ENDODONTICS

1.  Initial Compressive Strength of MTA:
All of the following statements are true concerning Mineral Trioxide Aggregate except…

a.  When compared to Amalgam, IRM, and Super-EBA, Mineral Trioxide Aggregate has the highest compressive strength at 24 hours

b. When compared to Amalgam, IRM, and Super-EBA, Mineral Trioxide Aggregate has the longest setting time.

c. When compared to Amalgam, IRM, and Super-EBA, Mineral Trioxide Aggregate has the best adaptation to preparation walls

d. When compared to Amalgam and IRM, human osteoblasts have a favorable response to Mineral Trioxide Aggregate.

e. The regeneration of new cementum over Mineral Trioxide Aggregate has been reported in no other root end filling materials.

The correct answer is a.

Mineral Trioxide Aggregate (MTA) was introduced as a retrograde filling material.  The powder of MTA has the principle compounds of tricalcium silicate, tricalcium aluminate, tricalcium oxide, and silicate oxide.  In addition, small amounts of other mineral oxides exist that are responsible for the chemical and physical properties of this aggregate.  The addition of Bismuth oxide powder makes the aggregate radiopaque.  Calcium and phosphorous are the main ions present in this material.  MTA has a high pH similar to calcium hydroxide cement.  This may lead to the induction of hard-tissue formation, which often occurs after the use of MTA as a retrograde filling material.  A finding not reported with any other root end filling material is the regeneration of new cementum over MTA.  The mechanism of which is unclear.  Osteoblasts have been found to attach and spread on MTA.    When MTA was compared to Super-EBA, IRM and Amalgam at 24 h MTA had the lowest compressive strength (40 MPa) among the materials, but it increased after 21 days to 67 MPa.  MTA was found to have better adaptation to preparation walls compared with amalgam, Super-EBA, and IRM.
	MTA Advantages
	MTA Disadvantages

	Least toxic of all the filling materials
	More difficult to manipulate 

	Excellent biocompatibility
	Has a long setting time (2 hrs. 45 min.)

	Hydrophilic
	

	Reasonable radiopaque
	


Taken from Cohen S, Burns RC, (2002) Pathways of the Pulp 8th Ed. Mosby, Torabineiad M, Hong CU, McDonald F, Pitt Ford TR (1995), Physical and chemical properties of a new root-end filling material, J Endod Jul: 21(7): 349-53, Torabineiad M, Smith PW, Kettering JD, Pit Ford TR, (1995) Comparative investigation of marginal adaptation of mineral trioxide aggregate and other commonly used filling materials, J Endod Jun;21(6): 295-299, and Zhu Q, Haglund R, Safavi KE, Spangberg LS (2000), Adhesion of human osteoblasts on root-end filling materials, J Endod Jul;26(7): 404-406

2. Know how the size of a gp point/file can be modified by cutting the tip:


What is the size of a standard 10mm file cut 3 mm from the tip?

a. .02

b. .04

c. .16

d. 1.1

The correct answer is c. 

In order to calculate the length of a gutta percha point or file you must first know the taper of the g. p. point or file. Standard taper is .02 mm with a variation of + or - .003 mm.  For every mm you increase from the tip you add .02 to the size of the gutta percha cone. If you have a file you take the size of the file (eg 10 file is 0.1 at the tip, 20 file is 0.2 at the tip and so on) and add .02 per mm.

Taken from Cohen S, Burns RC, (2002) Pathways of the Pulp 8th Ed. Mosby

3.  How do you treat a c-shaped canal?
Which of the following techniques would you employ when treating a C-shaped canal?

a. the use of ultrasonics for debridement

b. chemically softened gutta percha

c. heat softened gutta percha

d. a,b

e. a,c
The correct answer is e. the use of ultrasonics for debridement and heat softened gutta percha.

Ref:  Cohen and Burns:  Pathways of the Pulp by, 7th Ed

Melton DC et al: “Anatomical and histological features of C-shaped canals in mandibular second molars.”  J Endod 17(8): 384-8

C-shaped canals have a wide variation of canal anastomoses, webbings, and irregular communications.  The wide orifices and small surface area of these canals preclude completed debridement using traditional hand instrumentation techniques.  Alternative canal cleaning techniques are more effective; these include ultrasonics to increase the removal of debris in inaccessible areas of the root canal system, and an increased volume of irrigants. These canal systems are better obturated using techniques that heat soften the gutta-percha and enhance its movement into the canal irregularities.

Incidence of C-shaped canals:

4% of mandibular second molars had one root with a C-shaped canal.

4.  GUTTA PERCHA INGREDIENTS BY PERCENT:

Which of the following are listed correctly as components of commercially available gutta-percha cones?

1.  56-75% zinc oxide

2.  60-70% beta form gutta percha

3.  19-22% alpha form gutta percha

4.  2-17% heavy metal sulfates

5.  1-4% wax and resins

6.  19-22% beta form gutta percha

A.  1, 5 and 6 only

B.  2, 3, 4 and 5 only

C.  2, 4 and 5 only

D.  1, 4, 5 and 6 only

E.  3, 4 and 5 only

Answer:  D   1, 4, 5 and 6 only

Refs:  Cohen S and Burns RC, Pathways of the Pulp, 7th Edition Mosby 1998 Pg. 264

           Lecture handout, Obturation of the Root Canal Space by Capt RE Blundell

Composition of dental gutta-percha cones

1.  Beta form of gutta-percha 19-22%

2.  Zinc oxide 56-75%

3.  Heavy metal sulfates 2-17%

4.  Waxes and resins 1-4%

Sorin, Oliet, et. Al.

J Endodon (1979)

Rejuvenation of aged (brittle) gutta-percha cones.

1.  Alpha form of gutta-percha can be converted to beta form.

2.  Immerse brittle gutta-percha cone in hot tap water (>55ºC).

3.  Immediately immerse gutta-percha cone vertically in cold water (<20ºC).


[image: image43.png]



6. UNDERSTAND THE CONCEPT OF “BALANCED FORCES”  AS ADVOCATED BY ROANE:

The balanced force technique for canal preparation is specifically designed to operate which type of endodontic instrumentation?

     a. Hedström type

     b. K-type

     c. Rotary type

     d. Broach type

     e. a and b

   The correct answer is: b: K-type
   [image: image2.png]FIG. 8-34 Balanced force motions are illustrated. The small
straight arrow indicates a sustained light inward pressure. (1)
indicates the initiating quarter turn to the right. (2) indicates
the larger arc used when the file is rotated to the left to drill
the canal open. The black arrow indicates that one should al-
ternate these two directions until the working depth is reached.
The inward pressure and the rotating force should always be

very light.



   

   To insert an instrument, it is rotated to the right (clockwise) a quarter turn as gentle inward pressure is exerted by the clinician’s hand.  This action pulls the instrument into the canal and positions the cutting edges “equally” into the surrounding walls.  Next, the instrument is rotated left (counterclockwise) at least one-third of a revolution.  Rotation of one or two revolutions is preferred, but it may be utilized only when no curvature or a generalized curvature is present.  Left-hand rotation attempts to unthread the instrument and drives it from the canal, so the clinician must press inward to prevent outward movement and to obtain a cutting action.

   Balanced force instrumentation is specifically designed to operate K-type endodontic instruments and should not be used with Broach type or Hedström type instruments, since neither possesses left-hand cutting ability.
Taken from: Cohen S, Burns RC. Pathways of the Pulp. 6th ed. (1994). CV Mosby, 

St. Louis, MO. p. 205-206.

7.  UNDERSTAND HOW AN APEX LOCATOR WORKS: RESISTANCE, FREQUENCY AND IMPEDENCE:  

Modern electronic apex locators work on the principle of impedance.  What is the effect of electroconductive solutions such as sodium hypochlorite in the root canal on impedance? 

a. Electroconductive solutions increase the impedance and the accuracy of measurement

b. Electroconductive solutions decrease the impedance resulting in a short measurement

c. Electroconductive solutions increase the impedance, but do not effect the measurement

d. Electroconductive solutions decrease the impedance resulting in a long measurement

e. Electroconductive solutions do not affect the impedance.




The correct answer is b

Impedance is a resistance to the flow of an alternating current.  The presence of an electroconductive solution decreases this impedance resulting in a high reading.  This high reading causes the operator to believe the apical constriction has been reached before it actually is.  The result is a short working length measurement. Impedance method apex locators were developed to overcome the problem of inaccuracy with fluid filled canals.  They utilize an alternating current in contrast to the original electronic apex locators that used a direct current.  The direct current electronic apex locators worked on the principle that states that the electrical resistance between the mucous membrane and the periodontium registers consistent values in any portion of the periodontium regardless of the age of the patients or the shape and type of teeth (6.0().  The following are examples of impedance method electronic apex locators.

Impedance Electronic apex locators

	Type
	Example
	Method
	Disadvantages

	Ratio method
	Root ZX
	Simultaneously measures the impedance of two different frequencies, calculates the quotient of the impedances, expresses this quotient in terms of the position of the electrode(file) inside the canal
	Reading may be high in large canal filled with strong electrolyte. Soln: use paper point to dry canal.  If too dry meter does not move until quite near apex

	Gradient impedance/relative values
	Endex(Apit)
	Has two currents with frequencies of 1 and 5 kHz.  Detects the narrowest part of the canal by measuring feedback variation in impedance of the two signals.  Current density greatest at apical constriction, lowest at apical foramen
	Must be calibrated (zero adjustment) at several millimeters from apical foramen in each root canal.  Does not work in dry canal

	Absolute impedance
	Neosono D/SE, Odontometer
	Working lengths recorded when preset values for impedance are reached (5.5 K( for Neosono, 4.7-9.2K( for Odontometer
	Works only in dry canals

	High-frequency
	Endocater
	400 kHz wave as measuring current applied to file with special coating
	Coating easily rubbed off in narrow canals affecting accuracy


 Taken from Kobayashi C (1995) Electronic canal length measurement Oral Surg Oral Med Oral Pathol; 79:226-231, and Certosimo FJ, Milos MF, Walker T (1999) Endodontic working length determination-where does it end? Gen Dent. 1999 May-Jun;47(3):281-6, Lauper R, Lutz F. An in vitro comparison of gradient and absolute impedance electronic apex locators. J Endod 1996;22:260-263.
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KNOW HOW TO MANAGE ROOT FRACTURES, INCLUDING WHEN TO

SPLINT AND HOW LONG:

A 25-year-old patient presents with a midroot fracture on sickcall, how long should

the traumatized tooth be splinted?

a.

 

6 to 8 weeks

b.

 

10 weeks

c.

 

2 to 4 months

d.

 

until there is radiographic evidence of union of the apical and coronal

segment.

The correct answer is c. 

2 to 4 months

Ref: 

Pathways of the Pulp

 by Cohen and Burns, 7

th

 Ed

When a root fractures horizontally, the coronal segment is displaced to a varying

degree, but generally the apical segment is not displaced.  Because the apical pulpal

circulation is not disrupted, pulp necrosis in the apical segment is extremely rare.  Pulp

necrosis of the coronal segment results because of coronal segment displacement and

occurs in about 25% of cases.  Rigid stabilization (2 to 4 months) of the segments allows

healing and reattachment” of the fractured segments.  The speed of treatment and

proximity of the repositioned root segments determine the type of healing that results.

Emergency treat

ment involves 

repositioning of the segments in as close

proximity as possible and 

rigidly splinting

 to adjacent teeth for 

2 to 4 months

.  If a

long time has elapsed between injury and treatment, it is likely not possible to reposition

the segments close to their original position, compromising the long-term prognosis of

the tooth.

Pulp necrosis occurs in 25% of root fractures

.  In the vast majority of cases the

necrosis occurs in the coronal segment only, with the apical segment remaining vital.

Therefore endodontic treatment is indicated in the coronal segment only, unless

periapical pathology is seen in the apical segment.  Apexification may be necessary prior

to obturation of the coronal segment.  If both the coronal and apical pulp are necrotic –

necrotic apical segments may be removed surgically.

After splinting period is completed, follow-up is as with all dental traumatic

injuries – 3, 6, 12 months, and then yearly.

Healing Patterns:

There are four types of healing of root fractures:

1.

 

Healing with calcified tissue

: radiographically the fracture line is discernible, but the

fragments are in close contact.

2.

 

Healing with interproximal connective tissue

: Radiographically the fragments appear

separated by a narrow radiolucent line, and the fractured edges appear rounded.

3.

 

Healing with interproximal bone and connective tissue

.  Radiographically the

fragments are separated by a distinct bony ridge.

4.

 

Interproximal inflammatory tissue without healing

: Radiographically a widening of

the fracture line or a developing radiolucency corresponding to the fracture line

becomes apparent.


10. KNOW ABOUT DIAGNOSING WITH BOTH A PULPAL AND PERIRADICULAR DX:

 A tooth is unresponsive to thermal and electrical stimulus, has a definite apical radiolucency, class III mobility, and severe sensitivity to percussion.  The clinical diagnosis for the periradicular disease is:

A.  Acute periradicular periodontitis

B.  Chronic periradicular periodontitis

C.  Chronic periradicular periodontitis with symptoms

D.  Phoenix abscess

E.  Focal sclerosing osteomyelitis

Answer:  C

Ref:  Cohen S and Burns RC, Pathways of the Pulp 7th Edition, Mosby 1998 Pgs 17-19.

Lecture Handout, Diagnostic Procedures in the Practice of Endodontics by Capt James D. Johnson

Classification of Pulpal Pathosis

A.  Reversible Pulpitis

- localized inflammation

- localized increase in intrapulpal pressure

- threshold of stimulation for A delta nerve fibers is lowered

- exaggerated, nonlingering response to stimuli

- pulp tissue able to accommodate increased pressure and repair the damage

B.  Irreversible Pulpitis

- localized area of necrosis that cannot be repaired or walled off

- spreads throughout pulp by causing inflammation in adjacent areas usually have preexisting chronic pulpitis, which has decreased the ability of the pulp to respond favorably

- presence of inflammatory mediators lowers the threshold of stimulation for all intrapulpal nerves

- PMNs are involved and they cause exacerbation of the inflammation-

- pain lingers after thermal stimulation of A delta nerve fibers spontaneous dull, aching pain caused by stimulation of unmyelinated C fibers in the pulp proper

- mediators of inflammation (bradykinins) directly stimulate the fibers

C.  Total Necrosis

- if caused by inflammation that started in the pulp (e.g. caries), it most probably will spread to the periradicular tissues

- if caused by trauma that severs the blood supply to the tooth, a dry necrosis may result that may not spread to the periradicular tissues

Periradicular Pathophysiology

A.  Periradicular Tissues

- cannot distinguish from pulp tissue at the apical foramen

- inflammatory response is the same as in the pulp

- pulpal inflammation eventually spreads to the periradicular tissues

- periradicular inflammation usually occurs before total necrosis of the pulp tissue occurs

- periradicular tissues have better reparative capacity due to increased collateral circulation, larger pool of undifferentiated mesenchymal cells and easier accommodation of edema through bone resorption or extrusion of the tooth

- unless microbes are involved, inflammation is usually contained in the periradicular area and does not go into a cellulitis

B.  Classification of Periradicular Pathosis

1.  Acute Periradicular Periodontitis

- inflammation in PDL caused by tissue damage; extension of pulpal pathosis or occlusal trauma

- PMNs cause rapid buildup of edematous fluid in the PDL

- pressure on tooth (occlusion / percussion) is transmitted to the fluid, which pushes on nerve endings in the PDL

- tooth may be elevated out of its socket because of the buildup in fluid pressure in the PDL

- usually there are no radiographic changes because it happens quickly

- pain is caused by pressure on the nerve endings; the pain will remain until bone is resorbed, the fluid is drained or the irritants are removed

- pulp tests are essential and results must be correlated with other diagnostic information in order to determine if inflammation is of pulpal origin or from occlusal trauma

2.  Acute Periradicular Abscess

- large numbers of bacteria get past the apex into the periradicular tissues

- implies a breakdown of immune system because the body should have been able to contain the microbes inside the root canal system; therefore, rule out systemic factors which may have weakened defensive capabilities

- acute inflammatory response; PMNs are the dominant cells

- results in a local collection of purulent exudate

- may not have radiographic evidence of bone destruction because fluids are rapidly spread away from the tooth

- clinically, swelling to various degrees is present along with pain and a feeling that the tooth is elevated in the socket

- systemic symptoms (fever, malaise) can also be present

- the infection may spread along facial planes to form a cellulitis

3.  Chronic Periradicular Periodontitis

a) Periradicular granuloma

- relatively low-grade, long-standing lesion formed to neutralize irritants from the canal system and wall them off from the rest of the body

- as long as the irritants keep emanating from the root canal system, the soft tissue lesion will keep expanding at the expense of the surrounding bone

- microscopically, this granulomatous tissue is comprised of lymphocytes, plasma cells, and macrophages surrounded by a relatively uninflamed fibrous capsule made up of collagen, fibroblasts, and capillary buds

- clinically, this lesion is asymptomatic and is detected radiographically by a periradicular radiolucency

b) Periradicular cyst

- if the inflammation stimulates the epithelial rests of Malassez to begin dividing, a cyst may develop within the granuloma

- a cyst is a three-dimensional epithelial lined cavity filled with fluid

- the lumen of the cyst may or may not communicate with the apical foramen of the root canal

- “bay cyst” -- lumen communicates with the apical foramen -- may heal with nonsurgical root canal treatment

- “true cyst” -- lumen does not communicate with the apical foramen

- requires surgical root canal treatment

4.  Chronic Suppurative Periodontitis

- apical lesion that has established drainage by breaking through the cortical plate of bone and the overlying periodontal tissues

- clinically, a “sinus tract” is present

- patient is usually asymptomatic

5.  Phoenix Abscess

- an acute periradicular abscess superimposed on a preexisting chronic periradicular periodontitis

- an acute exacerbation of a previously existing chronic lesion

- result of an increase in the virulence of the bacteria or decrease in the patient’s resistance

- clinically, the patient exhibits the same symptoms as that of an acute periradicular abscess

- however, radiographically there is a
 radiolucency associated with the tooth

Chronic Periradicular Periodontitis with Symptoms

- a periradicular granuloma or cyst that is showing signs of becoming acute

- pain to occlusion, palpation, or percussion

- histologically, the tissue would show an increased number of PMNs

7.  Focal Sclerosing Osteomyelitis (Condensing Osteitis)

- a very low-grade pulpal inflammation, which results in an increase in the bone density rather than resorption

- clinically, the patient is usually asymptomatic

- radiographically, the periradicular area shows increased bone density and trabeculation

- histologically, a mild chronic inflammatory infiltrate is associated with the osseous tissue

- RCT not indicated unless there is other evidence of pulpal inflammation​

· radiopacity may persist after RCT and extraction of the tooth

11. WHAT CAN CAUSE CERVICAL RESORPTION?

 Cervical root resorption can occur long after which of the following:

1. Orthodontic tooth movement

2. Orthognathic surgery

3. Periodontal treatment

4. Nonvital bleaching

5. Trauma 

A. 1, 2, & 4

B. 2, 4, & 5

C. 1, 2, 4, & 5

D. All the above

A:  D, all the above

Cervical root resorption can occur long after orthodontic tooth movement, orthognathic surgery, periodontal treatment, or nonvital bleaching or trauma.  It is assumed that these procedures are the cause of the denution or alteration of the root surface immediately below the epithelial attachment of the tooth.  The pulp plays no role in cervical root resorption and is mostly normal in these cases.  Because the source of stimulation is not the pulp, it has been postulated that bacteria in the sulcus of the tooth stimulate and sustain an inflammatory response in the periodontium at the attachment level of the root.

An alternate theory is that the procedures mentioned above cause alteration in the ratio of organic and inorganic cementum, making it relatively more inorganic and less resistant to resorption when challenged by inflammation.  Also it has been speculated that the altered root surface registers in the immune system as a different tissue and is attacked as a foreign body.  Thus these root surfaces do not possess their original antiresorptive properties on healing and would be susceptible to resorption at all times.  When, owing to periodontal recession or tooth eruption, the inflammation in the sulcular gingival area reaches the altered root surface, resorption takes place.  Quite clearly, the pathogenesis of cervical root resorption is not yet fully understood and further research is required in this area.Pathways of the pulp by Cohen and Burns, 7th Ed.

12. CANAL ACCESS AND RISK OF PERFORATION: CUSPID, MOLAR AND MANDIBULAR INCISORS:

a. The most likely location of an access cavity perforation in an anterior tooth is:
     a. laterally

     b. labially 

     c. lingually

   The correct answer is: b: labial
   Because of the ease of visibility and clear definition of external anatomy of anterior teeth, lateral perforations are rare.  Labial perforations are common, especially with calcifications.  To prevent this occurrence, the clinician must consider the relationship between the incisal edge and the pulp chamber.  If the incisal edge is intact, it is almost impossible to perforate lingually.  In calcified cases when the bur does not drop easily into the chamber, the clinician should change to a smaller diameter bur and, keeping the long axis in mind, direct the cutting action in apical-lingual version.  If the canal orifice still does not materialize, RADIOGRAPH!

Taken from: Cohen S, Burns RC. Pathways of the Pulp. 6th ed. (1994). CV Mosby, 

St. Louis, MO. p. 131.

12b. Aids to successful access preparation include:

     a. Investigation of the sulcus, coronal clefts, restorations, tooth angulations, cusp position, occlusion, and contacts.

     b. Palpation of facial soft tissue to help determine root position.

     c. Access cavity preparation prior to rubber dam placement as a visual aid to prevent disorientation.

     d. All of the above.

     e. None of the above.

   The correct answer is: d: All of the above
   Coronal anatomy, in whatever state it exists, is the first key to the root position and root canal system. Before beginning access preparation, the clinician must visualize the expected location of the coronal pulp chamber and canal orifice position. 

Taken from: Cohen S, Burns RC. Pathways of the Pulp. 6th ed. (1994). CV Mosby, 

St. Louis, MO. p. 128.

13.  DIABETICS AND LOCALIZED INFECTION – HOW DOES IT CHANGE WHEN AND HOW YOU PRESCRIBE ANTIBIOTICS: 

Your patient is a 56 year-old male with no drug allergies.  He presents with pain and a vestibular swelling apical to tooth #13.  Your examination leads you to a diagnosis for tooth #13 of Necrotic pulp with Acute Suppurative Periradicular Periodontitis.  Your patient has no signs of cellulitis, fever, or lymphadenopathy, but is also a well-controlled diabetic.  After consultation with his physician, what is your best course of treatment for this patient?

a. Chlorhexidine pre-rinse, Pulpectomy, Analgesic and Penicillin 500mg qid for 6-10 days

b. Chlorhexidine pre-rinse, Incision and drainage, Pulpectomy, Analgesic and Penicillin 500mg qid for 6-10 days

c. Chlorhexidine pre-rinse, Incision and drainage, Pulpectomy, Analgesic and Clindamycin 300 mg Stat, 150 mg. Qid for 6-10 days.

d. Chlorhexidine pre-rinse, Extraction, Analgesic and Penicillin 500 mg. Qid for 6-10 days

e. Chlorhexidine pre-rinse, Incision and drainage, Pulpectomy, Analgesic

The correct answer is e.

A diabetic patient who is controlled and free of complications, such as renal disease, hypertension, or coronary athersclerotic disease, is a candidate for endodontic treatment.  In the case of the controlled diabetic with an acute infection special considerations are prudent.  A medical consultation is always indicated to discuss the plan of treatment and its systemic implications.  The noninsulin-controlled patient may require insulin, or the insulin dose of some insulin-dependent patients may have to be increased.  When the pulp is nonvital, bacteriologic cultures should be taken from the infected area for antibiotic sensitivity testing to provide information in cases that do not respond to the initial antibiotic adjunct.  Endodontic infections in the diabetic patient should be treated using the standard protocol, including chlorhexidine oral rinses before treatment, incision and drainage, Pulpectomy, and antibiotics as indicated.  The prescription of antibiotics is not recommended for irreversible pulpitis, acute apical periodontitis, a draining sinus tract, after endodontic surgery, or after incision for drainage of a localized swelling (without cellulitis, fever, or lymphadenopathy).  The use of adjunctive antibiotics is recommended in conjunction with appropriate endodontic treatment for progressive or persistent infections or both, which have any of the following systemic signs and symptoms. These include fever (>100oF), malaise, cellulitis, unexplained trismus, and progressive or persistent swelling or both.  Antibiotics are adjunctive therapy to effective debridement of the root canal system, which is the reservoir of the organisms.  In addition, aggressive incision for drainage is indicated for any infection with cellulitis. Awareness of the patient’s normal meal and insulin schedule is also important, along with an effort to reduce stress.  If the plan of treatment includes periradicular surgery, the patient’s physician must be consulted.



Taken from Cohen S, Burns RC, (2002) Pathways of the Pulp 8th Ed. Mosby


15.  ANESTHESIA: ADVANTAGES AND DISADVANTAGES, CASE SELECTION OF AKINOSI AND GOW GATES. RISK OF INTRAVASCULAR INJECTION:

What technique would you employ to anesthetize #30 in a patient with trismus?

a. Gow-Gates technique

b. Akinosi

c. Third division nerve block

d. Tuberosity technique

e. b, c

f. b, d
The correct answer is f. Akinosi, tuberosity technique

Ref: Handbook of Local Anesthesia by Malamed, 3rd Ed.

Gow-Gates technique/ third division nerve block/ V3  nerve block.

Nerve anesthetized:

1. Inferior alveolar

2. Mental

3. Incisive

4. Lingual

5. Mylohyoid

6. Auriculotemporal 

7. Buccal (75% of the cases)

Indications:

1. Multiple procedures on mandibular teeth

2. When buccal soft tissue anesthesia, from the third molar to the midline, is required

3. When lingual soft tissue anesthesia is required

4. When a conventional inferior alveolar nerve block is unsuccessful

Contraindications:

1. Infection or acute inflammation in the area of injection

2. Patients who might bite either their lip or their tongue, such as young children and physically or mentally handicapped adults.

3. Patients who are unable to open their mouth wide.

Advantages:

1. Requires only one injection; a buccal nerve block not usually necessary

2. High success rate (>95%)

3. Minimum aspiration rate

4. Few postinjection complications (i.e. trismus)
5. Provides successful anesthesia where a bifid inferior alveolar nerve and bifid mandibular canals are present.
Disadvantages:
1. Lingual and lower lip anesthesia is uncomfortable for many patients and possibly dangerous for certain individuals
2. The time to onset of anesthesia is somewhat longer (5 min) than with an inferior alveolar nerve block (3-5 min)
Akinosi closed-mouth mandibular block/ Akinosi technique/ closed-mouth mandibular nerve block/ tuberosity technique.

Nerves anesthetized:
1. Inferior alveolar

2. Incisive

3. Mental 

4. Lingual 

5. Mylohyoid

Indications:

1. Limited mandibular opening
2. Multiple procedures on mandibular teeth
Contraindications:

1. Infection or acute inflammation in the area of injection

2. Patient who might bite either their lip or their tongue

3. Inability to visualize or gain access to the lingual aspect of the ramus

Advantages:

1. Relatively atraumatic

2. Patient need not be able to open the mouth

3. Fewer postoperative complications (trismus)

4. Lower aspiration rate (<10%) that with the inferior alveolar nerve block

5. Provides successful anesthesia where a bifid inferior alveolar nerve and bifid mandibular canals are present.

Disadvantages:
1. Difficult to visualize the path of the needle and the depth of insertion

2. No bony contact; depth of penetration somewhat arbitrary

3. Potentially traumatic if the needle is too close to the periosteum.

16.  KNOW WHAT, EXACTLY, IS ANESTHETIZED WITH A V II BLOCK:  

   A second division nerve block (maxillary V2) given on the right side provides anesthesia to which of the following?

1.  Pulps of all maxillary teeth on the right side

2.  Right palatal hard and soft tissues

3.  Right side of the nose

4.  Right lower eyelid

5.  Right upper lip and cheek

A.  1, 3, 5

B.  1, 2, 3, 4

C.  1, 2, 3, 5

D.  1, 2, 5

E.  All of the above

Answer:  E, All of the above

Ref:  Cohen S and Burns RC, Pathways of the Pulp 7th Edition, Mosby 1998 Pg. 663

Maxillary, or second division, nerve block: 

The second division nerve block provides anesthesia of the entire maxillary nerve peripheral to the site of injection:  pulps of all maxillary teeth on the side of the injection, their overlying buccal soft tissues and bone, palatal hard and soft tissues on the injection side, and the upper lip, cheek, side of the nose, and lower eyelid.

Posterior superior alveolar nerve block:

Provides pulpal anesthesia to the three maxillary molars and their overlying buccal soft tissues and bone.

Anterior superior alveolar nerve block:  

Provides anesthesia of the maxillary premolars, anterior teeth, and their overlying buccal soft tissues and bone.  In addition, the soft tissues of the lower eyelid, lateral portion of the nose, and the upper lip are anesthetized.

The greater (or anterior) palatine nerve block provides anesthesia to both the palatal hard and soft tissues, ranging from the third molar as far anterior as the medial aspect of the first premolar.  At the first premolar soft tissue anesthesia may only be partial because of overlay from the nasopalatine nerve.  The nasopalatine nerves provide sensory innervation to the hard and soft tissues of the premaxilla as far distal as the first premolar.  

Mandibular anesthesia

Inferior alveolar nerve block:  Pulpal anesthesia of mandib​ular teeth is traditionally obtained through the inferior alveolar nerve block (IANB).  Additionally, anesthesia of the buccal soft tissues and bone anterior to the mental foramen is provided.  If anesthesia of the buccal soft tissues overlying the mandibular molars is needed, the buccal nerve must be blocked.  The ante​rior two third of the lingual nerve is usually blocked along with the inferior alveolar nerve, the floor of the mouth, the mucous membrane and mucoperiosteum on the lingual side of the man​dible.  

Incisive nerve block:  The incisive and mental nerves are terminal branches of the inferior alveolar nerve, arising at the mental foramen.  The mental nerve, exiting the mental foramen, provides sensory innervation to the skin of the lower lip and chin regions and the mucous membrane lining the lower lip; the incisive nerve, remaining within the mandibular canal, pro​vides sensory innervation to the pulps of the premolars, ca​nine, incisors, and the bone anterior to the mental foramen.  

Mandibular block:  Gow-Gates technique:  A true mandibular (V3) block injection, one that provides adequate anesthes​ia of all sensory portions of the mandibular nerve (buccal, in​ferior alveolar, lingual, mylohyoid), can be obtained through the Gow-Gates mandibular block.  The target area is higher than in the traditional inferior alveolar nerve block technique:  the lateral aspect of the neck of the condyle below the insertion of the lateral pterygoid muscle.

17. KNOW PDL INJECTIONS:

 Which statement(s) concerning Periodontal Ligament Injection are correct: 

1. A 27-gauge short needle is firmly placed into the periodontal space between the root of the tooth and the interseptal bone.

2. A volume of 0.2 ml of anesthetic is slowly deposited on each root of the tooth.  

3. The most significant contraindication to PDL injection administration is the presence of infection or inflammation in the areas of needle insertion.  

4. Successful PDL injection anesthesia is indicated by the presence of resistance to anesthetic deposition 

5. Successful PDL injection anesthesia is indicated by ischemia (whitening) of the soft tissues in the immediate area on injection of the anesthetic.  

A. 1, 3, & 4

B. 1, 2, & 5

C. 1, 2, 3,  & 4

D. All of the above are correct

A:  D, all are correct

The PDL injection, or intraligamentary injection (ILI), is frequently used in restorative dentistry when isolated areas of inadequate anesthesia are present.  It may also be used alone to achieve pulpal anesthesia in a single tooth.  Although the PDL injection may be used on any tooth, its primary importance lies with mandibular molars, when no nerve block technique has proven to be effective.  Advantage to the use of the PDL injection in this way include adequate pulpal anesthesia with a minimal volume of anesthetic (0.2 to 0.4 ml) and the absence of lingual and lower lip anesthesia.


A 27-gauge short or 30-gauge ultrashort needle is firmly placed into the periodontal space between the root of the tooth and the interseptal bone.  Although bevel orientation is of little significance in the PDL injection, the author recommends the bevel face the root of the tooth.  A volume of 0.2 ml of anesthetic is slowly deposited on each root of the tooth.  Successful PDL injection anesthesia is indicated by (1) the presence of resistance to anesthetic deposition and (2) ischemia (whitening) of the soft tissues in the immediate area on injection of the anesthetic.  


The most significant contraindication to PDL injection administration is the presence of infection or inflammation in the areas of needle insertion.  This might prove a significant impediment in endodontics, where periapical infection exists or where periodontal infection is present.  It is also contraindicated with primary teeth, where permanent tooth bud is present.

Pathways of the pulp by Cohen and Burns, 7th Ed.

18.  KNOW STABIDENT – INDICATIONS, COMPLICATIONS AND ADVANTAGES:

a.  The Stabident system of local anesthesia is an example of what type of injection?
     a. Intrapulpal

     b. Nerve block

     c. Intraligamentary

     d. Intraosseous

   The correct answer is: d: Intraosseous

18b. When using 2% Lidocaine with 1:100,000 epinephrine, what duration of pulpal anesthesia can be expected when using the Stabident system as the sole method of local anesthesia?
     a. 15-30 minutes

     b. 30-60 minutes

     c. 60-90 minutes

     d. 90-120 minutes

     e. > 120 minutes

   The correct answer is: a: 15-30 minutes
Taken from manufacturer’s web site: www.stabident.com
     Stabident has been evaluated as a primary and supplementary injection.  Leonard reported a 90% success rate for extractions with this system.  Coggins et al. used the Stabident system as a primary injection in various groups of maxillary and mandibular teeth.  They reported success rates of 75% for the mandibular first molar, 93% for the maxillary first molar, 78% for the mandibular lateral incisor, and 90% for the maxillary incisor with 1.8 ml of 2% lidocaine with 1:100,000 epinephrine.  Dunbar et al. evaluated the Stabident system in mandibular first molars as a supplemental injection to the inferior alveolar nerve block.  They reported a 98% success for pulpal anesthesia with the combination technique.  Replogle et al. reported a success rate of 74% for the mandibular first molars injected with 2% lidocaine (1:100,000 epinephrine) and 45% with 

3% mepivicaine.  Anesthesia was more profound with lidocaine.

Taken from: Replogle K, Reader A, Nist R, Beck M, Weaver J, Meyers WJ (1997). Anesthetic efficacy of the intraosseous injection of 2% lidocaine (1:100,000 epinephrine) and 3% mepivacaine in mandibular first molars. Oral Surg Oral Med Oral Pathol 83(1):30-37.

19. UNDERSTAND SPACE INFECTIONS – HOW TO DRAIN AND WHEN:  

A 47 year-old female presents to your office complaining of pain and swelling for 1-week duration.  Your examination findings include a grossly carious tooth #20 which is the source of the infection.  The caries extends 1mm apical to the alveolar crest.  The tooth displays class III mobility and probing depths ranging from 7-12 mm.  The swelling is seen on the floor of the mouth on the left side slightly elevating the tongue.  The patient has a temperature of 101oF and has no known drug allergies.  Which facial space is most likely involved in this infection and what is your best course of treatment?

a. Buccal space/ Chlorhexidine pre-rinse, Pulpectomy, Analgesics, Penicillin VK 1000mg stat and 500mg qid for 6-10 days

b. Sublingual space/ Incision for drainage, Extraction, Analgesics, Penicillin VK 1000mg stat and 500mg qid for 6-10 days

c. Submandibular space/ Incision for drainage, Extraction, Analgesics, Clindamycin 600 mg stat, 300 mg qid for 6-10 days

d. Submental space/ Incision for drainage, Scaling and root planing, Pulpectomy, Analgesics, Penicillin VK 1000mg stat and 500mg qid for 6-10 days

e. Pterygomandibular space/ Incision for drainage, Extraction, Analgesics, Metronidazole 500 mg stat, 250mg qid for 6-10 days with Pen VK

The correct answer is b.

Tooth #20 has apices that usually are above the mylohyoid muscle.  Therefore the most likely facial space involved is the sublingual space.  The sublingual space is that potential anatomic area that lies between the oral mucosa of the floor of the mouth superiorly and the mylohyoid muscle inferiorly.  The lateral boundaries of the space are the lingual surfaces of the mandible.  The gross caries renders tooth #20 non-restorable, which would therefore be an indication for extraction, not endodontic therapy nor periodontal therapy.  The elevated temperatures as well as the facial space infection are indications for antibiotic therapy in conjunction with the removal of the source of infection by extraction and incision and drainage. 

The incision for drainage provides a pathway of drainage to prevent further spread of the abscess.  It allows decompression of the increased tissue pressure associated with edema and provides significant pain relief for the patient.  The incision also provides a pathway for not only bacteria and bacterial by-products but also for the inflammatory mediators associated with the spread of cellulitis.  A minimum inhibitory concentration of antibiotic may not reach the source of the infection because of decreased blood flow and because the antibiotic must diffuse through the edematous fluid and pus.  Drainage of edematous fluid and purulent exudate improves circulation to the tissues associated with an abscess or cellulitis, providing better delivery of the antibiotic to the area.  Placement of a drain may not be indicated for localized fluctuant swellings if complete evacuation of the purulent exudate is believed to have occurred.

  For effective drainage, a stab incision is made in the most dependent site of the swelling through the periosteum.  The incision must be long enough to allow blunt dissection using a curved hemostat or periosteal elevator under the periosteum for drainage of pockets of inflammatory exudate.  A rubber dam drain (or preferably a Penrose drain) is indicated for any patient having a progressive abscess or cellulitis to maintain an open pathway for drainage.  Patients should rapidly improve after the removal of the cause of the infection and drainage.  Patients with cellulitis should be followed on a daily basis to ensure the infection is resolving.  The drain can usually be removed in 1 or 2 days after improvement in clinical signs and symptoms.  If there is not a significant improvement, then the diagnosis and treatment must be carefully reviewed.  Consultation with a specialist and referral may be indicated for severe infections or with persistent infections.  

Penicillin VK has a relatively narrow spectrum of microbial activity, which includes many of the bacteria most often identified from endodontic infections, including both facultative and anaerobic bacteria.  Penicillin VK remains the antibiotic of choice for treatment of endodontic infections because of its efficacy and low toxicity.  However, all of the Penicillins have up to a 10% allergy rate, which is a major concern.  An oral loading dose of 1000 mg should be followed by 500 mg every 6 hours for 6 to 10 days.  For severe infections the antibiotic may be prescribed every 4 hours to maintain a more level serum level.

Metronidazole is an antimicrobial with excellent activity against strict anaerobes but ineffective against facultative bacteria.  It can be used in conjunction with penicillin when the latter does not seem to be effective after 2-3 days of therapy without improvement of the patient’s signs and symptoms if diagnosis and drainage were appropriate.  The dosage is a loading dose of 500 mg, followed by 250 to 500 mg qid.  Penicillin should be continued because metronidazole is not effective against facultative bacteria.  Patients taking metronidazole should not consume alcohol during therapy and for at least 3 days after-ward because of a disulfiram type of reaction.  Likewise, metronidazole should be avoided in patients taking lithium.

Clindamycin is recommended for patients with a serious infection and an allergy to penicillin.  It is effective against both facultative and strict anaerobes.  Clindamycin is distributed throughout the body and concentrates in bone.  A rare link to an antibiotic-associated colitis, such as pseudomembranous colitis, has been reported.  The dosage is a loading dose of 300 mg and then 150 to 300 mg qid for 6-10 days.

Taken from Cohen S, Burns RC, (2002) Pathways of the Pulp 8th Ed. Mosby

20. MTA: What are the ingredients, when is it contraindicated?

    Which of the following is not an ingredient of MTA?




a. Tricalcium silicate




b. Bismuth oxide




c. Dicalcium silicate




d. Borate subnitrate




e. Tetracalcium aluminoferrite


The correct answer is d.

Chemical family:

     Portland cement is the majority of the product: calcium silicate compounds and calcium compounds containing iron and aluminum and hydrated calcium sulfate.


3 CaO-SiO2


Tricalcium silicate

Bi2O3



Bismuth oxide


2 CaO-SiO2


Dicalcium silicate


3 CaO-Al2O3-Fe2O3

Tricalcium aluminate


4 CaO-Al2O3-Fe2O3

Tetracalcium aluminoferrite


CaSO4-2H2O


Calcium sulfate dihydrate or Gypsum

Trace elements:


The product may contain up to 0.6% insoluble residue, some of which may be free, crystalline silica. Other trace constituents may include calcium oxide (also known as free lime or quick lime), free magnesium oxide, potassium and sodium sulfate compounds. 

Contraindicated:


When the material would be exposed to oral fluids

 
(Reference: Material Data Sheet from MTA Package)

21.  Know how to manage combined endo-perio lesions, including the sequence and timing of all treatment.

Patient presents with a sinus tract leading to the base of a periodontal pocket of tooth #3 and there is calculus present on the root surface.  The tooth tests non-vital.  What is your sequence of treatment?

1. Periodontal therapy, initiate NSRCT at the same visit

2. Periodontal therapy, wait 10-12 weeks then NSRCT 

3. NSRCT and gross scaling; periodontal therapy 10-12 weeks

4. Either of the above treatment is appropriate
The correct answer is 3. NSRCT and gross scaling; periodontal therapy 10-12 weeks.  

Classification of Endodontic-Periodontic Lesions

1. Primary Endodontic lesions

2. Primary Endodontic lesion with secondary periodontal disease

3. Primary periodontal lesion

4. Primary periodontal lesion with secondary Endodontic involvement

5. True combined endo and perio lesions

	Lesions
	Etiology
	Characteristics
	Treatment

	Primary Endo
	1. Necrotic pulp
	1. Necrotic pulp

2. Sinus tract +/-

3. No calculus 

4. Narrow periodontal pocket +/-


	1. NSRCT

	Primary endo with secondary perio
	1. Necrotic pulp with subsequent perio 

2. Long-standing pulpal disease.

3. Plaque and calculus results in formation of periodontal pocket.
	1. Necrotic pulp

2. Loss of attachment

3. Plaque and calculus

4. Not consistent with periodontal health

5. Angular defect may be present in area of endondontic problem
	1. NSRCT

2. If calculus is present, gross scaling

3. Healing not complete in 10-12 weeks – periodontal therapy 

	Primary perio
	1. Periodontal disease
	1. Vital pulp

2. Periodontal disease

3. Pockets – broader and more coronal

4. Sinus tract traces to base of pocket

5. Plaque and calculus present at root surface
	Periodontal therapy

	Primary perio with secondary endo
	Periodontal disease causes pulpal necrosis
	1. Necrotic/ irreversible pulpitis

2. Periodontal disease

3. Probe: broader and more coronal

4. Sinus tract to base of the pocket

5. Plaque and calculus present on root surface
	1. NSRCT

2. Gross scaling if calculus present

3. If complete healing not observed after 10-12 weeks, institute periodontal therapy

	True combined endo and perio lesions
	1. Independent endo and perio lesion

2. Chronic perio and long standing periradicular pathosis

3. Vertical root fracture
	1. Necrotic pulp

2. Periodontal disease

3. Plaque and calculus present

4. Radiographic “tear drop” or ”J”
	1. NSRCT

2. Gross scaling if calculus is present

3. If complete healing is not observed after 10 to 12 weeks, institute periodontal therapy.  

4. Vertical root fracture – extraction


Periodontal lesions: usually wide base, swelling usually involves the attached gingiva above the mucogingival junction.

Endodontic lesions: usually are vestibular occurring below the mucogingival junction.

Taken from Cohen S, Burns RC, (2002) Pathways of the Pulp 8th Ed. Mosby
22.  WHEN WOULD YOU USE ANTIBIOTICS IN A SYMPTOMATIC RETREAT?

Antibiotic therapy is indicated in which of the following?

1.  For diffuse swellings that drain inadequately

2.  For localized swelling in which drainage is obtained

3.  For minor infections in patients with compromised host resistance

4.  For patients with systemic signs of infection despite adequate drainage

5.  For all symptomatic non-surgical endodontic retreatments, even if drainage is established

A.  1, 2, 3

B.  2, 3, 4

C.  3, 4, 5

D.  1, 3, 4

E.  All of the above

Answer:  D  1, 3, 4

Ref:  Cohen S and Burns RC, Pathways of the Pulp, 7th Edition, Mosby 1998, Pg 39

Lecture Handout – Fascial Space Infections of Odontogenic Origin by Capt S.B. McClanahan

Antibiotic therapy:

Antibiotic therapy is usually unnecessary for localized swellings if drainage is achieved. Conversely, minor infections in patients with depressed host defenses must be treated with bactericidal drugs as soon as possible.  Antibiotics are indicated for a diffuse swelling that drains inadequately or in cases in which it is impossible to gain access to the root canal terminus.  Patients with spreading infections or systemic signs of ill​ness (elevated temperature or malaise) also require antibiotic therapy.

c) Previous Root Canal

•  Emergency Appointment = I & D

•  ideally, perform entire retreatment prior to removal of drain

•  minimally, remove gutta-percha and place Ca(OH)2 while drain is in place 

•  complete RCT as can be scheduled

Antibiotic Therapy - A-Responsible Strategy

1) Indications

a) systemic involvement

b) compromised host resistance

c) fascial space involvement

d) inadequate surgical drainage

2) Guidelines

a) select antibiotic with anaerobic spectrum

b) use larger doses for shorter periods of time

c) collect specimens before initiation of antibiotic therapy

d) ideally, use gram stain results to select initial antibiotic

23. KNOW WHAT CAUSES FALSE POSITIVES IN EPT:

  Which of the following statement are possible reasons for a False-positive response from an Electric pulp tester 

1. Conductor/electrode contact with a large metal restoration

2. Excessive calcification in the canal

3. Patient anxiety

4. Liquefaction necrosis

5. Recently traumatized tooth

A. 1, 3, & 4

B. 3, 4, & 5

C. 1, 2, & 3

D. 2, 4, &5

A:  A

The electric pulp tester is usually reliable for indicating pulp vitality; however, there are situations in which a false reading may occur.  A false-positive reading means the pulp is necrotic but the patient appears to give a positive response.  A false-negative reading means the pulp is vital but the patient appears unresponsive to electric pulp tests.

Main reasons for false-positive response

1. Conductor/electrode contact with a large metal restoration (bridge, Class II restoration) or the gingiva allowing the current to reach the attachment apparatus.

2. Patient anxiety (without proper instruction in what to expect, a hyperactive, neurotic, or frightened patient may raise his hand as soon as he thinks the EPT is turned on or may do so when asked if he “feels anything.”)

3. Liquefaction necrosis (this may conduct current to the attachment apparatus, and the patient may slowly raise his hand near the highest range.)

4. Failure to isolate and dry the teeth

Main reasons for false-negative response

1. Patient heavily premedicated with analgesics, narcotics, alcohol, tranquilizers

2. Inadequate contact with the enamel (e.g., insufficient conductor or contact only with a composite restoration)

3. Recently traumatized tooth

4. Excessive calcification in the canal

5. Dead batteries or forgetting to turn the pulp tester on 

6. Recently erupted tooth with an immature apex

7. Partial necrosis (although the pulp is still partially vital, ostensible it may appear by electric pulp testing to be totally necrotic.)

8. Clinician wearing surgical gloves (prevents a complete circuit)

Pathways of the pulp 4th Ed. by Stephen Cohen and Richard C. Burns

24.  KNOW ABOUT THE DRUG CELEBREX: CATEGORY, ETC. 

Celecoxib (Celebrex™) is classified as a ___________.

     a. Non-selective, non-steroidal, anti-inflammatory drug (NSAID)

     b. Cyclooxygenase-1 selective NSAID

     c. Cyclooxygenase-2 selective NSAID

     d. Narcotic analgesic

     e. Combination narcotic/nonnarcotic analgesic

   The correct answer is: c: Cyclooxygenase-2 (COX-2) selective NSAID

   Celecoxib inhibits prostaglandin synthesis by decreasing the activity of the enzyme, COX-2, which results in decreased formation of prostaglandin precursors.  Celecoxib does not inhibit COX-1.

   Nonselective NSAIDS are known to reversibly decrease platelet aggregation via mechanisms different from that observed with aspirin.  According to the manufacturer, celecoxib, at single dose up to 800 mg and multiple doses of 600 mg twice daily, had no effect on platelet aggregation or bleeding time.

   Dosage: Osteoarthritis: 200mg/day as single dose or divided dose twice daily

                 Rheumatoid arthritis: 100-200mg bid

   Serum half-life: 11 hours

   Time-to-peak: 3 hours

   Pregnancy category: C (D in 3rd trimester)

Another Cox-2 inhibitor is Rofecoxib (Vioxx®).  It is popular for is once-a-day dosing.

    Dosage: Osteoarthritis: 12.5 mg qd, may be increased to 25 mg qd

                  Acute pain including dental pain: 50 mg qd.

    Serum half-life: 17 hours

    Time-to-peak: 2-3 hours

    Onset: 45 minutes

    Duration: Up to >24 hours

    Pregnancy category: C (D in 3rd trimester)

Taken from: Wynn RL, Meiller TF, Crossley HL. Drug Information Handbook for Dentistry 6th ed. (2000). Lexi-Comp INC, Hudson, OH. p. 222-224, 939-940.

25.  KNOW HOW THE SMEAR LAYER IS AFFECTED BY VARIOUS IRRIGANTS: 

  You are nearing the completion of the cleaning and shaping phase of your patient’s endodontic treatment.  You are concerned with possible bacteria and endotoxins trapped in the smear layer.  Which irrigant(s) have(has) been suggested as means for dissolution of the smear layer?

a. Saline

b. Hydrogen peroxide

c. 17% EDTA only

d. 17% EDTA with  5.25% NaOCl

e. 17% REDTA with 5.25% NaOCl

i. b only

ii. c, d, and e

iii. all of the above





The correct answer is ii (c, d, and e).

The smear layer consists of  organic and inorganic debris present on the surface of dentin after instrumentation.  It represents dentinal shavings, tissue debris, odontoblastic processes, and (in previously infected root canals) microbial elements.  There is a controversy over whether or not to remove this layer before obturation.  The smear layer biologically, has been postulated as the avenue for leakage and a source of substrate for bacterial growth and ingress.Methods for the removal of the smear layer before obturation have primarily focused on the alternating use of a a chelating agent (i.e., disodium ethylenediaminetetraacetic acid [EDTA]) or weak acid (i.e., 10% citric acid), followed by thorough canal rinsing with 3% to 5% sodium Hypochlorite (NaOCl).  The routine use of these techniques, however, has not been universally advocated, and the long-term value of smear layer removal has not been elucidated.  

Suggested methods for smear layer removal

	Author
	Solution
	Amount

	Goldman et al. (1981)
	REDTA 17%
	20ml

	Goldman et al (1982)
	REDTA 17%

NaOCl 5.25%
	10ml

10ml

	Yamada et al (1983)
	REDTA 17%

NaOCl 5.25%
	10ml

10ml

	White et al (1984)
	REDTA 17%

NaOCl 5.25%
	10ml

10ml

	Ciucchi et al (1989)
	NaOCl 3%

EDTA 15%
	1ml

2ml

	Gettleman et al (1991)
	EDTA 17%

NaOCl 5.25%
	


REDTA=disodium ethylenediaminetetraacetic acid, sodium hydroxide cetyltrimethylammonium bromide, and water mixture.

Taken from Cohen S, Burns RC, (2002) Pathways of the Pulp 8th Ed. Mosby

26 & 27. Understand ultrasonics AND ACOUSTIC STREAMING:


The working frequencies of ultrasonic instruments are?

a. 1 - 8 KHz

b. 10 - 20 KHz

c. 25 - 40 KHz

d. 50 - 75 KHz

The correct answer is c. 

[image: image1.wmf]5. KNOW THE CROWN DOWN TECHNIQUE:

  Which of the following is a benefit of the crown-down technique:

1.

 

It eliminates constrictions in the coronal regions of the can, reduces the effect

of canal curvatures, and gives the clinician better tactile awareness during the

apical cleaning and shaping

2.

 

It allows irrigation to be effective to the complete depth that the cleaning and

shaping instrument reach.  It cleans and disinfects the coronal two thirds of

the canal before the apical third is entered

3.

 

It removes the majority of the pulp and infecting microbes before the apical

third is approached, thereby it minimizes the risk of pushing pulpal and

microbial irritants into the periapical regions

4.

 

The working length is less likely to change during apical instrumentation

because canal curvature has been reduced before working length is actually

established.

A.

 

1 & 3

B.

 

2 & 4

C.

 

1, 3, & 4

D.

 

1, 2, 3, & 4

A:  D

The crown-down pressure:

a)

 

Early removal of coronal debris and flaring of the straight section of the canal

with Gates-Glidden burs.

b)

 

Followed by incremental removal of pulp tissue from the coronal and middle two-

thirds of the canal

c)

 

Then to the full working length, using loose fitting straight files in large to smaller

sequence.

d)

 

The full length of the canal is smoothed finally to remove the steps

By minimizing any “piston-like” pressure within the canal during preparation, extrusion

of debris through the apical constriction should be eliminated

Pathways of the pulp by Cohen and Burns, 7

th

 Ed.


[image: image32.png]5. The files should gradually feed into the canal to the working length. At the working length, the file is
rotated passively to the right for a 172 turn or more while preventing further apical movement. This loads
the file with debris and fractured dentin which is removed when the file is withdrawn from the canal. The
files are not precurved, even in more severely curved canals. . Sequentially larger files are used until a
master apical file is determined. The use of a patency file is required between each sequentially larger file.

6. The apical preparation is completed with the step-back technique. The use of frequent irrigation is
necessary as with any technique.

7. Careful inspection of files is required because they may fracture more easily with rotational cutting

techniques.

G. Ultrasonic/Sonic -
1. Differences -

* Frequency of vibration imparted
Sound wave technology in endodontics can be divided into two groups. The
sonic group whose working frequencies are between 1 and 8 KHz (a KHz = 1000
cycles per second), and the ultrasonic group, whose working frequencies
are between 25 and 40 KHz.

* Source of power
The ultrasonic classification can further be divided into the

magnetostrictive and piezoelectric groups. Representative instruments of
the various types are listed below.

Product Company Type Frequency
Endostar 5 Syntex sonic 6.5 Khz
MM 1500 Medidenta sonic 1.5-3.0 KHz
Cavi-Endo 25 Dentsply ultrasonic (magnostrictive) 25 KHz
ENAC Osada ultrasonic (piezoelectric) 30 KHz

P-3 Satelec/Amadent ultrasonic (piezoelectric) 29 KHz
Mini-Endo Analytic ultrasonic (piezoelectric) 30 KHz

2. Endosonic Ultrasonic Synergistic System - "acoustic streaming”

- Mechanism of action was originally thought to be linear movement of bubbles and transient
cavitation which is a collapse of the air bubbles resulting in the release of large amounts of energy (implosion). Most
endodontic ultrasonic units cannot deliverthe energy required to achieve cavitation, thus this is no longer believed to be
the mechanism of action.

- "Acoustic streaming" is now believed to be the mechanism of action of ultrasonic imstrumentation.
Acoustic streaming, as described by Ahmad is the flow of fluid being transported from the apical end 1o the coronal end
of the tile in the region closest to the file. As the file is encrgized there is a development of multiple areas of primary
streaning or eddies, and over time there is a slow formation of a secondary streaming patterns further removed from the
file. The direction of fluid flow appears to be in opposite directions i adjacent eddies. Secondary streaming of four
observed areas was consistent with the location of antinodes. The rapid movement of fluid in acoustic streaming

2
1o





Fixed Prosthodontics

1. Pontic design – esthetics of different designs. 

A 26 year female patient presents with an unrestorable tooth #9. The ultimate treatment plan is an FPD #8-10.  Which of the following pontic design will you use for this esthetically demanding patient?

a. Ridge lap pontic

b. Bullet pontic

c. Ovate pontic

d. Porter pontic

The correct answer is: (c) Ovate pontic – most esthetic

Reference: Fundamentals of Fixed Prosthodontics by Shillingburg, 3rd Ed.

Biologic considerations:

1. Pressure-free contact to prevent ulceration and inflammation

2. Contact only on keratinized tissue

3. Pontic must be convex in at least one dimension (two is preferable)

Saddle pontic/ ridge lap pontic: concave fitting surface that overlaps the residual ridge buccally and lingually.  SHOULD NOT BE USED – gingival surfaces cannot be cleaned adequately.

Advantage: Esthetics

Disadvantage:  Inability to maintain oral hygiene resulting in tissue inflammation.

Modified ridge lap: contacts on facial aspect of ridge; convex in mesial-distal direction.

Indication: most common choice and can be used in most situations.

Advantage: good patient comfort, tissue support and allows access for oral hygiene, minimal inflammatory response, good esthetics if the ridge has an adequate contour, only pinpoint contact of the ridge.

Disadvantage: Patient must practice good oral hygiene.

Bullet pontic: single contact ridge at center of ridge

Indication:  non-esthetic areas

Advantage: Fair access to interproximal areas, minimal contact with the ridge.

Disadvantage:  Poor esthetics, food trap occurs if less than 2mm tissue clearance.

Sanitary pontic: does not touch the ridge (> 1mm above tissue; preferably 3mm).


Indication: Non-esthetic areas requiring more access for cleaning


Advantage:  Hygienic, no contact of the ridge 

Disadvantage:  Poor esthetics, inadequate tissue support for cheek and tongue, food trap, tongue

Ovate pontic:


Indication:  High esthetic demand


Advantage:  Excellent esthetics

Disadvantage:  Requires surgical preparation of the ridge or guided healing after extraction, increased difficulty in cleaning.

Perel (Modified sanitary pontic):
Advantage:  Reinforces the connector region, decreases flexure, decreased food retention.

Disadvantage: Poor esthetics, inadequate tissue support for cheek and tongue, food trap, tongue

Porter pontic:

Indication:  Multiple pontics with no replacement of severe loss of cone and soft tissue


Advantage:  Restricts the number of pontic embrasures

Disadvantage:  Fair esthetic (dependent on lip line) and increased metal cost for extensive substructure.

2.  Non-rigid connectors   

A nonrigid connector:

1.  prevents the middle abutment from acting as a fulcrum

2.  shouldn’t be used in long span fixed partial dentures because teeth can move under 

     normal function

3.  allows different segments of the fixed partial denture to move in different directions

4.  allows fixed partial dentures to be made on teeth with different angulation

a.  1,4

b.  1,2,3

c.  1,3,4

d.  2,3,4

e.  all of the above

Answer:   C

Ref:  Shillingburg/Hobo/Whitsett. Fundamentals of Fixed Prosthodontics, Second Edition pages 25-29.

In many instances, an edentulous space will occur on both sides of a tooth, creating a lone, freestanding pier abutment.  Physiologic tooth movement, arch position of the abutments, and the retentive capacity of the retainers make rigid, soldered five unit bridges a less than ideal plan of treatment.  Studies in periodontometry have shown that the buccolingual movement ranges from 56 microns, and intrusion is 28 microns.  Teeth in different segments of the arch move in different directions.  Because of the curvature of the arch, the movement of an anterior tooth in a faciolingual direction occurs at a considerable angle to the buccolingual movement of a molar.  These movements of measurable magnitude and in divergent directions can create stresses in a long span prosthesis, which will be transferred to the abutments.  Because of the great length through which movement occurs, the independent direction and magnitude of movements of the abutment teeth, and the tendency of the pier abutment to act as a fulcrum, considerable stress will be generated in the abutment teeth.

The use of a nonrigid connector can lessen these hazards.  In spite of an apparent accurate fit, the movement in this type of connector is enough to prevent the middle abutment from serving as a fulcrum in a buccolingual or occclusocervical direction.  The nonrigid connector is a broken-stress mechanical union of retainer and pontic, instead of the usual rigid, solder joint.  The keyway of the connector should be placed within the normal distal contours of the middle abutment and the key should be placed on the mesial side of the first molar pontic.  Its use is restricted to a short span bridge, replacing one tooth.  The magnification of movement created by a long span is too destructive to the abutment tooth under the soldered retainer.  The nonrigid connector is also a solution to the problem of the tilted FPD abutment.

Classic terminology applied to the basic parts: Matrix/Patrix = Female/Male = Keyway/Key 
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3.  Resistance and retention – slots on short/long, narrow/wide preps.

Q:  T/F  The larger the cervical diameter of the tooth, the greater the surface area, the greater the potential resistance of the retainer to dislodgment.

A:  True
Q:  T/F  As the length of the axial walls increase, the resistance and retention form increase. 

A:  True
Gilboe, D.B. and Teteruck, W.R. Fundamentals of extracoronal tooth preparation. Part I. Retention and resistance form. J Prosthet Dent Dec 74 Vol 32 Num 6.
Purpose: The purpose of this article was to examine the fundamentals (principles and factors) of retention and resistance form.
Discussion: 
1. Primary factors: (Axial surfaces)
A. Parallelism: 

· As parallelism is approached, displacement from tensile and shearing stresses is reduced. 

· 2 to 5 degrees of parallelism provide optimal resistance and retention. 

· Most effective factor. 

B. Length: 

· As the length of the axial walls increase, the resistance and retention form increase. 

C. Surface Area: 

· The larger the cervical diameter of the tooth, the greater the surface area, the greater the potential resistance of the retainer to dislodgment. 

2. Secondary factors: 
- Requirements - 

1. With the line of withdrawal 

2. As far as possible from its reciprocal retentive features 

3. At a point which permits the maximum length. 

A. Groove: 

· Most commonly incorporated secondary feature. 

B. Box: 

· A wide groove with an increased surface area. 

C. Pinhole: 

· Retention is a function of the length and diameter of the pin. 

· Pins are most vulnerable when subjected to shearing stress. 

· A definite gingival seat is needed. 

Conclusion: Retention and resistance form should first be attempted through the application of the primary factors and then, if necessary, through the addition of secondary factors.

Retention and Resistance

NDS 253: Fixed Prosthodontics Syllabus 2000

Retention:  Path of insertion/withdraw-need to restrict the possible paths

Retention variables:

1. Taper

2. Diameter

3. Height 

4. Surface area

5. Surface roughness

6. Effect of boxes and grooves 

Taper has a greater effect on retention than prep height (it is not a linear relationship, it does become more pronounced at 5 degrees)

For preps of the same taper, the larger the prep diameter, the more retention (a linear relationship)

Retention form

Inlays, full crowns (more walls), boxes, pinholes and grooves (replace missing walls, increase surface area and limit path of draw)

· When taper and diameter are equal, greater height provides greater retention

· When taper and height are equal, the greater prep diameter (width) provides greater retention.

· When diameter and height are equal, the prep with the less taper will be more retentive.

· Diameter is more critical than taper

Resistance:  prevents tipping forces by areas of the preparation under compression.

Resistance variables:

1. Height

2. Diameter

3. Taper

· Tipping forces more likely on forces outside the occlusal table or forces on a wide occlusal table, or a cantelever restoration.

· Forces cause rotation around the gingival margin and potentially break the cement seal, which potentially results in decay and dislodged castings.  The longer the lever arm the greater the force.

· Tangent line: connected tangent points of the arcs of rotation

· Area above the tangent line is under compression, below the tangent line, predominantly shear and tensile forces.

· The more perpendicular the wall is to the direction of the force (i.e. the less taper), the greater the resistance.  Best resistance is when the tangent line is at least halfway down the prep.

Height

1. When the height of the crown stays the same and the prep height changes, the larger prep has more resistance form

2. When the height of the prep stays the same and the crown height differs, the shorter crown is more resistant.  The larger crown will generate more torque (force x distance)

Width

1. When taper and prep heights are equal, the prep with the smaller diameter will be more resistant.  Tangent line is lower on the opposing wall, creating an increased resistant area)

2. The resistant area of a short, wide prep can be enhanced with a box, groove or ledge.  It’s effect is a shortening of the tangent line and creates an increase in resistance area

Taper

1. When prep height and diameter are equal, the prep with the greater taper will have a decrease in resistance.

2. Taper height/base ratio:  the taper that provides resistance for a prep where the height is equal to the base is 2x that of a prep where height equals1/2 the base.  Bottom line-A shorter prep need to be more parallel.

3. Height to base should be at least 0.4 or greater provided you have a minimal taper (Parker J Pros 1993; 2:1:61-66; Maxwell; Gen Dent 1990: May-June 220-202)

Parker J Pros 1993; 2:1:61-66.   29° for incisors, 33° for canine, 10° for premolars and 8.4° for molars.  There molars need to be prepared with boxes or grooves to augment resistance form by shortening the tangent line and thereby increasing the resistance area.

Auxiliary resistance forms:

1. Boxes, grooves, pins

2. Steps, shoulder/bevels, offsets

3. Circumferential shape/irregularity of the prepared tooth

Placing boxes on the mesial and distal of posterior teeth is to counteract the lateral forces that result from the elliptical chewing motion.  These forces tend to dislodge a crown in the buccal-lingual direction.  Mesial and distal boxes will counteract these forces more effectively than boxes placed on the facial and lingual aspects of the preparation (Woolsey 1976: JADA 978-980).  In fixed partial dentures, mesial and distal boxes will offset buccal-lingual forces, especially if the pontics are facial to the rotation axis.  If the span length is long, facial and lingual grooves will off set mesial-distal movement.

4.  Electrosurgery 

a.  Which of the following is (are) contraindications to the use of electrosurgery?

     a) Geriatric patients

     b) Patients with cardiac pacemakers

     c) Patients with a history of myocardial infarction

     d) Patients taking anticoagulants

     e) All of the above

   The correct answer is b: Patients with cardiac pacemakers
   The demand (synchronous) type of pacemaker, which is the most common, is designed to sense cardiac impulses (the R wave).  When bradycardia occurs because the heart does not emit an impulse, the pacemaker fires at an appropriate rate to keep the heart beating.  External electromagnetic interference hinders the pacemaker’s sensing function.  Incorrectly sensing the interference as an intrinsic myocardial impulse, the generator shuts down until the interference ceases, with potentially serious consequences for the patient.

(Taken from Shillingburg, H. T., Fundamentals of Fixed Prosthodontics. 3rd ed. 1997. Quintessence Publishing. p. 272.)

4b.  Which of the following electrosurgical current types produces the best cutting?

     a) Unrectified, damped

     b) Partially rectified, damped

     c) Fully rectified

     d) Fully rectified, filtered

   The correct answer is d: Fully rectified, filtered
   Unrectified, damped current in not used routinely in dentistry today.  It causes considerable coagulation, dehydration, and necrosis.  Healing is slow and painful.  A partially rectified, damped current produces lateral penetration of heat, with slow healing in deep tissues.  The damping effect produces good coagulation and hemostasis, but tissue destruction is considerable and healing is slow.  A fully rectified current produces a continuous flow of energy.  Cutting characteristics are good and there is some hemostasis.  A fully rectified, filtered current is a continuous wave that produces excellent cutting.  Healing is better initially.  There is less coagulation of the tissues in the wall of the wound.

(Taken from Shillingburg, H. T., Fundamentals of Fixed Prosthodontics. 3rd ed. 1997. Quintessence Publishing. p. 270.)

5.  Cements – solubility ; post cementation sensitivity; film thickness and die spacer.

Which cement would be the least likely choice to lute a post?

a. Zinc Phosphate Cement

b. Resin Cement

c. Polycarboxylate Cement

d. Glass Ionomer Cement

e. Resin Reinforced glass ionomer cement

The correct answer is e.

Resin reinforced glass ionomer cements such as Fuji Plus (GC America Inc.), Vitremer Luting (3M Corp.), or Advance (Caulk/Dentsply) have been shown to have significant linear expansion on setting which could lead to tooth fracture.  It has therefore been recommended that these cements not be used to lute posts.  Zinc Phosphate is the oldest and most studied of the cements.  It has been very successful and has been found in some studies to be more retentive than a resin cement or polycarboxylate cement.  Glass ionomer cement is widely used today and has been shown to be more retentive in cementing loose-fitting posts than polycarboxylate cement.  Polycarboxylate cement has been successfully used for many years due to its high biocompatibility and low film thickness. It is often used in comparison studies, and is recommended when minimal pulp irritation is important (e.g. large pulps of children).  Resin cements have shown the highest retentive values of all cements used to lute posts or crowns, but some have unacceptably high film thickness.

[Taken from Freno, JP, (1998) Guidelines for using posts in the restoration of endodontically treated teeth; General Dentistry (Sep/Oct) 46(5): 474-9 ,Diaz-Arnold, AM., Vargas MA, Haselton DR, Current status of luting agents for fixed prosthodontics; J Prosthet Dent 1999;81:135-41, Rosenstiel, S.F., Land, M.F., Fujimoto, J.; Contemporary Fixed Prosthodontics, 3rd Ed., C.V. Mosby Co., 2001]

Rank the following cements from lowest to highest film thickness:  

f. Zinc Phosphate

g. Polycarboxylate 

h. Glass ionomer

i. Resin cement

i. d<b<a<c 

ii. b<c<a<d

iii. c<a<b<d




The correct answer is iii.  

Glass ionomer cements have the advantage of very low film thickness.  Zinc Phosphate cement established the ADA specification No. 8 for film thickness.  Duralon has a slightly higher film thickness than Zinc Phosphate.  Resin cements have been shown to have high film thickness bringing the increased risk of incomplete seating of restorations.  

 Due to the thick consistency of polycarboxylate cement, many clinicians and technicians mix the cement very thinly.  Studies have shown the effect to be:

a. Increased solubility and increased strength

b. Decreased solubility and decreased strength

c. Increased solubility and decreased strength

d. No change in solubility or strength



The correct answer is c.



Modifying the powder/liquid ratio can have a dramatic effect on solubility.  Laboratory data show Polycarboxylate cement to have an increased disintegration rate  in conditions simulating the oral cavity when the powder to liquid ratio is decreased.

(Taken from Rosensteil SF, Land MF, Crispin BJ, Dental luting agents: a review of the current literature; J Prosthet Dent 1998;80:280-301)

6. Nickel Allergy

Approximately ___ % of the population demonstrate a sensitivity to nickel?


a. 1%


b.  4.5%


c.  10%


d.  25%
The correct answer is b. 4.5%

Nickel is capable of eliciting an allergic response from sensitive individuals. It produces more cases of allergic dermatitis than do all other metals combined. Approximately 4.55 of the general population demonstrated sensitivity to nickel, with a reaction being 10 times more likely to occur in women than in men. Therefore, the use of nickel-chromium restorations is definitely contraindicated for patients with a known sensitivity to nickel. However, a retrospective study of 915 cast restorations in 335 patients found no higher rate of adverse responses of the mucosa around cemented base-metal restorations than around restorations made of gold alloys.

(Taken from Fundamentals of Fixed Prosthodontics, Third Edition, 1997, Quintessence)

 Definition:
Nickel allergy is a skin rash caused by an allergic reaction to jewelry, but may also be produced by contact with such things as brassiere hooks, zippers, or the metal in eyeglass frames.

II. Causes: 

· Like other allergies, nickel allergy is acquired. Ear piercing sometimes initiates nickel allergy. 

· Nickel allergy may develop at any age. Once you become allergic to nickel, you're likely to have the allergy for many years. 

· Some persons are highly allergic to nickel and may get a rash from even brief contact with nickel-containing metals, while others break out only after a long period of skin contact with nickel. 

· Nickel allergy is especially common in women. It often prevents them from wearing jewelry. All jewelry contains nickel; however, there's less nickel in 14- or 18-karat gold jewelry than in inexpensive costume jewelry. 

III. Treatment: 

· Nickel-allergy rashes usually clear up once contact with nickel-containing metal is stopped and a cortisone medicine is applied to the rash. 

· Preventing nickel-contact rashes means avoiding skin contact with nickel-containing metals. If you feel you must wear jewelry that has a nickel-content, compromise: wear the jewelry for only short periods of time, applying a cortisone cream to your skin before putting your jewelry on. 

· Roman Research makes Simply Whispers, allergy safe jewelry designed for women with metal allergies, visit them at www.simplywhispers.com 

· Concepts Earrings are either nickel free 14 kt gold, nickel free sterling or surgical stainless steel with 24 karat gold electroplated directly to the steel. They use a thicker layer of gold as well as more genuine stones for an upscale type of product. You may visit them at www.conceptsjewelry.com. 

· If your ears are pierced, you can obtain hypoallergenic earrings from companies such as H&A Enterprises, Inc., 143-19 25th Avenue, Whitestone, NY, 11357. Write and ask for a catalog. 

· There is no way to desensitize a person with nickel allergy with shots, pills, or any other method. Nickel allergy stays on for years, although sometimes it gradually becomes less severe.PRIVATE "TYPE=PICT;ALT=[HRule Image]"
 (Taken from http://www.skinsite.com/info_nickel_allergy.htm)

7.  Gypsum products: water powder ratios, effect of temperature.
The following factors will increase the setting time of gypsum products:

1. Increasing the water temperature.

2. Rapid spatulation

3. Increasing the water/ powder ratio

4. Humidity (as a result of opened storage container)
5. Increasing the water/powder ratio and increased humidity 

The correct answer is: (5) Increasing the water/powder ratio and increased humidity

Variables affecting setting time of gypsum products:

1. Water temperature – the colder the water the longer the setting time.

2. Spatulations – rapid spatulation accelerates the setting time and increases strength.

3. Water/Powder ratio – the more water used the setting time is retarded and the compressive strength is lowered.

4. Humidity – contamination with moisture from air increases the setting time.

Reference: Restorative Dental Materials by Craig, 9th Ed

8.  Porcelains: physical properties (weakness); effect of multiple or overfiring.  

When a ceramic-metal restoration was removed from the oven, cracks in the porcelain were observed.  What factors may have caused this failure?

1.  Improper selection of porcelain and alloy.

2.  Overglazing or over firing the porcelain.

3.  Allowing the ceramic-metal restoration to cool in the furnace after the porcelain is

     baked.

4.  When hot porcelain is touched with a cold instrument.

a.  1, 2, 3

b.  1, 2, 4

c.  1, 3, 4

d.  2, 3, 4

e.  All of the above

Answer:  E

Ref:  Craig, R. G.  Restorative Dental Materials, 10th Edition, 1997

   Improper selection of porcelain and alloy will cause such cracks.  Manufacturers frequently produce porcelain with special characteristics to match the thermal properties of a particular alloy. When another metal is tried with the same porcelain, a mismatch in the thermal expansion may be sufficient to cause cracking.  Only the alloy and the porcelain suggested by the manufacturer should be used.

   Another causative factor may be over-glazed or overfired porcelain because it no longer matches the alloy properly.  Irregularities on porcelain surfaces should be finished before glazing to avoid overglazing.

   When a ceramic-metal restoration is allowed to cool in the furnace after the porcelain has been baked, cracks in the ceramic material will be produced.  The porcelain should never be cooled in the furnace because slow cooling may change some physical proper​ties of the porcelain, creating a mismatch with the alloy.

   When hot porcelain is touched with a cold instrument, a thermal shock can produce cracks.

Temperature Classification:

1.  “High fusing”- composition used in the fabrication of denture teeth.

     (1288-1371˚C)

2.  “Medium fusing”- aluminous porcelain is used in the old Porcelain Jacket Crowns (PJC)

     (1093-1260˚C)

3.  “Low fusing”- feldspathic porcelain used for ceramo-metal restorations.

     (871-1066˚C) 

Mineral Classification:

Alumina: composed of alumina and low fusing glass.  They have a higher modulus and strength than feldspathic porcelains.  Their C.T.E. is lower than other porcelains, so they require special secondary porcelains. (In-Ceram)

Cast Glasses: composed of a castable glass, which form a second crystalline phase upon ceramming. (DICOR)

Magnesia: composed of magnesia in a low fusing glass.  Like alumina porcelains, these materials are used as core materials.  Their C.T.E.’s are closer to those of feldspathic porcelains.  Secondary porcelains can be used with this material. (In- Ceram Spinell)

Feldspathic: available as high, medium and low fusing types.  Only the low fusing type is used in dental restorations.  This porcelain is associated with metal-ceramic restorations.

The principal components of feldspathic dental porcelain are:

a.  Feldspar (K2O-Al2O3-6SiO2 + Na2O-Al2O3-6SiO2)(81%) - becomes glassy, retains form without rounding on firing (Pot-Ash provides increased viscosity, Soda-Ash decreases fusion temp).

b.  Quartz - (Silica) (SiO2)(15%) - provides a framework for porcelain during firing.

c.  Kaolin- (Alumina) (Clay - Al2O3-2SiO2-2H2O)(4%) - provides opaqueness, aids in forming workable mass during molding, high shrinkage on firing.

d.  Fluxes- (Glass Modifiers - K2O (Potash), CaO, B2O3, A12O3, N2O (Soda) -increases hardness, viscosity, K2O increases CTE during firing through the formation of leucite (K2OA12O34SiO2); K2O and N2O decrease fusion temperature.

The crystalline mineral leucite is included in porcelains for metal ceramic restorations to elevate their thermal expansion coefficient to be compatible with that of casting alloys. Leucite also affects optical properties, strength and hardness, and is abrasive.  It is considered an unstable phase in porcelains for metal-ceramic restorations.  The thermal expansion behavior of dental porcelains is very sensitive to changes in leucite concentrations.  In some commercial porcelains repeated firings will increase their concentrations and in others it will decrease it’s concentration.  Slow cooling can also increase leucite concentrations.  Increases in leucite concentrations can substantially change the coefficient of thermal expansion of a porcelain and therefore create immediate and delayed porcelain cracking.  

These components are first fused at a high temperature (2800˚F), forming a frit.  The frit is than ground to powder and metal oxides are added to form the various shades.  This powder has a fusion temperature range of 1600-1950˚F (930-980˚C) and is called low fusing porcelain.  Low fusing porcelains are used to fabricate most dental ceramic restorations.  The flexural strength of feldspathic porcelain is quite low, 60-70 Mpa, which is one of the reasons why a metal substructure is needed to reinforce the ceramic restoration.  The metal substructure improves the fracture resistance of such restorations to about 300 MPa to 500 MPa.

After porcelain is heated it does not crystallize, but solidifies as a supercooled liquid. The absence of crystallization on cooling and solidification is called vitrification.  If porcelain is fired too often, it changes from a lattice structure to a crystalline form, which is called devitrification.  When porcelain devitrifies, it loses many of its physical properties (decreased strength) and looks overly glassy and transparent.

CERAMIC SYSTEMS:

PORCELAIN FUSED TO METAL RESTORATIONS - 80% of restorations.  PFM’s or all-ceramic restorations must be able to withstand normal vertical masticatory forces from 565 MPa in the molar region to 155 MPa in the incisor region and average horizontal forces in the vicinity of 60-70 MPa.

The porcelain-to-metal bond consists of:

a. chemical bonding

b. mechanical interlocking

c. compression

d. VanDerWall forces

Possible bond failure in metal-ceramics:

Metal Oxides added for color (<1%):
a.  metal - porcelain




a.  Titanium - yellow-brown
b.  metal-oxide - porcelain



b.  Manganese - lavender
c.  metal – metal-oxide




c.  Iron - brown
d.  metal-oxide – metal-oxide



d.  Cobalt - blue
e.  metal - metal (rare)




e.  Copper or chromium - green
f.  porcelain - porcelain



f.   Nickel - Brown







g.  Tin - increase opacity







h.  Zirconium - increases opacity

The metal is finished, cleaned, and oxidized at 1900˚F to form an oxide layer.  Opaque porcelain is baked onto the metal to mask the metal and form the porcelain-to-metal bond. Body and incisal porcelain are baked on at a slightly lower temperature under 25" Hg vacuum drawing any trapped air out of the restoration.  The final restoration is characterized and glazed at a slightly higher temperature without vacuum, resulting in a smooth, finished surface.

The thickness of the oxide layer is critical for porcelain retention.  If it is too thin, the chemical bond is insufficient to hold porcelain.  If the oxide layer is too thick, the porcelain will fail through that weak layer.  Alloys, which oxidize readily, such as predominantly base metals, must be handled correctly to avoid too thick of an oxide layer.

Compression of the porcelain on a PFM is a main factor in porcelain retention to the metal substructure.  The coefficient of thermal expansion (CTE) of the metal and porcelain must be closely matched, such that the metal has a slightly larger CTE than the associated porcelain.  Upon cooling, this results in a slightly greater amount of contraction than the porcelain. Consequently, the porcelain is compressed.  Each layer from opaque to body to enamel has a slightly lower CTE (i.e. opaque has the greatest CTE of any porcelain layer). Typically porcelain has CTE’s in the range of 13.0-14.0 x 10(-6)/degree C, and alloys between 13.5-14.5 x 10(-6)/degree C.

9.  Impressions: Condensation silicone byproducts

Q:   What is the byproduct of Condensation Silicones.

a. Hydrogen gases

b. Methyl alcohol

c. Ethyl alcohol

A:  C

Two types of silicones are used as rubber impression material and are identified on the basis of their chemical reactions as condensation and addition types.

Condensation Silicones

Base (dimethyl siloxane + fillers 35-75%)  + Accelerator (alkyl silicate + tin octoate)

The base contains a silicone called dimethyl siloxane, which as reactive terminal hydroxyl groups.  Fillers may be copper carbonate or silica.  The accelerator may be a liquid that consists of stannous octoate suspension and alkyl silicate.  The reaction produces a liberation ethyl alcohol.

Polysiloxane (addition type)

Base contains a polymer with silane groups and filler.  The accelerator contains a polymer with vinyl terminal groups plus filler and chloroplatinic acid catalyst.  Unlike the condensation type, the addition reaction does not produce a byproduct.  A secondary reaction does occur if –OH groups are present with the production of hydrogen gas.      

A. Several products contain finely divided palladium or platinum, which absorb the hydrogen.  

B. If an operator wearing latex rubber gloves mixes the two putties, the setting time is lengthened, and/or the material will not set.  

C. Sulfur compounds that are used in the vulcanization of latex rubber incorporate with the platinum-containing catalyst, which results in retarded or no polymerization.

Restorative Dental Materials by Craig, 10th ed., p300-302
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Alginate Hydrocolloids 

Potassium + Calcium sulfate dihydrate + Water ==> Calcium aglinate gel + Potassium sulfate

Ingredients in an Alginate Impression Powder

	Ingredient
	Weight(%)

	Potassium alginate
	18

	Calcium sulfate dihydrate
	14

	Potassium sulfate, potassium zinc fluoride, silicates, or borates
	10

	Sodium phosphate
	2

	Diatomaceous earth or silicate powder
	56

	Organic glycols
	Small

	Wintergreen, peppermint, anise
	Trace

	Pigments
	Trace

	Disinfectants (e.g., quaternary ammonium salts and chlorhexidine)
	1-2


1. Sodium phosphate is called a retarder and provides working time for the mixed alginate.  Manufacturers adjust the concentration of sodium phosphate to produce what are called regular and fast-set alginates.

2. The dimensions of 10% to 15% of the siliceous dust particles are similar to asbestos fibers that produce fibrogenesis and carcinogenesis; therefore inhalation of the dust should be avoided.

3. Coating he powder with a glycol results in a dustless alginate.

4. Alginates containing disinfectants reduce the viable organisms by up to 90%; however, additional disinfection by solutions or sprays should be carried out.

Agar hydrocolloids

	Ingredient
	Weight(%)

	Agar
	12.5

	Potassium sulfate
	1.7

	Borax 
	0.2

	Alkyl benzoate
	0.1

	Water
	85.5

	Color and flavors
	Trace


Polysulfide Rubber Impression Material

	Ingredient
	Weight(%)

	Base
	

	Polysulfide polymer
	80-85

	Titanium dioxide, zinc sulfate, copper carbonate, or silica
	16-18

	
	

	Accelerator
	

	Lead dioxide
	60-68

	Dibutyl or dioctyl phthalate
	30-35

	Sulfur
	3

	Other substances such as magnesium stearate and deodorants
	2


Zinc Oxide-Eugenol Impression Paste

	Ingredient
	Weight(%)

	Base
	

	Zinc oxide
	80

	Inert oils
	15

	
	

	Accelerators
	

	Oil of cloves or eugenol
	15

	Gum rosin and oils
	65

	Filler (talc or kaolin)
	16

	MgCl2 accelerator and moisture
	4


Facts

1. Polymerization of rubber impression materials continues after the material has set, and the mechanical properties improve with time.  Removal too early may result in high permanent deformation; however, excessively long times in the mouth are unacceptable to the patient.

2. Clinical studies have shown that the viscosity of the impression material is the most important factor in producing impressions and dies with minimum bubbles and maximum detail.

3. The accuracy of the impression may be affected when the percentage of deformation and the time involved in removing the impression are increased.

4. Because rubber impressions recover from deformation for a period after their removal, some increase in accuracy can be expected during this time.  

 ------------------------------------------------------------------------------------------------------------

16. Endo treated teeth – ferrule effect, post endo failure reasons.

The encirclement of a tooth by a cast crown apical to a core is known as the

     a) ferrule effect

     b) vise effect

     c) telescope effect

     d) shoulder effect

     e) slipcast effect

   The correct answer is a: ferrule effect
   If a dowel core is placed in the tooth, the root will remain susceptible to fracture without the crown encircling the tooth apical to the core.  This ferrule effect around the tooth protects it from fracture by the dowel from within.

(Taken from Shillingburg, H. T., Fundamentals of Fixed Prosthodontics. 3rd ed. 1997. Quintessence Publishing. p. 191.)

16b.  Which of the following are primary reasons for endodontic failure?

     a) inadequate seal of the root canal system

     b) untreated or contaminated canal space

     c) overfill or underfill

     d) all of the above

     e) a and b only

   The correct answer is e: a and b only
   The major factors associated with endodontic failure are the persistence of microbial infection in the root canal system and/or periradicular area.  In most instances, procedural errors (broken instruments, perforations, overfilling, underfilling, ledges, etc.) do not jeopardize the outcome of endodontic treatment unless a concomitant infection is present.  A procedural accident often makes it impossible to accomplish appropriate intracanal procedures.  Thus, there is the potential for failure of root canal treatment when a procedural accident occurs during the treatment of infected teeth.

Taken from: 

Siqueira JF Jr (2001). Aetiology of root canal treatment failure: why well-treated teeth can fail. Int Endod J 34(1):1-10.

Lin LM, Skribner JE, Gaengler P (1992). Factors associated with endodontic treatment failures. J Endod 18(12):625-27.

17. RBB’s: indications, contraindications, design

Your patient is a 75 year-old female who has worn temporary treatment partial dentures for 15 years, which replaced tooth #7.  She has a known allergy to nickel, but desires a more permanent replacement for this tooth.  The patient and you agree to restore tooth #7 with a resin-retained fixed partial denture.  What procedures should be followed to increase your chance of successful treatment?

f.  Lute the prosthesis with resin cement

g. Use a tin-plated noble alloy

h. Keep the margin preparation supragingival

i. Increase your preparation depth by 30%-50%

j. All of the above




The correct answer is e



The patient with an allergy to nickel is a relative contraindication to the use of a resin-retained fixed partial denture because nickel-based alloys have been the primary metal for resin-retained FPDs.  An example alloy would be Rexillium.  Tin-plating and laboratory-applied bonding systems allow the use of noble alloys.  However, with the reduced elastic modulus of most noble alloys, the metal thickness should be increased approximately 30% to 50% to make the stiffness of the noble metal framework equal to that of base metal.  Some of the advantages of resin-retained fixed partial dentures are supragingival preparation and enamel preparation for resin cementation to etched enamel. 

Resin Retained Fixed Partial Dentures

	Indications
	Contraindications
	Advantages
	Disadvantages

	Replacement of missing anterior teeth in children and adolescents
	Parafunctional habits
	Minimal removal of tooth structure
	Reduced restoration longevity

	Short span
	Long edentulous spans
	Minimal potential for pulpal trauma
	Enamel modifications are required

	Unrestored abutments
	Restored or damaged abutments
	Anesthesia not usually required
	Space correction is difficult

	Single posterior teeth
	Compromised enamel
	Supragingival preparation
	Good alignment of abutment teeth is required

	Significant crown length
	Significant pontic width discrepancy
	Easy impression making
	Esthetics is compromised on posterior teeth

	Excellent moisture control
	Deep vertical overlap
	Provisional not usually required
	

	
	Nickel allergy
	Reduced chair time
	

	
	
	Reduced patient expense
	

	
	
	Re-bond possible
	


(Taken from Rosenstiel, S.F., Land, M.F., Fujimoto, J.; Contemporary Fixed Prosthodontics, 3rd Ed., C.V. Mosby Co., 2001)

18.  Occlusion: replacing cuspid and effect on arches (Schillingburg, max and mandibular; indications for mutually protected occlusion. 

A bridge replacing a maxillary canine is subjected to (more/less) damaging stresses because the forces are directed (outward/inward), and the pontic lies (farther/closer) from the interabutment axis. A bridge replacing a mandibular canine is subjected to (more/less) damaging stresses because the forces are directed (outward/inward), and the pontic will be (farther/closer) to the interabutment axis?
The answer is more, outward, farther, less, inward and closer. 

Canine replacement bridges. Bridges replacing canines are always difficult bridges because the canine often lies outside the interabutment axis. The prospective abutments are the lateral incisor, usually the weakest tooth in the entire arch and the first premolar, the weakest posterior tooth. A bridge replacing a maxillary canine is subjected to more stresses than the mandibular, since forces are transmitted outward, against the inside of the curve (its weakest point). On the mandibular canine the forces are directed inward (lingually) against the outside of the curve (its strongest point). Any bridge replacing a canine should be considered a complex bridge. No bridge replacing a canine should replace more than one additional tooth. An edentulous space created by the loss of a canine and any two contiguous teeth is best restored with a removable partial denture. 

Mutually protected occlusion is also known as canine protected occlusion or organic occlusion. It had been observed that in many mouths with a healthy periodontium and minimum wear, the teeth were arranged so that the overlap of the anterior teeth prevented the posterior teeth from making any contact on either the working or the nonworking sides during mandibular excursions. This separation from occlusion was termed disclusion. According to this concept of occlusion, the anterior teeth bear all the load and the posterior teeth are discluded in any excursive position of the mandible. The desired result is an absence of frictional wear. 

 The position of maximum intercuspation coincides with the retruded position of the mandible. All posterior teeth are in contact with the forces being directed along the long axes. The anterior teeth are very slightly out of contact (approximately 25 microns), relieving them of the obliquely directed forces which would be the result of anterior tooth contact. As a result of the anterior teeth protecting the posterior teeth in all mandibular excursions and the posterior teeth protecting the anterior teeth at the intercuspal position, this type of occlusion came to be known as a mutually protected occlusion. This arrangement of the occlusion is probably the most widely accepted because of its greater ease of fabrication and patient tolerance. 

  It is necessary, to have anterior teeth which are periodontally healthy in order to reconstruct a mouth with a mutually protected occlusion. In the presence of anterior bone loss or missing canines, the mouth should probably be restored to group function (unilateral balance). The added support of the posterior teeth on the working side will distribute the load which the anterior teeth may not be able to bear. The use of a mutually protected occlusion is also dependent upon the orthodontic relationship of the opposing arches. In either a Class II or a Class III malocclusion (Angle), the mandible cannot be guided by the anterior teeth. A mutually protected occlusion cannot be used in the instance of a crossbite, in which the maxillary and mandibular buccal cusps interfere with each other in a working side excursion.

(Taken from Shillingburg/Hobo/Whitsett, Fundamentals of Fixed Prosthodontics, 1981, Quintessence)

19. Color – hue, value, compensating for lower value, high chroma

A #8 PFM is returned from the lab, the shade selection was too light, what are possible modification to idealize the shade?

a. Raising chroma by adding more color

b. Decreasing chroma by the complementary color.

c. Reducing value by adding the complementary color.

d. Raising the value by adding the complementary color.

1. a,c

2. b,c

3. a,d

4. b,d
The answer is 1. a,c. Raising chroma by adding more color and reducing value by adding the complementary color. 

Increasing the chroma is one of the simplest shade alterations achieve – by adding brown, yellow, or red.  A restoration that has too high a chroma is difficult to modify.  It is always better to choose a shade with a lower chroma, which allows it to be altered easily.  Using the complementary color of a restoration will reduce its chroma.  However, the addition of these stains lowers the value of the restoration.  


Value can be reduced by adding a complementary color.  Attempting to increase the value is generally less successful.

Value: relative lightness or greyness.

A low value is closer to black.

A high value is closer to white.
Chroma: the saturation or intensity.

Hue:  the color

Metamerism: Phenomenon occurring when two objects match in color under certain lighting conditions but not under others.





Munsell scales of hue, value and chroma
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Ref:  Contemporary Fixed Prosthodontics by Rosenstiel, Land and Fujimoto, 2nd ed,1995

21. Provisionals: materials – shrinkage, heat production, etc.

Q:  The following are characteristics of PMMA:

1. High strength

2. Best wear resistance

3. Most color stable

4. Most exothermic

5. High shrinkage

6. All the above

A:  6

Types of Provisional Restorations

1. Copper band

2. Stainless steel crowns

3. Cellulose acetate shells

4. Polycarbonate crowns

5. Heat-cured (laboratory fabricated) crowns/FPDs

6. Custom acrylic provisional crowns/FPDs

Autopolymerizing resins

· Polymethyl methacrylate (PMMA or Jet)
· High strength

· Best wear resistance

· Most color stable

· Most exothermic

· High shrinkage

· Polyethyl methacrylate (PEMA, Snap or Trim)

· Moderate strength

· Heigh wear resistance

· Color stability OK, short term

· Moderate exothermicity

· Moderate shrinkage

· Epimine plastic (Scutan)

· Poor strength

· Poor wear resistance

· Absence of color stability

· Low exothermicity

· Hybrids (Bis-GMA or ProTemp)

· Moderate strength

· Moderate wear resistance color stability OK

· Low exothermicity

· Moderate shrinkage

7. Light-activated (Triad)

· Strength varies with components

· Low to high wear resistance

· Color stability OK

· Low to moderately high exothermicity

· Low to high shrinkage 

22. Articulators – know positive and negative errors; when to choose arcon vs. non-arcon, hinge.

a.  An articulator whose condylar elements are on the upper member and mechanical fossa are on the lower member is a (an) ___________ articulator.

     a. arcon

     b. nonarcon

     c. anatomical

     d. nonanatomical

   The correct answer is b: nonarcon
   There are two basic designs used in the fabrication of articulators: arcon and nonarcon.  An arcon articulator has its condylar elements placed on the lower member, just as the condyles are located on the mandible.  The mechanical fossae are placed on the upper member of the articulator, simulating the glenoid fossa in the skull.  In the nonarcon articulator, the condylar elements are placed on the upper member; the mechanical fossae are placed on the lower member.

   Nonarcon articulators were very popular for use in complete denture prosthodontics because the upper and lower members are rigidly attached, permitting easier control when arranging artificial teeth.  Due to their design, there are certain inaccuracies that occur in cast restorations.

   One advantage of arcon articulators is that since they are anatomically “correct,” the understanding of mandibular movements is easier.  The movements on a nonarcon articulator are “backward.”

   The condylar angle of the arcon design is fixed relative to the maxillary occlusal plane.  In the nonarcon design it is fixed relative to the mandibular occlusal plane.  Interocclusal records are usually used to set the condylar angle.  Because these records are several millimeters thick, an error is introduced when setting a nonarcon design with a protrusive record, because its condylar path is not fixed to the maxillary occlusal plane.  As the protrusive record is removed from the nonarcon articulator, the maxillary occlusal plane and the condylar inclination become more parallel to each other, leading to reduced cuspal heights in subsequently fabricated prostheses.  

Taken from:

  Shillingburg, H. T., Fundamentals of Fixed Prosthodontics. 3rd ed. 1997. Quintessence Publishing. p. 27-28.

  Rosenstiel SF, Land MF, Fujimoto J, Contemporary Fixed Prosthodontics. 3rd ed. 2001. Mosby, Inc. p.29-30, 90. 

[image: image7.jpg]=3 7S
] ]

Fig. 2-8. A and C show an arcon; B and D show a nonarcon articulator. An advantage of the arcon
design is that the condylar inclination of the mechanical fossae is at a fixed angle to the maxillary oc-
clusal plane. With the nonarcon design, the angle changes as the articulator is opened, which can lead to
errors when a protrusive record is being used to program the articulator.

(Redrawn from Shillingburg HT et al: Fundamentals of fixed prosthodontics, ed 2, Chicago, 1981, Quintessence

Publishing.)




Taken from:

Rosenstiel SF, Land MF, Fujimoto J, Contemporary Fixed Prosthodontics. 3rd ed. 2001. Mosby, Inc. p. 30.

22b.  The error that results in flatter posterior cusps on the articulator than is necessary in the mouth is referred to as:
     a. positive error

     b. negative error

     c. working error

     d. nonworking error

   The correct answer is: b: negative error
   Errors can be classified into two broad categories: Positive and Negative.  

   A positive error on the occlusal surface is one which occurs when the articulator undercompensates for the mandibular movement, resulting in a positive feature existing on the occlusal surface where that feature should be smaller or nonexistent; e.g., a cusp tip or ridge that is too high or one that is in the path of an opposing ridge or tip during a mandibular excursion. 

   A negative error occurs when the articulator overcompensates for a mandibular movement.  This results in a negative feature, such as a fossa or groove that is wider than ideal, or conversely in a positive feature, such as a ridge or cusp that is somewhat narrower than ideal.  Such posterior teeth are allowed to disocclude more freely when the mandible moves. Non-adjustable, “average-value” articulators, with their condylar inclination fixed at a shallow 20°, will usually result in an error that is almost always negative.  This produces a flatter occlusion and allows more freedom in excursions.

   Negative errors can be acceptable, since the result is a slightly flatter occlusal surface.  Excessive negative error must be avoided since it can result in loss of masticatory efficiency. 

Taken from: Hobo S, Shillingburg HT, Whitsett LD (1976). Articulator selection for restorative dentistry. J Pros Dent 36(1):35-43.

23. Why does alginate stick to teeth? 

A new alginate material has the problem of sticking to the teeth when removing the impression tray from the mouth.  Excess of which ingredient may contribute to slow setting?

a. Calcium sulfate

b. Zinc oxide

c. Potassium alginate

d. Zinc oxide

e. Sodium phosphate

The correct answer is e.

Sodium phosphate serves as the retarder in alginate material.  A typical composition for alginate would be:

	Component
	Function
	Weight (%)

	Potassium alginate
	Soluble alginate
	15

	Calcium sulfate
	Reactor
	16

	Zinc oxide
	Filler particles
	4

	Potassium titanium fluoride
	Accelerator
	3

	Diatomaceous earth
	Filler particles
	60

	Sodium phosphate
	Retarder
	2


The typical sol-gel reaction can be described simply as a reaction of soluble alginate with calcium sulfate and the formation of an insoluble calcium alginate gel.  Calcium sulfate reacts rapidly to produce the insoluble calcium alginate from the potassium or sodium alginate in an aqueous solution.  Sodium phosphate reacts with the other salt in preference to the soluble alginate.  The reaction between the calcium and the soluble alginate is prevented as long as there is unreacted trisodium phosphate.  When the supply of trisodium phosphate is exhausted, the calcium ions begin to react with the potassium alginate to produce calcium alginate.  When making an impression the tray should be held in the mouth for at least 2-3 minutes after gelation has occurred, which is approximately the time at which the material loses its tackiness.  Another reason for alginate sticking to teeth is desiccation of the teeth.

(Taken from Anusavice, Phillips’ Science of Dental Materials, 10 Ed. 1996, Saunders)

24. Secondary abutments – the physics of forces and pressures.

What criteria must a secondary abutment meet in order to strengthen a fixed partial denture?


a. at least as much root surface area as the primary abutment


b. as favorable a crown to root ratio as the primary abutment 


c. less root surface area than the primary abutment


d. a and b


e. a and c


f . a, b and c
 The answer is d: a and b
     Double abutments are sometimes used as a means of overcoming problems created by unfavorable crown-root ratios and long spans. There are several criteria that must be met if a secondary abutment is to strengthen the fixed partial denture and not become a problem itself. A secondary abutment must have at least as much root surface area and as favorable a crown-root ratio as the primary abutment it is intended to bolster. As an example, a canine can be used as a secondary abutment to a first premolar abutment, but it would be unwise to use a lateral incisor as a secondary abutment to a canine primary abutment. The retainers on secondary abutments must be at least as retentive as the retainers on the primary abutments. There also must be sufficient crown length and space between adjacent abutments to prevent impingement on the gingiva under the connector.

     Arch curvature has its effect on the stresses occurring in a fixed partial denture. When the pontics lie outside the interabutment axis line, the pontics act as a lever arm, which can produce a torquing movement. This is a common problem in replacing all four maxillary incisors with a fixed partial denture and it is most pronounced in the arch that is pointed in the anterior. Some measure must be taken to offset the torque. This can be accomplished by gaining additional retention in the opposite direction from the lever arm and at a distance from the interabutment axis equal to the length of the lever arm. The first premolars sometimes are used as secondary abutments for a maxillary four-pontic canine-to-canine fixed partial denture. Because of the tensile forces that will be applied to the premolar retainers, they must have excellent retention. 

(Taken from Shillingburg/Hobo/Whitsett, Fundamentals of Fixed Prosthodontics, 1981, Quintessence)

25. Implants: handling a bone defect; indications for implants, oxide layer vs. hydroxyapatite; nature of the attachment histologically.

When treatment planning a patient for implants, general considerations (patient and site)will include all of the following except: 

1. ASA classification

2. Patient’s psychological state

3. Distance from alveolar crest to inferior canal should be 7mm or greater

4. Interradicular bone width should be 8mm or greater
The correct answer is 3. Distance from alveolar crest to inferior canal should be 7mm or greater
Indications for implant therapy in an edentulous alveolus could include any patient who meets the following requirements:

1. Has adequate quality and quantity of bone available for implant placement.

2. Is healthy to undergo the surgical procedure.

3. Is able to maintain optimal levels of oral hygiene.

4. Is psychologically stable and understands implant therapy, its limitations, and patients responsibility

General considerations:

1. 6mm buccal-lingual width

2. 8mm interradicular bone width.

3. 10mm alveolar bone above the inferior alveolar canal or below the maxillary sinus.

Commercially pure titanium, titanium-aluminum-vanadium alloy, and the ceramic hydroxyapatite are currently the major materials used in endosseous implants.  In some implant systems, the dense metallic substrates are modified to create porous surfaces using powder spheres, fibers or plasma sprayed coatings.  This surface modification is though to enhance the bond between the bone and the implant surface.  


Both pure titanium and titanium alloy have excellent corrosion resistance; the alloy is a biocompatible material with added strength.


Ceramic materials such as hydroxyapatite were selected for use in implant fabrication because of their presumed inertness. It has been suggested that coating of the surface of the implant with bioactive ceramic materials will enhance the bonding of the implant to bone; however, there are conflicting reports regarding the influence of the coatings on the interface.


When an implant is placed into the body, the interface between the oxide surface and the one is not a clearly demarked border, but a region where implant and tissue interactions occur over distances as long as a millimeter or more.  The oxide surface plays a role, along with bone remodeling, in creating an adaptive interfacial region rather that is simply a sharply demarcated boundary between the implant and the body.  Thus, the reactive nature of this oxide surface, with its spontaneous formation of a calcium-phosphate apatite, is one reason why titanium appears to be so biocompatible.  It is truly unusual that an inorganic material will coat itself and thus literally present itself to the body with a physiological disguise.

Methods of site augmentation:

· Guided bone regeneration: with or without membrane

· Promotes bone regeneration by protection against an invasion of competing, non-osteogenic cells.

· Particulate grafts

· Autogenous: cores from ramus, symphysis, edentulous spaces

· Allografts: FDBA, DFDBA

· Alloplasts: HA, Bioglass, BioGram

· Xenografts: BioOss

· Block grafts

· Intaoral: ramus, symphysis
· Extraoral: calvarium, iliac crest
· Distraction Osteogenesis

Ref: Clinical Periodontology by Carranza and Newman, 8th Ed, (Saunders, 1996)

Osseointegration in Dentistry by Worthington, Lang and LaVelle (Quintessence, 1994)

OPERATIVE

1. Dentin Bonding and proximity to the pulp:

What is the average number of dentinal tubules at the pulp?


a. 10,000 - 20,000/mm2

b. 30,000  - 50,000/mm2

c. 40,000 -  50,000/mm2

d. 45,000 – 65,000/mm2 

e. 50,000 – 70,000/mm2


The correct answer is d. 45,000 – 65,000/mm2
 Components in an Adhesive System:



1.) Conditioner




a. Dissolves or removes smear layer




b. Demineralizes dentin surface exposing fibers




c. Conditioning Agents






i. Strong acids – total etch technique

ii. Weak acids – (maleic, oxalic) primarily smear layer removal

iii. EDTA – attacks calcium exposing organic portion of dentin (collagen)

iv. Glutaraldehyde – stabilizes collagen constituents

2.) Primer


a. Contains bi-functional molecule

b. Forms chemical and micromechanical bond to dentin, copolymerizes with restorative bonding resin




c. Typical chemical used as primers:





i. HEMA





ii. PMDM





iii. NPG-GMA





iv. 4-META





v. PENTA



3.) Bonding Resin




a. Unfilled or minimally filled resin of low viscosity

b. Polymerizes with hydrophobic portion of bi-functional molecule of primer




c. Example: Bis-GMA, UDMA

4.) Proximity to Pulp

a. Shallow dentin – fewer tubules of smaller diameter therefore greater surface area

b. Deep dentin – more tubules of greater diameter (more fluid flow), also high hydraulic conductance and its high intrinsic wetness, which may lead to dilution of the hydrophilic monomers


Tubular Density



1.) 15,000 – 20,000/mm2 at DEJ



2.) 45,000 – 65,000/mm2 at the pulp


Summary



Tubules are larger and more numerous toward the pulp. Tubules are smaller and fewer toward the DEJ. Therefore, dentin surface area is much larger toward the DEJ.

5.) The interaction of the dentin + primer + bonding agent + composite = “Hybrid Layer”

2. Microfills vs. hybrids

What is the most preferred restorative material to fabricate chairside labial veneers with no incisal edge extension?

1. Glass ionomer

2. Microfill resin composite

3. Hybrid resin composite

4. Resin reinforced glass ionomer

The correct answer is: 2. Microfill resin composite

Microfills: (0.04m
· High coefficient of thermal expansion – due to lower filler content

· Low tensile strength – reduced stiffness and increased rate of crack propagation

· High water sorption

· High polymerization shrinkage

· More fatigue fracture

· Increased polishability – due to smaller filler size rather than volume
· Indications: areas of high polishability, with no occlusal contacts. Ex. labial veneers with no incisal edge extension, Class V erosion lesion (enamel margins) – improved esthetics; not recommended for Class 4 restorations – but when a highly polished restoration is needed, a hybrid material may be used as a substructure that can be veneered with a microfilled composite.

· Contraindications: restoration with occlusal forces, high caries, cementum margins.

Hybrids : (0.04m to 1-4m
· Blends the properties of macro and micro fillers – strength of macrofills with polishability of microfills – making smaller particles of uniform size and increasing the loading volume.

· Increased compressive strength

· Increased CTE

· Decreased polymerization shrinkage

· Increased hardness

· Increased wear resistance
· Indications: posteriors, Class III/IV with occlusal contacts

Ref: Fundamentals of Operative Dentistry by Schwarz

3.  All of the following are true regarding flowable composites when compared to microfills and hybrids except?

a.  The particle size is decreased

b.  The filler amount is decreased

c.  The CTE (coefficient of thermal expansion) is higher

d.  The wear rate is higher

e.  The surface roughness is higher

Answer:  a.  The particle size is decreased.
Ref:  Wakefield CW & Kofford KR, Advances in restorative materials, Dental Clinics of North America.  Vol 45 (1) Jan 2001 pg. 14

FLOWABLE COMPOSITES

Since 1995, a new type of composite described as flowable has become popular.  Practitioners, always attentive and susceptible to marketing claims of faster, better, easier, have succumbed to marketing claims made by almost every dental restorative manufacturer.  To make a composite of low viscosity, or flowa​ble, two processes must be accomplished: (1) The particle size is increased, and (2) the filler amount is decreased.  Compared with microfills and hybrids, flowa​bles are less sticky and are advertised to have exceptional handling properties.  Most of these flowable composites are significantly less filled than microfills.

Manufacturers claim that this class of composites may be used in restoration of all tooth surfaces, all classes of restorations, direct veneers, and core buildups.  When compared with microfills and hybrids, the CTE, wear rate, and surface roughness all would be significantly higher for flowables, whereas the physical properties would be drastically inferior.  This represents a classic situation in which clinicians who limit their information on materials to that obtained from companies are led astray.  Scientific information must be sought out to select the proper restorative.

Flowable composites do have some valuable clinical applications.  They are excellent as definitive restoratives in extremely small micropreparations or as wear-resistant occlusal sealants.  Restoration of deep grooves when using air abrasion or small burs is accomplished nicely with flowable composite.  When using bis-acryl composite material for fixed prosthodontic provisional restora​tions, flowable composites are good for margin or void repair.  Controversy exists regarding which material is best in direct composite restorations to use as a liner to decrease the potential destructive effects of stress and gap formation resulting from composite polymerization contraction.  As discussed earlier, adhesives that are filled or have a greater film thickness may serve this purpose as a shock absorber to alleviate the negative effects of stress.  Flowables, with a higher CTE, greater flex, and lower filler percentage, may add additional relief to stress.  Subsequent generations of this type of composite may show vast improvement and have a major impact in quality clinical practice.

4a. Possible restorative materials for an abfraction lesion include:

1. Gold foil

2. Amalgam

3. Glass-ionomer

4. Resin-modified glass-ionomer (RMGIC)

5. Polyacid-modified resin composites (compomers)

6. Microfilled resin composites

7. Hybrid resin composites

A. 1, 3 and 6 only

B. 2, 5, and 7 only

C. 3, 4, and 5 only

D. All the above

A:  D

4b. All enamel margins of a Class 5 lesion, regardless of restorative material, should be beveled to maximize enamel bonding.

True or False

A:  False 

4c. Which of the following statements is incorrect concerning the restoration of Class 5 lesions:

1. The sandwich technique combines glass-ionomer cements with the excellent esthetics of resin composites.

2. Occasionally, a Class 5 restoration will extend deep into the sulcus, and a miniflap procedure will be necessary to obtain adequate tissue retraction and isolation.

3. The modulus of elasticity is an important characteristic of any material with regards to restoring these lesions.  

4. No treatment is an option

5. Flexure of a tooth from occlusal trauma does not cause stress concentration at the cervical portion of the tooth

A:  5

In recent years, it has been postulated that flexure of the tooth from occlusal trauma causes stress concentration at the cervical portion of the tooth, resulting in loosening and gradual loss of enamel rods.  This process is referred to as abfraction.  The abfraction theory is hard to support as the sole source of cervical lesions, however, because the lesions rarely occur on the lingual surfaces of teeth, and because existing Class 5 restoration sometimes exhibit V-shaped wear patterns.  

A variety of restorative materials may be used for Class 5 restorations, depending on the clinical situation.  Amalgam may be used in situations in which esthetics is not a concern and mechanical retention can be easily obtained, and in patients with a low caries index.  Glass-ionomer restorative materials are often recommended for patients with a high caries index.  Resin composite is recommended when esthetics is of prime importance and may be used with or without a glass-ionomer liner.

Resin Composites

Even though the composite material tends to pull away from the gingival margin during polymerization, particularly when the margin is on cementum or dentin.  Microfilled composites are often used for Class 5 restorations because of their polishability and relative flexibility.

Glass-ionomer 

This material has gradual polymerization shrinkage.  The coefficient of thermal expansion is similar to that of tooth structure.  The compatibility of the coefficient of thermal expansion between tooth structure and glass-ionomer cement is thought to account for the high rates of retention of glass-ionomer restorations in clinical studies, despite having relatively low bond strengths to tooth structure. 

Most current glass-ionomer restorative materials called resin-modified glass ionomers, contain a small amount of light-cured and/or auto-cured resin.  This has resulted in improved bond strengths, esthetics, smoothness, and wear characteristics.  The addition of resin increases the coefficient of thermal expansion and the polymerization shrinkage.  Some resin-modified glass-ionomer materials utilize a dentin adhesive system for retention and some utilize only an acid conditioner.

Sandwich Technique

This technique combines glass-ionomer cements with the excellent esthetics of resin composites.  It is thought to lessen the amount of polymerization shrinkage of resin composites by lessening the bulk of material.  In the sandwich technique, the dentin is covered with a glass-ionomer liner or base.  Some advocate that the glass-ionomer liner be carried to the gingival margin if it is on cementum or dentin.  The enamel margins are then etched and the restoration is completed with a dentin adhesive and resin composite.
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Fig 11-6  (a) The sandwich technique combines a glass-ionomer base with a veneer of
resin composite. (b) Some clinicians advocate extension of the glass-ionomer cement
material to the gingival margin if the restoration extends to the root surface.




Miniflap

Occasionally, a Class 5 restoration will extend deep into the sulcus, and a miniflap procedure will be necessary to obtain adequate tissue retraction and isolation.  The simplest miniflap procedure utilizes two short vertical incisions at the line angles of the tooth.  The free gingiva can then be reflected, and the rubber dam can be placed.  If retraction is needed, a sulcular incision is made or a full mucoperiosteal flap is reflected.  

Care must be taken that he completed restoration does not impinge on the biological width.  The biologic width is the 2 mm of root surface coronal to the crestal bone that is occupied by the connective tissue and epithelial attachments.  If the depth of the sulcus is minimal, and encroachment on the biologic width is a possibility, bone levels can be determined by a method sometimes referred to as sounding.

Crown Lengthening

If it is determined that the restoration will extend to within 2 mm of the bone, crown lengthening procedure should be performed to adjust the bone level to at least 3 mm from the margin of the restoration.  The gingival margin of the restoration should be at least 1 mm coronal to the base of the sulcus.

Preparations for Root Caries

Amalgam

The traditional amalgam preparation necessitated by facial root caries was extended beyond the caries to form a trapezoid with flat walls and sharp corners.  Currently, more conservative preparations are recommended that extend only far enough to allow removal of caries and unsupported enamel.  Internal angles should be rounded, and the cavosurface margins should be as close to 90 degrees as possible.  Cavosurface bevels are contraindicated with amalgam because of its low edge strength.  Retentive points or grooves should be placed in the dentin of occlusal and gingival walls with a small round bur.

Glass-ionomer restorative materials

The preparation is essentially the same as that for amalgam.  Theoretically, the compatibility between coefficients of thermal expansion of tooth structure and

glass-ionomer cement should obviate the need for mechanical retention.  However, because of tooth flexure and other factors, mechanical retention is advisable.  Cavosurface bevels are not recommended for the preparation because glass ionomer is a brittle material that requires bulk.

Resin Composite

The preparation should extend only far enough to include caries.  Mechanical retention is recommended.  In addition, a groove at the gingivoaxial line angle has been shown to lessen gap formation at the gingival margin when the preparation extends to the root surface.  Unless a bevel would remove thin enamel, all enamel margins should be beveled to maximize enamel bonding.

From: Schwartz, Summitt, and Robbins.  Fundamentals of Operative Dentistry A Contemporary Approach; Chapter 5 pp 309-320.

Special considerations for abfraction lesions

1. The modulus of elasticity is the most important characteristic of any material with regards to restoring these lesions.  

2. Masticatory stresses are transferred through the cusps and concentrated in the cervical region.

3. Much of this energy is absorbed by the restoration, rather than being transmitted to the dentin-restoration interface.

4. This results in the bond between the restoration and the dentinal surface being less challenged.

5. Restorations with a low modulus of elasticity should be used in these clinical situations.  Such a restoration would be a microfilled resin composite.

Reasons for restoring noncarious cervical lesions

1. To decrease the progress of the lesion

2. To strengthen the tooth and prevent fracture

3. Prevention of pulp involvement

4. Prevention of root caries

5. To eliminate hypersensitivity (if any exists)

6. To provide patient comfort (lips, cheek, and tongue)

7. To improve esthetics

8. To prevent the collection of food in these areas

9. To improve gingival health
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5. When compared to high-copper admixed amalgam alloys, high-copper spherical alloys

j. Have a higher copper content

k. Show an increased propensity for microleakage

l. Require more Hg to wet the alloy particles

m. Have lower initial compressive strength

n. Have longer working time




The correct answer is b.

Dental amalgam alloy consists principally of silver in the form of lathe-cut particles, spherical particles, or as an “admixture,” a combination of both.  In 1896, Dr. G.V. Black publicized an amalgam formula that specified 68.5% silver, 25.5% tin, 5% gold, and 1%.  Recent amalgam alloys differ only slightly and copper was added to react with tin.  This practically eliminates the weak mercury-tin phase called gamma-2.  This decreases creep and dimensional changes.  It also improves compressive strength.  Compared to admixed alloys, high-copper spherical alloys have higher 1-hour compressive strength, has relatively the same copper content and require less mercury to wet the alloy particles.  The lathe-cut particles are rough and irregular in shape, but the spheres are smooth and essentially regular in shape.  Therefore, less mercury is required to wet the spherical alloy particles.  The result is less working time for spherical alloys.  It has been reported in several studies that spherical particle alloys as a group showed an increased propensity for microleakage.  Studies also show Spherical unicompositional, high-copper amalgam exhibits more dimensional change upon setting compared to admixed alloys.  Increased mix plasticity increased condensation force, forces directed next to and toward cavity walls, and burnishing all decreased microleakage.

Taken from Charbeneau GT, Principles and Practice of Operative Dentistry, Third edition 1988 Lea & Febiger, and Mahler DB The amalgam-tooth interface, Operative Dentistry, 21; 230-236 and Craig (1996) Restorative Dental Materials, Mosby pg. 218

6. Which of the following physical properties contribute to the choice of a microfil to restore an abfraction lesion?

     a. A low Young’s modulus of elasticity

     b. A high coefficient of thermal expansion

     c. A low polymerization shrinkage

     d. A low wear resistance

     e. A low water sorption

   The correct answer is: a: A low Young’s modulus of elasticity
   Abfraction lesions can be defined as the pathologic loss of hard tooth substance caused by biomechanical loading forces.  These cervical lesions are explained by fatigue due to flexure of the enamel and dentin at the point of loading.  These lesions are typically wedge-shaped with sharp line angles, but occlusal abfractions have been observed as circular invaginations.  Abfraction is a regressive process caused by occlusal loading, creating tensile and compressive forces, which in turn cause microfracture, fatigue, flexure, and deformation of the tooth structure.

   The thought behind the use of microfils is that their low Young’s modulus of elasticity would allow for flexure of the restoration with the tooth.  Although microfils have a high coefficient of thermal expansion and low wear resistance, these are not the properties that make them advantageous in abfraction lesions.  Microfils have a higher polymerization shrinkage than hybrids.  They also have a higher water sorption.

Taken from: Owens BM, Gallien GS (1995). Noncarious dental “abfraction” lesions in an aging population. Compend Contin Educ Dent 16(6):552-61.

7. Core Materials


Of the following core materials, which would be the material of choice, in a tooth that is subjected to heavy occlusal forces?

a. Amalgam

b. Resin Composite

c. Glass Ionomer

d. Cast Metal

e. Resin Modified Glass Ionomer

The answer is D.

Resin Composite:


Advantages:




Disadvantages:



- Time efficient



- Polymerization shrinkage



- Economical




- Microleakage










- Water sorption


  






- Coefficient of thermal

                                                                                                   expansion









- Low modulus of elasticity









- Interaction with luting agent

Cast Posts:


Advantages: 





Disadvantages:



- Better fit





- Time consuming



- More rigid





-  2 appointments



- More uniform cement thickness


-  increased cost










-  decreased fx resistance

Glass Ionomers:


Advantages:





Disadvantages:



- Chemical Bond to 




- Low bond strength



dentin, enamel and cementum



- Low compressive

                                                                                                               strength



- Fl release



- Minimal polymerization shrinkage

Amalgam:


Advantages:





Disadvantages:



- High compressive strength



- Color show -through



- Ease of placement




- Must wait to prep

8. Treating pits and fissures in conjunction with restoring amalgam and composite.

In order to restore carious occlusal pits not involving the oblique ridge of tooth #3, which of the following restorations would you consider:

a. Glass ionomer

b. Amalgam – GV Black design

c. Composite with a sealant

d. None of the above

The correct answer is c. Composite with a sealant

Changes in restorative techniques and the development of newer restorative materials have allowed for the use of more conservative cavity preparations.  A 10-year study evaluated bonded and sealed composite restorations placed directly over frank cavitated lesions extending into dentin vs. sealed conservative amalgam restorations and conventional unsealed amalgam restorations.  The results indicated that both types of sealed restorations exhibited superior clinical performance and longevity compared with unsealed restorations.  Also, the bonded and sealed composite restorations placed over the frank cavitated lesions arrested the clinical progress of the lesions for 10 years.   The sealed restorations were superior to the unsealed restorations in conserving sound tooth structure, protecting margins, preventing recurrent caries and prolonging the clinical survival of the restorations.

The preventive resin, which is composite resin and a pit and fissure sealant, is an acceptable alternative to restoration of an entire occlusal surface when only isolated pits and fissures with caries are present.

Glass ionomer is lacking compressive strength and is not indicated for occlusal restorations.

Taken from: 

Fairhurst et al: Ultraconservative and cariostatic sealed restorations: Results at year 10.  JADA, 1998:55-66

Casamassimo et al: Pediatric Dentistry: Infancy through adolescence. 2nd ed.1994, Saunders.

9.  Which of the following statements are True?

1.  Class 2 preparations for both amalgam and composite resins have rounded internal  

     angles.

2.  0.5-1.0 mm bevels are placed on the facial and lingual cavosurface margins of the 

     proximal box preparations in class 2 composite resins.

3.  2mm of occlusal – gingival thickness of amalgam is required for adequate strength.

4.  Occlusal bevels should be utilized for posterior composite preparations.

A.  1, 2, 4

B.  2, 3, 4

C.  1, 2, 3

D.  1, 3, 4

E.  All of the above

Answer:  C,   1, 2, 3

Ref:  Fundamentals of Operative Dentistry, by Schwarz.  Pgs:  207 – 217, 258 – 266

Placement of occlusal bevels has demonstrated no benefit to clinical longevity of class 2 posterior compos​ite restorations.  Therefore, occlusal bevels should not be utilized for posterior com​posite preparations.

Facial and Lingual Margins of the Proximal Box

Conservative bevels (0.5 to 1.0 mm) are placed on the facial and lingual cavosurface margins of the proximal box preparation.  Bevels in enamel provide more area for acid etching and bonding.  In addition, the bevel is designed to expose enamel rods transversely to achieve a more effective etching pattern.  Research has shown that etching of transversely exposed enamel results in a bond that is significantly greater than that attained with longitudinal etching.  This also aids in placing the margins in a more accessible location for finishing and polishing.

Gingival Margin

The decision to place a gingival margin bevel requires clinical judgment.  As the preparation nears the cemen​toenamel junction, the enamel layer is thinner than other regions of the crown, and beveling the preparation increases the potential of removing the little enamel that remains.  Because of the presence of prismless enamel in this region, acid etching is often less effective.  The gingival margin should be beveled only if the margin is well above the cementoenamel junction and an ade​quate band of enamel remains.  

G. V. Black-Design

- Isthmus Width 1/3 intercuspal distance

- Parallel walls 
- 90º cavosurface margins

- Depth well into dentin

- Subgingival cervical margin
- Break proximal contacts allowing passage of an enamel hatchet

- Width allows straight continuity between isthmus and proximal box

Conservative Amalgams

- Isthmus Width < 1/4 IC distance

- Converging walls (cervical to occl)
- 900 cavosurface margins

- Depth 1/2mm inside DEJ

- Cervical margin extended to break contact and remove caries.
- Break proximal contacts allowing passage of the explorer tip.

- Reverse or “S” curve joins narrow / isthmus and proximal box

Summary of Rules for Amalgam Preps

a) Removal all of the caries

b) 2 mm occlusal-gingival thickness of amalgam for strength

c) No unsupported enamel (90º cavosurface margins)

d) Break proximal contacts

e) Adequate retention and resistance form

f) Box and isthmus should each be self-retentive

Preps - Conserve Tooth Structure

• Minimal width and depth: 330, 245

• Only carious areas: slots, tunnels

• “S” curve

• Rounded internal angles

• Cavosurface at 90º

• Remove unsupported enamel

• Remove all caries past DEJ

• Use caries indicator if desired

• Retention - mechanical or bonded (controversial)

• Liner, base or adhesive - proper selection

• Adequate bulk of amalgam

• Wedge - good contacts, proper contour, no overhangs

• Minimize microleakage

• Functional anatomy

• Use proper amalgam - type, speed of set, etc.

10. Enamel microabrasion is effective for improving the appearance of teeth in all of the following examples except

f. Mild fluorosis

g. Hypcalcification

h. Superficial Intrinsic stains

i. Enamel surface irregularities

j. Tetracycline staining




The correct answer is e.

Enamel microabrasion is a conservative technique for removing, enamel opacities and pigmentation.  The technique utilizes hydrochloric acid and a pumice mix to simultaneously demineralize and abrade the enamel surface.  The technique works well for superficial intrinsic stains, enamel surface irregularities, mild fluorosis, and hypocalcification.  The technique is not effective in treating stains originating in dentin such as stains from ingestion of tetracycline during odontogenesis.


Taken from Kilpatrick NM, Welbury RR. (1993), Hydrochloric acid/pumice microabrasion technique for the removal of enamel pigmentation. Dent Update Apr; 20(3): 105-7 and Killian CM, Croll TP (1990) Enamel microabrasion to improve enamel surface texture J Esthet Dent. Sep-Oct; 2(5): 125-128
11. Common chemicals used as dentin primers include:

     a. HEMA (Hydroxyethylmethacrylate)

     b. NPG-GMA (N-phenylglycine + glycidyl methacrylate)

     c. UDMA (Urethanedimethacrylate)

     d. All of the above

     e. a and b only

   The correct answer is: e: a and b only
   UDMA (and Bis-GMA) is a bonding resin.  

Current available dentin bonding agents use resin systems that are based on a bifunctional molecule that acts as a primer.  This molecule has:

     HYDROPHILIC PORTION – displaces water to gain intimate contact allowing

     penetration/interpenetration of the molecule into the moist surface to react/intermingle

     with the organic and inorganic components of the dentin.  

     HYDROPHOBIC PORTION – contains methacrylate groups that allow bonding to

     the restorative resin.  

Taken from: Cochran, MA: Resin adhesives in dentistry.

12. Preparation design of Class 3 when the margin is enamel vs. cementum



When preparing a Class III cavity preparation, the beveled margin should be in ______and the “butt” finish line should be in ______.



a. dentin, enamel



b. cementum, enamel



c. enamel, cementum



d. cementum, dentin

The correct answer is c. 


Class III – lingual approach when caries allows, bevel all accessible enamel, except if cervical area has thin enamel or in cementum – use butt finish line. 

13.  Fluoride supplemental recommendations.

A 12 year old patient lives in a community where the water supply has been evaluated to be 0.45ppm.  The daily dosage of recommended supplemental fluoride is:

a. 1.00mg

b. 0.50 mg

c. 0.25mg

d. 0

The correct answer is b. 0.50mg

Dietary fluoride supplementation schedule:
	Age
	<0.3ppm
	0.3-0.6 ppm
	>0.6ppm

	Birth-6months
	0
	0
	0

	6 mos – 3 yrs
	0.25mg
	0
	0

	3 yrs – 6 yrs
	0.50 mg
	0.25 mg
	0

	6 yrs. up to at least 16 yrs
	1.00 mg
	0.50 mg
	0


Recommendations to decrease risk of fluorosis:

· Use a pediatric brush for children

· Use a pea-sized bead of toothpaste

· Keep toothpaste and other fluoridated products out of children’s reach

· Supervise brushing at least until age 6

· No fluoride containing mouthwash products until at least 6 y.o.

· Do not use fluoridated toothpaste until age 2.

Calculations of Fluoride:

1. Must determine the % fluoride ion in a product

a. APF is given in % ion  (1.23% F)

b. All others must be multiplied by their molecular weight conversion ratio (MWCR)

i. NaF = ½

ii. SnF = ¼ 

iii. MFP (NaPO3F) = 1/7.6

       Examples:


2%NaF divided by 2 = 1%F


8% SnF divided by 4 = 2%F

2. 0.1% F ion is approximately 1000 ppm

Source:  Journal of the American Academy of Pediatric Dentistry – Special issue: 2000-01, 22(7):45

14.  Which of the following are True regarding the medical model of caries?

1.  Restorations do not cure dental caries.

2.  Dental caries is an infectious disease.

3.  Failure is the patient’s fault.

4.  Treatment of dental caries is not complete until the infection is controlled.

A.  1, 2, 3

B.  2, 3, 4

C.  1, 2, 4

D.  1, 3, 4

E.  All of the above

Answer:  C
Ref:  Anderson MH, Molvar MP, & Powell LV, Treating dental caries as an infectious disease.  Operative Dentistry, 1991, 16, pgs. 21 – 28

Medical Model:

1.  Diagnosis is essential.

2.  Only those patients at risk for the clinical manifestations of infection are treated.

3.  Treatment is directed at reduction or elimination of only the odontopathogens and ceases at the therapeutic endpoint.

4.  Failure is the dentist’s fault, since it is a failure to diagnose the infection.

This is a medical, rather than a surgical model of dental care.  The dentist is concerned with the timely restoration of diseased areas and the elimination of the infection that caused the carious lesions.

Surgical Model:

1.  No diagnosis is required, since everybody has plaque and all plaque is odontopathic.

2.  The entire population must be treated, since everyone forms plaque.

3.  Treatment is directed toward plaque removal and must be continuous, since plaque forms continuously. (We implement this by en​couraging our patients to brush and floss more often.)

4.  Failure is the patient’s fault, since the occur​rence of a carious lesion is evidence that the patient did not keep the plaque off the tooth.

The result of this treatment philosophy is our surgical model of dentistry.  In this model, 

re​storative dentists are relegated to the role of artisan/technicians as Dr. G. V. Black had hoped would not happen.  Dentists repair the damage caused by the disease process to the best of their ability, but are helpless to prevent the con​tinuation of the disease process.

15. Which types of organism can be found on root surfaces?

1. Mutans Strep

2. Lactobacilli

3. Actinomyces

A. 1 and 3

B. 1 and 2

C. 1, 2, and 3

A. C

*A. naeslundii is the most common isolate from root lesions
A wide variety of bacteria can be shown to induce caries in germ free animals. However data from cultural analysis of human carious lesions suggests a more limited range of cariogenic organisms 

	ORGANISM
	TYPE OF CARIES 

	
	Pit & Fissure 
	Smooth Surface 
	Root 
	Dentin

	Mutans streptococci
	+ 
	+
	+ 
	+

	other streptococci
	-/+ 
	-/+
	-/+ 
	-

	Lactobacilli
	+/- 
	- 
	+/- 
	+

	Actinomyces
	-/+ 
	-
	+/- 
	+

	other filamentous rods
	-/+ 
	-/+ 
	+/-
	+ 


Streptococcus mutans
S. mutans belongs to the viridans group of streptococci characterized by their ability to produce alpha-hemolysis on blood agar. S. mutans was first isolated from carious lesions in 1924 by Clarke; however, it was ignored until rediscovered years later by Fitzgerald and Keyes.

The original definition of the species included a very heterogeneous group of organisms and the taxon is now subdivided into a number of separate species.

	Species
	Serotypes 
	Cariogenicity for: 

	
	
	Humans 
	Experimental Animals

	S. mutans (sensu stricto) 
	c e f 
	+ 
	+

	S. sobrinus
	d g 
	+
	+ 

	S. cricetus
	a 
	-
	+ 

	S. rattus
	b 
	- 
	+ 

	S. ferus
	c 
	- 
	- 

	S. macacae
	c 
	- 
	+ 

	S. downei
	h 
	+ 
	+ 


Virulence factors of S. mutans

1. Acid production. S. mutans can ferment a variety of dietary carbohydrates to produce mostly lactic acid. Consequently, the pH is reduced and enamel demineralization occurs.

2. Acid tolerance. S. mutans can resist the adverse effects of low pH by pumping protons out of the cell and so maintaining the cytoplasm at a physiological pH.

3. Glucan and fructan production. Polymers of glucan and fructan are produced from sucrose by the enzymes glucosyltransferase and fructosyltransferase. Insoluble polymers of glucan can help attach the cells to the tooth surface. Glucan and fructan may also be used as a food reserve. A series of glucosyltransferases are produced by S. mutans. Specific deletions of the genes encoding these enzymes has facilitated investigation of the role of each of the enzymes in caries development. 

4. Intracellular polysaccharides. Glycogen-like intracellular polysaccharides serve as a food reserve. 

5. Dextranase. In addition to mobilizing the energy stores this enzyme may also regulate the activity of glucosyltransferase enzymes by removing their glucan end products. 

6. Dextran binding protein. This cell surface protein mediates binding to extracellular glucan. 

7. Antigen B. aka P1, I/II PAc and spaA. Mutants lacking this protein have reduced cariogenicity and are also deficient in their ability to bind to salivary molecules and to other bacteria.

8. Lactate dehydrogenase (LDH). This enzyme is required for the production of lactic acid. Mutants lacking this enzyme make candidates for replacement therapy.

Actinomyces and other gram-positive filamentous rods

These organisms are common in plaque and have been isolated in high numbers from root carious lesions. A. naeslundii is the most common isolate from root lesions. However A. naeslundii is also the predominant organism on healthy root surfaces so its involvement in root caries is difficult to assess. A. naeslundii can produce organic acids and can produce and store extracellular and intracellular polysaccharides.

Lactobacilli

Lactobacilli can produce large amounts of organic acids and are very tolerant to the adverse affects of low pH. They are frequently found in carious lesions but rarely during the early stages. Thus, although they probably are not responsible for the initiation of caries, they are favored in developing lesions due to the low pH, and they can contribute to the progression of the lesion. 

http://faculty.washington.edu/lamon/lecmicrocar.htm

16. Clinical characteristics of active, progressing root surface caries include:
     a. Dark discoloration

     b. Little or no discoloration

     c. Softness

     d. a and c

     e. b and c

   The correct answer is: e: b and c

   Discoloration of exposed root surfaces is common and usually is associated with remineralization.  Generally, the darker the discoloration, the greater the remineralization.  Active, progressing root caries shows little discoloration and is primarily detected by the presence of softness and cavitation.  Inactive (arrested) lesions, although dark, are firm to the touch of an explorer, may be rough, but are cleanable, and are usually seen in patients (usually older) whose oral hygiene and diet in recent years are good.  Generally these lesions should not be restored except when elected by the patient.

Taken from: Sturdevant CM, Roberson TM, Heymann HO, Sturdevant JR. The Art and Science of Operative Dentistry. 3rd ed.1995. CV Mosby, St. Louis, MO. p. 105, 202-203.

17.  In the treatment of dentin several treatment modalities have shown promise.  Of the Over-the-counter dentifrices, which has been shown to be the most effective treatment?

k. Sodium monofluorophosphate 

l. 2% dibasic sodium citrate

m. Strontium chloride

n. 5% potassium nitrate

o. All have shown equal efficacy.

The correct answer is d.

Dentifrices have long been used to treat dentin hypersensitivity.  They are cost-effective, simple to use, non-invasive, and can be applied at home.  Dentifrices with 5% KNO3 were shown superior to strontium chloride, which was superior to sodium citrate in a double-blind comparison of over-the-counter toothpastes for treating dentin hypersensitivity.  It is believed to increase the extracellular 

K+ ion concentration.  This causes an initial action potential, but the nerve fibers cannot repolarize due to the high extracellular K concentration.  The exact mechanism of action of Sr chloride is unclear.  Sr ions penetrate dentin and replace calcium.  An in vitro study showed that Sr chloride occluded dentinal tubules and reduced fluid flow by 6% and reduced sensory nerve activity to a lesser degree than K ions.  Dentifrices with 2% dibasic Na citrate were shown in a 6-week trial to be less effective than a 0.76 % Na monofluorophosphate control.  The authors of this review article concluded that “KNO3 is the most effective treatment.”  Sodium fluoride has been used to treat dentin hypersensitivity by leading to the formation of CaF2 that occludes dentinal tubules.  Stannous fluoride has also been used effectively.  Iontophoresis enhances sodium fluoride’s effectiveness.   This technique produces a charged electrical current to drive more fluoride ions into dentin.  Another mode of treatment is the application of oxalates.  Three types are available:  6% ferric oxalate, 30% dipotassium oxalate, and 3% monohydrogen monopotassium oxalate.  The oxalate ions react with Ca to form insoluble Ca oxalate crystals that occlude dentin tubules.  The most effective has been 30% dipotassium oxalate.  Dentin bonding agents such as Scotchbond and 4-META systems have shown short-term clinical success.  Lasers such as the neodymium:yttrium-aluminum-garnet (Nd:YAG), and Infrared diode as well as He:Ne, and argon lasers have also been used to treat dentin hypersensitivity successfully, but the evidence is both scientific and anecdotal.  Finally a restoration may be placed if loss of tooth structure is significant or the tooth does not respond to desensitizing treatments.




Taken from Wichgers TG, Emert RL (1996) Dentin hypersensitivity, Operative 

            Dentistry 44 May-June: 225-230

18. Indirect Posterior Composites: Advantages:

Of the following, which is not an advantage of Indirect Posterior Composites?




1. Lab Characterization




2. Esthetic




3. Decreases Opposing tooth wear




4. Decreased degree of conversion




5. Reparable with composite

The correct answer is 4.


- Lab Characterization


- Reparable with composite


- Esthetic


- Decreases Opposing tooth wear


- Increases Physical properties compared to hybrid composites

19.  Advantages/disadvantages of posterior composites compared to amalgam.

The advantages of a posterior composite restoration vs. an amalgam restoration includes all of the following except:

a. Esthetics

b. Conservation of tooth structure

c. Polymerization shrinkage

d. Low thermal conductivity

The correct answer is c. Polymerization shrinkage.

Advantages:

1. Esthetics  - 98% of composite restorations still provided an excellent color match at 2 years.

2. Conservation of tooth structure – shallower since retention is through bonding to tooth rather than mechanical undercuts; narrower – which allows less occlusal contact on restoration and reduces wear; rounded line angles; no extension for prevention.

3. Adhesion to tooth structure – bonding offers the potential to seal the margins and reinforce remaining tooth structure against fracture.

4. Low thermal conductivity – insulating effect that helps to reduce postoperative temperature sensitivity.

5. Elimination of galvanic currents - resin composite does not contain metal and so will not initiate or conduct galvanic currents.

Disadvantages:

1. Polymerization shrinkage – during polymerization, composite may pull away from the least retentive cavity margins (usually the gingival margins), resulting in gap formation.

2. Secondary caries – marginal degradation (due to the difference of CTE of composite and tooth) has been demonstrated to increase with time, the risk of secondary caries increases with time.

3. Postoperative sensitivity – possibly due to polymerization shrinkage – leading to gap formation – allowing bacterial penetration and fluid flow under the restoration.  

4. Decreased wear resistance – composites undergo wear by 2 different mechanisms - abrasion (generalized wear across entire occlusal surface) and attrition (loss of material that occurs as a result of direct contact with opposing tooth surfaces in the occlusal contact areas of the restoration).  The best wear characteristics for posterior use are generally exhibited by heavily filled composite (>60% by volume) with a mean filler particle size between 1-3m.  Current composites have acceptable wear characteristics oat 3 years.

5. Water sorption – hydrolytic breakdown of margins.

6. Technique sensitivity – there is little room for error.

7. Questionable durability - amalgam shows significantly better clinical longevity as a posterior restorative material then resin composite.

Ref:  Schwartz, Summit and Robbins: Fundamentals of operative dentistry – A contemporary approach.  Quintessence1996.

20.  What are the effects of increasing filler loading on the physical properties of resin composite restorative materials?

1.  Decreased coefficient of thermal expansion

2.  Increased modulus of elasticity

3.  Increased polymerization shrinkage

4.  Decreased water sorption

5.  Increased wear resistance

A.  1, 2, 3

B.  1, 3, 4

C.  1, 2, 3, 5

D.  1, 2, 4, 5

E.  All of the above

Answer:  D, 1, 2, 4, 5

 Ref:  Fundamentals of Operative Dentistry by Schwartz (Quintessence).  

Wakefield CW & Kofford KR.  Advances in restorative materials.  Dental Clinics of North America.  Vol 45 (1) Jan 2001

Operative lecture handout by CDR Blaine Cook, 2001

Microfill Composites – Conventional composites had relatively large, irregular filler particles (average particle size of 8 – 12 microns with particles as large as 30 microns or larger.)  Polishability was poor because the resin matrix wore away during finishing exposing the large filler particles.  Microfilled resins were developed to overcome the polishability problem.  However, other physical properties were compromised in the process.  

Compared to the large particle composites, the submicron filler particles of the microfills have more surface area to be wetted by the resin matrix causing the composite to be too viscous when loaded to the same volume % as conventional composite.  To attain a usable material, filler loading was reduced.  The result was a material with high polishability at the expense of decreased strength and increased polymerization shrinkage and thermal expansion.

Hybrid Composites - The hybrids emerged as manufacturers attempted to blend the properties of macro and micro fillers to make a material with the strength of macrofills and the polishability of the microfills.  The physical properties of composite materials continue to improve as manufactures learn to make smaller particles of uniform size and how to increase the loading volume while maintaining favorable handling characteristics.  Presently the most common class of  “all purpose” resins are the small particle blend composites.

Hybrids are a combination microfill and larger filler particles.  The main disadvantage of this group, as determined by larger particle size, is the difficulty in long-term maintenance of a high polish.  

The advantages of hybrids are strength; high percent fill (75% to 80% by weight); and a wide array of shades of varying opacity, translucency, dentin replacement, and incisal edge restor​atives that rival microfills.  The higher the filler amount, the lower the CTE is, which leads to minimal marginal stress and microleakage when compared with microfills.

Basic Principles of Resin Composites

1.  Almost all important properties of resin composites are improved by using higher filler levels.

2.  The properties of the materials appear to be proportional to the volume % of the filler in the resin matrix.  Weight % is often reported because it is easy to measure.  However, it can be misleading because dense fillers may have a higher weight % than lighter fillers and still have the same volume %.

3.  Surface roughness (polishability) is a factor of filler size rather than volume.  The size of the largest particles is more important than the average particle size.  The smaller the particle size, the smoother the surface.

4.  There is no one perfect “all-around” composite resin material.  For the time being, we are forced to make compromises (example: We give up strength to get polishability.)  In a clinical situation, the doctor must decide what properties are most important to the success of that restoration, and then select a material that maximizes those properties.

5.  Today, “long-term studies” can mean 6 months.  Don’t be in too big of a hurry to buy the latest and the greatest.  Let someone else do the testing at their expense on their own patients.

6.  Currently, the small particle blend composites with ultrafine particle size are probably the best all-around resin composite with the dense-filled being material of choice for posterior stress-bearing applications.

21. What is Duraphat®?
     a. It is a high-concentration, prescription-only, fluoride dentifrice.  The patient is

         instructed to brush twice a day with nothing to eat or drink for at least 30 minutes

         afterwards.

     b. It is a take-home fluoride gel.  It is placed in a custom made fluoride tray and the

         patient is instructed wear the tray for 5 minutes per day with nothing to eat or drink

         for at least 30 minutes afterwards.

     c. It is a saliva-stimulator, effective in the treatment of drug or radiation-induced

         xerostomia. 

     d. It is a fluoride varnish that is applied topically, in-office.  It is used in the treatment 

         of high caries risk patients and in the remineralization of incipient carious lesions.

     e. It is an antibacterial mouthrinse primarily used during healing following periodontal

         surgery.

   The correct answer is: d.

   Duraphat (Colgate) and Duraflor (Pharma Science) are fluoride varnishes that are applied topically in-office.  A typical application for both the high caries risk patient and the remineralization of incipient carious lesion would be 4 applications over 2-4 weeks.  It is usually applied with a small brush or cotton pellet to all tooth surfaces.

   Prevident 5000 is an example of a high-concentration, prescription-only fluoride dentifrice.

   Prevident and Gel-Kam are examples of fluoride gels.

   Salagen 5mg (Pilocarpine) is a saliva-stimulator.

   Peridex and Periogard are both chlorhexidine gluconate 0.12% antibacterial mouthrinses.
22. Studies combining chlorhexidine with fluoride compared to either element alone have demonstrated

f. More effective reduction in white-spot lesions in enamel

g. Remineralization of incipient lesions

h. A significant decrease in enamel mineral loss after orthodontic banding

i. All of the above




The correct answer is d.

Currently, the most successful antibacterial therapy against cariogenic bacteria is by chlorhexidine gluconate rinse or gel.  Studies have shown that a daily dose of chlorhexidine rinse for two weeks can markedly reduce the cariogenic bacteria in the mouth and that, as a result, recolonization takes place in three to six months rather than immediately.  Chlorhexidine treatments every three months are indicated for high caries risk patients.  Fluoride has been shown to enhance remineralization, inhibit demineralization and inhibit bacterial metabolism.  The combination of chlorhexidine with fluoride has been shown to be more effective in reducing white-spot lesions, remineralization, and decreasing demineralization compared to chlorhexidine alone.

Taken from Featherstone JDB (2000) The science and practice of caries prevention JADA 131(7):887-899 ,Katz S (1982) the use of fluoride and chlorhexidine for the prevention of radiation caries JADA 104(2): 164-170, Ullsfos, Ögaard B, Arends J et al (1994) Effect of a combined chlorhexidine and NaF mouthrinse: an invivo human carries model study, Scand J Dent res 102:109-112, and Øgaard et al (2001) Effects of combined application of antimicrobial and fluoride varnishes in orthodontic patients, Am J Orthod Dentofacial Orthop 120:28-35

23. How 10% carbamide peroxide affects teeth.

The metabolic products of Carbamide peroxide include _____________.

1. water

2. oxygen

3. nitrogen

4. urea

5. carbon

a. 1, 2 and 3

b. 2 and 4

c. 1, 3 and 5

d. 1, 2 and 4

e. 3 and 4

The correct answer is d. 

The most common side effect encountered during vital bleaching with 10% carbamide peroxide is mild sensitivity. It is now attributed to the freely diffusible nature of the material, rather than the pH of the solution. The over the counter 10% carbamide peroxide materials contain trace amounts of both phosphoric and citric acids. These mild acids are reportedly present in minute amounts to help stabilize and preserve the materials. Studies conducted at the University of North Carolina have shown no indication of either etching or significant change in surface morphology of enamel when evaluated under a scanning electron microscope at magnifications of X 100, X 200, X 1000 and X 4000 after a six week treatment with various bleaching agents. 

Mechanism of Action:


It has long been determined that peroxide solutions flow freely through enamel and dentin. This free movement is due to the relatively low molecular weight of the peroxide molecule (30g/mol). The mechanism of action of the bleaching agent, hydrogen peroxide, is hypothesized to be oxidation of pigments in the tooth. This process is different from the action of preparations or materials such as hydrochloric acid, which decalcifies the superficial 15% of the enamel surface and is used to remove stains physically. 


Carbamide peroxide ultimately breaks down into water, oxygen and urea. It has been shown that the urea also moves freely through both enamel and dentin. Urea also has a low molecular weight (64 g/mol), and has been studied as a mouthrinse because its effects on bacteria, plaque and pH. 

(Taken from Haywood and Heymenn, Nightguard vital bleaching: how safe it? Quint Int 1991;22:515-523.)

24. Prep design: Direct vs. indirect composites.

A preparation for an indirect composite restoration will include the following:

a. Divergent walls

b. Gingival bevel

c. Occlusal bevel

d. Facial and lingual bevels

e. a, b 

The correct answer is a. divergent walls

Indirect composite preparations:

· Divergent, relatively nonretentive preparation – to ensure ease of placement during fitting.

· Resistance form may be incorporated with rounding proximal boxes, not grooves.

· Smooth walls and floors.

· No bevels at the occlusal or gingival margins – susceptible to chipping at try-in or cementation. A 90-degree butt joint to minimize chipping.

· A long chamfer may be placed in areas of high esthetics to ensure blend of restoration and tooth. A minimum of 2-mm thickness of resin is recommended in all other areas for strength.

Direct composite restoration:

· Bevels – in enamel, provide more area for acid etching and bonding.

· Facial and lingual margin of proximal box – short bevel

· Gingival margin – bevel only if margin is well above the CEJ.

· Occlusal margin – do not bevel

· Conservative preparation – divergent walls unnecessary.

Ref:  Schwartz, Summit and Robbins: Fundamentals of operative dentistry – A contemporary approach.  Quintessence1996.

ORAL MEDICINE/ORAL PATHOLOGY

1.   An autosomal recessive disorder, which results in juvenile periodontitis with palmer-planter hyperkeratosis are hallmarks of this syndrome?

a.   Peutz-Jeghers Syndrome

b.   Ehlers Danlos Syndrome

c.   Cherubism

d.   Cowden’s Syndrome

e.   Papillon-Lefevre Syndrome

Answer:  e

Ref:  Oral and Maxillofacial Pathology, 1995 Neville, Damm, Allen and Bouquot

Papillon-Lefevre Syndrome:

  (Juvenile Periodontitis with Palmar-Plantar Hyperkeratosis)

  Autosomal recessive disorder

  Rare – 1 per 1 million births

  Clinical Features:


Juvenile Periodontitis


   Advanced alveolar bone loss involving both the primary and permanent dentition


   Gingivitis and formation of deep pockets occurs


   Premature loss of teeth occurs


By age 4 all primary teeth lost, all permanent teeth by 14 years old

  Skin Lesions:


Hyperkeratosis of palms and soles


    *Can be suspected at birth due to increased redness


Skin involvement remains throughout life


Some cases show features of ectodermal dysplasia

  Treatment and prognosis:


Normal life span and intellect


Extraction of teeth and dental prosthesis


No specific treatment for hyperkeratosis

Peutz-Jeghers Syndrome:

  (Hereditary Intestinal Polyposis Syndrome)

  Skin and Oral Mucosa


Small, brown, melanotic macules (1-3 mm)


   *Buccal and labial mucosa


   *Gingiva


   *Hard palate


On the face macules are found


   *Around the eyes, nose, lips


Sometimes the hands and feet are involved

  Intestinal Polyps


Primarily involve the small intestine 


Polyps can cause bowel obstruction


Polyps are hamartomas with low malignant potential (1-2%)

Ehlers Danlos Syndromes:

  Pathogenesis


A group of connective tissue disorders (at least ten types have been described)


Most common variants inherited as autosomal dominant trait (I, II, III, IV, VII, VIII)


Problems attributed to the production of abnormal collagen

  Clinical features


Hyperelasticity of the skin and hypermobility of the joints


Excessive ecchymosis following even the slightest injury (Type IV)

Unusual wound healing with scarring – termed papyraceous scarring resembles  

  crumpled paper

  Oral Features


Hyperextensibility of the tongue


   *Gorlin’s sign – ability to extend tip of tongue to tip of nose


Frequent subluxation of TMJ


Increased periodontal disease (Type IV & VIII), which manifests at an early age


Teeth malformations have been reported, but not consistently correlated

  Therapeutic management


Awareness of compromised wound healing


Inability to retain sutures

  Prognosis


Some of the types (ecchymotic – IV) can be life threatening with rupture of the aorta


Placental tears and hemorrhage during gestation


Retinal detachment

Cherubism:

  Etiology:


Autosomal dominant


100% penetrance in males


50-70% penetrance in females

  Clinical Features


Manifestations usually appear by 2-4 years of age


Progressive, nontender, bony hard swelling of jaws


Always involves the mandible – maxilla involved 60 – 70% of cases


Posterior before anterior


Lower sclera revealed – “heavenly gaze”


Bony swelling produces a round, “cherubic” face


Regional lymphadenopathy is sometimes present

  Radiographic features


Bilateral radiolucent lesions


   *Expansion with thinning of the cortical plates


   *Sometimes perforation of the cortical plates


   *Blunting of coronoids


Multiple unerupted teeth are displaced by the lesions 


Premature exfoliation of primary teeth and subsequent lack of eruption of 

permanent teeth

  Microscopic features


Nearly identical to those of central giant cell granuloma


Eosinophilic cuffing of vessels can be distinguishing characteristic if present

unfortunately only seen 50 – 70% of cases

  Therapeutic Management


Can only remodel surgically


Lesions grow rapidly in childhood but stabilize by puberty


After puberty, surgery can be performed to improve the esthetics

  Prognosis


By age 30, the radiographic appearance may be normal

Cowden’s Syndrome

  (Multiple hamartoma and neoplasia syndrome)

  Pathogenesis


Autosomal dominant


High degree of penetrance 


Presents early in life

  Clinical features


Multiple trichilemmoma of skin


Palmar and plantar keratosis


Adenomas of thyroid gland seen in 60%


Gastrointestinal polyps

Fibroadenoma and fibrocystic disease of the breast seen in 75% of affected females

  Oral features


Multiple nodular-papular lesions of oral cavity resulting in cobblestone morphology


Major feature seen in over 80% of the patients

Gingiva, tongue and buccal mucosa are most common sites


Histologically the lesions represent fibroepithelial hyperplasia

  Prognosis


Breast carcinoma is most common malignancy


   *Seen in about 30% of the affected females


   *Presents at same age as non-syndrome carcinomas


Gastrointestinal polyps have low malignant potential

2.  Noncutaneous features Of Gardner Syndrome may include which of the following:

a. Desmoid tumors occur as swelling in the anterior abdominal wall and often are preceded by surgical trauma. 

b. Osteomas are required to make the diagnosis of Gardner syndrome. 

c. The mandible is the most common location; however, osteomas may occur in the skull and long bones. 

d. Dental abnormalities (eg, unerupted teeth, supernumerary teeth) may occur.

e. All the above

A: e

Gardner Syndrome

Authored by Karen Allen, MD, Staff Physician, Department of Dermatology, University of California at Irvine 

Background: Gardner syndrome, a variant of familial adenomatous polyposis (FAP), is an autosomal dominant disease characterized by GI polyps, multiple osteomas, and skin and soft tissue tumors. Cutaneous findings include epidermoid cysts, desmoid tumors, and other benign tumors. Polyps have a 100% risk of undergoing malignant transformation; consequently, early identification of the disease is critical. 

Pathophysiology: Gardner syndrome is linked genetically to chromosome band 5q21, the adenomatous polyposis coli locus. FAP and Gardner syndrome are believed to be variants of the same condition. The wider spectrum of abnormalities found in Gardner syndrome may represent variable penetrance of a common genetic mutation. 

Frequency: 
· In the US: One person per million is diagnosed with Gardner syndrome. Incidence of FAP is 1 case per 8000 people. The most common cutaneous finding in patients with Gardner syndrome is epidermoid cysts (50-65%). 

Mortality/Morbidity: Unless surgical transection is performed, GI polyps may progress to malignancy in almost 100% of patients (rates vary in studies from 58-100%). 

Age: Although colonic polyps begin to form in puberty, the average age at diagnosis is 22 years. Osteoma formation precedes polyposis. Usually, progression to malignancy is observed in patients aged 30-50 years. The average age by which malignancy is diagnosed is 39.2 years. 
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	CLINICAL 


History: Many skin findings are evident on full body examination; however, patient history of the age of onset and whether lesions are present in family members is important. 

· Several factors differentiate cutaneous cysts associated with Gardner syndrome from ordinary cysts.

· Epidermoid cysts of Gardner syndrome occur at an earlier age (around puberty) than ordinary cysts and in less common locations, such as the face, scalp, and extremities.

· Gardner syndrome cysts tend to be multiple and are present in the multiple form in 50-65% of patients.

· Similar to ordinary epidermal inclusion cysts, cysts in Gardner syndrome usually are asymptomatic; however, they may be pruritic and/or inflamed, and they may rupture.

· Other skin signs include the following:

· Fibromas

· Lipomas

· Leiomyomas

· Neurofibromas

· Pigmented skin lesions

· Noncutaneous features include the following:

· Desmoid tumors occur as swelling in the anterior abdominal wall and often are preceded by surgical trauma. Incidence of desmoid tumors in FAP is 8.9%.

· Osteomas are required to make the diagnosis of Gardner syndrome. The mandible is the most common location; however, osteomas may occur in the skull and long bones. Osteomas precede clinical and radiologic evidence of colonic polyposis; therefore, they may be sensitive markers for the disease.

· Colonic adenomatous polyps have a 100% risk of transformation to colonic adenocarcinoma.

· Multifocal pigmented lesions of the fundus are seen in 80% of patients and may present shortly after birth. These lesions can be the first marker of disease.

· Dental abnormalities (eg, unerupted teeth, supernumerary teeth) may occur.

· Other associated neoplasms include the following:

· Periampullary carcinoma (ampulla of Vater; reported in 12% of patients with FAP, usually after colectomy) 

· CNS tumors, eg, medulloblastoma, glioblastoma, craniopharyngioma (found in FAP subgroup in Turcot syndrome)

· Thyroid carcinoma (especially in female patients) 

· Osteosarcoma 

· Chondrosarcoma 

· Hepatoblastoma 

· Liposarcoma

Physical: Full body skin examination for skin tumors and epidermal inclusion cysts is necessary. 

Causes: The cause of Gardner syndrome is genetic, with autosomal dominant inheritance. 

	[image: image11.jpg]



	DIFFERENTIALS 


Eruptive Vellus Hair Cysts 
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	WORKUP 


Lab Studies: 
· Perform ophthalmologic examination at an early age to detect pigmented lesions of the fundus.

· Fecal occult blood, sigmoidoscopy/colonoscopy, and upper GI endoscopy are required at least every 1-2 years until the patient reaches age 50 years.

· Thyroid screening by physical examination and ultrasound is recommended.

· Chromosome studies from peripheral blood lymphocytes and allele-specific expression assay can be performed.

· Screen all first-degree relatives of patients with Gardner syndrome or FAP.

Imaging Studies: 
· Imaging studies are essential for screening patients and affected family members.

· Panoramic radiography of the mandible can demonstrate subtle opacities at an early age.

· Long bone radiographs may demonstrate osteomas or hyperostosis.

· Ultrasound is performed to screen for thyroid tumors.

Histologic Findings: Pathologic findings of the epidermoid cysts of Gardner syndrome are similar to findings in non–Gardner syndrome cysts; however, many have pilomatricomalike changes. In 1 study, 63% of cysts examined from 7 patients with Gardner syndrome demonstrated 1 or more matricoma features, such as columns of shadow cells, calcification, and basophilic matrixlike cells in the cyst lining. 
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	TREATMENT 


Medical Care: Treatment for the cutaneous manifestations of Gardner syndrome depends on the symptomatic or cosmetic nature and location of the cysts. Treatment is similar to that used for ordinary cysts and involves excision or use of intralesional steroids if inflamed. 

Surgical Care: 
· Colectomy is recommended if 30 or more polyps are detected on colonoscopy or if biopsy reveals dysplasia or malignant degeneration.

· Preserving the rectum results in a 25-59% chance of rectal carcinoma in these patients; therefore, rectal mucosal resection is recommended.

· Generally, cutaneous findings do not require treatment.

· Osteomas may require excision if they are severely deforming or they interfere with function.

eMedicine Journal, July 26 2001, Volume 2, Number 7
© Copyright 2001, eMedicine.com, Inc. 

3.  What virus is associated with hairy leukoplakia seen in HIV (+) individuals?

     a. Herpes simplex

     b. Herpes zoster

     c. Cytomegalovirus

     d. Epstein-Barr

     e. Human Papilloma Virus

   The correct answer is d: Epstein-Barr

   Hairy leukoplakia is a virus-associated epithelial hyperplasia presenting as a corrugated white lesion on the mucosal surface of the mouth, usually involving the lateral borders of the tongue.  Studies have demonstrated that Epstein-Barr virus (EBV) replicates within the epithelial cells from hairy leukoplakia.

   All of the viruses listed above may be seen in the HIV (+) individual.  In addition to viruses, other oral manifestations of HIV include:

   Fungal infections: Candidiasis, Histoplasmosis, Cryptococcosis, Geotrichosis

   Bacterial infections: Linear gingival erythema, Necrotizing ulcerative periodontitis, Necrotizing stomatitis, Mycobacterium avium intracellulare, Actinomycosis 

   Neoplasms: Kaposi’s sarcoma, Non-Hodgkin’s lymphoma

   Others: Facial palsy, Trigeminal neuropathy, Recurrent aphthous ulceration, Immune thrombocytopenic purpura, Salivary gland enlargement, Xerostomia, Melanotic pigmentation

Taken from: Little JW, Falace DA, Miller CS, Rhodus NL (1997). Dental management of the medically compromised patient. Mosby. p.343-53.
4.  During your hospital rotation, a 70 year-old male on chemotherapy for leukemia presents with multiple white gelatinous plaques on most surfaces of the entire oral cavity.  The plaques wipe off and leave a tender ulcerated surface.  You correctly diagnose these lesions as pseudomembranous candidiasis. Assuming this is a severe case, what would be the most likely position of the hyphae and your first line of treatment?

a. Hyphae in surface layer of epithelium/Ketoconazole tablets 200mg

b. Hyphae in deep layer of epithelium/Fluconazole tablets 100mg

c. Hyphae in surface layer of epithelium/Nystatin oral suspension 100K Units/ml

d. Hyphae in deep layer of epithelium/Nystatin oral suspension 100K Units/ml

e. Hyphae in surface layer of epithelium/Nystatin oral suspension 100K Units/ml




The correct answer is d.




Candida albicans, a fungi, is the etiologic agent of a group of mucosal and cutaneous conditions classified as Acute, Chronic and Mucocutaneous.  It is the most common oral mycotic infection.  Examples of Acute Candidiasis are Pseudomembranous and Atrophic.  Chronic candiasis infections are either Atrophic or Hypertrophic/hyperplasic.  The Mucocutaneous forms are Localized (oral, face, scalp, nails), Familial, or Syndrome-associated.  The most common form is the acute pseudomembranous form known as thrush.  This infection is common in patients being treated with radiation or chemotherapy for leukemia and solid tumors.  It is also seen in infants as well as patients with HIV or AIDS.  In biopsy samples of superficial infections, fungi are limited to the surface layers of the epithelium; in more severe examples hyphae will extend deeper into the epithelium.  Clinical laboratory tests for this organism involve removal of a portion of the candidal plaque, which is then smeared on a microscope slide and macerated with 20% potassium hydroxide.  The slide is then examined for hyphae.  A differential diagnosis would be chemical burn, traumatic ulcerations, mucous patch of syphilis, and white keratotic lesions.  Atrophic forms must be differentiated from drug reactions, thermal burns, erosive lichen planus, Disseminated lupus erythematosus and erythema multiforme.  First line treatment would consist of Nystatin oral suspension 100,000 units/ml, 2-5ml rinses for 2 minutes and swallow qid.  Also Clotrimazole troches 10mg let 1 troche dissolve in mouth 5 times a day.  Systemic agents are used when topical therapy is not effective or practical.  Example agents would be ketoconazole tablets 200 mg. 1 tablet/day, or Fluconazole tablets 100mg, 2 tablets stat, then 1 tablet daily. 

(Taken from Regezi, Sciubba Oral Pathology Clinical-Pathologic Correlations 2nd Ed., Saunders, Little, Falace, Miller, Rhodus, Dental Management of the Medically Compromised Patient 5th Ed. Mosby, Shafer, Hine, Levy, A Textbook of Oral Pathology 4th Ed. Saunders)

5. During a routine operative appointment your patient, who has a history of angina pectoris, starts to experience chest pain. Being the astute clinician you are, you halt the dental procedure and administer a sublingual nitroglycerin tablet and O2.  If the symptoms do not subside how long should you wait before administering a second nitroglycerin tablet?


a. 2 minutes


b. 5 minutes


c. 10 minutes


d. if symptoms don’ t subside after the first tablet call 911

The correct answer is b. 5 minutes

Nitroglycerin is a nitrate and has been used for many years in the treatment of and prophylaxis against anginal pain. It comes in a variety of forms and can be placed under the tongue; long-acting nitrates are taken orally as a long-acting agent, ointment may be applied to the skin, or long-acting transdermal nitrate patches can be used. Nitrates are used to reduce the symptoms of angina and do not slow or reverse the progression of coronary artery disease. They can be used to relieve an attack of angina pectoris or they can be used prophylactically before activities that predictably precipitate episodes of angina pectoris. The beneficial effects of nitrates are though to be mediated by preload and afterload reduction, by decreasing myocardial wall stress and oxygen demand and possibly by increased blood flow via coronary collateral vessels. Nitrates also relieve coronary artery spasm, should spasm be important in the genesis of the angina. Nitroglycerin (0.4 mg sublingually taken early in the course of an anginal episode) typically relieves the chest discomfort in 1to 5 minutes. Sublingual nitroglycerin may be used prophylactically before climbing stairs or hills – situations likely to precipitate anginal attacks. Longer-acting nitrates also are useful. Isosorbide dinitrate given sublingually in doses of 5 or 10 mg exerts a protective effect for a few hours; when 10 or 20 mg of isosorbide dinitrate is given by mouth, the protective effect may extend to 4 hours or longer. Nitroglycerin preparations applied to the skin are absorbed relatively slowly and may give protection for 6 hours or longer. 

     Side effects of nitrate include headache and hypotension. A tachyphylaxis to the vasodilation that underlies these effects may occur with time. Nitroglycerin tablets lose their effectiveness after a number of months if not stored in tightly stoppered, colored glass vials.

     If a patient with ischemic heart disease experiences chest pain, the dental procedure is halted and a sublingual nitroglycerin tablet and O2 are administered. If the pain subsides, work may be resumed or the patient may be reappointed. If pain does not subside within 5 minutes, another nitroglycerin is administered. After 5 minutes, if pain persists, a third tablet can be given. If after three tablets within a 15-minute period the pain persists, the emergency cardiac care system should be activated by calling 911 and ensuring that the patient is immediately transported to an emergency care facility.   
(Taken from Rose, L. F., Internal Medicine for Dentistry, 1990, Mosby)

(Taken from Little and Falace, Dental Management of the Medically Compromised Patient, 1997, Mosby)

6. A 59 y.o. male presents to the clinic with right facial swelling.  The assistant has taken his vitals prior to your examination.  Which of the following readings will you be of greatest significance to you?

1. Temperature 102oF

2. Pulse 110 bpm

3. Respiratory rate of 24 per minute

4. All of the above

 The correct answer is 4. All of the above

Temperature: Patients who have systemic involvement of their infection will have elevated temperature.  

Normal (oral): 98.6oF + 1o
Severe infections: 101oF to 102oF.

Pulse:  Rate will increase as temperature increases.  

Normal: 60bpm to 100bpm.  

Severe infection: >100bpm.

Blood pressure: varies the least with infection.   Only if there is significant pain an anxiety will there be a mild elevation in systolic blood pressure.

Normal systolic: 90 to 140mm Hg.  Normal diastolic: 60 to 90mm Hg.

Hypertension: > 140/90 mm Hg.

Respiratory rate:  Decreases with upper airway obstruction as a result of infection extending into the pharynx.  

Normal: 14 to 16

Mild to moderate infection: 18 to 20

Patients who have normal vital signs with only a mild temperature elevation usually have a mild infection that can be readily treated.  Patients who have abnormal vital signs with elevation of temperature, pulse rate, and respiratory rate are more likely to have serious infection and should be considered as having potential problems.

Taken from: Contemporary Oral and Maxillofacial Surgery by    Peterson, Ellis, Hupp and Tucker,2rd ed.

7.  A patient with a moderate systemic condition, such as asthma, that is medically stable represents an ASA ____ risk status.

a.  I

b.  II

c.  III

d.  IV

e.  V

Answer:  b – ASA II Risk

Ref:  Medical Emergencies in the Dental Office, 1993 Malamed. Pg. 21

         Peterson, Textbook of Contemporary Oral and Maxillofacial Surgery, 3rd Edition

Stress is a very common cause of acute asthmatic episodes.  The well-controlled asthmatic patient represents an ASA II risk, well controlled but stress-induced asthma is an ASA III risk, whereas patients in whom the acute asthmatic episode is uncontrolled or difficult to terminate (requiring hospitalization) represent ASA III or IV risks.

Consults from physicians on the physical capabilities of patients about to undergo dental

treatment, often refer to the American Society of Anesthesiologists (ASA) Risk Status 

Classification.  Its major categories are listed here.



ASA RISK STATUS CLASSIFICATION

Risk Status          Definitions



Approach

I.

No overt systemic conditions                 Routine office care

II.

Moderate systemic conditions             
Routine office care


- Medically stable                                   - Appropriate minor modifications

III.

Severe systemic conditions               
 Emergency care


- Medically fragile                                   - Medical consult


- Limited activity                                     - Modified office care


- Not debilitating

IV.

Debilitating systemic conditions             Control pain and anxiety



- Constant threat to life                            - Medical consult



                                             - Care in hospital environment

V

Morbid patient                                         Maintain basic life support


- Not expected to live

VI

      A declared brain-dead patient


        
      whose organs are being removed for donor purposes.

 8.  G6PD deficiency may involve which of the following, except:

1. Resistant to malaria

2. Prolonged neonatal jaundice or hemolytic anemia

3. Anemic reaction caused by oxidative drugs, fava beans, or infections

4. Individual are treated with nasal oxygen and placed on bed rest

5. Can be treated with human haptoglobin products and/or blood transfusions

6. Prevalent in Hispanic males

A:  6

Glucose-6-Phosphate Dehydrogenase(G6PD) deficiency is the most common human enzyme deficiency. One benefit of having G6PD deficiency is that it confers a resistance to malaria. G6PD deficiency is also sometimes referred to as favism since some G6PD deficient individuals are also allergic to fava beans. Individuals with reduced G6PD activity are at risk for several pathologies which can be potentially serious (even causing death) if they are not properly treated. G6PD deficiency is an allelic abnormality which is inherited in an X-linked recessive fashion. The molecular data on G6PD is summarized in Table 1. 

When someone has G6PD deficiency, complications can arise; hemolytic anemia and prolonged neonatal jaundice are the two major pathologies associated with G6PD deficiency. Both of these conditions are directly related to the inability of specific cell types to regenerate reduced nicotinamide adenine dinucleotide phosphate (NADPH); this reaction is normally catalyzed by the G6PD enzyme. A consequence of this is that G6PD deficient individuals are resistant to the malaria causing parasite. 

In G6PD deficient individuals, anemia is usually caused by certain oxidative drugs (see Table 2), infections, or fava beans. When any one of these agents, or their metabolites, enters a G6PD deficient red blood cell, hemoglobin becomes denatured, thus destroying its function as the principal oxygen carrying molecule. In addition to being susceptible to hemolytic anemia, G6PD deficient individuals are also predisposed to prolonged neonatal jaundice. This can be a potentially serious problem as it can cause severe neurological complications and even death. Several kinds of treatments can be utilized in treating the different clinical manifestations of G6PD deficiency. One treatment relies on preventative measures. 

The G6PD enzyme catalyzes an oxidation/reduction reaction. Oxidation/reduction reactions function in transferring electrons from one molecule to another; oxidation is the loss of electrons and reduction is the gain of electrons. As illustrated in figure 3, the G6PD enzyme functions in catalyzing the oxidation of glucose-6-phosphate to 6-phosphogluconate, while concomitantly reducing nicotinamide adenine dinucleotide phosphate (NADP+ to NADPH); or, in terms of electron transfer, glucose-6-phosphate loses two electrons to become 6-phosphogluconate and NADP+ gains two electrons to become NADPH. This is the first step in the pentose phosphate pathway. This pathway, or shunt, as it is sometimes called, produces the 5- carbon sugar, ribose, which is an essential component of both DNA and RNA. There are other metabolic pathways, however, that can produce ribose if there is a deficiency in G6PD (Yoshida & Beutler, 1986). 

In addition to producing the 5-carbon sugar ribose, G6PD is also responsible for maintaining adequate levels of NADPH inside the cell. NADPH is a required cofactor in many biosynthetic reactions. NADPH is also used to keep glutathione, a tri-peptide, in its reduced form (see Figure 3 ). Reduced glutathione acts as a scavenger for dangerous oxidative metabolites in the cell; it converts harmful hydrogen peroxide to water with the help of the enzyme, glutathione peroxidase (Yoshida & Beutler, 1986). There are other metabolic pathways that can generate NADPH in all cells, except in red blood cells where other NADPH-producing enzymes are lacking (Scriver et al., 1995).This has a profound effect on the stability of red blood cells since they are especially sensitive to oxidative stresses in addition to having only one NADPH-producing enzyme to remove these harmful oxidants. This is why G6PD deficient individuals are not prescribed oxidative drugs, such as those listed in Table 2, because the red blood cells in these individuals are not able to handle this stress and consequently hemolysis ensues. 
CLINICAL ASPECTS OF G6PD DEFICIENCY 

When the red blood cell can no longer transport oxygen effectively throughout the body, a condition called hemolytic anemia arises. In addition to hemolytic anemia, G6PD deficient individuals can expect several other clinical manifestations of their condition. These include neonatal jaundice, abdominal and/or back pain, dizziness, headache, dyspnea (irregular breathing), and palpitations (Cecil, 1992). Only neonatal jaundice and hemolytic anemia will be discussed here, since these are the two major pathologies associated with G6PD deficiency (see Cecil, 1992, and Scriver et al., 1995, for a discussion of the other clinical manifestations of G6PD deficiency). 

NEONATAL JAUNDICE 
One of the problems experienced by G6PD deficient individuals presents itself immediately after birth. Neonatal jaundice is a common condition in all newborns, but when it persists, G6PD deficiency is suspected. Neonatal jaundice is a yellowish discoloration of the whites of the eyes, skin, and mucous membranes caused by deposition of bile salts in these tissues. This is a direct result of insufficient activity of the G6PD enzyme in the liver. In some cases, the neonatal jaundice is severe enough to cause death or permanent neurologic damage (Beutler, 1994). 

HEMOLYTIC ANEMIA 
Hemolytic anemia is another condition which may cause problems for G6PD deficient individuals. An anemic response can be induced in affected individuals by certain oxidative drugs, fava beans, or infections (Beutler, 1994). Death ensues if the hemolytic episode is not properly treated. In order to prevent a severe reaction or even death, G6PD deficient individuals are prohibited from taking certain drugs; a list of drugs that are commonly reported in the literature as inducing hemolysis in G6PD deficient individuals appears in Table 2. The common theme shared among all of these drugs is that they are oxidizing agents. In G6PD deficient individuals, oxidative stress may result in the denaturation, or unfolding, of the hemoglobin molecule, the principal oxygen carrying molecule inside the red blood cell. This results in the loss of biological function with respect to hemoglobin and leads to the inability of the red blood cell to effectively transport oxygen throughout the body (Yoshida & Beutler, 1986). For reasons still unknown, some G6PD deficient individuals do not exhibit drug-induced hemolytic anemia when exposed to certain drugs on this list; of course, a physician should always be consulted before any medications are taken. 

Primaquine, one of the first anti-malarial drugs, was the first drug to be implicated in inducing an anemic response (Carson et al., 1956). All known anti-malarial drugs are contra-indicated for G6PD deficient individuals (see Table 2); however, in cases of acute uncomplicated malaria, most anti-malarial drugs can be safely administered (Baird, personal correspondence). It is interesting to note that a deficiency in G6PD has been shown to sometimes confer a resistance to the malaria-causing parasite, Plasmodium falciparum (Scriver et al., 1995). This resistance is due to the fact that the parasite selectively infects red blood cells. In G6PD deficient red blood cells, an essential metabolite for the survival of the parasite is present in insufficient quantities. This is due to decreased activity of G6PD within these cells which ultimately leads to the death of the parasite (Farid, personal interview). 

In addition to drug-induced hemolytic anemia, there is also fava bean- induced hemolytic anemia--called favism. Fava beans were the first, and only food product, to be implicated in inducing an anemic response in G6PD deficient individuals (Scriver et al., 1995). Inhaling the pollen of the fava bean plant can also induce hemolysis in favic individuals. Since some G6PD deficient individuals are allergic to fava beans, the deficiency is therefore sometimes referred to as favism.  Favism has been known to exist since antiquity; the Greek philosopher and mathematician Pythagoras was said to have warned his disciples against the dangers of eating fava beans (Scriver et al., 1995). The compounds vicine and isouramil, abundant in fava beans, are hypothesized to be the causative agents of the hemolytic response (Beutler, 1994). 

Outside the areas where favism is prevalent, infection is probably the most common cause of hemolysis in subjects with G6PD deficiency. Oxidative metabolites produced by numerous bacterial, viral, and rickettsial infections have been identified as the cause of the anemic response. Particularly important infections that can precipitate a hemolytic episode are viral hepatitis, pneumonia, and typhoid fever (Cecil, 1992). 

TREATMENT 
Treatments for neonatal jaundice and hemolytic anemia have existed for many years. These treatments insure that the body tissues will be provided with enough oxygen by the red blood cells. Infants with prolonged neonatal jaundice are placed under special lights, called bili-lights, which alleviate the jaundice (Farid, personal interview). When an anemic episode occurs, individuals are treated with nasal oxygen and are placed on bed rest, which may afford symptomatic relief (Cecil, 1992). Anemic individuals are sometimes treated with human haptoglobin products (Ohga et al., 1995), and/or blood transfusions (Cecil, 1992). In acute hemolytic anemia, patients are administered folic acid (Cecil, 1992). 

Soon, G6PD deficient individuals will no longer have to worry about incurring a hemolytic episode in response to fava beans. Techniques are currently being developed to genetically engineer the fava bean so that the hypothesized causative agents of the hemolytic response are eliminated from the bean. This is especially significant since fava beans are an important part of the diet in the Middle East, where the frequency of G6PD deficiency and favism is high (see Figure 2). 

TABLE 2 Compounds commonly reported in the literature that may induce hemolysis in G6PD deficient individuals (compiled from: Avery, 1980; Koda-Kimble, 1978). 

NOTE: Table entries read down. 

	ANALGESICS/ANTIPYRETICS 
	MISCELLANEOUS 

	acetanilid 
	alpha-methyldopa 

	acetophenetidin (phenacetin) 
	ascorbic acid 

	amidopyrine (aminopyrine) 
	dimercaprol (BAL) 

	antipyrine 
	hydralazine 

	aspirin 
	mestranol 

	phenacetin 
	methylene blue 

	probenicid 
	nalidixic acid 

	pyramidone 
	naphthalene 

	ANTIMALARIALS 
	niridazole 

	chloroquine 
	phenylhydrazine 

	hydroxychloroquine 
	pyridium 

	mepacrine (quinacrine) 
	quinine 

	pamaquine 
	toluidine blue 

	pentaquine 
	trinitrotoluene 

	primaquine 
	urate oxidase 

	quinine 
	vitamin K (water soluble) 

	quinocide 
	CYTOTOXIC/ANTIBACTERIAL 

	CARDIOVASCULAR DRUGS 
	chloramphenicol 

	procainamide 
	co-trimoxazole 

	quinidine 
	furazolidone 

	SULFONAMIDES/SULFONES 
	furmethonol 

	dapsone 
	nalidixic acid 

	sulfacetamide 
	neoarsphenamine 

	sulfamethoxypyrimidine 
	nitrofurantoin 

	sulfanilamide 
	nitrofurazone 

	sulfapyridine 
	PAS 

	sulfasalazine 
	para-aminosalicylic acid 

	sulfisoxazole 
	PLEASE READ DISCLAIMER 


 9. A patient presents requiring an extraction.  The patient is taking coumadin secondary to a prosthetic heart valve.  The test indicated to evaluate the coagulation status of this patient is:

     a. Bleeding time (BT)

     b. Prothrombin time (PT)

     c. Partial thromboplastin time (PTT)

     d. Thrombin time (TT)

   The correct answer is: b: Prothrombin time (PT)

   The PT is used to check the extrinsic system (Factor VII) and the common pathways.  A patient on coumadin therapy may be monitored by the PT or international normalized ratio (INR) status.  A PT level of two times normal or less (normal being 11-14 seconds) or an INR level less than 3.0 is acceptable for performing most surgical procedures.

   The PTT is used to check the intrinsic system and common pathways.  Normal range is 25-35 seconds.

   The BT evaluates the platelet and vascular phases from a functional standpoint.  The normal range is 1-6 minutes.  A BT greater than 10 minutes has the potential for a slightly increased risk of bleeding during the procedure.  The risk is significant when the BT exceeds 20 minutes.  Aspirin and other NSAID’s affect platelet aggregation, thus increasing BT.

   TT tests the body’s ability to form an initial clot from fibrinogen.  The normal time is 

9-13 seconds.

   Platelet count tests the platelet phase.  A normal count is 140,000 to 400,000/mm3.  

A clinical bleeding problem can occur if the platelet count is less than 50,000/mm3.

Taken from: Little JW, Falace DA, Miller CS, Rhodus NL (1997). Dental management of the medically compromised patient. Mosby. p.384, 476-77, 484.
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Taken from: Little JW, Falace DA, Miller CS, Rhodus NL (1997). Dental management of the medically compromised patient. Mosby. p.473.

10. A 50 year old Haitian immigrant presented to your office with an acute periodontal abscess.  He has been in this country approximately 4 months (120 days).  His medical history was within normal limits.  However, clinically, you observe a yellow-brown cast of his eyes, skin, and oral mucosa.  Suspicious of hepatitis, you question him further.  He admits to nausea, vomiting, and upper right quadrant pain occasionally during the past three weeks.  He was referred to a physician for blood testing.  His serologic test showed HbsAg and HbeAg.  There are no signs of anti-HBc or anti-HBs.  What is this patients most likely hepatitis status? 

k. Hepatitis A virus

l. Icteric phase of hepatitis B

m. Hepatitis C virus

n. Delta hepatitis

o. Hepatitis E

p. Hepatitis G

The correct answer b.  It is impossible to differentiate hepatitis type clinically.  However, you can describe the clinical manifestations of acute viral hepatitis in general.  Many signs and symptoms are flu like.  There are classically three phases of acute viral hepatitis.  The prodromal phase usually precedes the onset of jaundice by 1-2 weeks and consists of anorexia, nausea, vomiting, fatigue, myalgia, malaise, and fever.  The onset of clinical jaundice, a yellow-brown cast of the eyes, skin, oral mucosa, and urine herald the icteric phase.  Gastrointestinal symptoms (e.g., anorexia, nausea, vomiting, and right upper quadrant pain) may increase.  This phase lasts 2-8 weeks and is experienced by 20%-50% of patients.  During the convalescent phase, the symptoms disappear, but hepatomegaly and abnormal liver function values may persist for a variable period.  The usual sequence is for recovery (clinical and biochemical) to be complete approximately 4 months after the onset of jaundice.

Hepatitis A virus (HAV) is a RNA-type virus.  Transmission occurs almost exclusively by fecal contamination of food or water.  It tends to be of mild severity and often goes undiagnosed.  No carrier state is known to exist, and recovery usually conveys immunity against reinfection.

Hepatitis B virus (HBV) is a DNA-type virus.  It is transmitted by (1) direct Percutaneous inoculation or transfusion of infective blood or blood products – serum, plasma, factor concentrates); (2) indirect Percutaneous introduction of infective serum or plasma, such as through minute skin cuts or abrasions; (3) absorption of infective serum or plasma, such as through mucosal surfaces of the mouth or eye;; (4) absorption of infective secretions, such as saliva or semen through mucosal surfaces; and (5) transfer of infective serum or plasma via inanimate environmental surfaces or possibly vectors.  Acute infection can result in a chronic carrier state.  Persons at risk are healthcare workers, refugees from Indochina and Haiti, residents of mental institutions and prisons, hemodialysis patients, users of illicit drugs, male homosexuals, heterosexuals with multiple partners, and recipients of blood transfusions.

Hepatitis C virus (HCV) is a RNA virus.   It was previously known as non-A non-B hepatitis.  It is transmitted primarily by blood and blood products and is the major etiologic agent of posttransfusion hepatitis.  High risk groups include illicit drug users, healthcare workers, hemodialysis patients, and recipients of whole blood, blood cellular components, or plasma.

Delta hepatitis is caused by a defective RNA-type virus that uses the HBV surface antigen for its viral envelope.  It can occur as either a coinfection or a superinfection in individuals who are infected with HBV.  It is transmitted parenterally via infected blood or blood products.  It is seen in drug addicts and hemophiliacs and frequently is associated with more severe infections than is infection with HBV alone.

Hepatitis E virus (HEV) is a nondeveloped RNA virus.  It is mostly documented in developing countries with poor sanitation such as India, northern Africa, Mexico, and Southeast Asia.  It is transmitted via fecal-oral contamination.

Hepatitis G virus (HGV) was recently discovered.  It occurs as a coinfection with HCV.

What is your treatment plan?

a. Prophylaxis with 2 grams Amoxicillin 1 hour before appointment

b. Follow a protocol for urgent care for the patient with acute hepatitis

c. Render no treatment

The correct answer here is b.  This patient has acute active hepatitis B determined by his laboratory test results.  The protocol for urgent care is as follows.

a. Consult physician to discuss patients status and planned dental treatment

b. If surgery is necessary, obtain preoperative prothrombin time and bleeding time;discuss abnormal results with physician

c. Adhere to strict universal precautions

d. Use isolated operatory

e. Minimize use of drugs metabolized by liver (e.g., [Local anesthetics {lidocaine, mepivacine, prilocaine, bupivacaine}], [Analgesics, {aspirin, acetaminophen, codeine, meperiddine, ibuprofen}], [Sedatives, {diazepam, barbiturates}], [Antibiotics, {Ampicillin, tetracycline}]

f. Use rubber dam when possible to minimize contact with saliva and blood

g. Minimize aerosol production by using slow-speed handpiece when possible; use air syringe judiciously

h. Do only work that is absolutely necessary

Taken from Dental Management of the Medically Compromised Patient, fifth edition, Little, Falace, Miller, Rhodus, 1997, pp 274-284

11. People with active TB infection may exhibit which of the following symptoms: 


a. a cough that hangs on


b. fever


c. night sweats


d. weight gain


e. constant tiredness


f. loss of appetite


g. constipation


h. weight loss


i. blood streaked sputum


j. increased thirst

The correct answers: a, b, c, e, f, i

     Tuberculosis is a chronic bacterial infection of the lungs and other organs caused by the tubercle bacilli, Mycobacterium tuberculosis, and Mycobacterium bovis. In the United States disease caused by M. bovis is rare. M. tuberculosis is a nonmotile, nonsporeforming bacillus approximately 1 to 4(m in length and 0.3 to 0.5 (m in width. The organism, perhaps related to lipid constituents, is acid fast, that is, it resists decolorization with acid-alcohol solution. Although this characteristic is typical of M. tuberculosis, it is nonspecific. 

     The typical mode of transimission of the bacteria is by way of infected, airborne droplets of mucus or saliva that have been forcefully expelled from the lungs, most commonly by a cough but also by sneezing and talking. The quantity and size of the expelled droplets influence transmission. The smaller droplets evaporate readily, leaving the bacteria and other solid material as floating particles that are easily inhaled. The larger droplets quickly settle to the ground. Transmission by way of fomites rarely, is ever, occurs. Transmission by ingestion also rarely occurs since the advent of pasteurized milk. A secondary mode of transmission, by ingestion, can occur when a patient coughs up infected sputum and inoculates oral tissues. It is through this mechanism that oral lesions of tuberculosis may be initiated.

     The interval from infection to development of active TB is widely variable, ranging from a few weeks to decades. Most cases of tuberculosis are due to reactivation of a tubercle; only about 10% of cases result from the initial infection. The number of organisms inhaled and the level of immunocompetency determine largely whether the disease is contracted.

     M. tuberculosis is  an obligate aerobe, growing best in oxygen concentrations approximating that found in alveolar air (140 mm Hg). This may account for the frequent appearance of infection in organs with a high oxygen content (kidneys, bones and the apices of the lungs.) Because the doubling time is long, about 12 to 18 hours, growth in cultures is slow and colonies, which have a rough appearance, first become visible after 3 to 4 weeks. The organism has a distinctive spiral-like pattern of growth that produces colonies with an appearance resembling cords. This characteristic is related to a lipid called cording factor. The presence of colonies demonstrating cording permits presumptive identification of an isolate as M. tuberculosis. Other characteristics useful in identifying M. tuberculosis include optimal growth at 95(, to 102(F, absence of pigment production, ability to synthesize niacin and reduce nitrates and loss of catalase activity at 154( F. 

     Tubercular infection of oral tissues may arise from either an exogenous or an endogenous source of microorganisms. It appears that direct primary infection of oral tissues is rarer than seeding of tuberculosis microorganisms via hematogenous or lymphatic routes. The prevalence of oral tuberculosis, according to the literature, ranges from 0.05% to 1.44%. 

(Taken from Rose and Kaye, Internal Medicine for Dentistry, 1990, Mosby)

12. addison’s

13.  A 19-year old Caucasian female presents to sick call complaining of swollen lips and painful sores of the oral mucosa.  You note her lips are diffusely swollen and indurated with a granular surface.  Her buccal mucosa has a “cobblestone” appearance and there are multiple aphthous ulcers occurring as linear lesions of the buccal vestibule.  Your diagnosis is:

a.  Pernicious Anemia

b.  Sarcoidosis

c.  Crohn’s Disease

d.  Sjogrens Syndrome

e.  Focal Epithelial Hyperplasia (Heck’s Disease”

Answer:  C,  Crohn’s disease

Crohn’s Disease

A chronic inflammatory process of the alimentary tract, primarily the colon, resulting in fistula formation.  Distal bowel also affected but can be seen anywhere from mouth to anus.

The oral lesions are significant because they may precede the gastrointestinal lesions in as many as 30 percent of the cases that have both oral and gastrointestinal involvement.

    Clinical features:


Western Caucasians (Jewish?), females, any age (15-35)


Smoking is a strong risk factor


Oral Lesions appear as: diffuse or nodular swelling, “cobblestone” appearance,

aphthous ulcers.  Can “wax and wane”


Ulcers commonly occur as linear lesions of the buccal vestibule

    Treatment:

Systemic prednisone


Sulfasalazine


Vitamin B-12 to prevent megaloblastic anemia from malabsorption in the terminal

            ileum


Iron, folate supplements

Pernicious Anemia


A megaloblastic anemia


Classically described as a lack of  “intrinsic factor”.  Leads to negation of  absorption


of  “extrinsic factor”/ Vit B12


Ultimately affects DNA synthesis, RBC maturation


**Note:  Intrinsic factor necessary for absorption of Vit B12.  Intrinsic factor


    deficiency usually caused by autoimmune destruction of stomach parietal cells

    Clinical Findings:


Weakness, nausea, appetite loss, extremity numbness


Painful, burning tongue


Glossitis-“beefy red” tongue


Yellow tinged mucosa

Sarcoidosis

Multisystem granulomatous disorder of unknown cause.  Possibly an inappropriate response to heavy antigen exposure. 

    Clinical Features:


Developed countries, Blacks affected 10X more frequently than Whites


20-40 years of age, F>M


Usually discovered on routine chest radiographs


*** Hallmark – bilateral hilar lymphadenopathy


If symptomatic-cough, dyspnea, fever, weight loss, fatigue


Any organs affected but predominant sites include lymph nodes, lungs, salivary glands

    Diagnosis of exclusion of :


Tuberculosis

Fungal infections


Leprosy


Berylliosis


Diagnosis be elevated ACE levels-(angiotensin converting enzyme)

    Treatment and prognosis: 


60% resolve spontaneously


Remainder treated with corticosteroids


20% unresponsive to treatment, of that, 4-10% die of related complications

Sjogrens Syndrome


Hallmarks: Keratoconjunctivitis sicca (dry eyes) & xerostomia (dry mouth)


Primary form: occurring alone-40%


Secondary form: occurring with another autoimmune disorder such as rheumatoid


arthritis (most common one), systemic lupus erythematosus (SLE), 

scleroderma-60%


ANA’s (anti-nuclear antibodies) and RF-rheumatoid factor found

Clinical Features:


40-60 year old females; dry eyes, mouth


Bilateral swelling of parotid glands-lymphocytic infiltration, acinar destruction


Red, tender oral mucosa due to Candidiasis


40 times increased risk of developing B-cell lymphoma


Treatment consists of supportive therapy

Focal Epithelial Hyperplasia (Heck’s disease)

Focal epithelial hyperplasia is a virus-induced, localized proliferation of oral squamous epithelium that was first described in Native Americans and Inuits (“Eskimos”).  Today, it is known to exist in many populations and ethnic groups and is produced by one of the subtypes of HPV, HPV-13 (and possibly HPV-32).  In isolated populations, as many as 39 percent of children may be affected.

Clinical Features:  Usually a childhood condition, Heck’s disease occasionally affects young and middle-aged adults.  There is no gender bias.  Sites of greatest involvement include the labial, buccal and lingual mucosa, but gingival and tonsillar lesions have also been reported.

This disease typically presents as a multiple soft, non-tender, flattened papules and plaques, which are usually the color of normal mucosa, but they may be pale or, rarely, white.  Occasional lesions show a slight papillary surface change.  Individual lesions are small (0.3 to 1.0 cm), discrete and well demarcated, but they frequently cluster so closely together that the entire area takes on a cobblestone or fissured appearance.

Treatment and Prognosis:  Spontaneous regression of focal epithelial hyperplasia has been reported after months or years and is inferred from the rarity of the disease in adults.  Conservative surgical excision of lesions may be performed for diagnostic or esthetic purposes.  The risk of recurrence after this therapy is minimal and there is no malignant transformation potential.

Ref:  Oral and Maxillofacial Pathology, 1995 – Neville, Damm Allen and Bouquot

         A Textbook of Oral Pathology, 4th Edition, 1983 – Shafer, Hine and Levy
14.   Radiographic “cotton wool” appearance is a classic characteristic of which disease(s).

1. Mulitple myeloma

2. Paget’s disease of bone

3. Fibrous dysplasia 

4. Ameloblastoma

5. Traumatic bone cyst

6. Eosinophilic granuloma

A. 1, 3, and 6

B. 3 only

C. 4 and 5

D. 2 only

E. 1, 2, and 4

Answer:  D

Unique Radiographic appearances:  “Cotton Wool” Radiopacities

Cemento-osseous dysplasia 

Paget’s disease of bone

Gardner syndrome 

Gigantiform cementoma (synonym for florid cemento-osseous dysplasia)

From: Neville, Damm, Allen, Bouquot. Oral & Maxillofacial Pathology. 1995 p.690

Radiographic appearances:

	Mulitple myeloma
	Punched-out appearance

	Fibrous dysplasia
	Ground glass appearance

	Ameloblastoma
	Soap bubble appearance

	Traumatic bone cyst
	Scalloping pattern

	Eosinophilic granuloma
	Floating tooth appearance


From Atlas of Oral Diagnostic Imaging by Higashi, Shiba, and Ikuta
15. A 22-year old patient who presents with oral ulcerations and target appearing lesions on the hands may have what condition?
     a. Primary herpetic gingivostomatitis

     b. Erythema multiforme

     c. Pemphigus vulgaris

     d. Cicatricial pemphigoid

     e. Lichen planus

   The correct answer is b: Erythema multiforme
   The basic cause of EM is unknown, although a hypersensitivity reaction is suspected.  In about ½ the cases, precipitating or triggering factors can be identified.  These generally fall into two categories: infection or drugs.  Infections reported include HSV I and II, TB, and histoplasmosis.  The more frequent drugs implicated include barbiturates, and sulfonamides.

   Young adults are most commonly affected.  The classic skin lesion of EM is the target or iris lesion.  When the target or iris lesions are present, clinical diagnosis is usually straightforward.  In the absence of these lesions, several possibilities should be considered.  Included would be primary HSV infections, aphthous ulcers, pemphigus vulgaris, cicatricial pemphigoid, and erosive lichen planus.  Differentiation between EM and primary HSV is particularly important because of the markedly different treatment required for each, and because of the potential effects of erroneous treatment of herpes with systemic steroids.

   EM is a self-limiting process.  Only symptomatic treatment is needed in mild to moderate cases.  In more severe cases systemic corticosteroids may be used.
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Table 2-6. DIFFERENTIATING FEATURES OF ERYTHEMA MULTIFORME
AND PRIMARY HERPES

Feature

Erythema Multiforme

Primary Herpes

Systemic symptoms None to slight

Typical clinical appearance Oral—ulcers
Skin—target lesions

Areas typically affected

extremities
Cytology Non-specific
Age Young adults

Precipitating factors
(especially HSL)

Buccal mucosa, tongue, palate, lips,

Recent drug use or infection

Pronounced
Oral—multiple small lesions
Skin—multiple small ulcers

Gingiva, lips, perioral skin

Virus-infected cells
Children

Exposure to infected patient

goid, and erosive lichen planus. Differentiation
from primary herpes is particularly important
because of the markedly different treatment
required for each, and because of the potential
effects of erroneous treatment of herpes with
systemic steroids. The general lack of systemic
symptoms; the favored oral location of lips,
buccal mucosa, tongue, and palate; the larger
sized ulcers (usually not preceded by vesicles);
the presence of target skin lesions; and a
history of recent drug ingestion or infection
should favor a diagnosis of EM. Cytologic
smears of scrapings of the base of one or two
ulcers early in the course of the disease could
be diagnostic for a herpetic infection. Sudden
onset and limited duration would help separate
EM from pemphigus vulgaris, cicatricial pem-
phigoid, and lichen planus. Although H&E
sections and immunopathologic preparations
are not specific for EM, they are highly char-
acteristic for pemphigus, pemphigoid, and li-
chen planus, making the biopsy a good diag-
nostic tool for EM in an indirect sense.
Aphthous ulcers could be ruled out on histor-
ical and clinical grounds.

Treatment. Because EM is a self-limited
process, only symptomatic treatment is neces-
sary in mild to moderate cases. In severe cases,
moderate doses of systemic corticosteroids are
used, although this is not universally accepted.
Steroids probably shorten the course of the
disease and may abort recurrences or reduce
their intensity.

Lupus Erythematosus

Lupus erythematosus (LE) encompasses
three recognized subsets—systemic (acute)
LE, subacute cutaneous LE, and discoid
(chronic) LE—all of which may have oral

manifestations. In the spectrum of LE, sys-
temic lupus erythematosus (SLE) is of greatest
importance because of the profound impact it
has on many organ systems. Discoid lupus
erythematosus (DLE) is the least aggressive
form, affecting predominantly the skin and
rarely progressing to a more severe form. It
may, however, be of great cosmetic signifi-
cance because of its predilection for the face.
Subacute cutaneous lupus erythematosus
(SCLE) lies intermediate between SLE and
DLE in that, in addition to skin lesions of mild
to moderate severity, there is mild systemic
involvement and the appearance of some ab-
normal autoantibodies.

Etiology and Pathogenesis. LE is generally
regarded as an autoimmune process that may
be influenced by genetic or viral factors. Both
the humoral and the cell-mediated arms of the
immune system are involved in the etiology
and pathogenesis of this condition.

A large number of autoantibodies directed
against various cellular antigens in both the
nucleus and the cytoplasm have been identi-
fied. These antibodies may be found in the
serum or in tissue bound to antigens. Circulat-
ing antibodies are responsible for the positive
reactions noted in the antinuclear antibody
(ANA) and LE cell tests that are done to help
confirm the diagnosis of lupus. Also circulating
in serum are antigen-antibody complexes that
mediate disease in many organ systems.

Indications that the cell-mediated system
plays an important role in the pathogenesis of
LE are found in the histology of lupus lesions,
in which T lymphocytes may appear in prom-
inent numbers, and in the results of abnormal
T cell function tests in affected patients. The
prevalence of laboratory immunologic abnor-
malities in LE varies depending upon the dis-
ease subtype. Only rarely are serologic alter-





Taken from: Regezi JA, Sciubba JJ. Oral Pathology Clinical-Pathological Correlations. 

WB Saunders Company. 1989. p.54-57.

16. A patient with Type II diabetes presents for routine dental treatment.  His HbA1c was 10%.  What does this reveal concerning this patients control?  

a. It reveals good control of diabetes

b. It reveals fair control of diabetes

c. It reveals poor control of diabetes

d. This is the normal range in adults

The correct answer is c, poor control of diabetes.

The glycosylated hemoglobin assay measures the level of glycosylated hemoglobin in the erythrocyte.  It reflects glucose levels in the blood over the 6-8 weeks preceding the test.  It is useful in monitoring the progress of the disease and effect of therapy over time.

4-8 represents the normal range in adults.  Less than 7.5 means good control of diabetes.  Scores ranging from 7.6 – 8.9 means fair control of diabetes.  9-20 indicates poor control of diabetes.

The status of the known type II diabetic patient must be determined so that dental care can be properly delivered.  Generally, type II patients without major complications may be treated in a routine manner.  A medical consultation should be obtained prior to treating the poorly controlled NIDDM patient or the patient with serious complications such as atherosclerosis, hypertension or nephropathy The classification of diabetes is as follows:  Type I – insulin dependent diabetes mellitus (IDDM); Type II – non insulin dependent diabetes mellitus (NIDDM); Type III – other types of diabetes  (pancreatic disease, hormonal disease, drugs {thiazide diuretics, lithium salts}).  Both IDDM and NIDDM have a genetic component involved in their origin, however the genetic role in NIDDM is much greater.  Other potential causes exist including destruction of the islets of Langerhans by inflammation, surgery, or cancer; endocrine conditions such as hyperpituitarism or hyperthyroidism; or an iatrogenic disease resulting from excess corticosteroid administration.

The cardinal symptoms of IDDM are polydipsia, polyuria, polyphagia, weight loss and loss of strength, all of these being sudden in onset.  For NIDDM the cardinal symptoms are much less common.  Usual symptoms include slight weight loss or gain, urination at night, vulvar pruritus, blurred vision, decreased vision, paresthesias, loss of sensation, impotence, and postural hypotension.

The standard laboratory tests used to diagnose DM are the fasting glucose level and/or the 2-hour postprandial blood glucose level.  In the Fasting Plasma Glucose (FPG) test, normal fasting blood glucose levels are <110mg/dL of plasma.  Results > 126mg/dL of plasma on two separate occasions indicate the presence of DM.  For the Oral Glucose Tolerance Test (OGTT), >200mg/dL on two or more occasions is indicative of DM.

All patients with diagnosed diabetes must be identified by history and the type of medical treatment they are receiving must be established.  The type of diabetes should be determined and the presence of complications noted.  If being treated with insulin, the patient should be asked how much they use and how often they inject themselves each day.  The frequency of insulin reactions and when the last one occurred should be determined.  The frequency of visits to the physician should be established, as should whether or not the patient checks his urine for glucose.  This information provides the dentist with information concerning the severity and control of the diabetes.

Dental management of the diabetic patient is as follows.  In the non-insulin dependent patient, all procedures can be performed.  No special precautions are needed unless complications of diabetes present.  For the insulin controlled patient, usually all dental procedures can be performed.  Morning appointments are usually best.  Advise the patient to take his usual insulin dosage and normal meals on the day of the appointment.  Confirm this when the patient comes in.  Advise the patient to inform you if symptoms of insulin reaction occur during the visit.  Have a source of glucose (orange juice, Glucola) available and give to patient if symptoms of insulin reaction occur.

The oral complications of uncontrolled DM may include xerostomia, infection, poor healing, increased incidence and severity of caries, candidiasis, gingivitis and periodontal disease, periapical abscesses, and burning mouth syndrome.  The oral findings in patients with uncontrolled diabetes most likely relate to the excessive loss of fluids through urination, the altered response to infection, the microvascular changes and possibly the increased glucose concentrations in saliva.

Insulin shock occurs if a patient fails to eat in a normal pattern but continues to take their regular insulin injection.  They may experience a hypoglycemic reaction caused by an excess of insulin (insulin shock).  A hypoglycemic reaction also can be due to over dosage of insulin or an oral hypoglycemic agent.  

Insulin shock is characterized by three stages (mild, moderate, and severe).  The mild stage is most common and its symptoms are hunger, weakness, trembling, tachycardia, pallor, and sweating.  Paresthesias may be noted.  It occurs before meals, during exercise, or when food has been omitted or delayed.

In the moderate stage, the patient becomes incoherent, uncooperative, and sometimes belligerent or resistive; judgment and orientation are defective.

Complete unconsciousness with or without tonic or clonic muscular movements occurs during the severe stage.  Most of these reactions take place during sleep, after the first two stages have gone unrecognized.  Sweating, pallor, rapid thready pulse, hypotension and hypothermia may be present.

The reaction to excessive insulin can be corrected by giving the patient sweetened fruit juice or anything with sugar in it.  Patients in the severe stage, unconsciousness, are best treated by giving a glucose solution IV.  Glucagon or epinephrine may be used for transient relief.

TYPES OF INSULIN

	TYPE
	ACTION
	DURATION (hr)

	Regular
	Rapid
	5-7

	Semilente
	Rapid
	10-14

	Lispro
	Rapid
	3.5

	NPH
	Intermediate
	18-24

	Lente
	Intermediate
	14-20

	Ultralente
	Prolonged
	>36


Oral Hypoglycemic Agents

	DRUG
	CLASS
	ACTION

	Acarbose (Precose) 28
	Alpha glucosidase inhibitor
	Inhibition of pancreatic alpha amylase and intestinal alpha-glucoside hydrolase

	Acetohexamide (Dymelor) 37
	Sulfonylurea
	Stimulates beta cells/decreases liver glucose

	Chlorpropamide (Diabinese) 262
	Sulfonylurea
	Stimulates beta cells/decreases liver glucose

	Glimepride (Amaryl) 527
	Sulfonylurea
	Stimulates beta cells/decreases liver glucose

	Glipizide (Glucotrol) 528
	Sulfonylurea
	Stimulates beta cells/decreases liver glucose

	Glyburide (Glynase, Micronase) 
	Sulfonylurea
	Beta cell stimulation

	Glyburide and Metformin (Glucovance)
	Sulfonylurea/Biguanide
	Stimulates beta cells/Decreases hepatic glucose production

	Metformin (Glucophage)
	Biguanide
	Decreases hepatic glucose production/and intestinal absorption of glucose

	Miglitol (Glyset)
	Oral hypoglycemic
	Inhibition of alpha-glucosidases in intestine

	Repaglinide (Prandin)
	Hormone of kidney
	Stimulates beta cells

	Tolazamide (Tolinase)
	Sulfonylurea
	Stimulates beta cells/decreases liver glucose

	Tolbutamide (Orinase) 
	Sulfonylurea
	Stimulates beta cells/decreases liver glucose


(Taken from Dental Management of the Medically Compromised Patient, fifth edition, Little, Falace, Miller, Rhodus, 1997 Mosby, and Wynn, Meiller, and Crossley, Drug Information Handbook for Dentistry 7th ed. Lexi-Comp)

18. A 22-year-old active duty patient presents to with a CC “My front teeth are shaking.”  On radiographic examination, you notice severe bone loss on the 1st molars and anteriors.  The antibiotic of choice is:

1. Pen VK 500mg; qid for 7 days

2. Erythromycin; 500mg qid for 7 days

3. Flagyl , 250mg tid for 7 days

4. Metronidazole, 500mg qid for 7 days

The correct answer is: 3. Flagyl, 250mg tid for 7 days.  The diagnosis is Aggressive Periodontitis (Juvenile Periodontitis).  Metronidazole is the generic name for Flagyl.

METRONIDAZOLE:

Mechanism of Action:  Reduced to a product that interacts with DNA to cause a loss of helical DNA structure and strand breakage resulting in inhibition of protein synthesis and cell death in susceptible organisms.

Use:  Treatment of oral soft tissue infections due to anaerobic – anaerobic cocci, anaerobic gram-negative bacilli (Bacteroides), gram-positive spore forming bacilli (Clostridium).  Treatment of periodontitis associated with Actinobacillus actinomycetemcomitans (AA) – Aggressive Periodontitis (Juvenile Periodontitis).

Dosage:

Anaerobic infections: 500mg q6-8h, not to exceed 4g/day

Periodontitis assoc with AA:

200-400 mg tid for 7-10 days; or

Metronidazole plus Augmentin 250mg tid for 7 days; or

Metronidazole 250mg plus amoxicillin 250mg each tid for 7 days; or

Metronidazole plus ciproflaxin 500mg each bid for 8 days

Adverse reaction:  inhibits ethanol’s usual metabolism; avoid all ethanol or ethanol-containing drugs.

Taken from: Drug Information Handbook for Dentistry by Wynn, Meiller and Crossley. 6th ed.  Lexi-comp. 2001
19.  Which of the following are True regarding Central Papillary Atrophy?

1.  It is a form of erythematous candidiasis, which is chronic and usually asymptomatic.

2.  It is also referred to as Median Rhomboid Glossitis

3.  The lesion is due in part to the loss of circumvallate papillae.

4. It presents as a well-demarcated erythematous zone that affects the midline of the

      posterior dorsal tongue.

a.  1, 2, 3

b.  1, 2, 4

c.  1, 3, 4

d.  2, 3, 4

e.  All of the above

Answer:  B – 1, 2, 4

In contrast to the pseudomembranous form, patients with erythematous candidiasis do not show white flecks.  Several clinical presentations may be seen.  The first, known as acute atrophic candidiasis or “antibiotic sore mouth,” typically follows a course of broad-spectrum antibiotics.  Patients often complain that their mouth feels as if it had been scalded by a hot beverage.  This burning sensation may be accompanied by a diffuse loss of the filiform papillae of the dorsal tongue, resulting in a reddened, “bald” appearance of the tongue.


Other forms of erythematous candidiasis are usually asymptomatic and chronic. Included in this category is the condition known as central papillary atrophy of the tongue, or median rhomboid glossitis.  In the past, this was thought to be a developmental defect of the tongue, occurring in 0.01 to 1.0 percent of adults.  The lesion was supposed to have resulted from a failure of the embryo​logic tuberculum impar to be covered by the lateral proc​esses of the tongue.  Theoretically, the prevalence of cen​tral papillary atrophy in children should be identical to that seen in adults; however, in one study in which 10,000 children were examined, not a single lesion was detected.  Other investigators have noted a consistent 

relationship between the lesion and C. albicans, and simi​lar lesions have been induced on the dorsal tongues of rats.

Clinically, central papillary atrophy presents as a well-demarcated erythematous zone that affects the midline posterior dorsal tongue and often is asymptomatic.  The ery​thema is due in part to the loss of the filiform papillae in this area.  The lesion is usually symmetric, and its surface may range from smooth to lobulated.  Often the mucosal alteration resolves with antifungal therapy, although oc​casionally only partial resolution can be achieved.

Some patients with central papillary atrophy may also exhibit signs of oral mucosal candidal infection at other sites.  This presentation of erythematous candidiasis has been termed chronic multifocal candidiasis.  In addition to the dorsal tongue, the sites that show involvement include the junction of the hard and soft palate and the angles of the mouth.

Ref:  Oral and Maxillofacial Pathology, 1995 – Neville, Damm, Allen and Bouquot

A Textbook of Oral Pathology, 4th Edition, 1983 – Shafer, Hine and Levy

20.  A 24 y/o Caucasian male presents to dental clinic with the following clinical features:  localized, painful, shallow, round to oval uclers, covered by a gray to tan fibromembraneous sloughing surface, and is surrounded by an erythematous halo. What would be your differential diagnosis? 

1. Recurrent aphthous stomatitis

2. Behcet’s Syndrome

3. Reiter’s Syndrome 

4. Erythema Multiforme

5. Lupus Erythematosus

A. 1, 4 and 5

B. 1, 2, and 3

C. 4 and 5

D. 2 and 3

E. All the above

A:  E

Clinical features:

	Behcet’s syndrome
	Minor aphthae; eye lesions (uveitis, conjunctivitis); genital lesions (ulcers); arthritis occasionally seen 

	Reiter’s syndrome
	Arthritis, urethritis, conjunctivitis or uveitis, oral ulcers; usually in white males in third decade

	Erytherma multiforme
	Sudden onset; painful, widespread, superficial ulcers; usually self-limited; young adults; may also have target or iris lesions of skin; may be recurrent, especially in spring and fall; some cases become chronic; uncommon

	Lupus erythematosus
	Usually painful, erythematous and ulcerative lesions on buccal mucosa, gingiva, and vermilion; white, keratotic areas may surround lesions; discoid type--generally affects skin and mucous membrane only; systemic type—skin lesions may be erythematous with scale (classic sign is “butterfly” rash across bridge of nose); also may have joint, kidney, and heart lesions; middle-aged females, uncommon


Oral Medicine Department

Naval Postgraduate Dental School

Disease of the Month

 RECURRENT APHTHOUS STOMATITIS (RAS)

RAS is the most common inflammatory ulcerative condition of the oral mucosa in North America.  The disease, presumably is of autoimmune origin but still has an unknown etiology and effective treatment regimens remain elusive.

Population Studies: 2% (Swedish) to 66%, most prevalent in N.A. where 20% of general population is affected.  It is more prevalent in women, as well as in medical/dental students, and children in higher socio-economic classes.

Clinical Features: RAS features localized, painful, shallow, round to oval uclers, often covered by a gray to tan fibromembraneous slough, and is surrounded by an erythematous halo.  Usually a disease that is self-limiting, it can decrease in frequency as the patient ages. 

The lesions are classified into three groups based on size:

Minor Aphthous:  less than 1.0 cm, 

· 80% pts, affected, heal 10-14 days

· most common form for children

· 2-4 episodes a year

· heal without scarring
Major Aphthous:  1-3 cm

· more severe, known as Sutton’s Ulcers/ periadenitis mucosa necrotica recurrens

· 10% pts affected,

· slow healing, 10-45 days, chronic

· heal with scarring

Herpetiform Aphthous: 1-3 mm lesions

· least common , 5-10% of cases

· numerous, features anywhere from 1-100 lesions, appearing in crops

· coalesce, 7-30 days healing, with scarring

Location:  Affects non-masticatory, soft mucosa, generally non-keratinized, with predilection for under surface of tongue, floor of mouth, buccal, labial, sulcular, soft palate, and oropharyngeal mucosal surfaces.

Note: uncommon in patients who smoke/ due to keratinization of tissues from    heat/chemicals

Factors Predisposing to RAS:
· Idiopathic

· Trauma                                     

· Emotional/Environmental Stress        

· Foods

· Hypersensitivity (gluten)          

· Menstrual cycle

ETIOLOGY /IMMUNOPATHOGENESIS:  

Patient with RAS may have elevated levels of peripheral blood CD8+ T-lymphocytes and/or decreased CD4+ T-lymphocytes, which may mediate cytotoxic reactions in RAS.   Immune-complex mediated tissue damage is of secondary importance in the etiopathogenesis of RAS.   No currently exists no unifying theory of immunogenesis of RAS with immunologically mediated damage to epithelial cells as the antigen or antigens responsible for the initiation of this pathway remain obscure.

MICROBIAL ASPECTS:

RAS may exhibit a T cell mediated response to antigens of S. sanguis that cross react with HSP and induce oral mucosal damage.  Herpes simplex virus has not been successfully isolated from lesional material.
There is thus no definitive epidemiologic data to support an infectious etiology to RAS.

SYSTEMIC FACTORS: conditions associated with RAS

Is there any correlation between these diseases and RAS?

· Behcet’s Syndrome: oral, genital, ocular ulcerations

· MAGIC Syndrome:Mouth and Genital with Inflamed Cartilage

· FAPA syndrome: Fever, Aphthosis, Pharyngitis, Adenitis

· Cyclic Neutropenia

· Sweet’s Syndrome: acute febrile neutrophilic dermatosis

· HIV disease

· Hematlogic Deficiency: Iron, folic acid, Vit B12, Zinc

· Gluten sensitivity 

MANAGEMENT: 

Biopsy and virologic studies are not warranted and is rarely of diagnostic benefit.

TREATMENT

***Topical corticosteroids remain the mainstay of RAS treatment.  They may reduce painful symptoms, but not the rate of recurrence of ulcers.



Fluocinonide   
(Lidex)



Clobetasol

(Temovate)



Triamcinolone
(Kenalog)

Other studies have been performed with varying degrees of success.

· Colchicine-used to treat Behcet’s

· Thalidomide-used in patients with HIV

· Levamisole-tested in Taiwan
NEW TREATMENT STUDIES:

· 1997- Amlexanox 5%(Aphthasol): Accelerates healing by 1.3 days and promotes pain resolution.  Anti-inflammatory that inhibits chemical release of SRS-A

· 1998-Medication containing silicon dioxide, aloe, and allantoin: no consistent effectiveness for the treatment of RAS

· 1998- Debacterol:chemical cautery agent delivered in Kenalog-in-Orobase

· 1998-Hyaluron (hyaluronic acid) used as a delivery mechanism for transport of Diclopenac.  (Produces anti-inflammatory action by inhibiting cycloxygenase, thus blocking the synthesis of prostaglandins that produce sensitization of primary afferent neurons.  Used in post-ophthalmic surgery, produces long-term analgesia.

· 1999-Thalidomide treatment in HIV patients with esophageal RAS

· 1999- Oxypentifylline: used in management of peripheral vascular disease.  Known to influence regional microcirculation and affect chemical and cellular mediators of inflammation.  Reduces the onset of RAS lesion breakouts.
21. Which of the following benzodiazepines has the shortest half-life and thus a shorter recovery time for the patient undergoing conscious sedation?
     a. Diazepam (Valium)

     b. Flurazepam (Dalmane)

     c. Trizolam (Halcion)

     d. Alprazolam (Xanax)

     e. Lorazepam (Ativan)

   The correct answer is c: Trizolam (Halcion)
   Trizolam has a half-life of 2-3 hours.  Flurazepam has a half-life of 24-100 hours.

[image: image16.png]volving relaxation image therapy and exposure de-
sensitization. Claustrophobia for MRI can be man-
aged with a low dose of benzodiazepines and be-

havioral therapy.****

PANIC DISORDER

A panic disorder consists of the sudden, unex-
pected, overwhelming feeling of terror with symp-
toms of dyspnea, palpitations, dizziness, faintness,
trembling, sweating, choking, flushes or chills,
numbness or tingling sensations, or chest pains.
The panic attack peaks in about 10 minutes and
usually lasts for about 20 to 30 minutes. About
15% of patients seen by cardiologists come to the
doctor because of symptoms associated with a
panic attack. The major complication of repeated
panic attacks is a restricted life-style adopted to
avoid situations that might trigger an attack. Some
patients develop agoraphobia, an irrational fear of
being alone in public places, which can lead to
being housebound for years. Sudden loss of social
supports or disruption of important interpersonal
relationships appear to predispose an individual to
the development of panic disorder. Tricyclic anti-
depressants, monamine oxidase inhibitors, alpra-
zolam, propranolol, and clonidine have all been
used in the treatment of panic disorder. Follow-up
psychotherapy may be needed in more severe
cases. Ad

TABLE 26-5
Commonly Used Benzodiazepines

Dental Management of the Medically Compromised Patient

GENERALIZED ANXIETY DISORDER

»me patients develop a persistent diffuse form
of anxiety with symptoms of motor tension, au-
tonomic hyperactivity, and apprehension. There
appears to be no familial or genetic basis for the
disorder. It has a better outcome than panic dis-
order; however, it can lead to depression and sub-
stance abuse. Anxiolytic drugs are not used to treat
patients with generalized anxiety disorder unless
symptoms are significant. Nondrug management
includes modification of maladaptive life-styles,
cognition and avoidance behaviors, relaxation
training, biofeedback, and desensitization. Drug
treatment includes the use of benzodiazepines or
buspirone.**® The commonly used benzodiaze-
pines are shown in Table 26-5

POS

ESS DISORDER
Posttraumatic stress disorder (PTSD) may ap
pear following traumatic events that are antici-
pated or not anticipated, acute or chronic, constant
or repetitive, natural or malevolent. If the onset of
symptoms occurs within 6 months of the trauma,
or if the duration of symptoms is less than 6
months, the patient has acute PTSD. Chronic
PTSD occurs when the onset of symptoms occurs
at least 6 months after the trauma or the disorder
has a duration longer than 6 months. Factors that
influence the development of PTSD are extent of

Range for daily oral dose

(mg)

Anxiolytics
Chlordiazepoxide (Librium)¥ 20 to 100 7to023
Diazepam (Valium)# 5t0 40 20 to 90
Lorazepam (Ativan)* 1to 10 10to 12
Oxazepam (Serax)* 30 to 120 310 20
Alprazolam (Xanax)* 0.75 to 10.0 1210 15

Sedative-hypnotics
Flurazepam (Dalmane)* 15 to 30 24 1o 100
Temazepam (Restoril) 30 810 10
Trizolam (Halcion)** 0.125 t0 0.5 2103

Prescribed in a three or four times daily regimen—lorazepam, oxazepam, alprazolam (short acting).

Prescribed in a daily or bedtime r
tPrescribed in a daily or twice-dail
From Judd LI
McGraw-Hill; pp 2139-2154.

men—flurazepam, temazepam, triazolam (long acting)
regimen—diazepam, chlordiazepoxide.
: In Wilson JD et al, editors: Harrison's principles of internal medicine, New York, 1991,





Taken from: Little JW, Falace DA, Miller CS, Rhodus NL (1997). Dental management of the medically compromised patient. Mosby. p.552.

   Midazolam (Versed) is available for IV administration only.  It has a half-life of 1.7-2.4 hours.  It also has a relatively shorter duration of action (45 minutes-same as diazepam).  This shorter duration of action and shorter half-life appear to make midazolam more ideally suited to ambulatory sedation procedures.

Taken from: Malamed SF (1989). Sedation: a guide to patient management. CV Mosby. p. 337

22. A 19 year-old female presents to your office complaining of mild discomfort in the area of the anterior mandible.  There is a small area of firm swelling present inferior to teeth #24-#25.  Radiographically, the lesion is a multilocular radiolucency approximately 3mm in diameter which slightly displaces the roots of #24 and #25.  The teeth status is normal pulpal and periodontally.  Central giant cell granuloma is at the top of your differential diagnosis.  Before sending this excisional biopsy and radiograph to the pathology laboratory, which microscopically identical lesion must be ruled out?

a. Aneurismal bone cyst

b. Brown tumor of hyperparathyroidism

c. Odontogenic Myxoma

d. Ameloblastoma

e. Odontogenic Keratocyst

The correct answer is b.

The microscopic appearance of central giant cell granuloma is virtually identical to the giant cell lesion associated with hyperparathyroidism.  Differentiation is done on the basis of biochemical tests.  Increased serum calcium and alkaline Phosphatase and decreased serum phosphorus values are indicative of hyperparathyroidism; normal serum chemistries are expected with central giant cell granuloma.    Histologically, the central giant cell granuloma (and the Brown tumor of hyperparathyroidism) is composed of a proliferation of spindled fibroblasts in a stroma containing variable amounts of collagen.  Numerous small, vascular channels are evident throughout the lesion.  Hemosiderin-laden macrophages are frequently noted as well as extravasated erythrocytes.  Multinucleated giant cells are present throughout the connective tissue stroma.  Clinically, the central giant cell granuloma is found predominantly in children and young adults, with approximately 75% of cases presenting prior to 30 years of age.  Females are affected twice as frequently as males.  These lesions are present almost exclusively in the maxilla and mandible with the most frequent occurrence in the mandible.  The central giant cell granuloma tends to involve the jaws anterior to the molar teeth, with occasional extension across the midline.  It usually produces a painless expansion or swelling of the affected jaw, cortical plates are thinned; however, perforation with extension into soft tissues is uncommon.  Radiographically, the lesion consist of a multilocular or, less frequently, unilocular radiolucency of bone.  The margins of the lesion are relatively well demarcated, often presenting a scalloped border.  In some instances, the margins appear less clearly defined.  .  Roots of teeth may be displaced and less commonly, resorbed.  The differential diagnosis would be Ameloblastoma, odontogenic myxoma, odontogenic keratocyst, aneurismal bone cyst, as well as the brown tumor of hyperparathyroidism.  Surgical management is accomplished with aggressive curettage, which includes removal of the peripheral bony margins.  This results in a good prognosis and a low recurrence rate.

      
(Taken from Regezi & Sciubba, Oral Pathology Clinical-Pathologic Correlations 2nd ed.

 
1993 Saunders)

24. A 22-year male old presents for a routine examination and on his palate you observe a solitary brownish-red elevated patch.  All maxillary teeth are vital.  Upon reviewing his medical history, you notice he is HIV positive.  Of the following choices, which is the most likely lesion?

a. Hemangioma

b. Lymphoma

c. Kaposi’s sarcoma

d. Melanoma

The correct answer is c. Kaposi’s sarcoma

All of the above are palatal lesions.

Kaposi’s sarcoma is a malignant neoplasm of capillaries.  The various etiologic factors cited as possibly giving significance include genetic predisposition, infection (esp viral), environmental influences of various geographic regions, and immune suppression.  There are four forms: (1) Classic: this is most common in Jewish and other Mediterranean individuals, and primarily involves the skin and rarely the oral mucosa, usually in men over 60 years of age.  (2) African (endemic): this primarily involves the skin and rarely the oral mucosa, usually in men over 60 years of age. (3) Immunodeficiency-this has a high incidence among AIDS patients and primarily involves the skin, lymph nodes, viscera, and frequently the oral mucosa.  Clinically, the oral lesions present as multiple or solitary red or brownish-red patches or elevated plaques or tumors. The palate and gingival are the most common sites affected, followed by buccal mucosa, tongue, and lips.  Differential diagnosis: pyogenic granuloma, peripheral giant-cell granuloma, melanoma, hemangioma, angiosarcoma.  Treatment: Interferon, chemotherapy, radiotherapy.

Angiosarcoma is a rear neoplasm of endothelial cell origin.  A distinct clinical pathological variant off angiosarcoma is Kaposi’s sarcoma.  The scalp is the usual location, although occasional lesions have been reported in the maxillary sinus and the oral cavity.

Hemangioma is a relatively common benign proliferation of blood vessels that primarily develops during childbirth.  Two main forms of hemangioma are recognized: capillary and cavernous.  The capillary form presents as a flat red area consisting of numerous small capillaries.  Cavernous hemangioma appears as an elevated lesion of a deep red color, and consists of large dilated sinuses filled with blood.  A characteristic sign of hemangioma is that the red color disappears on pressure, and returns when the pressure is released.  Treatment: surgical excision, or cryotherapy or laser.

Melanoma is a malignant neoplasm originating either de novo from melanocytes, or from a benign melanocytic lesion.  Ultraviolet radiation is an important causative factor for skin melanoma.  Clinically, melanoma presents as a black or brown macule, plaque, or nodule that may be ulcerated.  The lesions are usually characterized by an irregular margin and a tendency to spread.  Based on clinical and histopathological criteria, oral melanoma is classified into three forms: lentigo maligna melanoma (best prognosis), superficial spreading melanoma (good prognosis), and nodular melanoma (poor prognosis).  The palate, upper gingival, and alveolar mucosa are most commonly affected.

A pyogenic granuloma represents an overexuberant connective tissue reaction to a known stimulus or injury.  It is commonly seen on the gingival, where it is presumably caused by calculus or foreign material within the gingival crevice.  PGs are uncommonly seen elsewhere in the mouth but may appear in areas of frequent trauma, such as the lower lip, the buccal mucosa, and the tongue.

Peripheral giant-cell granuloma represents a relatively uncommon and unusual hyperplastic connective tissue response to injury of gingival tissues.  There are multinucleated giant cells presents, PGCG are seen exclusively in the gingival, usually in the area between the first permanent molars and the incisors.

A lymphoma is an asymptomatic, spongy to firm tumescence of the hard palate; rare in adults.  The cause is unknown.  May represent primary lymphoma(non-Hodgkin’s type); lymphoma work-up is indicated.

A palatal abscess from periradicular lesion presents as a painful, pus filled, fluctuant, tumescence of hard palate; color same as or redder than surrounding tissue.  Etiology: associated with a non-vital tooth, extension of periradicular abscess through palatal bone.  Treatment: I&D.

Ref: Shafer, Hine and Levy: A Textbook of Oral Pathology (Saunders)
25.  Usage of antibiotics such as tetracycline in patients on birth control pills can allow pregnancy by which mechanism.

A.  Directly inducing ovulation

B.  Altering the gastrointestinal flora

C.  Reducing hepatic microsomal enzymes

D.  Bonding with estrogen and progesterone components of the “pill”

E.  Increasing sperm motility

Answer:  B

Ref:  Peterson, Textbook of Contemporary Oral and Maxillofacial Surgery, 3rd Edition, pages

         406, 407

There is some evidence that taking antibiotics may increase the chance of failure of birth
control pills to prevent pregnancy.  The birth control pill is a combination of progestogen and estrogen.  The estrogen in the pill causes a variety of undesirable side effects; the dosage is
kept as low as possible to minimize these side effects yet provide consistent contraceptive effect.  The estrogen is metabolized by the liver and excreted into the bile.  It is hydrolyzed there by intestinal flora and reabsorbed into the blood stream.  This enterohepatic circulation is responsible for the plasma level of estrogen.  When antibiotics are given, two effects may lower the plasma concentration of the estrogen.  The first is that there may be some induction of hepatic microsomal enzymes that alter the metabolism of the estrogen.  The second is that the antibiotics may kill portions of the intestinal flora, thereby altering the amount of estrogen that is hydrolyzed for reabsorption.  Both of these actions may lower the amount of estrogen in the plasma rendering the patient fertile.
  It is important to recognize that many other factors also may affect the plasma level of estrogen.  The most important is patient compliance in routinely taking the pill.  At this time there is no hard evidence that antibiotic administration will actually cause this phenomenon. The above explanation is somewhat theoretic and lacks scientific confirmation.

  Antibiotics that have been implicated are rifampin, peni​cillin, ampicillin, amoxicillin, cephalexin, the tetracyclines, and erythromycin.  Therefore it is prudent that when dentists prescribe antibiotics to patients of childbearing age who take birth control pills, they inform the patients that there may be less control of contraception during the period of antibiotic administration.

26. Which of the following are related to Lanoxin:

A. Also called Digoxin

B. Is a cardiac (or digitalis) glycoside 

C. Direct action on cardiac muscle

D. Indirect actions on the cardiovascular system mediated by the autonomic nervous system

E. Indicated for a person with ventricular fibrillation

F. Tectracycline and erythromycin (and possibly other macrolide antibiotics) may increase Lanoxin absorption in patients who convert Lanoxin to inactive metabolites in the gut.

G. Potassium-depleting corticosteroids and diuretics may be major contributing factors to Lanoxin toxicity

1. G, E, C, and B

2. A, C, E, and F

3. B, D, and G

4. All except E

5. A, B, C, E, and G

Answer: 4

Digoxin is one of the cardiac (or digitalis) glycosides, a closely related group of drugs having in common specific effects on the myocardium. These drugs are found in a number of plants. Digoxin is extracted from the levels of Digitalis lanata. The term "digitalis" is used to designate the whole group. The glycosides are composed of two portions: a sugar and cardenolide (hence "glycosides"). 

CLINICAL PHARMACOLOGY
Mechanism of Action: The influence of digitalis glycosides on the myocardium is dose-related, and involves both a direct action on cardiac muscle and the specialized conduction system and indirect actions on the cardiovascular system medicated by the autonomic nervous system. The indirect actions mediated by the autonomic nervous system involve a vagomimetic action, which is responsible for the effects of digitalis on the sino-atrial (SA) and atrioventricular (AV) nodes; and also baroreceptor sensitization which results in increased carotid sinus nerve activity and enhanced sympathetic withdrawal for any given increment in mean arterial pressure. The pharmacologic consequences of these direct and indirect effects are: 1) an increase in the force and velocity of myocardial systolic contraction (positive inotropic action); 2) a slowing of heart rate (negative chronotropic effect); and 3) decreased conduction velocity through the AV node. In higher doses, digitalis increases sympathetic outflow from the central nervous system (CNS) to both cardiac and peripheral sympathetic nerves. This increase in sympathetic activity may be an important factor in digitalis cardiac toxicity. Most of the extracardiac manifestations of digitalis toxicity are also mediated by the CNS. 

Excretion: Elimination of digoxin follows first-order kinetics (that is, the quantity of digoxin eliminated at any time is proportional to the total body content.) Following intravenous administration to normal subjects, 50% to 70% of a digoxin dose is excreted unchanged in the urine. Renal excretion of digoxin is proportional to glomerular filtration rate and is largely independent of urine flow. In subjects with normal renal function, digoxin has a half-life of 1.5 to 2.0 days. The half-life in anuric patients is prolonged to 4 to 6 days. Digoxin is not effectively removed from the body by dialysis, exchange transfusion or during cardiopulmonary by-pass because most of the drug is in tissue rather than circulating in the blood. 

INDICATIONS AND USAGE


Heart Failure: The increased cardiac output resulting from the inotropic action of digoxin ameliorates the disturbances characteristic of heart failure (venous congestion, edema, dyspnea, orthopnea and cardiac asthma). 

Atrial Fibraillation: Digoxin reduced ventricular rate and thereby improves hemodynamics. Palpitation, precordial distress or weakness are relieved and concomitant congestive failure ameliorated. 

Atrial Flutter: Digoxin slows the heart and regular sinus rhythm may appear. Frequently the flutter is converted to atrial fibrillation with controlled ventricular response. 

Paroxysmal Atrial Tachycardia (PAT): Digoxin may convert PAT to sinus rhythm by slowing conduction through the AV node. 

CONTRAINDICATIONS


Digitalis glycosides are contraindicated in ventricular fibrillation. 

In a given patient, an untoward effect requiring permanent discontinuation of other digitalis preparations usually constitutes a contraindication to digoxin. Hypersensitivity to digoxin itself is a contraindictation to its use. Allergy to dioxin, though rare, does occur. It may not extend to all such preparations, and another digitalis glycoside may be tried with caution. 

PRECAUTIONS
General: Digoxin toxcity develops more frequently and lasts longer in patients with renal impairment because of the decreased excretion of digoxin. 

Calcium, particularly when administered rapidly by the intravenous route, may produce serious arrhythmias in digitalized patients. Hypercalcemia from any cause predisposes the patient to digitalis toxcity. On the other hand, hypocalcemia can nullify the effects of digoxin in humans; thus, digoxin may be ineffective until serum calcium is restored to normal. These interactions are related to the fact that calcium affects contractility and excitability of the heart in a manner similar to digoxin. 

Hypomagnesemia may predispose to digitalis toxicity. If low magnesium levels are detected in a patient on digoxin, replacement therapy should be instituted 

Quinidine, verapamil, amiodarone, propafenone, indomethacin, itraconazole, and alprazolam may cause a rise in serum digoxin concentration, with the implication that digitalis intoxication may result. This rise appears to be proportional to the dose. The effect is mediated by a reduction in the digoxin clearance and, in the case of quinidine, decreased volume of distribution as well. 

Tectracycline and erythromycin (and possibly other macrolide antibiotics) may increase digoxin absorption in patients who convert digoxin to inactive metabolites in the gut.

Laboratory Tests: Patients receiving digoxin should have their serum electrolytes and renal function(BUN and/or serum creatinine) assessed periodically; the frequency of assessments will depend on the clinical setting. 

Drug Interactions: Potassium-depleting corticosteroids and diuretics may be major contributing factors to digitalis toxicity. Calcium, particularly if administered rapidly by the intravenous route, may produce serious arrhythmias in digitalized patients. Quinidine, verapamil, amiodarone, propafenone, indomethacin, itraconazole, and alprazolam may cause a rise in serum digoxin concentration, with the implication that digitalis intoxication may result. Serum levels of digoxin may be increased by concomitant administration of tetracycline and erythromycin (and possibly other macrolide antibiotics). Propantheline and diphenoxylate, by decreasing gut motility, may increase digoxin absorption. Antacids, kaolin-pectin, sulfasalazine, neomycin, cholestyramine, certain anticancer drugs, and metoclopramide may reduce intestinal digoxin absorption, resulting in unexpectedly low serum concentrations. There have been inconsistent reports regarding the effects of other drugs on the serum digoxin concentration. Thyroid administration to a digitalized, hypothyroid patient may increase the dose requirement of digoxin. Concomitant use of digoxin and sympathomimetics increases the risk of cardiac arrhythmias because both enhance ectopic pacemaker activity. Succinylcholine may cause a sudden extrusion of potassium from muscle cells, and may thereby cause arrhythmias in digitalized patients. Although Beta adrenergic blockers or calcium channel blockers and digoxin may be useful in combination to control atrial fibrillation, their additive effects on AV node conduction can result in complete heart block. 

Glaxo Wellcome Inc.
Research Triangle Park, NC 27709 February 1995 

27. What is the maximum daily adult dose of ibuprofen?
     a. 800 mg

     b. 1600 mg

     c. 2400 mg

     d. 3200 mg

     e. 4800 mg

   The correct answer is: d: 3200 mg
   The dosage and routes for ibuprofen:

    Adult: PO 200-800 mg qid, not to exceed 3200 mg/day.

Child 2-11 years of age: PO oral suspension (OTC) for fever and minor aches and pain, toothache; 7.5 mg/kg up to qid; maximum daily dose 30 mg/kg.

     Antipyretic use only:

      Child 6 months to 12 years of age:

       5 mg/kg for temperature <102.5°F; 10 mg/kg for higher temperature q6-8h.

Taken from: Gage TW, Pickett FA (2001). Mosby’s dental drug reference. 5th ed. CV Mosby.

p. 328-29.

28. Which of these analgesics increases bleeding time?

a. Synalgos DC 

b. Tylenol #3

c. Vicodin

d. Percocet

e. Darvocet-N

The correct answer is a.

Synalgos DC.  DC is the abbreviation for Dihydrocodeine Compound.  Another US brand name for this drug is DHC Plus.  This drug is categorized as a narcotic analgesic and is used in dentistry to manage postoperative pain.  Synalgos DC comes as a capsule containing Dihydrocodeine bitartrate 16 mg, aspirin 356.4 mg, and caffeine 30 mg.  DHC Plus differs in that it contains acetaminophen 356.4 mg instead of aspirin.  The dihydrocodeine bitartrate and caffeine content is equal that of Synalgos DC.

Synalgos DC is a C-III drug, and as with other narcotic analgesics, is recommended only for acute dosing (i.e., 3 days or less).  The usual dosage for adults is 1-2 capsules q4-6h prn pain with a maximum of 12 capsules per day.  Onset of action is 10 – 30 minutes.  It is not recommended for children.

Synalgos DC should be used with caution in patients with platelet and bleeding disorders, renal dysfunction, erosive gastritis, or peptic ulcer disease.  Elderly are a high-risk population for adverse effects from NSAIDs.  As much as 60% of elderly with GI complications can develop peptic ulceration and/or hemorrhage asymptomatically.

Dihydrocodeine binds to opiate receptors in the CNS causing inhibition of ascending pain pathways, thus altering the perception of and response to pain.  It also produces generalized CNS depression.

Aspirin inhibits prostaglandin synthesis by decreasing the activity of the enzyme cyclo-oxygenase, and blocks thromboxane synthetase action, which prevents formation of the platelet-aggregating substance thromboxane A2.  Platelet aggregation inhibition will increase bleeding times.

Contraindications include hypersensitivity to aspirin or to other opioid agonists (morphine, hydrocodone, oxycodone, etc.).

Adverse effects are dizziness, drowsiness, nausea, vomiting, and constipation in > 10% of patients.  1 – 10% may have hypotension, palpitations bradycardia, and respiratory depression.  Hence, use with caution in patients with a history of asthma, emphysema, or COPD.

Tylenol #3 is Acetaminophen 300mg and codeine phosphate 30mg and is used in the treatment of postoperative pain also.  Acetaminophen inhibits prostaglandin synthesis in the CNS and peripherally blocks pain impulse generation.  It also produces antipyresis from inhibition of hypothalamic heat-regulating center.  Codeine bonds to opiate receptors in the CNS, inhibiting the ascending pain pathways.  This drug does not prolong bleeding time.

Vicodin is hydrocodone bitartrate 5mg and acetaminophen 400mg.  It is an analgesic narcotic used in the treatment of postoperative pain.  Hydrocodone blocks pain perception in the cerebral cortex and acetaminophen inhibits prostaglandin synthesis.  This drug is not known to increase bleeding time.  

Percocet is oxycodone hydrochloride 5mg and acetaminophen 500mg.  It is an analgesic narcotic used to manage postoperative pain.  Oxycodone blocks pain perception in the cerebral cortex and acetaminophen inhibits prostaglandin synthesis.  This is a C-II drug and in non-refillable.  This analgesic does not prolong bleeding time.

Darvocet-N is propoxyphene napsylate 50mg and acetaminophen 325mg.  Propoxyphene is a weak narcotic analgesic that binds to opiate receptors to inhibit ascending pain pathways.  Acetaminophen inhibits prostaglandin synthesis.  This drug is not known to increase bleeding time.  

All of these drugs may be habit forming and should be used with caution in patients who are hypersensitive to the narcotic component of the drugs.  It is recommended that they all be used for limited dosing (3 days or less).  They all should be used cautiously in patients with respiratory diseases and severe liver or renal insufficiency.

(Taken from Wynn, Meiller, and Crossley Drug Information Handbook for Dentistry, 7th Edition, LEXI-COMP INC)

29. Approximately 500,000 total joint replacements are being placed annually in the United States, which of the following bugs account(s) for almost 60% of all cases of Late Prosthetic Joint Infection?

 
a. Streptococcus viridans


b. Staphylococcus aureus


c. Streptococcus mutans


d. Staphylococcus epidermis


e. Actinobacillus actinomycetemcomitans


f. Treponema denticola



1. a and c



2. b,  c,  d



3. d, f



4. b and d



5. b, e, f

The correct answer is 4. 

Patients considered high risk for prosthetic joint infection:


Predisposing systemic condition



Rheumatoid arthritis



Steroid use




Use of other agents causing immunosuppression



Hemophilia



Severe type I diabetes mellitus


Complications associated with joint prostheses



Replacement prosthesis



Loose prosthesis



History of previous infection of prosthesis


Acute infection located at distant sites



Skin



Others including dental (periodontal abscess, acute periapical infection)
All patients should have a dental evaluation and all active dental disease treated prior to the surgical placement of a joint prosthesis. After surgery, patients with prosthetic joints should be encouraged to maintain good oral hygiene to avoid future dental problems. Any acute dental or oral infection in a patient with joint prosthesis must be identified and treated as soon as possible. This includes antibiotics, surgical procedures and culture and sensitivity testing when appropriate. In “high-risk” patients gingival sulcus irrigation and mouth rinsing for 1 to 2 minutes with a chlorhexidine solution are suggested before periodontal procedures or extractions. Antibiotic prophylaxis is not indicated in most patients. Prophylaxis can be considered for high-risk patients, but no real evidence has been found to support this approach, although the ADA’s CSA recommends prophylaxis. No medical organization has made recommendations about what antibiotic, dosage or duration to use for prophylaxis. In those few cases where prophylaxis is selected , cephalexin or clindamycin in a single dose is suggested. 
(Taken from Little JW, Falace DA, Miller CS, and Rhodus NL Dental Management Of The Medically Compromised Patient 5th ed.1997, pp.607-610)

30. Which of the following drugs may compromise your surgical treatment?

a. Penicillin

b. Clindamycin

c. Metronidazole

d. Cephalosporin

The correct answer is a Penicillin will cause thrombocytopenia.
Normal platelet count: 250,000 + 150,000/mm3
Surgically- related or traumatic hemorrhage: 50,000 to 80,000/mm3
Spontaneous hemorrhage: 15,000 to 20,000/mm3

Drugs associated with Thrombocytopenia:

Antimicrobial agents:

Cephalothin 

Chloramphenicol

Chloroquine

Erythromycin

p-Aminosalicylic acid

Penicillin

Rifampin

Sulfa Drugs

Tetracyclines

Analgesics/ Anti-inflammatory drugs:

Aspirin

Acetominophen

Codeine

Gold salts

Meperidine

NSAID’s

Phenacetin

Phenylbutazone

Sedatives/Tranquilizers/Antidepressants:

Chlorpromaxine

Metprobramate

Phenobarbital

Sedormid

Cardiovascular Agents:

Chlorothiaxine

Digoxin

Methyldopa

Mercurial diuretics

Nitroglycerin

Reserpine

Spironolactone

Endocrine Agents:

Chlorpropamide

Estrogen hormones

Prostaglandin

Tolbutmamide

Other

Alcohol

Heparin

Ref:  Burket’s Oral Medicine Diagnosis and Treatment by Lynch, Brightman and Greenberg. 9th ed.  Lippincott,1994 

31.  The feature that best characterizes Behcet’s Syndrome is:

A.  Variant of recurrent aphthous stomatitis

B.  Linear distribution of oral ulcers

C.  Elevated angiotensin converting enzyme (ACE)

D.  Presence of circulating C-ANCA

E.  Greatly elevated serum alkaline phosphatase

Answer:  A

Ref:  A Textbook of Oral Pathology, 4th Edition, 1983, Shafer Hine and Levy

(A).  Behcet’s Syndrome:

Clinical Features:  The syndrome usually be​gins between 10 and 45 years of age, with a mean age of 30 years, and is five to ten times more common in males.  It is characterized chiefly by oral and genital ulcerations, ocular lesions and skin lesions.

   The first manifestation of the disease is usu​ally the appearance of oral and/or genital 

le​sions.  The oral lesions are painful and very similar in appearance to recurrent aphthous ulcers.  They occur in crops at any intraoral site and consist of ulcers ranging in size from several millimeters to a centimeter or more in diame​ter.  These ulcers have an erythematous border and are covered by a gray or yellow exudate.  The genital ulcers are small and located on the scrotum, root of the penis or labia majora.

   The ocular lesions, beginning as photophobia and irritation, may range in severity from a simple conjunctivitis to uveitis and finally hy​popyon. The skin lesions are generally small pustules or papules on the trunk or limbs and around the genitalia.  In addition to the various forms of pyoderma, both erythema nodosum and erythema multiforme have been reported to occur.  Arthralgia, thrombophlebitis and cen​tral nervous system involvement, as well as cardiac or pulmonary involvement, are occa​sional complications of the disease.

   While the oral ulcerations in recurrent aphthous stomatitis and in Behcet’s syndrome appear clinically indistinguishable, the two dis​eases can be separated easily.  In recurrent aphthous stomatitis, the oral ulcers are the only manifestation of disease.  In Behcet’s syndrome, at least two of the classic triad of the disease must be present: recurrent oral ulcers, recur​rent genital ulcers and ocular inflammation.

(B).  Crohn’s Disease:

A chronic inflammatory process of the alimentary tract, primarily the colon, resulting in fistula formation.  Distal bowel also affected but can be seen anywhere from mouth to anus.

The oral lesions are significant because they may precede the gastrointestinal lesions in as many as 30 percent of the cases that have both oral and gastrointestinal involvement.

    Clinical features:


Western Caucasians (Jewish?), females, any age (15-35)


Smoking a strong risk factor


Oral Lesions appear as: diffuse or nodular swelling, “cobblestone” appearance,

aphthous ulcers.  Can “wax and wane”


Ulcers commonly occur as linear lesions of the buccal vestibule

    Treatment:


Systemic prednisone


Sulfasalazine


Vitamin B-12 to prevent megaloblastic anemia from malabsorption in the terminal

ileum


Iron, folate supplements

(C).  Sarcoidosis:

Multisystem granulomatous disorder of unknown cause.  Possibly an inappropriate response to heavy antigen exposure. 

Clinical Features:


Developed countries, Blacks affected 10x more frequently than Whites


20-40 years of age, F>M


Usually discovered on routine chest radiographs


*** Hallmark – bilateral hilar lymphadenopathy


If symptomatic-cough, dyspnea, fever, weight loss, fatigue


Any organs affected but predominant sites include lymph nodes, lungs, salivary glands

    Diagnosis of exclusion of :


Tuberculosis


Fungal infections


Leprosy


Berylliosis


Diagnosis be elevated ACE levels-(angiotensin converting enzyme)

    Treatment and prognosis: 


60% resolve spontaneously


Remainder treated with corticosteroids


20% unresponsive to treatment, of that, 4-10% die of related complications

(D).  Wegener’s granulomatosis:

Truly unknown cause:  unusual antigen hypersensitivity??, non-specific infection??

Consists of the triad:


Focal necrotizing vasculitis of the upper airway and lung


Necrotizing granulomas of the upper & lower respiratory tract


Necrotizing glomerular nephritis – significant kidney disease

Oral manifestations:


“strawberry gingivitis” – a florid and granular hyperplasia


Nonspecific ulcerations


Salivary gland enlargement

Treatment:  Follows identification of elevated ANCA levels (antineutrophil cytoplasm 

       antibodies), mainly c-ANCA

Cyclophosphamide, prednisone – side effects to be concerned with

Septra – used in local cases

(E).  Paget’s Disease:

A chronic and slowly progressive disease of unknown cause characterized by alternating resorption and deposition of bone resulting in weakened and distorted bones.

Multiple causes suspected, none proven.  Genetic, inflammatory, endocrine, viral (most likely at this time)

Clinical Features: 


M (2:1)>F, over 40 y.o., prevalence in Britain


More often polyostotic rather than monostotic


Bone pain can be quite severe


Pelvis, vertebrae, skull, femur most often affected


Progressive skull circumference


Maxilla > mandible

Radiographic features:


Early stage: decreased radiodensity of bone


Osteoblastic stage:  causes classic “cotton wool” appearance – patchy areas of

sclerotic bone

Teeth: pronounced hypercementosis

Labs:  Greatly elevated serum alkaline phosphatase, but normal calcium and

phosphatase levels

Treatment and Prognosis:


No Specific treatment, analgesics for bone pain


Deafness, visual problems as a result of nerve compression from bone encroachment


Denture fit problems


Osteosarcoma in 1-13% of patients (pelvis, long bones)

Oral Surgery

1. Biopsies- incisional vs. excisional

2. Displaced roots in maxillary- where do they go?

3. Fascial planes, spaces- how do they flow together?

4. How do you manage an alveolar fracture with or without periosteum?

5. Local anesthesia adverse reactions- how do you know an allergic reaction from a reaction to vasoconstrictor?

6. When would you use a cytology test?

7. Which anesthetic do you use when? What is your sequence for choosing?

8. SBE protocols for kids and adults.

9. Know the hematology norms.

10. What does a sed rate tell you?

11. How do you change your antibiotic coverage for diabetic vs. healthy patient?

12. Know submandibular swellings.

13. What muscles do what in mandibular movement?

14. Know an antibiotic sequence.

15. Latex allergy.

16. Know the ADA recommendations for waterlines.

17. Know the tissue layers involved in miniflaps.

18. Know the materials used in sutures and indications for each (2-3 questions).

19. Understand the facial layers involved in suturing a cheek and a lip.

20. Know the likelihood (%) of fractures at various locations on the mandible.

21. What do you drain intraorally vs. extraorally.

22. Know the Laforte fractures.

23. Know what you can see on different extraoral rads.

24. Understand the difference in PT and PTT.

25. Know what different surface disinfectants do. 

26. What are the signs of Addison’s disease?

27. Know your space infections (2-3 questions)

28. Know hypersensitivity reactions- IgM. 

1.  Biopsies- incisional vs. excisional

Q:  Indications and Principles of an Incisional Biopsy include: 

1. Area larger than 1 cm in diameter

2. Area less than 1 cm in diameter

3. Removal of entire lesion

4. Whenever there is a great suspicion of malignancy

5. A biopsy in wedge fashion should be performed

6. Necrotic tissue should be included

7. Better to take a deep, narrow biopsy

8. Better to take a broad, shallow biopsy

a. 1, 4, 5, 7

b. 2, 3, 6, 8

c. 1, 3, 5, 7

d. 2, 4, 6, 7

Answer: a.

Incisional Biopsy  

Samples only a particular or representative part of the lesion.  If the lesion is large or has different characteristics at different locations, more than one area of the lesion may require sampling.

Indications:  if the area under investigation appears difficult to excise because of its extensive size (larger than 1 cm in diameter) or hazardous location or whenever there is a great suspicion of malignancy, incisional biopsy is indicated.

Principles:  a biopsy in wedge fashion should be performed on representative areas of the lesion.  The biopsy site should be selected in an area that shows complete tissue changes (the lesion extends into normal tissue at the base and /or margin of the lesion).  Necrotic tissue should be avoided, because it is useless in diagnosis.  The material should be taken from the edge of the lesion to include some normal tissue.  However, care must be taken to include an adequate amount of abnormal tissue.  It is much better take a deep, narrow biopsy rather than a broad, shallow one, because superficial changes may be quite different from those deeper in the tissue.

Excisional Biopsy

Implies removal of the entire lesion at the time the surgical diagnostic procedure is performed.  A perimeter of normal tissue surrounding the lesion is also excised to ensure total removal.  Not only is the entire lesion made available for pathologic examination, but complete excision may constitute definitive treatment.

Indications:  Should be employed with smaller lesions (less than 1 cm in diameter) that on clinical examination appear to be benign.  Any lesion that can be removed completely without mutilating the patient is best treated by excisional biopsy.  Pigmented and small vascular lesions should also be removed in their entirety.

Principles:  The entire lesion, along with 2 to 3 mm of normal appearing surrounding tissue, is excised.

Peterson, L.J., et al, Contemporary Oral and Maxillofacial Surgery, 1998, Mosby

2. Displaced roots in maxillary- where do they go

Q:  What is the most likely location of a displaced maxillary molar root?

    a) Buccal space

    b) Maxillary sinus

    c) Nasal cavity

    d) Infratemporal space

    e) Vestibular space

   Answer:  B

   If a root of a maxillary molar is being removed with a straight elevator using excess apical pressure, the root can be displaced into the maxillary sinus.  Impacted maxillary third molars are occasionally displaced into the maxillary sinus or they may be displaced posteriorly into the infratemporal space.  During elevation of the tooth the elevator may force the tooth posteriorly through the periosteum into the infratemporal fossa.

Treatment:

 Several assessments must be made in order to prescribe appropriate treatment:

· What was the size of the root?  

· Was it a root tip, entire root, or entire tooth?

· Was there any infection associated with the tooth or periapical tissues?

· What is the pre-op condition of the maxillary sinus?

If it is a small fragment (2-3 mm):

   Make a minimal attempt to remove the fragment.

   Radiograph to document position and size of the fragment.

   Irrigate through the socket apex, then suction via the socket.  Check the suction solution, and radiograph to confirm removal.  If unsuccessful, then no additional surgical procedures through the socket.  Leave the root tip in place.  The small, uninfected root tip is unlikely to cause problems.  The oroantral communication should be managed as for any other.  The most likely occurrence is that the root tip will fibrose onto the sinus membrane with no subsequent problems.  If the root tip is infected or the patient has a chronic sinusitis, refer to an oral surgeon for removal.  

If it is a large fragment:

If a large fragment or an entire tooth has been displaced, then it should be removed.  The usual method is a Caldwell-Luc approach into the maxillary sinus.

Treatment of a maxillary 3rd molar displaced into the infratemporal space:

If good access and light, make a single, cautious attempt to remove the tooth.  The tooth is usually not visible.  Blind probing will result in further displacement.  If unsuccessful, stop the operation.  Allow the tooth to fibrose into place for 4-6 weeks.  Removal may then be accomplished, probably by an oral surgeon.  The patient may elect not to have the tooth removed.

Mandibular Molars

Mandibular molar roots may be displaced through the lingual plate into the submandibular fascial space.  If a broken root disappears during an attempt at removal, the surgeon should make a single attempt to remove it.  The index finger of the left hand is inserted onto the lingual aspect of the floor of the mouth to place pressure against the lingual aspect of the mandible and force the root back into the socket.  If this works, the surgeon may be able to tease the root out with a root tip pick.  If unsuccessful, then refer.  Treatment then usually involves reflecting a lingual flap and dissecting out the root.  If the root was not infected, then the surgeon may elect to leave the fragment in place.

(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 266-67.)

3. Fascial planes, spaces- how do they flow together?

Q:  Your patient presents with a case of Ludwig’s angina originating from tooth #28.  Infection traveling in which of the following routes would most likely result in such a presentation?

a. Buccal cortical plate-Buccal Space-Masseteric space-Superficial temporal space

b. Lingual cortical plate-Submandibular space-Sublingual space-Submental space

c. Lingual cortical plate- Submental space-Sublingual space- Submandibular space

d. Lingual cortical plate-Sublingual space-Submandibular space-Submental space

e. Buccal cortical plate-Submandibular space-Pterygomandibular space-Infratemporal space

Answer:  D 

Ludwig’s angina is a bilateral infection of the submandibular, sublingual, and submental spaces.  Answer (a) did not involve any of these spaces. Answers (b) and (e) are unlikely because the apex of tooth #28 usually lies anterior and superior to the mylohyoid muscle attachment, and a lingual cortical plate perforation here would lead to the sublingual space.  A buccal cortical plate perforation would lead to the vestibular space or the buccal space depending on the position of the Buccinator muscle attachment.  A sublingual space infection is usually bilateral.  The posterior border of the sublingual space is open, therefore it freely communicates with the submandibular space.  Answer (c) is incorrect because mandibular incisors usually infect the submental space.  The platysma muscle is the inferior border of the submandibular space.  Therefore the purulence may follow the platysma fascia from the submandibular into the submental space.  

Treatment:

1. The first priority of treatment is airway maintenance.  This may involve placement of an endotracheal tube, a nasotracheal tube, or some form of emergency surgical airway e.g. tracheotomy or cricothyroidotomy.  These procedures indicate the need for an immediate referral to or consultation with an Oral and maxillofacial surgeon, an E.N.T. specialist or an ER physician.  

2. Aggressive antibiotic therapy must be instituted.  IV Penicillin with or without metronidazole is the first line therapy.  Clindamycin and metronidazole or amoxicillin/clavulanic acid (augmentin) are also considered highly effective.  Empiric antibiotic treatment in the immunocompetent patient is considered safe; however, medical therapy must be guided by cultures and sensitivity testing in the immunocompromised patient.  

3. Removal of the source of the infection is critical.  This will involve vigorous incision and drainage as well as extraction of the infected tooth.  These patients are treated in a hospital setting and closely monitored.

(Taken from Peterson, Ellis, Hupp, and Tucker Contemporary Oral and Maxillofacial Surgery 3rd ed, 1998, Mosby and Andrea M. Lanctot, M.S., June 8, 1996, Stanford Medical Student Clinical Journal)

4. How do you manage an alveolar fracture with or without periosteum?

Q:   In an alveolar fracture that requires repositioning, before incising the facial tissues, the clinician must verify that the lingual soft tissues are not lacerated or pulled from their bony attachments; otherwise the ____ will be compromised?

a. Periodontal ligament

b. Blood supply 

c. Nerve innervation

d. Pentose Phosphate Pathway

Answer:  B 

When it is necessary to develop a flap to gain access to the osseous tissues, one should reposition the segment with gentle force. The flap used for access must not jeopardize the blood supply to the dento-osseous segment. In general, the soft tissues must be left to the lingual portion of the alveolar process, with exposure on the facial aspect. 

(Taken from Peterson, Ellis, Hupp and Tucker, Contemporary Oral and Maxillofacial Surgery, 1998, Mosby)

SUPPLEMENTAL:

Q:  If a fractured tuberosity is attached to the periosteum, it may be saved by immobilization with a dental splint, which is left in place for ______, and then the tooth contained in it is sectioned and removed.


a. 1-2 weeks


b. 4 days


c. 3-5 weeks


d. 8-10 weeks

Answer: C 

Occasionally the tuberosity is completely fractured when the removal of a second or third maxillary molar is attempted. It may be so ankylosed to the tooth that is cannot be detached. Tearing the mucosa must be avoided since this prevents good closure of the wound. This is important because the tuberosity and the bone over the molar are part of the floor of the maxillary sinus, and removal produces a perforation of appreciable dimensions. A fractured tuberosity with attached periosteum should be splinted for 3-5 weeks and then the tooth should be sectioned and removed. If surgical excision of the maxillary tuberosity is chosen, an incision in the buccal sulcus and along the gingival margin are made, a flap is raised, exposing the bone with the tooth attached. The fragment is then freed by blunt dissection and removed. This allows inspection of the exposed maxillary sinus. If it is healthy, the bone is debrided and the flaps are trimmed, reapposed, and sutured. If infected, a nasal antrostomy is indicated. In the presence of severe chronic infection, a Caldwell-Luc procedure may be required. 

(Taken from Thomas, Fifth edition: Oral Surgery, Volume One,1969, Mosby)

5. Local anesthesia adverse reactions- how do you know an allergic reaction from a reaction to vasoconstrictor?

Q:  The clinical manifestation of an allergic reaction to local anesthesia includes:

a. Tenseness

b. Perspiration

c. Angioedema

d. Dizziness

Answer: c

Allergy is a hypersensitive state acquired through exposure to a particular allergen, reexposure to which brings about a heightened capacity to react.  Clinical manifestations of allergy vary and include the following:

Fever

Angioedema

Uriticaria

Dermatitis

Depression of blood-forming organs

Photosensitivity 

Anaphylaxis

Clinical manifestation of vasopressor overdose include:

Fear, anxiety




Dizziness

Tenseness




Pallor

Restlessness




Respiratory difficulty

Throbbing headache



Palpitations

Tremor





Sharp rise in BP, primarily systolic

Perspiration




Elevated heart rate

Weakness




Possible cardiac dysrhythmias

Differences:

1. In contrast to the overdose reaction, in which clinical manifestations are related directly to the pharmacological properties of the causative agent, in allergy the reaction is always produced by an exaggerated response of the immune system.  

2. Allergic reactions are not dose related, overdose reactions are dose related.

(Taken from Handbook of Local Anesthesia by Malamed, 3rd Ed.)

6. When would you use a cytology test?

Q:  Oral cytology may be helpful when large areas of mucosa must be monitored for dysplastic changes associated with which of the following?

1.  Post radiation changes

2.  Lichen Planus

3.  Herpes Simplex Infections

4.  Pemphigus Vulgaris

a.  1, 2

b.  1,2,3

c.  1,3,4

d.  2,3,4

e.  All of the above

Answer:  C

Ref:  
Peterson, Textbook of Contemporary Oral and Maxillofacial Surgery, 3rd Edition, page: 521


Shafer, Hine, Levy, A Textbook of Oral Pathology, 4th Edition, Pages: 598-599

   Cytologic examination for tumor cells was first described as a diagnostic procedure for detection of uterine cervical malignancy.  Although application to the oral cavity has been advocated it should be used as an adjunct to, not as a substitute for, biopsy.  Studies have shown oral cytology to be unreliable (having an unacceptable number of false negatives), especially when pathologists who lack expertise in oral cytology examine the specimen.  Cytology allows examination of individual cells but cannot provide the histologic architecture so important to an accurate diagnosis.  

INDICATIONS:  When large areas of mucosal change must be monitored for dysplastic change, such as post radiation changes, herpes and pemphigus, cytology may be helpful.

   It should be remembered that the majority of benign lesions that occur in the oral cavity do not lend themselves to cytologic smear.  For example, lesions that have a normal-appearing and intact surface, such as a fibroma, should be excised and never smeared.  In addition, most authorities agree that leukoplakia does not lend itself to cytologic diagnosis because of the scarcity of viable surface cells in the smears taken from such lesions.  Cytologic smears have been useful in the diagnosis of lesions of herpes simplex infection, herpes zoster, pemphigus vulgaris, benign familial pemphigus, keratosis follicularis, hereditary benign intraepithelial dyskeratosis, white sponge nevus, candidiasis, and pernicious and sickle cell anemia.

Finally, it should be remembered that a negative cytology report does not rule out cancer and that a repeat smear or biopsy is indicated in all clinically suspicious lesions.
7. Which anesthetic do you use when? What is your sequence for choosing?

Q:  When dealing with an infection, you want an anesthetic with a high pKa.

True or False

Answer:  False
 Q:  Which anesthesia would you choose when dealing with an infection?

1. Mepivacaine

2. Lidocaine

3. Bupivacaine

Answer:  Mepivacaine

Q:  Selection of an appropriate vasoconstrictor for use with a local anesthetic agent, the following factor(s) should be considered

1. The duration of the dental procedure

2. The need for hemostatsis during and following the procedure

3. Medical status of the patient

4. All the above

Answer:  4 (all the above)

The following are contraindications to the use of vasoconstrictors in dental patients?

1. Patients with blood pressure in excess of 200 mm Hg systolic or 115 mm Hg diastolic

2. Patients with uncontrolled hyperthyroidism

3. Patients with severe cardiovascular disease

a. Less than 6 months after myocardial infarction

b. Less than 6 months after cerebrovascular accident

c. Daily episodes of angina pectoris or unstable angina

d. Cardiac arrhythmias despite appropriate therapy

4. Patients who are undergoing general with halogenated agents

The primary effect of local anesthetic agents in producing a conduction block is to decrease the permeability of the nerve membrane to sodium ions.  Nerve block produced by local anesthetics is called a nondepolarizing nerve block.  The vast majority of injectable local anesthetics are tertiary amines.  Only a few, such as prilocaine and hexylcaine, are secondary amines.  Local anesthetic agents are classified as either ester or amide type according to their chemical linkages.  Ester-lined local anesthetics (e.g., procaine) are readily hydrolyzed in aqueous solution.  Amide-linked local anesthetics such as lidocaine are relatively resistant to hydrolysis.

It is well know that the pH of the local anesthetic solution (and the pH of the tissue into which it is deposited) can affect its nerve-blocking action.  Acidification of tissue decreases local anesthetic effectiveness.  Alkalinization of the local anesthetic solution speeds the onset of action and increases clinical effectiveness.  The ability of a local anesthetic drug to block nerve impulses in profoundly altered by changes in extracellular pH.

In solution the anesthetic salt exists in two molecular forms simultaneously: (1) uncharged molecules (RN), also called the base, and (2) positively charged molecules (RNH+) called the cation.

RNH+ ( RN + H+
The relative proportion of each form present in the solution depends on the pH of the solution or the surrounding tissues.

The two factors involved in the anesthetic action of the local anesthetic are diffusion of the agent through the nerve sheath and binding at the receptor site in the cell membrane.  The uncharged, lipid-soluble, free base form (RN) is responsible for diffusion of the local anesthetic through the nerve sheath.  An agent’s ability to diffuse through the tissues surrounding a nerve is of critical significance.

	Agent
	pKa
	% base (RN) at pH 7.4

	Mepivacaine
	7.6
	40

	Etidocaine
	7.7
	33

	Articaine
	7.8
	29

	Lidocaine
	7.9
	25

	Prilocaine
	7.9
	25

	Bupivacaine
	8.1
	18

	Tetracaine
	8.5
	8

	Chloroprocaine
	8.7
	6

	Procaine
	9.1
	2


· A local anesthetic with a high pKa has very few molecules available in the free base form at a normal tissue pH of 7.4.

· A local anesthetic with a low pKa has a very large number of base molecules, which are able to diffuse through the nerve sheath.

Articaine

Articaine is classified as an amide.  

· It differs from all other amide local anesthetics in that it is derived from thiophene, other amide local anesthetics contain benzene.  This renders the molecule more lipid soluble and therefore better able to cross lipid barriers, for example, the nerve membrane.

· A second molecular difference is that it has an extra ester linkage.  This causes articaine to be hydrolyzed by plasma esterase.  In fact, 90-95% of articaine is metabolized in the blood and only 5-10% is broken down by the microsomal P450 enzyme system of the liver.

· Articaine achieves anesthesia by blocking sodium and potassium channels in the nerve membrane.

· The half-life of articaine is approximately 20 minutes, while lidocaine is approximately 90 minutes.

· Articaine’s comparatively short half-life is due to the fact that it is biotransformed primarily by plasma esterases.

· Lidocaine and other amides are mostly biotransformed in the liver, resulting in a longer half-life.

· Articaine is excreted by the kidnesy, 2-5% unchanged, 40-70% as articainic acid, and 4-15% as articainic acid gulcoronide, which also appears to be an inactive metabolite.

· If after 30 minutes the patient requires additional local anesthetic, re-injection with articaine can occur since the majority of that initial dose will have been metabolized.

Two important facts

· Articaine, like lidocaine, has a maximum dose of 7 mg/kg for healthy individuals.

· Articaine is a 4% solution.  Since articaine is a 4% solution and lidocaine is a 2% solution, one can only give approximately half as much articaine as lidocaine.

· If treating a small child (ie, weight of 15 kg or approximately 30 lbs.) the toxic dose is approached with less than two cartridges of a 4% solution.

Isen, David, Articaine: Pharmacology and clinical use of a recently approved local anesthetic. Dentistry Today: p74-77, November 2000.

	Local Anesthetic
	Half-Life (min)

	Articaine
	20

	Prilocaine
	90

	Lidocaine
	90

	Mepivacaine
	115

	Etidocaine
	155

	Bupivacaine
	210


	Component
	Purpose

	Articaine HCL
	Local anesthetic

	Epinephrine tartrate
	Vasoconstrictor

	Sodium chloride
	Isotonicity

	Sodium metabisulphite
	Vasoconstrictor antioxidant

	Distilled water 
	Volume for injection


	Factor
	Action affected
	Description

	pKa
	Onset
	Lower pKa= more rapid onset of action, more RN molecules present to diffuse through nerve sheath, thus onset time is decreased

	Lipid solubility
	Anesthetic potency
	Increased lipid solubility=increased potency

	Protein binding
	Duration
	Increased protein binding allows anesthetic cations (RHN+) to be more firmly attached to proteins located a receptor sites, thus duration of action is increased

	Nonnervous tissue diffusibility
	Onset
	Increased diffusibility = decreased time of onset

	Vasodilator activity
	Anesthetic potency and duration
	Greater vasodilator activity = increased blood flow to region = rapid removal of anesthetic molecules from injection site, thus decreased anesthetic potency and decreased duration.


Vasoconstrictors are highly important additions to a local anesthetic solution for the following reasons:

1. By constricting blood vessels, vasoconstrictors decrease blood flow to the site of infection

2. Absorption of the local anesthetic agent into the bloodstream is slowed, thereby producing lower levels in the blood

3. Lower blood levels of anesthetic lead to a decreased risk of overdose reaction.

4. Higher concentrations of the local anesthetic agent remain in and around the nerve for longer periods, thereby significantly increasing the duration of action of most local anesthetics

5. Vasoconstrictors minimize bleeding at the site of administration and are therefore useful in procedures where bleeding is anticipated.

Systemic actions of epinephrine

· Epinephrine acts on both ( and ( receptors, with its ( effects predominant.

The overall action of epinephrine on the heart and cardiovascular system is one of direct stimulation:

· Increased systolic and diastolic blood pressure 

· Increased cardiac output

· Increased stroke volume

· Increased heart rate

· Increased strength of contraction

· Increased myocardial oxygen consumption

Three vasoconstrictors are currently available in local anesthetic cartridges in the United States.  In order of their effectiveness they are epinephrine, norepinephrine, and levonordefrin.

Malamed, S.F., Handbook of Local Anesthesia. 2nd edition, 1986, Mosby.
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Introduction

Local anesthesia is defined as the loss of sensation in a body part without the loss of consciousness or the impairment of central control of vital functions. Local anesthetics can be classified among the most important and commonly used drugs in the practice of medicine and dentistry. Their ability to provide loss of sensation to a specific area of the body being treated revolutionized the practice of medicine and dentistry as it precluded the use of general anesthetics for many surgical procedures.
History

For centuries, natives of the Andean highlands have used the leaves of the coca bush (Erythroxylon coca) in which cocaine occurs in abundance, for its euphoric and stimulatory properties as well as its ability to prevent hunger.

Albert Niemann in 1859-60 was the first to isolate cocaine and discovered its anesthetic properties. Sigmund Freud studied the physiological actions of cocaine. In 1884 Karl Koller introduced cocaine into the clinical practice of medicine, using it as a topical anesthetic and pain relieving action for opthamological surgical procedures. William Halstead, who was a pioneer in regional nerve blockade, demonstrated the high abuse potential by his addiction to cocaine. Abuse liability and frequent fatalities prompted a search for safer synthetic anesthetics. This search was initiated in 1892 by Alfred Einhorn. In 1905 he developed Procaine (Novocaine) the first injectable local anesthetic. This was the dental standard for over 40 years until the introduction of Lidocaine in 1948¹.

Properties of an ideal local anesthetic

1. Its action must be reversible.

2. It must be non-irritating to the tissues and should not produce any secondary local reaction.

3. It should have a low degree of systemic toxicity. (Extremely low mortality rate estimated at 1 in 45 million administrations).

4. It should have sufficient potency to provide complete anesthesia.

5. It should have rapid onset and be of sufficient duration to be advantageous.

6. It should have sufficient penetrating properties to be effective as a topical anesthetic.

7. It should be relatively free from producing allergic reactions.

8. It should be stable in solution and undergo bio-transformation readily within the body.

9. It should be either sterile or capable of being sterilized by heat without deterioration.

*** No local anesthetic in use fulfills all of these requirements, particularly regarding the duration of action.

Classification

All local anesthetic drugs except cocaine are synthetic. Traditionally there have been two main groups available for use, the Esters and the Amides.

Both of these types of anesthetics have three main parts as follows:

1) Aromatic Group- The lipophilic portion.

2) Intermediate Chain- Provides the link/spatial separation between the Aromatic Group (lipophilic) and the Amino Group (hydrophilic).
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3) Secondary or Tertiary Amino Terminus (Amino Group)- The hydrophilic portion. Local Anesthetics are classified on the basis of the Intermediate Chain.

Ester Anesthetics are metabolized in the plasma by the enzyme pseudocholinesterase. Procaine (Novocaine) undergoes hydrolysis to para-aminobenzoic acid (PABA), which is excreted unchanged in the urine, and diethylamino alcohol, which undergoes further transformation prior to excretion. Allergic reactions that occur in response to ester anesthetics are usually not in response to the parent compound but rather to the PABA which is a major metabolic product of all ester-type local anesthetics. The configuration of PABA is common to many other antigenic compounds and may account for the cross reactivity.

Approximately 1 in 3000 persons has an atypical form of pseudocholinesterase, resulting in the inability to hydrolyze the ester-type local anesthetic. This in turn may cause a prolongation of high blood levels of the agent and increased toxicity.

NOVOCAINE (Procaine)

- First injectable anesthetic to be synthesized.

- Developed by Alfred Einhorn in 1904-1905.

- Classified as an Ester.

- Metabolized in the plasma by pseudocholinesterase.

- Excreted by the Kidneys.

Amide Anesthetics are metabolized in a more complex fashion in the liver. The status of the liver function is therefore significant. In a patient with a healthy liver about 70% of the drug undergoes bio-transformation. Patients with compromised liver function are unable to break down amide-type anesthetics at a normal rate which leads to slower bio-transformation and increased levels of local anesthetic in the blood as well as the increased potential for toxicity. 

LIDOCAINE

- First amide-type local anesthetic.

- Developed by Niles Lofgren 1943.

- Marketed in 1948.

- Metabolized in the liver.

- Excreted by the kidneys.

- The Current Standard by which all other local anesthetics are compared. 

Kidney Function is also a point to consider when administering local anesthetics. The kidneys are the primary excretory organs for both the local anesthetic and its metabolites. Patients with severe renal impairment may be unable to remove the drug or its metabolites. This results in elevated levels in the blood and increased potential for toxicity.

Anesthetic potency and duration of action 

Potency and duration of action are other ways in which local anesthetics may be described. Minimal anesthetic concentration (Cm) which is defined as the lowest concentration of local anesthetic that blocks impulse conduction within a certain time frame describes potency. Potency is related to physicochemical properties such as intrinsic vasodilator activity, tissue diffusion characteristics, and lipid solubility. Lipid solubility is the single most important determinant of local anesthetic potency. Local anesthetics such as bubivacaine that are highly lipid soluble are very potent, and conversely those that have low lipid solubility such as procaine are considered to have low potency. The duration of action is directly proportional to the local anesthetics  protein binding characteristics ². The longest duration of action is found in local anesthetics that have a high protein binding capacity (bupivacaine) vice procaine which has a very low protein binding capacity and therefore shorter duration of action.

Commonly used local anesthetics

Lidocaine - (Xylocaine) 1948.

Mepivacaine - (Carbocaine, Polocaine) 1957 ( Comparatively a mild vasodilator; can be  

used effectively without vasoconstrictor). 

Bupivacaine - (Marcaine) 1957 (Long acting; Contraindicated in children and mentally   

handicapped persons due to the potential for self mutilation).

Etidociane - (Duranest) 1971 (Long acting like Bupivacaine).

Benzocaine - Ester Type Topical; Not suitable for injection; Usually supplied as 14-20% concentration.

Cartridge Composition

1. Local anesthetic in the base/salt form.

     2.   Vasopressor drug to slow absorption and increase the safety and duration of action.

   a.
Preservative for the vasopressor - antioxidizing factor to minimize oxidation of the 

        vasoconstrictor.  Usually sodium bisulfite (Oxygen scavenger).

3. Sodium Chloride – added to make the solution isotonic with the tissues of the body.

     4.   Sterile distilled H2O used as the dilutent to provide the volume of the solution and a 

           delivery medium.

 **** Preservative/antiseptic: Methylparaben serves no purpose in dental cartridges, and has been removed from single dose cartridges since 1984 due to its potential for causing allergic reactions.

Mechanism of action: How do local anesthetics work?

The nerve fires an impulse when it becomes depolarized by a rapid influx of Na+ ions into the interior of the nerve cell. This can be described as a transient reversal of the nerve membrane to the permeability to sodium ions. 

The primary effect of the local anesthetic agent in producing a nerve conduction block is to decrease the permeability of the nerve membrane to (Na+) sodium ions thus preventing the influx of Na+ ions into the nerve. Therefore local anesthetics interfere with the sodium conductance and inhibit propagation of impulses along the nerve fibers, at synapses, sensory endings, and myoneural junctions.

Most of the blocking action of these drugs is due to the attachment of the local anesthetic to specific binding sites inside the nerve cell.  Local Anesthetics do not penetrate the myelin sheath. Small un-myelinated nerve C fibers which maintain vascular tone and transmit slow pain, and lightly myelinated nerve A-delta fibers, which transmit fast pain, are readily susceptible. Blocking nerve conduction of the heavily myelinated nerve A fibers, which are responsible for motor function must take place at the Nodes of Ranvier ³. Local anesthetics are more likely to block open or refractory nerve cells. In other words nerve cells which are active. Sensory nerves are more active than motor nerves, thus, local anesthetics affect sensory nerves more than motor nerves. 

Effects and influence of pH
Anesthetics in solution exist in both an uncharged or base form and a charged or ion form.  The proportion of each form of anesthetic is dependent upon the acidity of the environment and the tendency for the base form to dissociate into its ion form.  A measure of the strength of this tendency is called the dissociation constant (pKa). The pKa is defined as the pH at which 50 per cent of a drug is ionized.  Local anesthetics have pKs between 7.7 and 9.3, which permits them to exist in both ionized and non-ionized forms at physiologic pH 7.4. Only the base form of the anesthetic molecule can diffuse across the nerve membrane. Within the nerve only the ionized form of the molecule produces anesthesia by binding at the receptor and producing conduction blockade. As a rule, anesthetics with dissociation constants closest to the pH of normal tissues are most effective at producing profound anesthesia. In the presence of tissue injury, inflammation, or infection, the local environment becomes acidic and pH may fall to 5.5 to 5.6 (purulent environment).This lower pH has a pronounced effect on dissociation, lowering extranural concentrations of base and, making adequate levels of intranural anesthetic difficult to attain.  The best anesthetic to use in this situation is mepivacaine.   

% total drug at pH 7.4

Agent


pKa


Onset   
Cation      Free Base 

Mepivacaine
           
7.7


Fast        
67

33

Lidocaine
           
7.8


Fast

71

29

Etidocaine
           
7.9


Fast

75

25

Prilocaine
          
7.9


Fast

75

25
 

Bupivacaine
    
8.1

Intermediate

83

17

               
Procaine

9.1


Slow

98

 2
               

COMPLICATIONS – Local and Systemic

Needle Breakage- Most common cause is a sudden unexpected movement.

Most needles today are made of stainless steel. Advantages of larger needles, 25 gauge vs. 30 gauge is that there is less deflection as the needle passes through the tissue leading to more successful anesthesia, easier and more reliable aspiration, less needle breakage.

Needles should not be inserted more than 2/3 their length, unless absolutely necessary for the following reasons:

1. Needle breakage although uncommon with disposable needles, does occur.

2. Finer needles are more likely to break as opposed to thicker needles.

3. The point at which the shank meets the hub is the point at which breakage is most likely  

    to occur.

4. Bending needles weakens them, making them more susceptible to breakage.

Other Recommendations:

Never force a needle against resistance.

Never change a needle’s direction while still embedded in tissue.

Needles should be changed following every three insertions on a given patient.

If a broken needle can be retrieved without surgical intervention then no problem exists.

Needles that break off within the tissues and cannot readily be retrieved do not migrate, but are enclosed rapidly by scar tissue. Infection is extremely rare.

When a needle breaks, remain calm. Instruct the patient not to move, keep the patient’s mouth open and place a bite block if available. If the fragment is protruding, remove it with cotton pliers or a hemostat. If the needle is lost and cannot be readily retrieved, do not incise and probe. Calmly inform the patient. Note the incident in the patient’s record and refer to oral surgeon for consultation.

Pain on Injection may be due to careless injection technique, a dull needle from multiple injections, or rapid deposition of the solution.

Prevention: Adherence to proper techniques, use sharp needles, use topical anesthetic, use sterile anesthetic solutions, and slow injections. Cartridges at ambient room temperature are recommended for patient comfort.  

Burning On Injection is due to the difference in pH of the solution being deposited with respect to that of the tissues. The pH of local anesthetic is approximately 5 and solutions containing vasoconstrictor are even more acidic. Rapid injection into denser tissues can also cause a burning feeling. Contamination of anesthetic with sterilizing solution or alcohol that has leaked into the cartridge can cause burning. Solutions warmed to body temperature are usually considered too hot by the patient. It’s hard to always prevent this but it will help to inject slowly (1 cartridge/min), and store anesthetics at room temperature in the original container.

Persistent Anesthesia or paresthesia may be caused by trauma to any nerve. Injections of contaminated solutions can cause edema and pressure on a nerve leading to paresthesia.

Trauma to the nerve sheath by the needle and hemorrhage due to a rupture vessel are other causes. Strict adherence to proper injection techniques and proper care and handling can prevent paresthesia. Most paresthesias resolve in 8 weeks with no treatment. Damage must be severe for the condition to be permanent. Most paresthesias involve the lingual nerve with the inferior alveolar nerve second.

Management: Reassure the patient and explain that paresthesia is not uncommon following anesthestic injection. Arrange an appointment to examine the patient. Record the incident in the patient’s chart. Determine the degree of paresthesia and explain that these cases usually resolve in about 2 months or longer. Examine the patient every two months if it continues to persist refer to oral surgeon or neurologist.

Trismus may be due to trauma to muscles or blood vessels in the infratemporal space following dental injections. It can also be caused by contaminated cartridges, hemorrhage, low grade infection, needle insertion, and from excessive amounts of anesthetic.

To prevention trismus, use sharp needles, uncontaminated cartridges, sterile needles, avoid repeat injections, and use minimal anesthetic. To manage trismus arrange an appointment for examination, recommend warm moist heat 20min/hour, analgesic (aspirin), and possibly prescribe a muscle relaxant (Diazepam 10mg/bid). Initiate opening and closing exercises for 5min every 3 to 4 hours (chewing gum). Improvement is usually reported in 48 hours.

Hematoma can be caused by inadvertently nicking a blood vessel either an artery or a vein during an injection. PSA nerve block is the most common vessel affected with the inferior alveolar nerve block being second most common.

Management: When swelling becomes evident direct pressure should be applied to the site. Advise the patient about soreness and possible limitation of movement. Do not apply heat to the area for at least 6 hours later. Heat produces vasodilation which may further increase the hematoma. Cold may be applied to the region immediately on the recognition of a developing hematoma. It acts as an analgesic and a vasoconstrictor which could minimize the size of the hematoma. Time is the best treatment. The hematoma will be present for 7 to 14 days with or without treatment.

Other possible local complications include: Infection, edema, tissue sloughing, soft tissue injury, transient facial nerve paralysis, post-anesthetic intraoral lesions (recurrent apthous, herpes simplex).

Systemic Complications

Allergic

Vasovagal

Overdose
A. Allergic

1. The anesthetic drug itself - (basically esters)
a.
0.033 % incidence of atypical pseudocholinesterase

b.
effects ester metabolism

c.
hereditary

d.
increased toxicity

2. The antioxidant (Sodium bisulfite)

a. now reported with increasing frequency 

b.
allergic response (most often steriod dependent asthmatics may develop severe response - bronchospasm)

c.
not found in "plain" anesthetic

3. The preservative - Preservatives are the major culprit when it comes to the adverse reactions to local anesthetic agents. The Federal Food and Drug Administration recommended that the use of certain preservative agents (Methylparaben) in single dose injectable preparations such as local anesthetics used in dentistry be discontinued as of 1 January 1984. This was in response to justified complaints regarding the allergenicity of the no longer needed preservative. 

Management of the patient with confirmed allergy

Dermatological reactions are the most common allergic drug reactions associated with local anesthetic administration. They include urticaria and angioedema.  Urticaria is associated with wheals, which are smooth elevated patches of skin. Intense itching is frequently present.

Angioedema is localized swelling in response to an allergen. Skin color and temperature are usually normal. Pain and itching are uncommon angioedema most frequently involves the face, hands, feet, and genitalia, but it can also involve the lips, tongue, pharynx and larynx.

Respiratory reactions: Bronchospasm is the classic respiratory allergic response. The condition is characterized by: 

a. respiratory distress
       e. perspiration

b. wheezing
f. tachycardia

c. cyanosis
g. increased anxiety

d . flushing

Generalized anaphylaxis: Signs and symptoms of generalized anaphylaxis follow a typical progression.

1. skin reactions

2. smooth muscle spasm of the GI and genitourinary tracts and respiratory muscle     

   (bronchospasm)

3. respiratory distress

4.
cardiovascular collapse

Management:  Refer to Medical
Delayed Skin Reactions: IM antihistamine, Medical consultation

Immediate Skin Reactions: 0.3ml  1:1,000epi, IM antihistamine, Medical consultation


Respiratory Reactions: Terminate dental tx, position pt. In semi erect position, administer oxygen via full face mask, IM epi, IM antihistamine, Medical Consultation

Laryngeal Edema: same as Respiratory Reactions but summon medical to the scene


Anaphylaxis: Summon medical, BLS, epi, vital signs

B.
Vasovagal reactions  

1.  Syncope 


4. Deep Sighs

2.  Nausea


5. Apprehension

3.  Sweating, Pallor

6. Panic 

Emotional excitation of the parasympathetic nerves to the heart and vasodilator nerves to the skeletal muscle resulting in reduced heart rate, reduced arterial pressure, and reduced blood flow to the brain.

Management: Patient is placed in a reclined position, reassure patient, oxygen as needed, and monitor vital signs. 
C. Overdose reactions Overdose reactions are the most common (up to 99%) of all true adverse drug reactions. Most overdose reactions to local anesthetic solutions are mild, of short duration and the result of an overdose of the agent. Elevated blood levels of local anesthetics may result from one or more of the following:

1. The total dose administered is too large. Maximum dosage of injectable medications are   calculated considering a number of factors. These include the patients age, physical status, and weight. Maximum recommended dosages of local anesthetics commonly used for normal healthy patients should be decreased for debilitated or elderly persons. A guideline for recommended dosages is 2 mg/lb, and 300 mg maximum (per SF Malamed). Rarely are more than three to four cartridges given in a typical dental appointment. Despite the ability to achieve widespread anesthesia with minimal amounts of local anesthetic, excessive anesthetic administration is the most frequent cause of overdose. This is most likely due to ineffective administration by the dentist.

2. Absorption from the site of injection is usually rapid. The use of anesthetic with vasoconstrictor increases the duration of anesthesia and reduces the systemic toxicity by delaying absorption into the CVS. Vasoconstrictors should be included in local anesthetic solutions unless specifically contraindicated by the medical status of the patient or by the duration of the planned treatment.

   3.  The anesthetic is inadvertently administered intravascularly. Care and knowledge of the        anatomy should reduce the incidence of this occurrence. Prevention of intravascular injection is best accomplished by the following:

  a.  use of aspirating syringe

 b. use of a needle no smaller than 25 gauge

 c. aspiration in at least two places before injection

 d. injecting slowly

Management of local anesthetic overdose includes termination of the dental procedure,  maintaining the airway and providing oxygen, reclining the patient, monitoring vital signs, allowing sufficient recovery time, and if severe, summon emergency medical assistance.

4. Vasoconstrictor overdose reactions. The optimum concentration of epinephrine for  

prolongation of pain control appears to be 1: 100,000 (U.S. & Canada) or 1:200,000 (other countries). The use of 1:50,000 epinephrine for pain control cannot be recommended. Epinephrine 1:50,000 or 1:100,000 may be useful via local infiltration in the control of bleeding when directly applied to the surgical site. Epinephrine or local anesthesia overdose reactions under these conditions are quite rare. Clinical manifestations of epinephrine or other vasopressor overdose include:

a. fear, anxiety 

b. tenseness , restlessness
g. respiratory difficulty

c. headache


h. palpitations

d. tremor


i. sharp elevation in blood pressure

e. weakness, dizziness


j. elevated heart rate

f. pallor


k. possible cardiac dysrythmias

Most instances of epinephrine overdose are of short duration and little or no formal management is required. However, on occasion the reaction may be prolonged and some management is desired. A suggested protocol includes: terminating the dental procedure, positioning the patient, reassuring the patient, monitoring the vital signs, allowing for sufficient recovery time.

**** Conversions

1 % = 10 mg/ml

2 % = 20 mg/ml

3 % = 30 mg/ml

% concentration = mg/ml x 1.8ml = total mg/cartridge

eg: lidocaine 2% = 20mg/ml x 1.8ml = 36mg lidocaine per cartridge

1:100,000 epi = 1 gm/100,000 ml = 1000mg/100,000ml = 0.01 mg/ml

eg: lidocaine 2%  with 1:100,000 epi = .01 mg/ml x 1.8ml = .018 mg epi / cartridge

Lidocaine (Xylocaine) 2% with 1:100,000 epinephrine

Maximum dose is 300mg lidocaine    36mg/cartridge    8 cartridges = 288 mg lidocaine

Maximum dose is 0.2 mg epi      0.018mg/cartridge    8 cartridges =.144mg epi

Marcaine (Bupivacaine) .5% with 1:200,000 epinephrine

Maximum dose is 90mg bupivacaine   9mg/cartidge   10 cartridges = 90 mg bupivacaine

Maximum dose is 0.2 mg epi     0.009mg/cartridge  10 cartridges =.09 mg epi

Mepivacaine (Carbocaine)  2% with 1:20,000 neocobefrin (levonordefrin)

Maximum dose is 300mg mepivacaine   36mg/cart      5 cart = 180 mg mepivacaine

Maximum dose is 0.5mg levo          0.09mg/cart      5 cartridges = .45 mg levo

**** Absolute maximum doses of amide type anesthetics used in dentistry

1. Lidocaine (Xylocaine) = 300mg   2.0mg/lb

2. Mepivacaine (Carbocaine) = 300mg   2.0mg/lb   

3. Prilocaine (Citanest) = 400mg   2.7mg/lb

4. Bupivacaine (Marcaine) = 90mg   0.6mg/lb

Epinephrine = 0.2mg (normal adult); 0.04mg (cardiac patient)

Levonordefrin = 0.5mg (normal adult); 0.2mg (cardiac patient)

Approximately 2.2 cartridges of epinephrine or levonordefrin for the cardiac patient.
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8. SBE protocols for kids and adults.

Q:  What is the AHA recommendation for SBE prophylaxis for an adult who is allergic to penicillin?

     a) Augmentin 1 g orally 1 hour pre-op

     b) Erythromycin 2 g orally 1 hour pre-op

     c) Clindamycin 600 mg orally 1 hour pre-op

     d) Vancomycin 1 g IV 30 minutes pre-op

     e) Ciprofloxacin 500 mg orally 30 minutes pre-op

   Answer:  C     

   There are three possible oral regimens for a PCN-allergic adult:

· Clindamycin 600 mg 1 hour pre-op 

· Cephalexin or Cefadroxil 2 g 1 hour pre-op 

· Azithromycin or Clarithromycin 500 mg 1 hour pre-op

   For a non-PCN allergic adult the standard regimen is Amoxicillin 2 g orally 1 hour pre-op.

   If the adult is unable to take oral medication and is not PCN-allergic, then the regimen is:

· Ampicillin 2 g IM or IV within 30 minutes before procedure.

   If the adult is unable to take oral medication and is PCN-allergic then the regimen is:

· Clindamycin 600 mg IV within 30 minutes before procedure
· Cefazolin 1 g IM or IV within 30 minutes before procedure.

(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 414.)

Q:  What is the AHA recommendation for SBE prophylaxis for a child who is not allergic to penicillin?

     a) Penicillin 50 mg/kg orally 1 hour pre-op

     b) Clindamycin 20 mg/kg orally 1 hour pre-op

     c) Erythromycin 50 mg/kg orally 30 minutes pre-op

     d) Amoxicillin 50 mg/kg orally 1 hour pre-op

     e) Amoxicillin 2 g orally 1 hour pre-op

   Answer:  D

   This is the standard regimen for a child.  For the PCN-allergic child there are three 

   possible regimens:

· Clindamycin 20 mg/kg orally 1 hour pre-op

· Cephalexin or Cefadroxil 50 mg/kg orally 1 hour pre-op
· Azithromycin or Clarithromycin 15 mg/kg orally 1 hour pre-op   

    If the child is unable to take oral medication and is not PCN-allergic, then the regimen is:

· Ampicillin 50 mg/kg IM or IV within 30 minutes before procedure

    If the child is unable to take oral medication and is PCN-allergic then the regimen is:

· Clindamycin 20 mg/kg IV within 30 minutes before procedure

· Cefazolin 25 mg IM or IV within 30 minutes before procedure

Total children’s dose should not exceed the adult dose.

(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 414.)

Q:  In which of the following dental procedures is SBE antibiotic prophylaxis recommended?

     a). Periodontal procedures

     b). Restorative dentistry

     c). Suture removal

     d). All of the above

     e). a and c only 

   Answer:  A

	Dental procedures in which prophylaxis is recommended
	Dental procedures in which prophylaxis in NOT recommended

	1. Dental extractions

2. Periodontal procedures

3. Dental implant placement

4. Periapical endodontic procedures

5. Initial placement of orthodontic bands, but not brackets

6. Intraligamentary local anesthetic injections

7. Dental prophylaxis when bleeding is expected
	1. Restorative dentistry

2. Routine local anesthetic injection

3. Intracanal endodontic therapy

4. Suture removal

5. Placement of removable appliances

6. Making impressions


(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 413.)

Q:  For which of the following cardiac conditions is SBE antibiotic prophylaxis recommended?

     a). Prosthetic cardiac valve

     b). Mitral valve prolapse with valvular regurgitation

     c). Previous rheumatic fever with valvar dysfunction

     d). All of the above

     e). a and b only

   Answer:  E

	 Cardiac conditions associated with endocarditis

  High-risk category---prophylaxis recommended
   1. Prosthetic cardiac valve

   2. Previous bacterial endocarditis

   3. Complex cyanotic congenital heart disease

   4. Surgically constructed systemic pulmonary heart

  Moderate-risk category---prophylaxis recommended
   1. Most other congenital malformations

   2. Acquired valvar dysfunction

   3. Hypertropic cardiomyopathy

   4. Mitral valve prolapse with valvar regurgitation
  Negligible-risk category---prophylaxis NOT recommended
   1. Isolated secundum atrial septal defect

   2. Surgical repair of atrial septal defect; patent ductus arteriosus

   3. Coronary artery bypass graft

   4. Mitral valve prolapse without regurgitation
   5. Physiologic, functional, or innocent heart murmur]

   6. Previous rheumatic fever with valvar dysfunction


(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 413.)

9. Know the hematology norms.

Q:  Which laboratory value for a 27-year-old female would be cause for concern?

q. Hematocrit 43%

r. Hemoglobin 15g/dL

s. White blood count 14, 000/mL

t. Mean corpuscular volume 95 mm3
u. Mean corpuscular hemoglobin concentration 35 g/dL




Answer:  C




The following are normal adult Female Hematology values:




Hematocrit (Hct) 42 ± 2% 




Hemoglobin 14 g/dL ± 2




White blood count (WBC) 7000/mL ± 3000 




Mean corpuscular volume (MCV) 90 ± 7mm3



Mean corpuscular hemoglobin concentration (MCHC) 34 ± 2 g/dL  




Mean corpuscular hemoglobin (MCH) 29 ± 2 pg/cell




A White blood cell count of 14,000 represents a 40% increase above

 


normal.




(Taken from Peterson, Ellis, Hupp, and Tucker Contemporary Oral and Maxillofacial Surgery 3rded, 1998, Mosby)

10. What does a sed rate tell you?

Q:  The erythrocyte sedimentation rate measure:

a. The density of white blood cells.

b. The amount of eosinophils and basophils.

c. The distance that erythrocytes have fallen after one hour in a vertical column of anticoagulated blood under the influence of gravity.

d. The structural integrity of platelets.

Answer:  C 

The erythrocyte sedimentation rate (ESR) determination is a simple and inexpensive laboratory test that is frequently ordered in clinical medicine. The test measures the distance that erythrocytes have fallen after one hour in a vertical column of anticoagulated blood under the influence of gravity. The basic factors influencing the ESR have been understood since the early part of this century; the amount of fibrinogen in the blood directly correlates with the ESR. The most satisfactory method of performing the test was introduced by Westergren in 1921.  Although there is an enormous body of literature concerning the ESR, an elevated value remains a nonspecific finding. 

The erythrocyte sedimentation rate (ESR) determination is a commonly performed laboratory test with a time-honored role. However, the usefulness of this test has decreased as new methods of evaluating disease have been developed. The test remains helpful in the specific diagnosis of a few conditions, including temporal arteritis, polymyalgia rheumatica and, possibly, rheumatoid arthritis. It is useful in monitoring these conditions and may predict relapse in patients with Hodgkin's disease. Use of the ESR as a screening test to identify patients who have serious disease is not supported by the literature. Some studies suggest that the test may be useful as a "sickness index" in the elderly or as a screening tool for a few specific infections in certain settings. An extreme elevation of the ESR is strongly associated with serious underlying disease, most often infection, collagen vascular disease or metastatic malignancy. When an increased rate is encountered with no obvious clinical explanation, the physician should repeat the test after an appropriate interval rather than pursue an exhaustive search for occult disease. 

(Am Fam Physician 1999;60:1443-50.)

(Taken from http://www.aafp.org/afp/991001ap/1443.html and Cecil, Textbook of Medicine, 1992, W.B. Saunders)

11. How do you change your antibiotic coverage for diabetic vs. healthy patient?

Q:  Antimicrobial prophylaxis is recommended for the following patient (assume Type II diabetics are using only oral medications):

a. Uncontrolled Type I diabetic, scaling and root planning

b. Well controlled diabetic, tuberosity reduction and extraction of multiple teeth.

c. Well controlled Type II diabetic, simple extraction

d. Poorly controlled Type I diabetic, surgical extraction

Answer:  D

Diabetics, especially those who are insulin-dependent, have a higher rate of systemic disease and often exhibit some degree of leukocyte dysfunction, which may contribute to higher incidences of infection.  Insulin-dependent diabetic patients, particularly those with poorly controlled disease, are vulnerable to infections.  Therefore, antibiotic coverage for invasive dental procedures is recommended in patients with poorly controlled or uncontrolled diabetes, but is generally not required for those in whom the disease is well-controlled or for those who are not dependent on insulin therapy.


There is no specific antibiotic regimen recommendation.

(Taken from Tong DC, Rothwell BR:  Antibiotic prophylaxis: a review and practice recommendations.  JADA, 366-371, 2000.)

12. Know submandibular swellings.

Q:  The potential space between the mylohyoid muscle and the cervical skin posterior to the anterior bellies of the diagastric muscle is the _________ space?

a.  Sublingual

b.  Parapharyngeal

c.  Submandibular

d.  Buccal

e.  Submental

Answer:  C

   Although most infections of the mandibular teeth erode into the buccal vestibule, they may

also spread into fascial spaces.  

There are four primary mandibular spaces:

   Submandibular space lies inferior to the mylohyoid muscle, which separates it from the

sublingual space.  The body of the mandible and the platysma form its lateral border.  The

mylohyoid muscle and the hypoglossus muscle comprise its medial boundary.  Both the 

anterior and the posterior bellies of the digastric muscle along with the lower border of the

mandible form the submandibular triangle.

   Dental infections, pericorinitis of mandibular third molars and postsurgical infections are the most frequent causes of infections of the submandibular space.  Dental infections that penetrate the lingual cortical plate below the attachment of the mylohyoid muscle discharge into this space.  Furthermore, soft tissue infections in the retromolar area may spread directly into this space.

   Buccal space can be infected as an extension of infection from mandibular teeth, similar to the way in which it is involved from the maxillary teeth.  The buccal space is most commonly infected from maxillary teeth but can also be involved from the mandibular teeth.

   Submental space lies between the mylohyoid muscle (superiorly) and the platysma (inferiorly) and between the diverging anterior bellies of the digastric muscles laterally.  Patients with a submental space infection will have a swollen area beneath the chin in the middle third of the mandible.  They may experience some difficulty in swallowing, however, elevation of the tongue is not usually seen.

   Sublingual space lies between the oral mucosa of the floor of the mouth and the mylohyoid muscle.  Its posterior border is open, and therefore it freely communicates with the submandibular space and the secondary spaces of the mandible to the posterior aspect.  Clinically there is little or no extraoral swelling in infection of the sublingual space, but much intraoral swelling of the floor of the mouth on the infected side.  The infection usually becomes bilateral and the tongue becomes elevated.

   Parapharyngeal space is in reality composed of two separate spaces:  the lateral pharyngeal space and the retropharyngeal space.
Lateral pharyngeal space is a potentially cone shaped space with the base of the skull as its superior aspect and the carotid sheath as its inferior border.  The space is located between the medial pterygoid muscle laterally and the superior constrictor muscle, and extends inferiorly to the hyoid bone.  Below the hyoid bone, this space is contiguous with the deep cervical fascia that leads to the mediastinum.

   
Retropharyngeal space is a potential space located posterior to the superior constrictor and is anterior to the carotid sheath and prevertebral fascia.

   Most parapharyngeal infections result from infections of the mandibular third molar area.

Ref:
Peterson, Textbook of Contemporary Oral and Maxillofacial Surgery, 3rd Edition, pages: 421-423

13. What muscles do what in mandibular movement?

Q:  Muscles of mastication include which of the following?

1. Masseter and Temporalis
2. Medial(internal) pterygoid
3. Lateral (external) pterygoid
4. 1 and 2 only
5. 1, 2, 3
Answer:  5

It is helpful to divide the muscles of mastication into the positioner muscles and the elevator muscles.  

The positioner muscles are responsible for the horizontal position of the mandible.  This relationship is determined by the inferior lateral pterygoid muscles that pull the condyles forward, and the fibers of the temporal muscles that pull the mandible back.  The superior lateral pterygoid muscle is responsible for keeping the disk properly aligned with the condyle during function.

The elevator muscles are all positioned distally to the teeth so that they elevate the condyles and hold them firmly against the eminence while hinging the jaw.  The masseter, internal pterygoid, and the major part of the temporal muscle are responsible for elevation.

Lateral pterygoid muscle

1. When the lateral pterygoid muscles contract bilaterally, the jaw is protracted.  When they are assisted by the hyoid muscles, the lateral pterygoid contributes to jaw opening.

2. When contraction is unilateral, the chin moves toward the opposite side.  The left lateral pterygoid muscle moves the chin to the right as it pulls the left condyle forward.

Dawson, P.E., Evaluation, Diagnosis, and Treatment of Occlusal Problems.  2nd edition. 1998. Mosby.

Muscles of Mastication

	Muscle
	Origin
	Insertion
	Innervations
	Function

	Masseter
	Superficial: tendinous aponeurosis from zygomatic process of maxilla and anterior two-thirds of inferior border of zygomatic arch

Deep: medial aspect and inferior border of posterior one-third of zygomatic arch
	Lateral aspect of ramus and angle of mandible as far anteriorly as the last molar tooth, as far superiorly as base of coronoid process
	Masseteric branch form mandibular division of trigeminal nerve
	Powerful elevator of jaw

	Temporalis
	Inferior termporal line and bones of the temporal fossa
	As a tendon on coronoid process and anterior border of ramus of mandible as far inferiorly and anteriorly as third molar
	Anterior and posterior deep temporal nerves of the mandibular division of the trigeminal nerve
	Primarily an elevator of mandible.  Some fibers (post and middle) act as retractor

	Medial(internal) pterygoid
	Pterygoid fossa medial surface of lateral pterygoid plate; one slip from lateral portion of pyramidal process of palatine bone and adjacent maxillary tuberosity
	Medial surface of mandibular ramus as far superiorly as the sphenomandibular ligament, inferiorly to mylohyoid groove
	Medial pterygoid nerve from trunk of mandibular division of the trigeminal nerve
	Primarily, elevator of mandible

	Lateral (external) pterygoid
	Superior head: greater wing of sphenoid and infratemporal crest

Inferior head: lateral surface of lateral pterygoid plate
	Superior head: articular capsule of TMJ—the disk and the superior portion of mandibular neck

Inferior head: anterior surface of mandibular neck
	Lateral pterygoid nerve from mandibular division of trigeminal nerve
	Superior head: mandibular stabilizer

Inferior head: jaw depressor and slight protruder; initiates jaw opening


14. Know an antibiotic sequence.

Q:  In a patient whose condition warrants systemic antibiotic use, what is the antibiotic of first choice?

     a) Penicillin

     b) Clindamycin

     c) Metronidazole

     d) Tetracycline

     e) Augmentin

   Answer:  A

Odontogenic infections are caused by a highly predictable group of bacteria.  The antibiotic sensitivity of these organisms is well known and consistent.  Because of this, penicillin (PCN) is the drug of choice for empirical use.  PCN-allergic patients may be given erythromycin or clindamycin.  Clindamycin may be used in situations where resistant anaerobic bacteria are suspected.

(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 407-408.)

Q:  Which of the following antibiotics would be effective against Streptococci infections?
     a) Penicillin V

     b) Clindamycin

     c) Metronidazole

     d) a and b

     e) a and c

   Answer:  D

· Metronidazole is indicated for anaerobes only.  

· Penicillin V is indicated for Streptococci and oral anaerobes.  

· Clindamycin is indicated for use against Gram-positive cocci, and oral anaerobes.

	
	Penicillin V
	Clindamycin
	Cephalexin
	Metronidazole
	Amoxicillin

	Bactericidal or bacteriostatic
	Bactericidal
	Both
	Bactericidal
	Bactericidal
	Bactericidal

	Spectrum
	Streptococci, oral anaerobes
	Gram-positive cocci, anaerobes
	Gram-positive cocci, some gram-negative rods, oral anaerobes
	Anaerobes
	Gram-positive cocci, E. coli, H influenzae, oral anaerobes

	Primary indication
	Drug of choice
	Useful alternative, especially for resistant anaerobes
	Bactericidal drug required
	Only anaerobic bacteria involved
	Broader spectrum needed


(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 408.)

15. Latex allergy

Q:  Those at high risk for a latex allergy are all of the following except:

e. Health care workers

f. Spina bifida patients

g. Atopic patients

h. Workers in frequent contact with natural latex

i. Patients with specific food allergies

Answer:  D




Natural latex is a milky liquid sap from the tree Hevea brasiliensis and other plants.  Unprocessed, it is too weak to be used and so requires processing.  Untreated latex is probably not an allergen (d).  The addition of ammonia early on in processing creates many potential protein allergens as well as the addition of antioxidants or accelerators, which are believed to be allergens in their own right.  The risk or sensitivity to latex proteins increases with repeated or prolonged exposure to the allergen. Such is the case for health care workers (a) and patients with Spina bifida (b).  The immunologic reactions are usually type IV, or delayed hypersensitivity reactions, but type I (immediate, or anaphylactic) hypersensitivity reactions have been reported.  The mediator for type I hypersensitivity reactions is IgE, and therefore those with high levels of serum IgE are at risk.  Examples of these individuals would be atopic patients (c), Spina bifida patients (b), and patients with specific food allergies (e).  Some foods such as avocado, passion fruit, banana and kiwi have proteins capable of cross-reacting with latex proteins thereby increasing ones sensitivity to latex proteins. 

(Reference:  Nattrass, Ireland, and Lovell, Latex allergy in an orthognathic patient and implications for clinical management. Br J Oral Maxillofac Surg. 1999 Feb;37(1):11-3. and Bohle, Wagner et al, Characterization of T cell responses to Hev b 3, an allergen associated with latex allergy in spina bifida patients, J Immunol 2000 Apr 15;164(8):4393-4398)

16. Know the ADA recommendations for waterlines.

Q:  What is the ADA recommendation for colony forming units per milliliter (cfu/ml) of aerobic mesophilic heterotrophic bacteria at any point in time in the unfiltered output of the dental unit for patients during non-surgical dental procedures?

a. No more than 100 colony forming units per milliliter (cfu/ml) of aerobic mesophilic heterotrophic bacteria at any point in time in the unfiltered output of the dental unit.

b. No more than 500 colony forming units per milliliter (cfu/ml) of aerobic mesophilic heterotrophic bacteria at any point in time in the unfiltered output of the dental unit.

c. No more than 200 colony forming units per milliliter (cfu/ml) of aerobic mesophilic heterotrophic bacteria at any point in time in the unfiltered output of the dental unit.

d. No more than 2000 colony forming units per milliliter (cfu/ml) of aerobic mesophilic heterotrophic bacteria at any point in time in the unfiltered output of the dental unit.

Answer:  C 

Water Quality Improvement: Dental unit water systems currently designed for general dental practice are incapable of delivering water of an optimal microbiologic quality. The Council recommends an ambitious and aggressive course to encourage industry and the research community to improve the design of dental equipment so that by the year 2000, water delivered to patients during nonsurgical dental procedures consistently contains no more than 200 colony forming units per milliliter (cfu/ml) of aerobic mesophilic heterotrophic bacteria at any point in time in the unfiltered output of the dental unit; this is equivalent to an existing quality assurance standard for dialysate fluid that ensures the fluid delivery systems in hemodialysis units have not been colonized by indigenous waterborne organisms.

(Taken from http://www.ada.org/prof/prac/issues/statements/lines.html#Statement)

17. Know the tissue layers involved in miniflaps.

Q:  Incisions for miniflaps may involve:

a. Beyond the mucogingival junction

b. Epithelium

c. Epithelium and connective tissue

d. Epithelium, connective tissue and periosteum

Answer: D

Miniflaps are designed to provide access to subgingival Class V or interproximal carious lesions.  Incisions extend from the free gingival margin and should not extend beyond the mucogingival junction, flaps are full thickness extending to bone.  The layers involved are epithelium, connective tissue, and periosteum.

Technique:  using a #15 blade and a periosteal elevator to reflect.  Suturing is seldom required. 

· Double vertical incision: used for a single tooth if the lesion does not extend beyond the line angles of the tooth.  The two-stage incisions are made, and tissue is gently reflected.

· Envelope flap for Class V lesions: buccal gingival flap to provide access to Class V lesion on multiple teeth or for Class V lesion that extends beyond the line angles of the tooth.  The crevicular incision extends to the line angle of the adjacent tooth so the papilla is reflected.

· Double envelope miniflap for Class II lesions:  buccal and lingual envelope miniflaps to improve access to deep Class II lesions.  The papilla are reflected slightly, and the interproximal tissue is removed with a periodontal curette.

[image: image33.png]
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(Taken from Reagan, SE: Periodontal access techniques for restorative dentistry.  Gen Dent. Mar/Apr, 117-121, 1989)

18. Know the materials used in sutures and indications for each (2-3 questions).

Q:  Which is the most commonly used non-resorbable suture in the oral cavity?

a.  Nylon

b.  Silk

c.  Vicryl

d.  Stainless steel
Answer:  B

   Many types of suture materials are available.  The materials are classified by size, resorbability, and whether or not they are monofilament or polyfilament.

The size of suture is designated by a series of zeros.  The size most commonly used in the suturing of oral mucosa is 3-0 (000).  A larger size suture would be 2-0, or 0.  Smaller sizes would be 4-0, 5-0, and 6-0 sutures.  Sutures of very fine size such as 6-0 are usually used in conspicuous places on the skin, such as the face, because smaller sutures usually cause less scarring.  Sutures of size 3-0 are large enough to prevent tearing through mucosa, are strong enough to withstand the tension placed on them intraorally, and are strong enough for easy knot-tying with a needle holder.

   Sutures may be resorbable or nonresorbable.  Non​resorbable suture materials include such types as silk, nylon, polyester, polypropylene, polyethylene, polytetrafluoroethylene (Gortex) and stainless steel.  The most commonly used nonresorbable suture in the oral cavity is silk.  Silk weakens with moisture and wicking is often a problem.  Nylon comes in monofilament or multifilament braids.  It is best-used wet and has excellent elasticity.  Polyester does not weaken with moisture and produces a secure knot.  Expanded polytetrafluoroethylene (Gortex) is an excellent monofilament non-absorbable suture.  It has good tensile strength with low tissue reactivity.  It also handles well clinically.  Resorbable sutures are primarily made of gut.  Although the term catgut is often used to designate this type of suture, gut actually is derived from the serosal sur​face of sheep intestines.  Plain catgut resorbs relatively quickly in the oral cavity, rarely lasting longer than 5 days.  Gut that has been treated by tanning solutions (chromic acid) and is there​fore called chromic gut lasts longer, up to 10 to 12 days.  Several synthetic resorbable sutures are also available.  These are mate​rials that are long chains of polymers braided into suture mate​rial.  Examples are polyglycolic acid (Dexon), polyglactin 910-Vicryl and poliglecaprone 25-Monocryl.  These materials are slowly resorbed, taking up to 4 weeks before they are resorbed.  Such long-lasting resorbable sutures are rarely indicated in the oral cavity.  The synthetic absorbable sutures stay in place longer and have better handling properties.

   Finally, sutures are classified based on whether or not they are monofilament or polyfilament.  Monofilament sutures are sutures such as both plain and chromic gut, nylon, and stainless steel.  Polyfilament sutures are silk, polyglycolic and polylactic acid. 

Sutures that are made of braided material are easy to handle and tie, and rarely come untied.  The cut ends are usually soft and nonirritating to the tongue and surrounding soft tissues.  

However, because of the multiple filaments, they tend to “wick” oral fluids along the suture to the underlying tissues.  This wicking action may carry bacteria along with the saliva.   Monofilament sutures do not cause this wicking action but may be more difficult to tie, tend to come untied and are stiffer and therefore more irritating to the tongue and soft tissues.  

   The most  commonly used suture for the oral cavity is 3-0 black silk.  The size 3-0 has the appropriate amount of strength; the polyfilament nature of the silk makes it easy to tie and  easily tolerated by the patient’s soft tissues.  The black color makes the suture easy to see when the patient returns for suture removal.  Sutures that are holding mucosa together usually stay no longer than 5 to 7 days, so the wicking action is of little clinical importance.

Ref:  Peterson, Textbook of Contemporary Oral and Maxillofacial Surgery, 3rd Edition, 

pages:  97-99. 

Ref:  Hutchens, LH.  Periodontal suturing: A review of needles, materials and techniques.  Postgraduate Dentistry; 2(4): 10-14.

19. Understand the facial layers involved in suturing a cheek and a lip.

Q:  The first suture for a through and through lip laceration is oral mucosa.

True or False

Answer:  False, it is placed at mucocutaneous junction

Layers of Tissue from outer to inner
1. Epidermis

2. Dermis

3. Muscle

4. Submucosa

5. Mucosal epithelium

There are four major steps in the surgical management of lacerations: cleansing, debridement, hemostasis, and closure.

If closure of a laceration is deemed appropriate, the goal during closure is proper positioning of all tissue layers.  The manner in which closure proceeds depends totally on the location and depth of the laceration.  

When lacerations of the gingiva and alveolar mucosa (or floor of mouth) are noted, they are simply closed in one layer.  If a patient has a laceration of the tongue or lip that involves muscle, resorbable sutures should be placed to close the muscle layer(s), followed by suturing of the mucosa.  Minor salivary gland tissue protruding into a wound can be judiciously trimmed to allow for a more favorable closure.

In lacerations extending through the entire thickness of the lip, a triple-layered closure is necessary.  If the laceration involves the vermilion border, the first suture placed should be at the mucocutaneous junction.  It is imperative to align this junction of skin and mucosa perfectly, or it can result in a noticeable deformity that can be seen from a distance.  Once this suture is placed, the wound is closed in layers from the inside out.  The oral mucosa is first closed with either silk or resorbable suture.  The orbicularis oris muscle is then sutured with interrupted resorbable sutures.  Finally, the dermal surface of the lip is sutured with 5-0 or 6-0 nylon sutures.  The wound will look as good at the completion of suturing as it ever will.  If the alignment of tissues appears poor, consideration should be given to removing the sutures and replacing them in a more favorable manner.  The dermal surface should then be covered with an antibiotic ointment.

Reference:  Peterson, L.J., et al, Contemporary Oral and Maxillofacial Surgery, 1998, Mosby.  p.585
20. Know the likelihood (%) of fractures at various locations on the mandible.

Q:  What is the most common site in the mandible for a fracture?

     a) Angle

     b) Symphisis

     c) Body

     d) Ramus

     e) Condylar

   Answer:  E

   Condylar fractures comprise 29.1% of mandibular fractures.  They are followed by fractures of the:  

   Angle-24.5%
                           Symphisis-22%
                           Body-16%
                           Alveolus-3.1%
                           Ramus-1.7%
                           Coronoid-1.3%
                           Non-specified-2.2%
(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 595.)
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Q:  When the direction of a mandibular fracture results in resistance to displacement caused by muscle pull, that fracture is said to be:
     a). Favorable

     b). Unfavorable

     c). Stable

     d). Unstable

   Answer:  A
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(Taken from Peterson, L. J., Contemporary Oral and Maxillofacial Surgery, 3rd ed., 1998, Mosby, p. 596.)

21. What do you drain intraorally vs. extraorally.

Q:  A 40-year-old woman presents with fluctuant swelling of the vestibule and pain over three days in the area of tooth #25.  Tooth #25 is carious and non-restorable.  Treatment options will include which of the following?

f. Incise and drain the vestibular space apical to tooth #25

g. Non-surgical endodontic treatment of tooth #25

h. Extraction of tooth #25

i. Intraoral drain into the floor of the mouth lingual to tooth #25

j. A and C

Answer:  E   

Typically, odontogenic infections of mandibular teeth erode into the buccal vestibule.  Extracting #25 removes the cause of the infection and provides drainage of any accumulated pus. Additionally, incision and drainage may be required.  Incision of the abscess cavity allows for drainage of the pus and bacteria accumulated in the underlying tissue.  Drainage of pus results in a reduction in tissue tension, which improves the local blood supply and increases the delivery of host defenses to the localized area.  The procedure includes insertion of a rubber drain that prevents the closure of the mucosal incision, which would result in reformation of the abscess cavity. 

Spread of infection to fascial spaces may result in facial swelling, high fever, and, if untreated, may result in respiratory embarrassment.  Usually, specialists provide treatment for these patients.  Canine space infections, if fluctuant will suffice with intraoral incision and drainage, with placement of a small rubber drain sutured in place for 2 days.  Intraoral drains are also indicated for buccal space infections.  Infections of the masticator and submandibular spaces and those involving the sublingual, submental and submandibular spaces bilaterally (Ludwig’s angina) all require extraoral incisions and drain placement.  Antibiotics are indicated for all fascial space infections. 

(Reference:  Piecuch, Joseph, Odontogenic Infections, Dental Clinics of North America Vol. 26, No. 1, January 1982)

If a fascial space infection does exist, it requires more extensive and aggressive treatment than less serious infections. The goals of managing infections are (1) medical support of the patient, with special attention to correcting host defense compromises where they exist; (2) administration of proper antibiotics in appropriate dosages; (3) surgical removal of the source of infection as early as possible; (4) surgical drainage of the infection with placement of proper drains; and (5) constant reevaluation of the resolution of the infection.  Surgical management of fascial space infections almost always requires a generous incision and aggressive exploration of the involved fascial spaces with a hemostat.  One or more drains are usually required to provide adequate drainage and decompression of the infected area.  Aggressive surgical exploration is the primary method of therapy for serious odontogenic infections of the head and neck.  

(Taken from Peterson, Ellis, Hupp, and Tucker Contemporary Oral and Maxillofacial Surgery 3rd Edition, 1998, Mosby, pp. 401-403, 425-426)

22. Know the Laforte fractures

Q:  A patient presents with separation of the maxilla and nasal complex from the cranial base, zygomatic orbital rim area and pterygoid maxillary suture base. This midface trauma can be classified as:

a. Le Fort I

b. Le Fort II

c. Le Fort III

Answer:  B

     Midfacial fractures include fractures affecting the maxilla, the zygoma and the naso-orbital ethmoid complex. Midfacial fractures can be classified as Le Fort I, II or III fractures, zygomaticomaxillary complex fractures, zygomatic arch fractures or naso-orbital ethmoid fractures. These injuries may be isolated or occur in combination. 

Le Fort I – This fracture frequently results form the application of horizontal force to the maxilla, which separates the maxilla from the pterygoid plates and nasal zygomatic structures. This type of trauma may separate the maxilla in one-piece form other structures, split the palate or fragment the maxilla.  

Le Fort II – Generally results from forces applied in a more superior direction. This type of fracture results in separation of the maxilla and the attached nasal complex from the orbital and zygomatic structure.

Le Fort III – Results when horizontal forces are applied at a level superior enough to separate the cranial base, which results in a so-called craniofacial separation. 

(Peterson, L.J., et al, Contemporary Oral and Maxillofacial Surgery, 1998, Mosby)

Horizontal Fracture (Le Forte I) – one in which the body of the maxilla is separated from the base of the skull above the level of the palate and below the attachment of the zygomatic process. It results in freely moveable upper jaw. 

Pyramidal Fracture (Le Fort II) – one that has vertical fractures through the facial aspects of the maxilla and extends upward to the nasal and ethmoid bones. It usually extends through the maxillary antra. One malar bone may be involved. 

(Reference:  Kruger, G. O., Textbook of Oral and Maxillofacial Surgey, 1984, Mosby)

     The most common type of midfacial fracture is the zygomatic complex fracture. This type of results when an object, such as a fist or a baseball, impacts over the lateral aspect of the cheek. 

[image: image34.png]generates shear forces. Ahmad and Lumley in 1991 described how these shear forces may be responsible for membrane
disruption and the disaggregation of clumps of bacteria or debris.

"y 3. Advantages/Disadvantages -

There are mixed reports on the advantages and disadvantages of ultrasonics. The reports differ on speed of preparation,
the amount of canal cleanliness, removal of bacteria, apical transportation, and straightening of the canal when ultrasonic
instrumentation is compared to hand instrumentation. Used in combination with hand instruments, ultrasonic/sonic
instrumentation can be effective. The use of a small file for 3 minutes in the ultrasonic unit after instrumentation can be
used to irrigate and remove some of the smear layer, providing the file does not touch the canal wall. Recent research
pending publication indicates that sonic instruments achieve the same results

4. Effectiveness -

Effectiveness may be in the irrigation provided by ultrasonic/sonic instruments. Chemomechanical cleansing properties

of irrigants such as NaOCl is improved when combined with ultrasonic devices. Besides canal instrumentation, sonics
and ultrasonics can be used for post removal, sealer placement, and condensation of gutta-percha.

Haidet J, Reader A, Beck M, Meyers W. An in vivo comparison of the step-back technique versus a step-
back/ultrasonic technique in human mandibular molars. J Endodon 1989;15:195-9.

Bottom line: 3 minutes of passive ultrasonic activation following hand instrumentation produces a cleaner canal than
hand instrumentation alone

Jensen SA, Walker TL. Hutter JW, Nicoll BK. Comparison of the cleaning efficacy of passive sonic activation and
passive ultrasonic activation after hand instrumentation in molar root canals. J Endodon 1999;25:735-738.

1 Bottom line: 3 minutes of passive SONIC activation following hand instrumentation produces a cleaner canal than
hand instrumentation alone and is comparable to 3 minutes of passive ultrasonic activation.

Note: foliow-up study by Sabins R indicated 60 seconds per canal gives comparable
results with either sonic or ultrasonic and 30 seconds with ultrasonic also good

I .04 Taper Nickel-Titanium Preparation (Profile)

Traditional technique:

1. Determine the working length with at least a # 10 hand file. Then with the
contra-angle running at 300-350 rpr's, the # 4 (red -1SO .2 16) file is taken to a
depth of 1/2t02/3 of the working length. Minimal pressure is used. (About
the same amount of pressure required when writing with a sharp lead pencil.)
If resistance is met, it is retracted slightly and then advanced again. The
instrument shouid be kept moving and not allowed to run in one area very
long. Copious irrigation is used between instruments.

2. The # S {blue -ISO 279) is used to about the same depth in the canal (1/2 to 2/3
of the working length). The #3 (gold -ISO .167) is used approximately 2/3 to 3/4 of the working
length.

3. Gates-Glidden drills are used t©o enlarge the coronal flare and aid in
irrigation.
4. The use of the # 4 (red -1SO 216), # 5 (blue -1SO .279), # 3 (gold - ISO 167),and # 2 (silver -1SO
129) is repeated and files slowly advanced until the working length is reached with the # 2
(silver -I1SO .129). Again, frequent irrigation between files is necessary.
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[image: image35.png]5. The files should gradually feed into the canal to the working length. At the working length, the file is
rotated passively to the right for a 172 turn or more while preventing further apical movement. This loads
the file with debris and fractured dentin which is removed when the file is withdrawn from the canal. The
files are not precurved, even in more severely curved canals. . Sequentially larger files are used until a
master apical file is determined. The use of a patency file is required between each sequentially larger file.

6. The apical preparation is completed with the step-back technique. The use of frequent irrigation is
necessary as with any technique.

7. Careful inspection of files is required because they may fracture more easily with rotational cutting

techniques.

G. Ultrasonic/Sonic -
1. Differences -

* Frequency of vibration imparted
Sound wave technology in endodontics can be divided into two groups. The
sonic group whose working frequencies are between 1 and 8 KHz (a KHz = 1000
cycles per second), and the ultrasonic group, whose working frequencies
are between 25 and 40 KHz.

* Source of power
The ultrasonic classification can further be divided into the

magnetostrictive and piezoelectric groups. Representative instruments of
the various types are listed below.

Product Company Type Frequency
Endostar 5 Syntex sonic 6.5 Khz
MM 1500 Medidenta sonic 1.5-3.0 KHz
Cavi-Endo 25 Dentsply ultrasonic (magnostrictive) 25 KHz
ENAC Osada ultrasonic (piezoelectric) 30 KHz

P-3 Satelec/Amadent ultrasonic (piezoelectric) 29 KHz
Mini-Endo Analytic ultrasonic (piezoelectric) 30 KHz

2. Endosonic Ultrasonic Synergistic System - "acoustic streaming”

- Mechanism of action was originally thought to be linear movement of bubbles and transient
cavitation which is a collapse of the air bubbles resulting in the release of large amounts of energy (implosion). Most
endodontic ultrasonic units cannot deliverthe energy required to achieve cavitation, thus this is no longer believed to be
the mechanism of action.

- "Acoustic streaming" is now believed to be the mechanism of action of ultrasonic imstrumentation.
Acoustic streaming, as described by Ahmad is the flow of fluid being transported from the apical end 1o the coronal end
of the tile in the region closest to the file. As the file is encrgized there is a development of multiple areas of primary
streaning or eddies, and over time there is a slow formation of a secondary streaming patterns further removed from the
file. The direction of fluid flow appears to be in opposite directions i adjacent eddies. Secondary streaming of four
observed areas was consistent with the location of antinodes. The rapid movement of fluid in acoustic streaming
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23. Know what you can see on different extraoral rads

Q:  A patient presents for routine dental treatment after 2-3 weeks of radiation therapy at doses of 4 gray (400 rads) per week.   He is diagnosed with advanced periodontitis.  Your findings may include the following:

1. Mucositis

2. Osteoradionecrosis precipitated by advanced periodontitis.

3. Hypogeusia

4. Permanent loss of taste

5. 1 & 3

Answer: 5 – Mucositis and Hypogeusia.

The effects of radiation therapy to the head and neck include reduced salivary capacity, hypovascularity, the possibility of osteoradionecrosis, mucositis, trismus and radiation caries, as well as developmental dental and maxillofacial abnormalities in pediatric patients.

Patients who receive higher doses of radiation involving all of their major salivary glands are more likely to experience xerostomia than patients who receive lower doses to areas that cover only a few major salivary glands.

Mucositis may appear in the second week after the start of radiation treatment; it may gradually intensify thereafter and last for two to three weeks after the completion of treatment.   A radiation dose of 1.8 gray (180 rads) per week will usually not cause a mucositis; by contrast, a dose of 2.2 gray (220 rads) per week will almost always cause mucositis.

Hypogeusia, or reduced sense of taste, may be evident after two weeks of therapy, and at doses of 2.4 to 4 gray (240 to 400 rads).  All four tastes of sweet, sour, bitter and salty are affects.  Doses in excess of 60 Gy may result in permanent loss of taste.  Taste acuity may be partially restored within 20 to 60 days after the completion of radiation therapy, and may be fully restored two to four months post-therapy.

Hypovascularity, fibrosis and hypoxia of the irradiated tissues are other sequelae of radiation treatment, and could lead to a decrease in healing potential in these areas.  Osteoradionecrosis may be precipitated by trauma and infection in the irradiated bone, including advanced periodontitis.  Variables that predict osteoradionecrosis include radiation dose of greater than a total of 60 Gy, radiation field, type of radiation, tumor location and tumor stage.

Trismus may develop when fibrotic changes occur in the muscle of mastication and TMJ capsule when included in the radiation field.  This may become evident three to six months after the end of radiation treatment.

Children may experience significant alterations or abnormalities in the growth and development of dental and maxillofacial structures (blunted roots, incomplete calcification, delayed or arrested tooth development, asymmetrical facial growth and abnormal occlusal relationships.

	TREATMENT CONSIDERATIONS FOR CANCER PATIENTS

	CONDITION

Candidiasis

Dental implants

Mucositis

Osteoradionecrosis

Radiation Caries

Trismus

Xerostomia
	TREATMENT CONSIDERATIONS

Antifungals: nystatin pastilles, clotrimazole troche or nystatin ointment for denture wearers.

Consider implant-supported prostheses when possible, 12 to 18 months after radiation therapy.

Avoid spicy or coarse foods, avoid trauma, smooth rough or sharp edges, good OH, palliative treatment: salt/bicarbonate, 2% viscous lidocaine or dyclonine hydrochloride rinses.

Prevent – remove teeth likely to become infected 21 day pre-therapy, consider hyperbaric oxygen therapy.

Topical fluoride daily; frequent recall visits.

Radiation and postradiation physical therapy including range of motion exercises.

Sip water or sugar-free liquid frequently; use sugar-free candy, various saliva substitutes, ice chips; avoid mouthrinses with alcohol; use salivary stimulants (pilocarpine).


(Taken from: Meraw SJ, Reeve, CM:  Dental considerations and treatment of the oncology patient receiving radiation therapy.  JADA, 201-205, 1998; and Dental Management of the Medically Compromised Patient by Little and Falace, Mosby;1993)

Q:  A patient presents to the clinic after falling on the sidewalk; you suspect a fracture in the mandible. The radiographs that will be ordered may include the following except:

1. Panoramic

2. Lateral oblique view

3. Towne projection

4. Water’s view

Answer:  4

 Posterioranterior:  

· Used to examine the skull for disease, trauma, or developmental abnormalities and provides a good record to detect progressive changes in the mediolateral dimensions of the skull, including asymmetric growth.  Facial structures: frontal and ethmoid sinuses, nasal fossae, and orbits.  

Lateral skull projection (lateral cephalometric):

· Reveals the nasopharyngeal soft tissues, paranasal sinuses and hard palate.

· Orthodontics – to assess facial growth, and in oral surgery and prosthetics it establishes pretreatment and postreatment records.

Waters projection: (variation of the PA)

· To evaluate the maxillary sinuses.

· Also demonstrates the frontal and ethmoid sinuses, the orbit, the zygomaticofrontal suture, and the nasal cavity.

Towne:
· Defines all but the most superior parts of the condylar processes – gives a critical diagnostic aid in determining the presence of unilateral or bilateral condylar fractures, especially for fractures running in the sagittal plane.

Reverse-Towne projection:
· To examine a suspected fracture of the condylar neck.

Submentovertex: (jughandles)

· Base of skull, position and orientation of the condyles, the sphenoid sinus, the curvature of the mandible, the lateral wall of the maxillary sinuses, or any displacement of the a fractured zygomatic arch.

Mandibular lateral oblique:

· Mandibular body projection: Premolar-molar region and the inferior border of the mandible.

· Mandibular ramus projection: ramus from the angle of the mandible to the condyle, useful for examining the third molar region of the mandible and maxilla.

Panoramic:

· Single image of facial structures that includes both maxillary and mandibular arches and supporting structures.

· Indications: evaluate trauma, third molars, extensive disease, tooth development, retained teeth or root tips, and developmental anomalies.

(Taken from: Peterson et al., Contemporary Oral and Maxillofacial Surgery, 3rd ed, Mosby, p.591 and Goaz and White: Oral radiology: Principles and Interpretation, 3rd ed, Mosby, p.227-243.)

24. Understand the difference in PT and PTT.

Q:  A patient is taking coumadin. Which blood study do you use to determine his status for surgery?

a.  WBC and differential

b.  Platelet count

c.  PT

d.  PTT

e.  Both b and c

Answer:  C

a.  WBC and differential - White Blood Cell Count - normal - 4,500 - 11,000 /rnm3 Leukocyctosis is >11,000/mm3

Differential WBC Count - Estimation of percentage of each cell type/mm3. 

Normal - neutrophils 50-60%, lymphocytes 20-30%, monocytes 3-7% eosinophils 3% basophils <1%.

b.  Platelet count - is a quantitative evaluation of platelet function.  A patient may have adequate number of platelets, but they may be nonfunctional due to aspirin or motrin use.  The average life-span of a platelet is 9 to 12 days.  

Normal value - 140,000 to 400,000 platelets/mm3.

In most cases, clinical bleeding problems are associated with platelet counts of less than 50,000 platelets/mm3.

Bleeding time (BT) – This test provides an assessment of the adequacy of platelet count and function.  It is a measure of how long it takes a standardized skin incision to stop bleeding.  Depending on the test used, a normal bleeding time ranges from 1-6 minutes.  Elevated bleeding times are seen with the platelet abnormalities.  

c.  Prothrombin time (PT) - This test measures the effectiveness of the extrinsic coagulation pathway.  It is performed by measuring the time it takes to form a clot when calcium and a tissue factor are added to the patient’s plasma.  A normal PT indicates normal levels of Factor VII and those factors common to both the intrinsic and extrinsic pathways (V, X, prothrombin and fibrinogen).  A normal PT typically ranges from 10-15 seconds, and is usually compared to a daily control value.  A prolonged PT can be associated with abnormal postoperative coagulation and bleeding.  Prolongation of less than one and a half times the control value is usually associated with mild bleeding disorders, while further prolongation indicates more of a severe bleeding disorder.  The PT is often used to monitor oral anticoagulation therapy i.e. coumadin. Coumadin is a Vit K antagonist (Vitamin K is necessary for the final activation of factors II, VII, IX and X), interferes with fibrin formation and is used to prevent thrombus development and extension. 

Coumadin is used to treat peripheral thrombi, pulmonary embolism, valvular heart disease (prosthetic heart valves), acute myocardial infarction, and dysrhythmias.  The level of anticoagulation should be 1.5-2.0 times the normal PT before a surgical procedure is attempted. Little to no risk of significant bleeding is noted at these levels. For patients on chronic oral anticoagulants, the International Normalized Ratio (INR) is now gaining acceptance for the reporting of prothrombin time ratio (PTR), that is the patient’s PT compared to the lab’s PT.  The INR allows comparison from one hospital to another, especially in the studies of the ideal therapeutic range of PTR.  By using an international sensitivity index (ISI), which is determined for each batch of reagent and is specific to the lab’s particular equipment, the calculation of INR = (patient PT/normal PT)ISI.   The American Heart Association has recommended INR levels between 2.0 and 3.0, for most conditions that require ongoing coagulation therapy.   

d.  Partial Thromboplastin time (PTT) – This test measures the effectiveness of the intrinsic coagulation pathway.  It tests all factors except Factor VII.  The test is performed by measuring the time it takes to form a clot after the addition of kaolin, a surface activating cephalin (a substitute for platelet factor), to the patient’s plasma.  A normal value typically ranges from 25 to 35 seconds, and is usually compared with a daily control.  PTT values 5 to 10 seconds above the upper limit of normal may by associated with mild bleeding risks.  PTT is often used by physicians to monitor heparin therapy.  

PT + E for Extrinsic = PET.   

PTT + I for Intrinsic = PITT
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Ref:  Little JW Falace DA.,  Dental Management of the Medically Compromised Patient, 1997)

25. Know what different surface disinfectants do.

Q:  Phenols are an adequate disinfectant for noncritical surfaces.

1. True

2. False

Anwer:  True, it is an intermediate level disinfectant

	Instruments
	Level of Disinfection
	Procedure

	CLASS I - CRITICAL All invasive instruments (e.g., surgical instruments, IV catheters, implanted devices, etc.) 
	Sterility required
	Moist heat, dry heat, or ethylene oxide. 

	CLASS II - 
SEMI-CRITICAL. All instruments which contact mucous membranes (e.g., endoscopes, airways, anesthesia masks, etc).
	High level disinfection required between patients. 
	Moist heat, 100 C for 30 min.; aqueous 2% glutaraldehyde for 30-40 mins.; 1:10 dilution of bleach for 20 mins. A sterile water rinse after disinfection is required to prevent contamination from tap water. 

	CLASS III - NON-CRITICAL 
	Low level required
	Chemical disinfectants include ethyl or isopropyl alcohol (70-90%), phenolic disinfectant solutions, iodophors and quartenernary ammonium compounds. An exposure (contact) time of at least 10 mins. is required.


	NAME 
	EXAMPLES * 
	COMMENTS 

	Alcohols 
	70% ethyl alcohol 
85% isopropyl alcohol 
	Contact time required is 15 minutes. Contaminated surfaces take longer to disinfect. Remove gross contamination before using. Inexpensive. 

	Quaternary Ammonium 
	Roccal®, Cetylcide® 
	Rapidly inactivated by organic matter. Compounds may support growth of gram negative bacteria. 

	Chlorine 
	Sodium hypochlorite 
(Clorox ® 10% solution)Chlorine dioxide 
(Clidox®, Alcide®) 
	Corrosive. Presence of organic matter reduces activity. Chlorine dioxide must be fresh ( <14 Days old ); kills vegetative organisms within 3 minutes of contact. 

	Aldehydes 
	Glutaraldehyde 
(Cidex®, Cide Wipes®) 
	Rapidly disinfects surfaces. Toxic. Exposure limits have been set by OSHA. 

	Phenolics 
	Lysol®, TBQ® 
	Less affected by organic material than other disinfectants. 

	Chlorhexidine 
	Nolvasan® , Hibiclens® 
	Presence of blood does not interfere with activity. Rapidly bactericidal and persistent. Effective against many viruses. 


	Material 
	Method 

	Stone Casts
	Spray or immerse in hypochlorite or iodophor

	Fixed (Metal/Porcelain)
	Immerse in glutaraldehyde

	Removable Dentures
	Immerse in iodophors or chlorine compounds (Acrylic/Porcelain)

	Removable Partials
	 Immerse in iodophors or chlorine compounds (Metal/Acrylic)

	Wax Rims/Bites
	Spray, wipe, spray with iodophors 


Indications for Sterilization or Disinfection of Dental Instruments

As with other medical and surgical instruments, dental instruments are classified into three categories -- critical, semicritical, or noncritical -- depending on their risk of transmitting infection and the need to sterilize them between uses. Each dental practice should classify all instruments as follows: 

· Critical. Surgical and other instruments used to penetrate soft tissue or bone are classified as critical and should be sterilized after each use. These devices include forceps, scalpels, bone chisels, scalers, and burs. 

· Semicritical. Instruments such as mirrors and amalgam condensers that do not penetrate soft tissues or bone but contact oral tissues are classified as semicritical. These devices should be sterilized after each use. If, however, sterilization is not feasible because the instrument will be damaged by heat, the instrument should receive, at a minimum, high-level disinfection. 

· Noncritical. Instruments or medical devices such as external components of x-ray heads that come into contact only with intact skin are classified as noncritical. Because these noncritical surfaces have a relatively low risk of transmitting infection, they may be reprocessed between patients with intermediate-level or low-level disinfection or detergent and water washing, depending on the nature of the surface and the degree and nature of the contamination. 

After treatment of each patient and at the completion of daily work activities, countertops and dental unit surfaces that may have become contaminated with patient material should be cleaned with disposable toweling, using an appropriate cleaning agent and water as necessary. Surfaces then should be disinfected with a suitable chemical germicide. 

A chemical germicide registered with the EPA as a "hospital disinfectant" and labeled for "tuberculocidal" (i.e., mycobactericidal) activity is recommended for disinfecting surfaces that have been soiled with patient material. These intermediate-level disinfectants include phenolics, iodophors, and chlorine-containing compounds. Because mycobacteria are among the most resistant groups of microorganisms, germicides effective against mycobacteria should be effective against many other bacterial and viral pathogens. A fresh solution of sodium hypochlorite (household bleach) prepared daily is an inexpensive and effective intermediate-level germicide. Concentrations ranging from 500 to 800 ppm of chlorine (a 1:100 dilution of bleach and tap water or 1/4 cup of bleach to 1 gallon of water) are effective on environmental surfaces that have been cleaned of visible contamination. Caution should be exercised, since chlorine solutions are corrosive to metals, especially aluminum. 

Low-level disinfectants -- EPA-registered "hospital disinfectants" that are not labeled for "tuberculocidal" activity (e.g., quaternary ammonium compounds) -- are appropriate for general housekeeping purposes such as cleaning floors, walls, and other housekeeping surfaces. Intermediate- and low-level disinfectants are not recommended for reprocessing critical or semicritical dental instruments. 

26.  What are the signs of Addison’s disease?

Q:  A patient who presents with bronzing of the skin and pigmentation of the lips and oral mucosa may have what condition?

     a) Cushing’s Disease

     b) Diabetes Mellitus

     c) Addison’s Disease

     d) Myxedema

     e) Hypothyroidism

   Answer:  C

   Addison’s disease (hypoadrenalism) is caused by primary adrenal insufficiency.  The signs and symptoms of Addison’s disease relate to a deficiency of aldosterone and cortisol-the major hormones of the adrenal cortex, and include bronzing of the skin, pigmentation of the lips and oral mucosa, weakness, fatigue, hypotension, anorexia, and weight loss.

   Cushing’s disease (hyperadrenalism) may be seen in patients on long-term, high-dose corticosteroid therapy.  Signs and symptoms include weight gain, round or moon-shaped facies, a “buffalo hump” on the back, abdominal striae, acne, hypertension, heart failure, osteoporosis, diabetes mellitus, impaired healing, and mental depression or psychosis.

   Acute hypothyroidism-Myxedema-is five times more common in women and is most common between the ages of 30 and 60 years.  Childhood hypothyroidism is termed cretinism.

(Taken from Little, J. W., et al., Dental Management of the Medically Compromised Patient. 5th ed. 1997, Mosby, p. 414, 428.)

27. Know your space infections (2-3 questions)

Q:  A fascial space 

f. Is a fluid filled cavity

g. Is a potential space

h. Can be eroded by exudate

i. May become infected and require incision and drainage

j. All of the above

Answer:  E

Fascial spaces are fascia-lined areas that can be eroded or distended by purulent exudate.  These are potential spaces that do not exist in healthy people but become filled during infections.  Generally, infection erodes through the thinnest bone and causes infection in the adjacent tissues.  Whether or not this becomes a vestibular or fascial space abscess is determined primarily by the relationship of the muscle attachment to the point at which the infections perforates.  Most odontogenic infections penetrate the bone such that they become vestibular abscesses.  There are times, however, when they erode into fascial spaces directly, causing a fascial space infection.

The principal maxillary primary spaces are the canine, buccal, and infratemporal spaces.  The principle mandibular primary spaces are the submental, buccal, submandibular, and sublingual spaces.  Infections can extend beyond these primary spaces into additional spaces or secondary spaces such as the masseteric, pterygomandibular, superficial and deep temporal, lateral pharyngeal, retropharyngeal, and prevertebral spaces.

Q:  Which teeth are the most common source for a buccal space infection?

f. Mandibular incisors

g. Maxillary canines

h. Maxillary molars

i. Mandibular bicuspids

j. Mandibular molars

Answer:  C

This space may become infected from extensions of infection from either the maxillary or mandibular teeth.  However, maxillary molars are the most common source.  Infected premolars may also cause buccal space infections.

Q:  If left untreated or improperly treated, buccal space infections would most likely spread to which secondary fascial space?

a. Masseteric space

b. Pterygomandibular space

c. Prevertebral space

Answer:  A

It lies between the lateral aspect of the mandible and the medial boundary of the masseter muscle.  A soft tissue infection around the mandibular third molar may be another source of infection for the masseteric space.  If this space is involved, the area overlying the angle of the jaw and ramus is swollen.  The patient will also have moderate to severe trismus due to inflammation of the masseter muscle.

When secondary spaces are involved, the infections usually become more severe, cause greater complications, greater morbidity, and are more difficult to treat.  Surgical intervention to drain the exudate is usually necessary to treat these infections because a connective tissue fascia that has a poor blood supply surrounds the spaces. 

(Taken from Contemporary Oral and Maxillofacial Surgery, Peterson, Ellis, Hupp, Tucker, 3rd edition, 1998)

28. Know hypersensitivity reactions- IgM. 

Q:  Type I allergic reactions are mediated primarily by which antibody?

a. IgA

b. IgE

c. IgM

d. IgG

Answer:  B

There are four types of immune reactions:


Type




Manifestation



Ig Class


   I

Reagin type (anaphylaxis, atopy)



   IgE


   II

Cytotoxic (complement fixing)



   IgG,IgM


   III

Antibody-mediated (immediate, Arthus phenomenon)
   IgG,IgM


   


hypersensitivity

   IV

Cell-mediated (delayed) hypersensitivity


   none

(Taken from Grant/Stern/Listgarten, Periodontics, Sixth Edition, 1988, Mosby)

Pedo/Ortho/Radiology/Public Health

1.  Which of the following can result in fogged radiographic films, (“film fog”)?

1.  Excessive mA

2.  Inadequate distance between safelight and working surface

3.  Overdevelopement

4.  Contaminated solutions

5.  Insufficient film – source distance

A.  1, 2, 5

B.  2, 3, 4

C.  1, 3, 5

D.  2, 4, 5

E.  All of the above

Answer:  B   2, 3, 4

Ref:  Goaz PW, White SC, Oral Radiology – Principles and Interpretation, 2nd Edition

Film fog 

a.  Improper safelighting conditions

(1)  Improper filter

(2)  Excessive bulb wattage

(3)  Inadequate distance between safelight and working surface

(4)  prolonged exposure of films to safelight

b.  Light leaks

(1)  Cracked safelight filter

(2)  Lights from doors, vents, etc.

c.  Overdevelopment

d.  Contaminated solutions

e.  Deteriorated film

(1)  Stored at high temperature

(2)  Stored at high humidity

(3)  Exposed to irradiation

(4)  Outdated

Light radiographs 

a.  Processing errors 

(1)  Underdevelopment

    (a)  Temperature too low

    (b)  Time too short

    (c)  Inaccurate thermometer

(2)  Depleted developer solution

(3)  Diluted or contaminated developer

(4)  Excessive fixation

b.  Underexposure

(1)  Insufficient mA

(2)  Insufficient kVp

(3)  Insufficient time

(4)  Excessive film-source distance

(5)  Film packet reversed in mouth

Dark radiographs 

a.  Processing errors

(1)  Overdevelopment

    (a)  Temperature too high

    (b)  Time too long

(2)  Developer concentration too high

(3)  Inadequate fixation

(4)  Accidental exposure to light

(5)  Improper safelighting

b.  Overexposure

(1)  Excessive mA

(2)  Excessive kVp

(3)  Excessive time

(4)  Insufficient film-source distance

Insufficient contrast

a.  Underdevelopment

b.  Underexposure

c.  Excessive kVp

d.  Excessive film fog

Dark spots or lines on radiograph
a.  Fingerprint contamination
b.  Black wrapping paper sticking to film surface

c.  Film in contact with tank or another film during fixation

d.  Film contaminated with developer before processing

e.  Excessive bending of films

Light spots on radiographs

a.  Film contaminated with fixer before pro​cessing

b.  Film in contact with tank or another film during development

Yellow or brown stains on radiographs

a.  Depleted developer

b.  Depleted fixer

c.  Insufficient washing

d.  Contaminated solutions

Blurred radiographs 

a.  Movement of patient

b.  Movement of x-ray tube head

c.  Double exposure

Radiographs with partial images

a.  Top of film not immersed in developing so​lutions

b.  Misalignment of x-ray tube head (“cone cut”)

2.  Which of the following statements are True concerning palatal expansion?

1.  5 to 7 pounds of force is usually advocated for rapid palatal expansion (RPE)

2.  2 to 4 pounds of force is usually advocated for RPE

3.  With RPE, the amount of activation is usually 0.25mm or 0.5mm daily

4.  RPE occurs at a rate of approximately 1mm per week

5.  When expansion is complete, a 3–month period of retention is recommended

A.  1, 3, 4

B.  2, 3, 4

C.  1, 3, 5

D.  3, 4, 5

E.  2, 4, 5

Answer:  C, 1, 3, 5

Ref:  Contemporary Orthodontics by Proffit, 1st Edition, Pgs 209-211, 393-395

Rapid palatal expansion (RPE) involves the use of a heavy force directed across the midpalatal suture to open it by forcing the halves of the maxilla away from one another.  Force of 5 to 7 pounds is usually advocated, for an active treatment period of 2 to 4 weeks.

Slow expansion can be accomplished either by turning the typical palate separation jackscrew less frequently, or by activating a spring to give the desired 2 to 4 pounds of force.

In RPE, the appliance is activated by the patient making one or two quarter-turns of a screw type device each day.  This amounts to 0.25 or 0.5 mm of activation daily.

Slow expansion at the rate of approximately 1 mm per week is the method advocated more recently.

When expansion has been completed, a 3-month period of retention with the appliance in place is recommended.

Opening the midpalatal suture to increase the width of the maxilla is relatively easy in preadolescent children.  

With increasing age, the suture becomes more and more tightly interdigitated, and opening it eventually becomes very difficult, but in most individuals, it remains possible to obtain significant increments in maxillary width up to age 15 to 18.

Less force is necessary to open the suture in younger children, and some skeletal expansion can be achieved in the primary and early mixed dentitions with expansion lingual arches.  These W-arch and quad helix appliances generally deliver less than 2 pounds of force, but have been demonstrated to open the midpalatal suture in very young patients.

Quad helix

Max expansion, rotates molars

Orthodontic/orthopedic expansion with children up to 9 years

Orthodontic expansion for children over 9 years

Jackscrew

Orthodontic/orthopedic expansion for all ages up to 15 to 18 years of age

3.  A preventive resin restoration is indicated when?

A.  Moderate radiographic evidence of caries exists

B.  A pulp exposure is near

C.  Cusps are undermined from caries

D.  Incipient lesions are present with susceptible fissures adjacent

E.  None of the above

Answer:  D

Ref:  Lecture handout Restorative Dentistry for Primary Teeth by CDR Nicholas Mazzeo

Preventive resin restoration (PRR)

1.  Indications:

a.  Small, discrete areas of decay limited to a single surface or pit

b.  Usually no anesthesia needed

2.  Type I PRR:

a.  Isolate tooth (RD, dri-angle, cotton roll)

b.  Minimal pit and fissure decay confined to enamel

c.  Small round bur on slow-speed, remove caries

d.  Etch, bonding agent, cure, sealant, cure

3.  Type II PRR:

a.  SAA except decay extends into dentin

b.  Isolate, etch, bonding agent, cure, composite, cure

c.  Composite is used to seal the adjacent pit and fissures as well

4.  Type III PRR:

a.  Minimal decay extending into dentin

b.  Isolate, etch, bonding agent, cure, composite, cure

c.  Sealant is applied over composite and into the fissures

Sealant:

1.  Indications:

a.  Deep retentive pits and fissures

b.  Stained pits and fissures with minimal decalcification

c.  No radiographic/clinical evidence of interproximal caries

d.  Adequate isolation from salivary contamination

e.  Retention is similar to permanent teeth

Amalgam:

1.  Indications:

a.  Esthetics not a concern

b.  Restoration will be significantly subgingival (consider a SSC)

c.  Retention of composite is a problem

d.  Distal surface of primary cuspids

e.  High caries index

4.  Your patient is an 8 year-old boy presenting with a traumatic fracture of tooth #8.  He was struck in the mouth with a baseball approximately 1 hour ago.  You observe a mild contusion of the maxillary lip as well as an Ellis Class III fracture of tooth #8.  This appears as:

a.  A loss of the entire crown

b.  An extensive fracture of the crown with an exposure of the dental pulp

c.  An extensive fracture of the crown involving considerable dentin but not the dental pulp

d.  A simple fracture of the crown involving little or no dentin.

Answer: b

The following is a chart of the Ellis classification system of crown fractures.

	Class
	Description

	I
	Simple fracture of the crown involving little or no dentin

	II
	Extensive fracture of the crown involving considerable dentin but not the dental pulp

	III
	Extensive fracture of the crown with an exposure of the dental pulp

	IV
	Loss of the entire crown


The following are possible treatment options for Ellis crown fractures in a 9 ;year-old patient.

	Class
	Treatment

	I
	Resin composite restoration, Observe for pulpal injury

	II
	Resin bonding of the tooth fragment or Resin composite restoration, Observe for pulpal injury

	III
	If vital with open apex: Calcium hydroxide pulpotomy for apexogenesis

If non vital with open apex:  Pulpectomy and obturation with Calcium hydroxide for apexification, replace Calcium hydroxide prn (q3 months) until radiographic barrier is present. Perform conventional NSRCT

	IV
	Check for restorability and proceed with same procedures as with class III fractures if restorable


Taken from McDonald, Avery; DENTISTRY FOR THE CHILD AND ADOLESCENT 7th edition, 1999

5.  Your patient is a 2 year-old girl who is brought in for her initial examination.  Her father asks you if fluoride is recommended for his daughter since she has never had any cavities.  The patient’s family has a well, which was tested and found to have 0.25ppm fluoride content.  The well water is their only source of fluids and irrigation for their farm.  They grow and eat all of their own produce.  Your examination finds her to indeed be caries free.  Is fluoride indicated?  If so, how much?

a.  No, fluoride is not indicated

b.  Yes, 1.00 mg/day

c.  Yes, 0.50 mg/day

d.  Yes, 0.25 mg/day

Answer: d

The AAPD guidelines for fluoride therapy include insuring an adequate source of fluoride.  Have their water analyzed.  The ideal water fluoridation concentration is 0.6 ppm  The professional /home fluoride treatments are based on caries risk.  The following is the recommended dietary fluoride supplementation schedule.

	AGE
	< 0.3ppm F
	0.3-0.6ppm F
	>0.6ppm F

	Birth=6 mos.
	0
	0
	0

	6mos.-3 yrs.
	0.25
	0
	0

	3 yrs.-6 yrs.
	0.50
	0.25
	0

	6 yrs.->/+ 16 yrs.
	1.00
	0.50
	0


Taken from Journal of Pediatric Dentistry Reference Manual 2000-2001

6.  Your patient presents with a chief complaint of missing tooth #19.  You notice tooth #18 is mesially tipped into the space of #19.  You also notice a moderate to severe lingual inclination and 30o buccal rotation of tooth #18.  The tooth is also moderately extruded.  The patient exhibits dental Class I, mutually protected occlusion, good oral hygiene, a mandibular plane angle of 27o.  What makes this case relatively contraindicated for molar uprighting?

a.  The moderate to severe lingual inclination of tooth #18

b.  The 30o buccal rotation of tooth #18

c.  The mandibular plane angle of 27o
d.  Moderate extrusion of #18

e.  a and d

Answer: e

Relative contraindications for molar uprighting include:

Severe lingual inclination in addition to mesial tipping

Severe skeletal discrepancies

High mandibular plane angle, antegonial notching

Short or blunted roots

Extruded lower molars

Presence of root resorption

Significant centric relation to centric occlusion discrepancy

Forward bodily movement of molar(s) to close space

The indications are:

Mesially tipped second (and/or third) molar

An acceptable occlusion

Average mandibular plane angle

Skeletal harmony in all three planes

A fully cooperative patient with good oral hygiene

Buccal or lingual rotations can be corrected by bonding a button to the mesial or lingual cusp of the molar and applying force with a power chain.  A mandibular plane angle of 27o is within the normal range of 22o to 28o.  Intrusion of lower molars is extremely difficult to accomplish and require gentle force over a prolonged period of time.  An extruded mandibular tooth should be referred to the orthodontist or oral surgeon.  In the buccolingual dimension, the molar that has severe lingual or buccal axial inclination should be avoided because of the amount of torque that would be necessary to properly reposition the tooth for restorative dentistry.  Mild lingual or buccal axial inclinations can be managed.

Taken from Vanarsdall RL, Swartz ML, Molar Uprighting; Ormco corp., and Graber TM, Vanarsdall RL (2000), Orthodontics: current principles and techniques Mosby

7.  Which of the following statements are true concerning Moyer's arch length analysis?

1.  Radiographs of the mandibular teeth only are required

2.  It predicts space for both the mandible and maxilla

3.  It uses the sizes of the maxillary incisors to predict maxillary arch length

4.  It can be used for a 4 year old patient

5.  It predicts the amount of space available for the permanent canines and premolars

a.  1, 2, 3

b.  2, 5

c.  1, 4, 5

d.  2, 3, 4

Answer: b 


The analysis advocated by Moyers has a number of advantages. It can be completed in the mouth as well as on casts and it may be used for both arches. The analysis is based on a correlation of tooth size; one may measure a tooth or a group of teeth and predict accurately the size of the other teeth in the same mouth. The mandibular incisors, since they erupt early in the mixed dentition and may be measured accurately, have been chosen for measuring to predict the size of upper as well as the lower posterior teeth. 


The following procedure has been suggested by Moyers to determine the space available for teeth in the mandibular arch: 

1. Measure the greatest mesiodistal width of each of the four mandibular incisors with the aid of a Boley gauge and record the value.

2. Determine the amount of space needed for the alignment of the incisors. This may be accomplished as follows: Set the Boley gauge to a value equal to the sum of the widths of the right central incisor and the right lateral incisor. Place one point of the gauge at the midline between the central incisors and let the other point lie along the line of the dental arch. Mark on the tooth or the cast the precise point where the distal tip of the Boley gauge has touched. This represents the point where the distal surface of the lateral incisor will be when it has aligned properly. Repeat the procedure for the opposite arch.

3. Determine the amount of space available for the permanent canines and premolars incisor alignment. This may be accomplished by measurement of the distance from the point mark in the line of the arch to the mesial surface of the first permanent molar. This distance is the space available for the permanent canine and premolars as well as for first permanent molar adjustment.

4. Predict the combined width of the mandibular canines and premolars with the aid of the probability chart. Locate at the top of the mandibular chart the value over a column of figures that most nearly corresponds to the sum of the widths the four mandibular incisors. 

5. Compute the amount of space remaining in the arch for first permanent molar adjustment. The estimated canine and premolar size value is subtracted for the measured space. It must be assumed that the first permanent molar will move mesially on each side unless restrained with a holding appliance. 

After all values have been recorded, a complete assessment of the space situation in both arches is possible.

(Taken from McDonald and Avery, Dentistry for the Child and Adolescent, 1988, Mosby)

8. Of the following groups of patients, which would not require routine radiographs?

a.  New patients

b.  Recall patients with clinical caries or high-risk factors for caries

c.  Periodontal disease or a history of periodontal treatment

d.  Growth and development assessment in children who have their primary dentition

Answer: d

(Taken from the Journal of the American Academy of Pediatric Dentistry, Manual 2000-01, Volume 22, Number 7:66)

9.  Which of the following are indications for orthodontic treatment in periodontics?

a.  to facilitate occlusal and restorative treatment

b.  to aid in the treatment of gingival and osseous defects

c.  for forced tooth eruption for crown lengthening

d.  to correct root proximity problems

e.  to correct food impaction by closing open contacts that fail to close following reduction of inflammation and/or occlusal adjustment

a.  1, 3, 5, 

b.  2, 4, 5

c.  1, 2, 4

d.  3, 5

e.  all  of the above  

Answer: e

Orthodontic tooth movement is predicated to the idea that when properly regulated forces are applied to a tooth, they are transmitted to the periodontal ligament, stimulating cellular changes that result in the selective resorption and deposition of alveolar bone. 

If heavy forces are used to extrude a tooth quickly, a relative loss of attachment may occur, but this deliberately nonphysiologic extrusion is at best traumatic and at worst can lead to ankylosis and/or resorption. 

10.  When examining a 10 year old child, which of the following teeth would you expect to have root formation completed?

a. Maxillary centrals, mandibular centrals and laterals

b. Maxillary centrals and laterals, mandibular centrals and laterals

c. Mandibular centrals and laterals

d. Maxillary centrals, mandibular centrals and laterals, all first molars
Answer: d   Maxillary centrals, mandibular centrals and laterals, all first molars
[image: image22.png]TABLE 12-5 @ Chronology of the Human Dentition

Hard Tissue Amount of Enamel Enamel Root
Tooth Formation Begins Formed at Birth Completed Eruption Completed
Primary Dentition
Maxillary
Central incisor 4 mo in utero Five sixths 1%2 mo 7% mo 12 yr
Lateral incisor 4%2 mo in utero Two thirds 2> mo 9 mo 2 yr
Cuspid 5 mo in utero One third 9 mo 18 mo 3Vayr
First molar 5 mo in utero Cusps united 6 mo 14 mo 2% yr
Second molar 6 mo in utero Cusp tips still isolated 11 mo 24 mo 3 yr
Mandibular
Central incisor 4% mo in utero Three fifths 2% mo 6 mo 12 yr
Lateral incisor 4% mo in utero Three fifths 3 mo 7 mo 1% yr
Cuspid 5 mo in utero One third 9 mo 16 mo 3Vayr
First molar 5 mo in utero Cusps united 5% mo 12 mo 2Va yr
Second molar 6 mo in utero Cusp tips still isolated 10 mo 20 mo 3 yr
Permanent Dentition
Maxillary
Central incisor 3-4 mo  ...... 4 S5yr 7- 8 yr 10 yr
Lateral incisor 10-12 mo ...... 4 S5yr 8 9yr 11 yr
Cuspid 4-5 mo  ...... 6 —7yr 11-12 yr 13-15 yr
First bicuspid 1%-1%yr ... 5 —6yr 10-11 yr 12-13 yr
Second bicuspid 2 2% yr L. 6 -7yr 10-12 yr 12-14 yr
First molar at birth Sometimes a trace 2Va-3 yr 6~ 7yr 9-10 yr
Second molar 2%-3 yr .. 7 -8yr 12-13 yr 14-16 yr
Mandibular
Central incisor 34 mo  ...... 4 -5yr 6~ 7yr 9yr
Lateral incisor 34 mo  ...... 4 Syr 7- 8yr 10 yr
Cuspid 4 -5 mo  ...... 6 -7 yr 9-10 yr 12-14 yr
First bicuspid %2 yr 5 -6yr 10-12 yr 12-13 yr
Second bicuspid Wa2Vayr L. 6 -7 yr 11-12 yr 13-14 yr
First molar at birth Sometimes a trace 2Va-3 yr 6~ 7yr 9-10 yr
Second molar 2%-3 yr 7 -8yr 11-13 yr 14-15 yr

After Logan and Kronfeld: J AM Dent Assoc 20, 1933 (slightly modified by McCall and Schour). Copyright by the American Dental
Association. Reprinted by permission.




Ref:Cassamassimo et al: Pediatric Dentistry – Infancy through adolescence. 2nd ed.  Pinkham.

11.  Upon examining PA radiographs of tooth #9, you notice a radiolucency in the  midroot region.  You suspect it to be an internal resorption.  Which of the following observations would have drawn you to this conclusion?

a.  Lesion shifts with different horizontal angulation

b.  The canal cannot be followed through the lesion

c.  Irregular borders

d.  Asymmetrical with no uniform density
Answer: b, The canal cannot be followed through the lesion
Internal Resorption:

· Sharp, smooth and defined borders

· Usually symmetrical with uniform density within

· Usually canal cannot be followed through the lesion

· Lesion usually remains centered with changes in horizontal angulation

External Resorption:

· Less defined, irregular borders

· Usually asymmetrical with no uniform density

· Usually canal can be followed through the lesion

· Lesion usually shifts with change in horizontal angulation

Ref: Gartner AH et al: Differential diagnosis of internal and external root resorption.  J Endod 1976; 2:329-34.

12.  Which of the following extraoral device would be the choice of treatment for a patient who exhibits a skeletal vertical deficiency (short face)?

a.  high pull headgear

b.  cervical pull headgear

c.  chin cup therapy

d.  reverse-pull headgear

Answer: b,  cervical pull headgear.

Ref:  Contemporary Orthodontics by Proffit, 2nd Ed

A high pull headgear will place a superior and distal force on the teeth and maxilla – to treat vertical maxillary excess (long face)  – by inhibiting the vertical development of the maxilla and eruption of the posterior maxillary teeth.  Because no force is applied to the mandibular teeth, they are free to erupt.

A cervical headgear will place an inferior and distal force on the teeth and skeletal structures – to increase vertical development in a child who initially had decreased lower anterior face height (short face).  This is accomplished by increasing the maxillary molar eruption which results in downward movement of the mandible.

When the high pull head-gear and cervical headgear are combined, the force direction can be varied by altering the proportion of the total force provided by each component.  If each delivers equal forces, the resultant force is slight upward and distal for both teeth and maxilla.  The choice of headgear configuration should be based on the original facial pattern: the more vertically excessive growth is present, the higher the direction of pull, and vice versa, but it must be kept in mind that considerable variation in growth response can occur.

High and cervical pull headgears. 


Combination

[image: image23.png]




c. [image: image24.png]



Class II mandibular deficiency:

· Functional appliance: that positions the mandible forward in an attempt to stimulate or accelerate mandibular growth.

Class III maxillary deficiency:

· Reverse-pull headgear or facemask: to exert anteriorly directed force on the maxilla.

Class III mandibular excess:

· Chin cup therapy: to apply a distal and superior force through the chin that will inhibit or redirect growth at the condyle

13. What is the location of the primate space in the mandibular arch?
     a.  Between the primary 1st and 2nd molars.

     b.  Between the primary canine and 1st molar.

     c.  Between the primary canine and lateral incisor.

     d.  Between the primary 2nd molar and permanent 1st molar

     e.  Between the primary central incisors.

   Answer: b.

   The maxillary arch primate space is between the primary lateral incisor and canine.

Taken from: McDonald RE, Avery DR. Dentistry for the Child and Adolescent, 7th ed. CV Mosby, St. Louis, MO. 2000. 

14. You are examining a panoramic radiograph.  The central incisors appear magnified.  What would be the cause of this?

     a. The patient was placed too far posteriorly, outside the focal trough.

     b. The patient was placed too far forward, outside the focal trough.

     c. The patient made a sudden movement in a direction opposite the beam movement.

     d. The patient made a sudden movement in the same direction as the beam movement.

   Answer: a

   When a patient is placed too far posterior outside the focal trough, tooth images will be widened.  When a patient is placed too far forward outside the focal trough, tooth images will be narrow and blurred.  If the patient makes a sudden movement in a direction opposite the beam movement, a part of the object may be missing in the image.  If the patient makes a sudden movement in the same direction as the beam movement, this region may be portrayed twice in the image.

Taken from: Langland OE, Langlais RP, Morris CR. Principles and Practice of Panoramic Radiology. WB Saunders, Philadelphia, PA (1982): Chapter 5.

15.  Factors that may place a patient at higher risk for developing periodontal disease during orthodontic treatment include:

     1. Previous periodontal disease

     2. Thin, friable gingival tissue

     3. Bleeding on probing

     4. Tooth mobility

     5. Diabetes mellitus

    a. 1, 2, 3, 4

    b. 2, 3, 4, 5

    c. 1, 3, 4, 5

    d. 1, 2, 4, 5

    e. 1, 2, 3, 4, 5

   Answer: e.

   Although it is difficult to predict which sites may progress from gingival inflammation to periodontitis, those who have had the disease previously are more vulnerable to further bone loss.  It has been reported that in individuals who have had previous bone loss, gingivitis may be a greater threat for further bone loss.  No one should begin orthodontic treatment if active destructive sites are present.  Other risk factors include bleeding on probing, tooth mobility, thin, friable gingival tissue, tobacco use, and diabetes mellitus.

Taken from: Graber TM, Vanarsdall RL. Orthodontics: Current Principles and Techniques. CV Mosby, St. Louis, MO.(2000). Chapter 18.

16. You extract nonrestorable tooth #T on a 4 year-old patient.  Is space maintenance indicated and if so, what appliance would you use?

     a. Yes, space maintenance is indicated with a lingual arch appliance.

     b. Yes, space maintenance is indicated with a band and loop appliance.

     c. Yes, space maintenance is indicated with a Porter appliance.

     d. Yes, space maintenance is indicated with a distal shoe appliance.

     e. No treatment because unerupted permanent 1st molars do not drift mesially,

         therefore no space will be lost.

   Answer: d.

   Mesial movement and migration of the first permanent molar will often occur before eruption in instances of premature loss of the second primary molar.  This is one of the most difficult problems of the developing dentition to confront the dentist who treats children.  A space maintainer that will guide the first permanent molar into its position is indicated.  This is the distal shoe appliance.  A description of this appliance is in the reference text.  

   A lingual arch is the space maintainer of choice after the multiple loss of primary teeth in the maxillary or mandibular arch.

   A band and loop may be used if the 2nd primary molar is lost after eruption of the 1st permanent molar.

   A Porter appliance, or soldered “W” lingual arch is an efficient appliance for the correction of posterior cross-bites.

Taken from: McDonald RE, Avery DR. Dentistry for the Child and Adolescent, 6th ed. CV Mosby, St. Louis, MO. (1994): Chapters 26,27.

17.  The procedure in which only the gross caries is removed from the lesion and the cavity is sealed for a time with a biocompatible material is called: 

a.   Direct pulp cap

b.   Indirect pulp cap

c.   Pulpotomy

d.   Pulpectomy

Answer: b.  
18.  Which of the following statement(s) is/are true concerning Direct pulp capping  procedure:

1. A method of treating vital pulp exposures

2. A method of treating nonvital pulp exposures

3. Should be limited to small exposures that have been accidentally produced by trauma

4. Should be limited to large exposures

5. There should be a lack of bleeding at the exposure site 

6. Calcium hydroxide remains the standard material for pulp capping normal vital pulp tissue

A. 1, 4, and 6

B. 2, 3, and 6

C. 1, 3, 5, and 6

Answer:  C

Evaluation of treatment prognosis before pulp therapy

The diagnostic process of selecting teeth that are good candidates for vital pulp therapy has at least two dimensions.

· First, the dentist must decide that the tooth has a good chance of responding favorably to the pulp therapy procedure indicated.

· Second, the advisability of performing the pulp therapy and restoring the tooth must be weighed against extraction and space management.

Other factors to consider include the following:

1. The level of patient and parent cooperation and motivation in receiving the treatment

2. The level of patient and parent desire and motivation in maintaining oral health and hygiene

3. The caries activity of the patient and the overall prognosis of oral rehabilitation

4. The stage of dental development of the patient

5. The degree of difficulty anticipated in adequately performing the pulp therapy (instrumentation) in the particular case

6. Space management considerations resulting from previous extractions, preexisting malocclusion, ankylosis, congenitally missing teeth, and space loss caused by the extensive carious destruction of teeth and subsequent drifting 

7. Excessive extrusion of the pulpally involved tooth resulting from missing opposing teeth

Treatment of the deep carious lesion

Deep lesions appear to be radiographically dangerously close to the pulp or to actually involve the dental pulp.  Approximately 75% of the teeth with deep caries have been found from clinical observations to have pulpal exposures.  Work by Dimaggio and Hawes supports this observation.  They also showed that well over 90% of the asymptomatic teeth with deep carious lesions could be successfully treated without pulp exposure using indirect pulp therapy techniques. 

The treatment of vital exposures, especially in primary teeth, has not been entirely successful.  For this reason, clinicians prefer to avoid pulp exposure during the removal of deep caries whenever possible.

Indirect pulp treatment

The procedure in which only the gross caries is removed from the lesion and the cavity is sealed for a time with a biocompatible material. 

Clinical procedure involves the removal of the gross caries but allowing sufficient caries to remain over the pulp horn to avoid exposure of the pulp.  The walls of the cavity are extended to sound tooth structure because carious enamel and dentin at eh margins of the cavity will prevent the establishment of an adequate seal (extremely important) during the period of repair.  The remaining thin layer of caries in the base of the cavity is covered with a radiopaque biocompatible base material and sealed with a durable interim restoration.  The treated tooth should not be reentered to complete the removal of caries for at least 6 to 8 weeks.  During this time the caries process in the deeper layer is arrested.  When the tooth is reentered, careful removal of the remaining carious material, now somewhat sclerotic, may reveal a sound base of dentin without an exposure of he pulp.   If a second layer of dentin covers the pulp, the tooth is restored in the conventional manner.  If a small pulp exposure is encountered, a different type of treatment, based on the clinical signs and symptoms and local conditions, must be used.  Many experienced clinicians are successfully practicing indirect pulp treatment without reentry after the initial caries excavation.

Direct pulp capping

A method of treating vital pulp exposures.  It is generally agreed that pulp-capping procedures should be limited to small exposures that have been accidentally produced by trauma or during cavity preparation or to true pinpoint carious exposures that are surrounded by sound dentin.  Pulp capping should be considered only for teeth in which there is an absence of pain, with the possible exception of discomfort caused by the intake of food.  In addition, there should be either a lack of bleeding at the exposure site, as is often the case in a mechanical exposure, or an amount that would be considered normal in the absence of the hyperemic or an inflamed pulp.  Calcium hydroxide remains the standard material for pulp capping normal vital pulp tissue.

Pulpotomy

The removal of the coronal portion of the pulp is an accepted procedure for treating both primary and permanent teeth with carious pulp exposures.

Calcium hydroxide pulpotomy technique

Recommended in the treatment of permanent teeth with carious pulp exposures when there is a pathologic change in the pulp at the exposure site.  This procedure is particularly indicated for permanent teeth with immature root development but with healthy pulp tissue in the root canals.  It is also indicated for a permanent tooth with a pulp exposure, resulting from crown fracture when the trauma has also produced a root fracture of the same tooth.

Formocresol pulpotomy technique

Recommended in the treatment of primary teeth with carious exposures because they do not respond as favorably to the calcium hydroxide technique.

Partial pulpectomy

May be performed on primary teeth when coronal pulp tissue and the tissue entering the pulp canal are vital but show clinical evidence of hyperemia.  The tooth may or may not have a history of painful pulpitis, but the contents of the root canals should not show evidence of necrosis (suppuration).  In addition, there should not be radiographic evidence of a thickened periodontal ligament or of radicular disease.  If any of these conditions are present, a complete pulpectomy or an extraction should be performed.

From: Dentistry for the child and adolescent (7th edition) by Ralph E. McDonald and David R. Avery. Chapter 19.

19.  The following statements are true with regards to radiology except:

a.  The kVp controls image contrast

b.  Milliampere seconds is the prime factor in controlling radiographic density but it is not a controlling factor in contrast.  

c.  The shorter the distance between the focal spot and the film, the more x-rays that strike the film, and therefore the higher the density.

d.  The higher the kVp, the more will be the contrast

e.  An increase in kVp, mA, or exposure time will increase the density. 

Answer:  d

20.  Which of the following statement(s) is/are correct:

1. Density is the degree of blackness in the processed film.  

2. A film that shows very light areas and very dark areas is said to have high contrast.  

3. When the contrast is changed, the radiographic density of the film will be altered.  

4. If the mA is increased, the kVp must be lowered to maintain the same density

5. When the kVp and mA are fixed, the exposure time is the most important factor in controlling density.

6. There are 60 impulses/sec of electrical energy.  Therefore, 1 impulse equals 1/60 of a second.  

A. 1, 3, and 5

B. 2, 4, and 6

C. 1, 4, 5, and 6

D. All are correct

A:  D, all are correct

Factors affecting radiographs

kVp

Kilovoltage is the “penetrating power” of the x-ray beam and influences density.  The higher the kVp, the higher the mean energy of the x-ray beam, thus greater the penetrability of the beam through matter. The greater the kVp the greater amount of x-radiation will strike the film emulsion, which in turn will cause more metallic silver to be deposited in the emulsion.  This will result in a higher radiographic density if all other factors remain constant.  As the kVp is increased the contrast is decreased.  This is an inverse relationship.  

mA

The density or blackness of the radiograph varies directly and proportionately to the milliamperage and the exposure time.  Therefore, exposure time and milliamperage are interchangeable and considered as a single factor.  The higher the mAs, the more x-rays that will strike the film and the greater the quantity of metallic silver deposited in the film emulsion.  If the kilovoltage is increased to reduce image contrast, the mAs must be decreased or the radiograph will be overexposed.

Source-Film Distance

The shorter the distance between the focal spot and the film, the more x-rays that strike the film, and therefore the higher the density.

Exposure time

Exposure time is the interval during which x-rays are being produced.  The more exposure time used, naturally the more x-rays produced.  In dental radiography, the exposure time is the factor that is most commonly used to compensate for anatomic variables of patients.  The most popular exposure technique is the “fixed kVp and mA technique,” which varies only the exposure time.  Such is the Case in the Comprehensive Endo Operatories.  

Most of the exposure time designations for less than 1 second are timer impulse intervals of 48, 38, 30, 24, 18, 15, 12, 10, 8, 6, 5, 4, 3, 2, and 1.  There are 60 impulses/sec of electrical energy.  Therefore, 1 impulse equals 1/60 of a second.  Any number greater than 60 is designated in seconds (for example, 120/60 = 2 seconds).

Density

Density is the degree of blackness in the processed film.  An increase in kVp, mA, or exposure time will increase the density.  An increase in the source-to-film distance will decrease the density.

Others factors that affect density are subject thickness, development conditions, type of film and intensity screens.

Contrast

Contrast is the difference in densities between various regions on the film.  Thus a film that shows very light areas and very dark areas is said to have high contrast.  This is also referred to as a short gray scale of contrast, because there are few shades of gray between the black and white images on the film.  In contrast, film that tends to show areas of relatively light gray zones and dark gray zones is said to be of low contrast, or is described as having a long gray scale of contrast.  Radiographic contrast is influenced by the composition or the physical properties of the subject (thickness, density, and atomic composition) and by the energy of the x-ray beam (kVp).

Relationship among Contrast, Density, and Exposure

When the contrast is changed, the radiographic density of the film will be altered.  However, when radiographic density is altered by itself, there will be no obvious change in the contrast.  A change in kVp will produce a change in contrast.  The higher the kVp, the less will be the contrast.  However, because kVp is also a controlling factor in radiographic density, an increase in kVp will also increase the radiographic density.  

Because of the greater number of photons of x-radiation at higher kVps, the exposure time will always need to be decreased when using higher kVps to avoid overexposing the film. Changing the exposure time is used in most cases when the mA is fixed.

Contrast cannot be varied by a change in milliamperage unless a variation in voltage is made to compensate for the milliamperage variation.  If the mA is increased, the kVp must be lowered to maintain the same density; by decreasing the kVp, the contrast will increase.  

Density can be altered without changing the contrast.  Milliampere seconds is the prime factor in controlling radiographic density but it is not a controlling factor in contrast.  Therefore, a change in mAs or exposure time will produce a change in radiographic density but not a noticeable change in contrast.

Summary

The mAs and kVp control film density (blackening on film).  mAs is the most important factor.  When the kVp and mA are fixed, the exposure time is the most important factor in controlling density.  The kVp controls image contrast (density differences on the film).  When the kVp is fixed, contrast can only be controlled by the operator ‘s choice of film, screens, and processing solutions.  

	Long-Scale Contrast
	Short-Scaled Contrast

	· 90 kVp (more penetrating power)

· Low contrast

· Many shades of gray (less abrupt black and white difference)

· Desirable in caries detection and endodontic diagnosis
	· 70 kVp

· High contrast

· Fewer shades of gray (more abrupt black and white difference)

· Desirable in endodontic treatment
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The diagnostic quality of the radiographic film is

dependent on the proper use of several factors. The
functions of these factors are given below:

Milliampere seconds (mAs) regulate density (blackness)
of the radiograph.

Kilovoltage

a. regulates degree of x-ray penetration of tissues;

b. influences scatter radiation fog;

c. regulates contrast scale; and

d. influences density of the radiograph.

- Focal-spot size influences unsharpness and

magnification of the radiographic image.

- Source-film and object-film distances influence

unsharpness, and magnification of the radiographic
image.

. Alignment of film and beam of radiation influence
distortion, anatomical accuracy, and coverage.





21.  Which is the correct definition for Leeway space:

A. Space mesial to primary max cuspid and distal to primary mand cuspid

B. The difference in the mesial-distal width of the permanent incisors and the primary incisors to include interdental spacing

C. Occurs when the 1st permanent molars erupt and causes a mesial shift into the primate spaces

D. Space difference between the mesial-distal width of the (primary 2nd, 1st molars, canine) and the (permanent 1st, 2nd premolar, canine).

A:  D

Leeway space:  Space difference between the mesial-distal width of the (primary 2nd, 1st molars, canine) and the (permanent 1st, 2nd premolar, canine).

a. Max:  0.9 mm/side, 1.8 mm/arch

b. Mand:  1.7 mm/side, 3.4 mm/arch

From:  Textbook of Pediatric Dentristry.  By Raymond L. Braham and Merle E. Morris

Primate space:  Space mesial to primary max cuspid and distal to primary mand cuspid

Incisor liability:  The difference in the mesial-distal width of the permanent incisors and the primary incisors to include interdental spacing

a. Max:  7.6 mm

b. Mand:  6.0 mm

Early mesial shift:  Occurs when the 1st permanent molars erupt and causes a mesial shift into the primate spaces

Late mesial shift:  Occurs when the 2nd permanent molars erupt and cause a mesial shift of the 1st permanent molars into the Leeway space

From pedo lecture notes:  Space management in the primary and mixed dentitions by CDR Mazzeo, NPDS Bethesda

Leeway Space

The combined widths of the primary 1st and 2nd molars and canine usually exceeds that of the permanent successors by about 2.5 mm in the lower arch, and 1.5 mm in the upper arch. (Proffit, Contemporary Orthodontics, p. 83)

[image: image26.png]lustration ofthe Leewsay Space




Leeway space.  The leeway space is the difference between the mesiodistal diameter of the primary canine, first and second molar, and the permanent canine, first premolar and second premolar.  The permanent teeth are most often smaller than the primary teeth.
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From:  Textbook of Pediatric Dentristry.  By Raymond L. Braham and Merle E. Morris

Periodontics

1.  Which of the following bacteria currently is/are not considered to be a periodontal pathogen?

a.   Actinobacillus actinomycetemcomitans

b.   Actinomyces nucleatum

c.   Provetella intermedia

d.   Porphyromonas gingivalis

e.   C and D

Answer:  b

Ref:  Clinical Periodontology by Carranza and Newman, 8th Edition, (Saunders, 1996) 

Pg. 93-95

Annals of Periodontology, 1996 World Workshop in Periodontics (American Academy of Periodontology) Pg. 881.

While non-specific accumulations of dental plaque are associated with gingival inflammation, accumulated data indicate that a small group of bacteria are important in periodontal disease exhibiting loss of connective tissue attachment and alveolar bone.  Prominent among these are:  Actinobacillus actinomycetemcomitans, Bacteroides forsythus, Campylobacter rectus, Fusobacterium nucleatum, Prevotella intermedia/nigrescens, Porphyromonas gingivalis, Peptostreptococcus micros, and Steptococcus intermedius. 

Adult periodontitis: (Chronic periodontitis)

In chronic adult periodontitis the microorganisms most often cultivated at high levels include P. gingivalis, Bac​teroides forsythus, P. intermedia, C. rectus, Eikenella corro​dens, F. nucleatum, A. actinomycetemcomitans, and Tre​ponema and Eubacterium spp.  When periodontally active sites (i.e., with recent attachment loss) were examined in comparison with inactive sites (i.e., with no recent attachment loss), C. rectus, P. gingivalis, P. intermedia, F. nucleatum, and B. forsythus were found to be ele​vated in the active sites.  Furthermore, detectable levels of P gingivalis, P intermedia, B. forsythus, C. rectus, and A. actinomycetemcomitans are associated with disease progres​sion, and elimination of specific bacterial pathogens with therapy is associated with an improved clinical re​sponse.

Rapidly Progressive Periodontitis (Aggressive periodontitis):

Epidemiologic data indicate that between 7% and 15% of the populations stud​ied experienced severe or rapidly progressing periodonti​tis.  Microbiologic studies indicate an association between this disease and elevated levels of P. gingivalis, P. interme​dia, A. actinomycetemcomitans, F. corrodens, C. rectus, and Bacteroides capillus.  It may be significant in ag​gressive forms of adult periodontitis that both P. gingivalis and A. actinomycetemcomitans have been shown to invade host tissue cells.

Juvenile Periodontitis (Aggressive periodontitis):  

Several forms of periodontitis are characterized by rapid and severe attachment loss oc​curring in individuals at or prior to puberty.  They are al​most uniformly seen in individuals who demonstrate a sys​temic defect in immune regulation.  Juvenile periodontitis develops around the time of puberty, is ob​served in females more often than in males, and typically affects the permanent molars and incisors.  Most affected in​dividuals demonstrate defective neutrophil function.  

The microbiota associated with juvenile periodontitis is predominantly composed of gram-negative, capnophilic, and anaerobic rods.  Microbiologic studies indicate that almost all LJP sites harbor A. actinomycetemcomitans, which may make up as much as 90% of the total cultivable microbiota.  Other organisms found in significant levels include P. gingivalis, E. corrodens, C. rectus, F. nucleatum, B. capillus, Eubacterium brachy, and Capnocytophaga spp. and spirochetes.  It is generally accepted that A. actin​omycetemcomitans is the primary etiologic agent in most, but not all, cases of LJP.  Studies of therapy indicate that both mechani​cal debridement and systemic antibiotic treatment are nec​essary to control the levels of A. actinomycetemcomitans in LJP.  The failure of mechanical therapy alone may relate to the ability of this organism to invade host tissues. 
Prepubertal Periodontitis:

Prepubertal periodontitis is a rare form of the disease that affects the primary dentition.  The microorganisms associated with lo​calized forms of the disease include P. gingivalis, P inter​media, A. actinomycetemcomitans, and F. nucleatum.  Most afflicted individuals also demonstrate profound immunologic abnormalities, and identification of the peri​odontal condition may be one of the first signs of systemic disease.

The bacteria found in chronic gingivitis consist of roughly equal proportions of gram-positive (56%) and gram-negative (44%) species, as well as facultative (59%) and anaerobic (41%) microorganisms.  The gram-positive species are primarily S. sanguis, S. mitis, A. viscosus, A. naeslundii, and Peptostreptococcus micros. The gram-negative microorganisms are predominantly F. nucleatum, P. intermedia, V. parvula, and Haemophilus and Campylobacter spp.

Pregnancy gingivitis is an acute inflammation of the gin​gival tissues associated with pregnancy.  This condition is accompanied by increases in steroid hormones in crevicular fluid and dramatic increases in the levels of P intermedia, which use the steroids as growth factors.

Acute necrotizing ulcerative gingivitis (ANUG) is an acute inflammation of the gingiva characterized by tissue necrosis of the gingival margin and interdental papillae.  Clinically the condition is often associated with stress or human immunodeficiency virus (HIV) infection.  It is ac​companied by malodor, pain, and possibly systemic symp​toms, including lymphadenopathy, fever, and malaise.  Mi​crobiologic studies indicate that high levels of P. intermedia and spirochetes are found in ANUG lesions.  Spirochetes are found to penetrate necrotic tissue as well as apparently unaffected connective tissue.

2.  The layer of epithelial cells at the base of the sulcus, which attaches to the tooth via hemidesmosomal attachment is:

a.  Junctional epithelium

b.  Epithelial attachment

c.  Epithelial cuff

d.  Attachment lamina

Answer:  a

Ref:  Clinical Periodontology by Carranza and Newman, 8th Edition, (Saunders, 1996)

The junctional epithelium is attached to the tooth surface (epithelial attachment) by means of an internal basal lamina and to the gingival connective tissue by an external basal lamina that has the same structure as other epithelial - con​nective tissue attachments elsewhere in the body.  The internal basal lamina consists of a lamina densa (ad​jacent to the enamel) and a lamina lucida to which hemidesmosomes are attached.

HEMIDESMESOMES - form the attachment of epithelial cells to the basement membrane and tooth surface.  Dense, thicker zone along cell membrane.

FORMATION OF JUNCTIONAL EPITHELIUM (Engler 1965, Lindhe 1989)

At the completion of enamel formation, height of ameloblasts is reduced and combined with the outer enamel epithelium to form the reduced enamel epithelium (REE).  The REE is joined to the enamel by hemidesmosomes.  At the time of tooth eruption, the cells of the outer layer of the REE and the basal layer of the oral epithelium fuse at the incisal edge.  The junctional epithelium is present immediately apical to the incisal edge, and the REE is immediately apical to the junctional epithelium.  As eruption continues, the cells of the junctional epithelium replace the REE.  The junctional epithelium represents a hemidesmosomal attachment to tooth.

3.  Limitations on the effectiveness of scaling and root planing include all of the following except?

a.  Pocket depth

b.  The use of hand instruments only

c.  Operator skill

d.  Size and shape of furcation entrance

e.  Degree of inflammation

Answer:  b

Ref:  Annals of Periodontology, 1996 World Workshop in Periodontics (American Academy of Periodontology).  Pg: 582

Alterations in probing depth and gain in clinical attachment are comparable for hand curettes and ultrasonic or sonic scalers.

Limits to Nonsurgical Debridement

Pocket depth, tooth type, visibility, instrument design, root conformation, clinical experience Clinicians are more likely to “miss” plaque and calculus at the CEJ, line angles, furcations, and deeper defects.

Stambaugh, et al, 1985. Calculus missed beyond a mean PD of 3.7 mm.

Waerhaug, 1978. Subgingival plaque control by sc/rp successful only 11% of time in PD 5 mm or greater

Effect of Surgical Access for Root Planing, Fleischer et al, J Periodontol 1989

Open versus closed root planing in molars

In 4 - 6 mm pockets

Closed:
Calculus free 27% of time

Open:

Calculus free 89% of time 

In pockets >6 mm

Closed:
Calculus free 25% of time

Open:

Calculus free 55% of time

Effect of Operator Experience on Mechanical Therapy, Brayer et al, J Periodontol 1986

Root planing effectiveness between staff members and residents

1 - 3 mm probing, no difference in experience level or access with flap.

4 - 6 mm and > 6 mm, root planing more effective with flap access and with increased experience.

Efficacy of Mechanical Therapy in Molar Furcations and Root Concavities:

Similar attachment level changes after scaling & root planing for molar & non-molar teeth.

Less favorable response in furcation pockets.

Less reduction in probing depth, continued or renewed LOA & BOP.

Higher bacterial counts persist in furcations after debridement.

Clinical studies confirm pockets next to furcations more difficult to maintain.

Consistent with finding of higher mortality, long term, for furcation involved teeth.

Probing Depth and Clinical Attachment Level:

Sites with initially shallow probing depths (1 to 3mm) generally respond to scaling and root planing with little or no change in prob​ing depth (range: -0.19 to +0.4) and a slight mean change (range: -0.8 to +0.29mm) of clinical attachment.  Thorough scaling and root planing of moderately deep pockets (4 to 6mm) normally results in a mean reduc​tion in mean probing depth (range: 0.3 to 2.46mm) and a mean gain in clinical at​tachment level (range: -0.07 to + 1.2 mm), while sites with initially deeper probing depths (7mm) exhibit a mean reduction in probing depth (range: 1.38 to 2.85mm) and a gain in clinical attachment (range: 0.54 to 2.5 mm).  

The clinical and microbiologic responses at furcation sites are less favorable than the responses at molar flat surfaces and single rooted teeth.  

It is important to remember that some pa​tients may have an overall poor response.  Furthermore, within patients exhibiting an overall good response, there may be a small percentage of sites that continue to deterio​rate.  Periodic re-evaluation is necessary to assess the response to non-surgical me​chanical therapy.

Clinical Signs of Inflammation

Thorough scaling and root planing com​bined with oral hygiene generally results in an absolute reduction by 40 to 60% in the number of sites that exhibit bleeding on probing as well as a reduction by one incre​ment in the mean severity of the Loe and Sil​ness gingival index.

4.  Which of the following mouth rinses exhibit clinically significant substantivity?

a. Listerine

b. Plax

c. Chlorhexidine

d.   Scope

Answer:  c. Chlorhexidine
Spectrum of activity: Chlorhexidine is bactericidal and effective against Gram-positive, Gram-negative and yeast organisms.  

Mechanism:  (1) It binds to anionic acid groups on salivary glycoproteins, thus reducing pellicle formation and plaque colonization; and (2) by binding to salivary bacteria and interferes with their adsorption to teeth.

· Substantivity: It is a cation that adsorbs to oral surfaces and is slowly released while exerting a prolonged (8-12 hour) bacteriostatic effect.  

Dose:  The minimal effective concentration is 0.12%.  Rx. Rinse bid for 30 seconds.

Adverse reactions:  Staining of teeth, composite restorations, and dorsum of the tongue; dulling of the sweet and sour taste sensation; increased calculus formation; and increased frequency of superficial desquamative lesions.

Clinical applications:
· Antiplaque, antigingivitis

· Immunosuppressed pts.

· Pts. with limited dexterity

· Pts in intermaxillary fixation

· Post-periodontal surgery

· Adjunct to ANUG therapy

· Use in aphthous stomatitis

· Caries control

· Pre-treatment rinse to reduce salivary bacterial counts.

Listerine:  The active ingredient is phenol. Reduces plaque and gingivitis 20 to 35%. Since it is an uncharged molecule does not have substantivity.   Mode of action: alteration of bacterial cell wall permeability promotes cell lysis and inhibits prostaglandin synthesis.

Plax:  The active ingredient is sodium benzoate.  Research to support its effectiveness is scant, and no long-term clinical studies have been reported.

Scope:  The active ingredient is cetylpyridium chloride, which is a cation with very little substantivity to maintain an antibacterial effect for a sufficient period of time to be clinically effective.  15-20% reduction in plaque and gingivitis.  

Ref:  Greenstein, G et al.: Chlorhexidine: An adjunct to periodontal therapy.  J Periodontol 57:370, 1986.

Clinical Periodontology by Carranza and Newman, 8th Ed, (Saunders, 1996)

5.  At a recall appointment, 2 years after placement of single implant fixture, which of the following is indicative of a potential failure?

a. Purulence on probing

b. Mobility of fixture

c. Peri-implant radiolucency

d. All of the above

Answer: d.  All of the above

The failing implant is evident by bone loss, pocketing, bleeding upon probing, purulence, and indications that the bone loss patterns are progressing irrespective of therapy.  The failed implant has mobility, a dull sound when percussed, and radiographically peri-implant radiolucency.  The implant must be removed since it is nonfunctional and bone loss will continue.  

Treatment:

A. Treating the implant surface:

The ailing or failing implant surface is contaminated with endotoxin.  As long as endotoxin is present, there can be no biologic repair.  The subgingival flora associated with dental implants are similar to that associated with natural teeth.  Chemotherapeutic agents such as chlorhexidine gluconate, stannous fluoride and tetracycline are antimicrobials and/or antibiotics, which theoretically would not only kill the periodontopathic bacteria, but would remove endotoxin from implant surface.

B. Treatment of the osseous defect

After the implant surface is decontaminated, the next step is to regenerate or obliterate the osseous defect with a grafting material – autografts, allografts, and alloplastic grafts.

C. Guided tissue regeneration

GTR has been used not only to cover exposed threads or surfaces of an implant, and implant placed in a fresh extraction site, and premature exposure of an implant fixture, but also in repair of the ailing and failing implant to protect the grafted material and to keep it in place.

To repair the ailing and failing implant:

· Active infection: with purulence and bleeding, the tissue must be reflected ant the defect debrided and curetted with hand instruments.  The contaminated HA is removed until the metallic substrate is exposed and treated with tetracycline past.  If the implant is not HA coated, the defect is curetted to remove granulomatous tissue, tetracycline is applied and the site is grafted.
· No active infection:  HA surface is intact - detoxify surface with citric acid.  Then it is possible to graft clean detoxified areas.
· Surface is not clean and detoxified: graft with alloplast to fill defect and minimize further epithelial downgrowth; biologic healing will not take place against a contaminated implant surface.
· Mobile or failed implant: remove since no longer functioning

Taken from: Meffert R. How to treat ailing and failing implants. Int J Oral Maxillofacial Implants. 1992; 7:330-337

6.  In what type of bone would you expect an increase failure of an implant?

a) Type I

b) Type II

c) Type III

d) Type IV

Answer: d. Type IV

Grossly, two types of bone may be distinguished: spongy or cancellous and cortical or compact.  The two varieties have the same types of cells and intercellular substance, but differ in the arrangement of components and ratio of marrow space to bone substance.


Compact bone (cortical) consists of Haversian bone containing Haversian canals, which serve as tunnels for small blood vessels.    The Haversian canal and its blood vessels constitute the center of a functional unit termed the osteon.  This unit also consists of scattered and concentrically arranged osteocytes and circular lamellae.


Spongy (cancellous) bone consists of trabeculae of a network of spicules, which follow the lines of stress.  The spaces between the trabeculae vary in size and shape.  This tissue is either of hemopoietic myeloid, or fat origin.

The quality of bone is classified by types (Lekholm & Zarb):

Type I: Almost the entire jaw is comprised of homogenous compact bone. Provides good stabilization but overheating may be a problem.  Ex. Anterior mandible.

Type 2: A thick layer of compact bone surrounds a core of dense trabecular bone.  Ex. Posterior mandible

Type 3: A thin layer of cortical bone surrounds a core of dense trabecular bone of favorable strength.  Ex. Posterior maxilla

Type 4: A thin layer of cortical bone surrounds a core of low-density trabecular bone.

3% of implant failures in Type I, II or III bone.

35% of all failures in Type IV bone

Extraction site:
1st week: inflammatory stage - WBCs remove bacteria from the area and begin to break down debris.  Fibroplasia occurs – ingrowth of capillaries and fibroblasts.  Osteoclasts accumulate around the crestal bone.

2nd - 4th week: osteoid deposition, resorption of cortical one and new trabecular bone is laid down across the socket.

4th- 6th month:  the cortical bone lining a socket is fully resorbed

Ref:  Osseointegration in Dentistry by Worthington et al.  Quintessence, 1994.

Contemporary Oral and Maxillofacial Surgery by    Peterson, Ellis, Hupp and Tucker, 3rd Ed.

7.   Which of the following are indications for periodontal splinting?
     a.  Enhance resistance to further periodontal breakdown and improve the healing

          response

     b.  Immobilize excessively mobile teeth so that the patient can chew more comfortably

     c.  To stabilize teeth exhibiting increasing mobility

     d.  All of the above

     e.  b and c only

   Answer: e, b and c only

   The use of splinting in periodontal therapy is controversial.  There is little evidence to support the much-cited rationale that the splinting of mobile teeth enhances resistance to further periodontal breakdown and improves the healing response.  The indications for splinting are more limited than most clinicians believe.  Permanent splinting does not necessarily reduce the effect of damaging forces on mobile teeth, nor does it predictably reduce mobility.  

   The two major indications for periodontal splinting are (1) to immobilize excessively mobile teeth so that the patient can chew more comfortably and (2) to stabilize teeth exhibiting increasing mobility.

   The three procedures for provisional stabilization are the following:

   1. The reinforced resin splint for use in posterior teeth

   2. The acid etch-resin splint for use in anterior teeth

   3. The resin-bonded metal splint (e.g. Maryland prosthesis)

   Note that the addition of splints to the dental arch will make oral hygiene procedures more complex; patients must receive special instructions in plaque removal.

[image: image28.png]FIGURE 67-39. Posterior splint. Reinforced resin splint. This npl-m
is used for temporary or provisional splinting in posterior teeth.




Taken from: Carranza, FA Jr, Newman MG (1996). Clinical Periodontology 8th ed. 

WB Saunders Co. Philadelphia, PA, p.739-40.

8. According to Lindhe, et al, scaling and root planing procedures induce loss of attachment if performed in pockets shallower than:
     a.  1.7 mm

     b.  2.9 mm

     c.  4.2 mm

     d.  5.5 mm

   Answer: b, 2.9 mm

   Also noted in this study was that the modified Widman flap induces loss of attachment if done in pockets shallower than 4.2 mm but results in a greater gain of attachment than does root planing in pockets deeper than 4.2 mm.

Taken from: Lindhe J, Socransky S, Nyman S, et al (1982). Critical probing depths in periodontal therapy. J Clin Perio 9:323.

9.  The following findings may indicate the need for surgical periodontal therapy:
     a.  Areas with irregular bony contours or deep craters.

     b.  Pockets on teeth in which a complete removal of root irritants is not considered

          clinically possible.

     c.  Grade II or III furcations

     d.  All of the above

     e.  a and b only

   Answer: d, All of the above
   A surgical approach to furcations ensures the removal of irritants; any necessary root resection or hemisection also requires a surgical approach.  Infrabony pockets in distal areas of the last molars are usually unresponsive to nonsurgical methods.  Persistent inflammation in areas with moderate to deep pockets may require a surgical approach.  In areas with shallow pockets or normal sulci, persistent inflammation may point to a mucogingival problem that requires a surgical solution.

Taken from: Carranza, FA Jr, Newman MG (1996). Clinical Periodontology 8th ed. 

WB Saunders Co. Philadelphia, PA, p.567.

10.  Which of the following antibiotics is not recommended as an adjunct to periodontal therapy?

     a.  Amoxicillin-Clavulanate Potassium

     b.  Clindamycin

     c.  Erythromycin

     d.  Ciprofloxacin

     e.  Doxycycline

   Answer: c, Erythromycin

Erythromycin does not concentrate in gingival crevicular fluid, and it is not effective against most putative periodontal pathogens.  Amoxicillin has an extended antimicrobial spectrum that includes gram-positive and gram-negative bacteria.  The combination of amoxicillin with clavulanate potassium (Augmentin) makes Augmentin not susceptible to penicillinase enzymes produced by bacteria.

Clindamycin is effective against anaerobic bacteria.  It has shown efficacy in patients with periodontitis refractory to tetracycline therapy.

Ciprofloxacin is active against gram-negative rods, including all facultative and some anaerobic putative periodontal pathogens.  It demonstrates minimal effect on Streptococcus species, which are associated with periodontal health.  Thus, ciprofloxacin therapy may facilitate the establishment of a microflora associated with periodontal health. 

Tetracyclines have the ability to concentrate in the gingival tissues and to destroy Actinobacillus actinomycetemcomitans.  In addition, they exert an anticollagenase effect that can inhibit tissue destruction and may aid bone regeneration. Doxycycline can be given only once a day; patients may be more compliant.  Also, its absorption from the gastrointestinal tract is not altered by calcium, metal ions, or antacids, as is absorption of the other tetracyclines. 

Taken from: Carranza, FA Jr, Newman MG (1996). Clinical Periodontology 8th ed. 

WB Saunders Co. Philadelphia, PA, p. 512-14.

11.  Which of the following oral changes may be seen in smokers?

     a.  Discoloration of tooth structure

     b.  Delay in post-surgical healing

     c.  Enhanced vascular reaction in plaque-induced gingivitis

     d.  All of the above

     e.  a and b only

   Answer: e,  a and b only

Nicotine and its major metabolite, cotinine, are deposited on root surfaces resulting in discoloration.  Diffuse grayish discoloration and leukoplakia of the gingiva may occur.

Smoker’s palate (nicotine stomatitis), characterized by prominent mucous glands with inflammation of the orifices and a diffuse erythema or by a wrinkled, “cobblestone” surface, may occur.  Post-surgical healing is delayed.  There is a correlation between smoking and ANUG, but a direct cause-and-effect has not been shown.  Smoking induces an immediate transient, but marked increase in gingival fluid flow, probably as a result of blood flow changes induced by nicotine.  More severe gingivitis and periodontitis have been reported in smokers, probably due to increased plaque accumulation.  

The following laboratory findings may point to changes responsible for increased periodontal problems in smokers: Keratinized cells in the gingiva are increased in smokers, but no changes other than altered oxygen consumption can be detected in the buccal mucosa.  Nicotine metabolites have been found in saliva and crevicular fluid.  Oral polymorphonuclear leukocytes from smokers show a reduced ability to phagocytize particles.  Vascular reaction associated with plaque-induced gingivitis is suppressed in smokers. 

Taken from: Carranza, FA Jr, Newman MG (1996). Clinical Periodontology 8th ed. 

WB Saunders Co. Philadelphia, PA, p.169.

12.  Drugs known to cause gingival hyperplasia include:

     a.  Phenytoin

     b.  Verapamil

     c.  Cyclosporine

     d.  All of the above

     e.  a and c only

   Answer: d,  All of the above

Phenytoin (Dilantin)-induced hyperplasia may occur in mouths devoid of local irritants and may be absent in mouths in which local irritants are profuse.  The hyperplasia is usually generalized but more severe in the anterior regions.  When the enlargement is surgically removed, it recurs.  Spontaneous regression occurs within a few months after discontinuation of the drug.  

The reported incidence of gingival overgrowth secondary to phenytoin use varies from 3% to 84.5%.

Clinically the hyperplasia induced by Cyclosporin (Neoral, Sandimmune) is similar to that induced by phenytoin.  Once again, the patient’s periodontal status does not appear to be a factor in the magnitude of the hyperplasia.  Gingival overgrowth occurs in about 30% of patients.

Verapamil (Calan) is a calcium-channel blocker.  This entire class of drugs has been implicated in gingival hyperplasia.  Other calcium-channel blockers include: Diltiazem (Cardizem), Amlodipine (Norvasc), Felodipine (Plendil), Isradipine (DynaCirc), Nicardipine (Cardene), and Nifedipine (Procardia).  The gingival enlargement induced by nifedipine is also similar to that of phenytoin.  Gingival overgrowth occurs in about 20% of cases.

Taken from: Carranza, FA Jr, Newman MG (1996). Clinical Periodontology 8th ed. 

WB Saunders Co. Philadelphia, PA, p. 199, 235-37.

13.  All of the following antibiotics except ________have been shown clinically successful in treating patients with refractory periodontitis?

a.  Tetracycline

b.  Penicillin VK

c.  Metronidazole

d.  Augmentin

e.  Clindamycin 

Answer: b

The term refractory periodontitis refers to a failure to respond to currently used conventional therapy that focuses on substantially reducing tooth-adherent bacterial accumulations.  The American Academy of Periodontology has developed the following parameter on the treatment of "refractory " periodontitis. “ Patients should be informed of the disease process, therapeutic alternatives, potential complications, expected results, and their responsibility in treatment. Consequences of no treatment should be explained. No treatment is very likely to result in further progression of the disease and eventual tooth loss. “  Bacterial samples from refractory patients have generally shown some combination of Porphyromonas gingivalis,  Prevotella intermedia, Actinobacillus actinomycetemcomitans, Eikenella corrodens, Fusobacterium species, Campylobacter rectus, and Streptococcus intermedius. Clindamycin with continued scaling, root planing and oral hygiene instruction has been shown to be effective in treating refractory periodontitis. Penicillins such as amoxicillin are effective in vitro against most periodontal pathogens but have limited efficacy due to the presence of beta‑lactamases in gingival fluid. Amoxicillin/ clavulanate potassium (Au) has proven effective in treating adult refractory periodontitis characterized by a Gram‑positive flora. Metronidazole is an effective adjunct in adult periodontitis associated with high numbers of "black‑pigmented Bacteroides" and spi​rochetes. A combination of metronidazole (250mg) and amoxicillin (375mg) (tid for 7 days) produces a synergistic effect against A actinomycetemcomitans and has been shown to be effective at eliminating this organism. Clindamycin (150 mg qid for 7 days) is an effective adjunct in the treatment of adult refractory peri​odontitis associated with a predominantly Gram‑negative flora.  Ciprofloxacin is effective against enteric rods, pseu​domonads, staphylococci, A. actinomycetemcomitans, and other periodontal organisms.  

Ciprofloxacin may be com​bined with metronidazole or a, B‑lactam drug for treatment of mixed anaerobic periodontal infections. Patients treated with Doxycycline 200mg stat and 100mg qd for 21 days showed a clinically and statictically significant improvement over a placebo.  (1) Determine the microbial profile.  (2) Treat with appropriate antibiotics and maintain good plaque control. (3) Confirm elimination of target bacteria.  (4) If successful elimination of target bacteria, initiate supportive therapy and bacterial test yearly. (5) If unsuccessful at elimination, retreat with other antibiotics and reinforce plaque control.  (6) Control systemic risk factors.  (7) Consider possibility of enteric microorganism and/or antibiotic resistance in the normal periodontal microbiota if patient has history of frequent antibiotic exposure.

Taken from Parameter on “refractory” periodontitis. American Academy of Periodontology J Periodontol (2000) May; 71(5 Suppl): 859-60,  Serino G, Rosling B, Ramberg P et al (2001) The effect of systemic antibiotics in the treatment of patients with recurrent periodontitis; Journal of clinical Periodontology 28(5); 411-418,  Gordon JM, Walker CB,  (1993) Current Status of Systemic Antibiotic Usage in Destructive Periodontal Disease J Periodontol 64(8); 760-770, Kornman KS (1996) refractory periodontitis: critical questions in clinical management J Clin Periodontol;23:293-298, and Position Paper; Systemic antibiotics in Periodontics (1996); J Periodontol;67: 831-38

14.  Freeze drying bone allografts reduces its__________ Demineralizing the

   allografts exposes __________ to make the graft more_____________

a.  Toxicity/BMP/Osteoconductive

b.  Effectiveness/Toxins/likely to fail

c.  Molecular weight/Collagen/Osteoinductive

d.  Antigenicity/BMP/Osteoinductive

e.  Viral load/Collagen/acceptable

Answer: d

DFDBA and FDBA are allografts, which serve as osteoconductive and osteoinductive means of repairing, regenerating, or augmenting bone in the periodontium.  Demineralizing in 0.06N HCl and freeze-drying enhance the osteoinductive quality of bone grafts.  This exposes bone morphogenic protein (BMP).  The risk of disease transfer is 1/8 million.  The process of screening and rendering the bone safe includes; social screening, antibody and direct antigen, serology, bacterial culturing, autopsy and follow-up studies of grafts from the same donor, and freezing of the bone allograft.

Other graft materials are alloplasts, and autografts.  Alloplasts serve as osteoconductive matrices.  Three types of alloplastic materials are available; they are non-porous hydroxyapatite, beta tricalcium phosphate, and porous hydroxyapatite.  Autografts come from the patient.  They include grafts from the iliac crest, ramus of the mandible or the Symphysis of the mandible.  Other graft sites include the maxillary tuberosity or osseous coagulum from extraction sites.

Taken from Mellonig JT et al (1990), Reconstructive periodontal surgery; American Academy of Periodontology paper

15.  In Fibroosseous integration of a dental implant, which of the following is/are TRUE?
1.  Healthy dense collagenous tissue is found between the implant and the bone

2.  Inflammatory cells are found between the implant and the bone

3.  The collagen fibers around the implant are oriented horizontal to the long axis of the implant fixture.

4.  The collagen fibers around the implant are oriented perpendicular to the long axis of the implant fixture.

5.  The implant may have a good initial success rate

A. 1 only

B. 1, 3 and 5

C.  2 only

Answer: B

Two theories exist regarding the bone-implant interface.  They are fibro-osseous integration and Osseointegration.  Fibroosseous integration is described as “tissue-to-implant contact, with healthy dense collagenous tissue between the implant and the bone.  Collagen fibers function similarly to the periodontal ligament in natural dentition.  However, the collagen fibers around the implant are oriented parallel to the implant body and are irregular.  Periodontal ligament fibers around teeth are perpendicular.  A fibrointegration may have a good initial success rate but the success rates drop off rapidly in the long term.  Long-term success rates exceeding 90% have been associated with those implant systems that achieve a direct bone-to-implant interface.  Four factors are necessary to achieve a successful osseointegrated bone-to-implant interface.  The factors include a biocompatible material, and implant precisely adapted to the prepared bony site, atraumatic surgery to minimize tissue damage, and an immobile, undisturbed healing phase.  Atraumatic surgery is achieved by using sharp, high-quality burs run at low speed by high-torque drills.  Copious irrigation by either internal or external methods keep the bone temperatures to levels below 56oC, which is the level beyond which irreversible bone damage occurs.  Bone tissue damage has been seen when the temperature reaches 47oC for 1-5 minutes due to alkaline Phosphatase denaturing.  This prevents alkaline calcium synthesis.  Fibrous connective tissue encapsulation will occur when an implant is loaded too soon after insertion, while a direct bone-implant interface forms when the fixture is left undisturbed in the bone for a sufficient period.

Taken from Peterson, Ellis, Hupp, and Tucker Contemporary Oral and Maxillofacial Surgery 3rd ed, 1998, Mosby

16.  The following situations have shown good clinical and histological success for guided tissue regeneration except:

a.  Grade II furcations on the mesial and distal of maxillary molars

b.  Grade II furcations on mandibular molars

c.  Palatogingival grooves

d.  Alveolar ridge augmentation

e.  Gingival recession

Answer: a

Guided tissue regeneration (GTR) was defined by the 1996 World Workshop in Periodontics as “procedures attempting to regenerate lost periodontal structures through differential tissue responses.  Barriers are employed in the hope of excluding epithelium and gingival corium from the root surface in the belief that they interfere with regeneration.”  Periodontal regeneration was further defined as the “regeneration of the tooth’s supporting tissues, including alveolar bone, periodontal ligament, and cementum over a previously diseased root surface.” The barriers exclude the epithelium and gingival connective tissue cells from the periodontal defect during healing to permit pluripotential cells from the periodontal ligament and alveolar bone to repopulate the defect.  The barrier also maintains space between the defect and the barrier to allow thee entry of the desired cells.  Finally, the barrier helps stabilize the clot, which may enhance regeneration. The morphology of the periodontal osseous defect determines the predictability of GTR.  The defects with the greatest potential for regeneration are Grade II furcations in mandibular molars, buccal class II furcations in maxillary molars, two-walled and three-walled defects, gingival recession, and sites requiring alveolar ridge augmentation.  Studies using porous expanded polytetrafluoroethylene (ePTFE) barriers have demonstrated both clinical improvement and histologic regeneration in all of the aforementioned defects as well as intrabony defects and Palatogingival grooves.  The following periodontal defects are relative contraindications to GTR.  They include Grade II furcations on the mesial and distal of maxillary molars, Grade III furcations, premolar furcations, horizontal bone loss and One-walled intrabony defects.

Taken from Gray, JL and Hannock, BE (1998) Guided tissue regeneration-Nonabsorbable barriers DCNA; 42(3): 523-541

17.  Which of the following antibiotics is the most effective against the bacteria: Actinobacillus actinomycetemcomitans (A.a.)?

a.  Penicillin

b.  Metronidazole

c.  Erythromycin

d.  Tetracycline

e.  Clindamycin

Answer: d, Tetracycline

Correct dosage


Rx: Tetracycline



Disp: 30 tabs


Sig: 2 stat then 1 q6h until gone

1.Penicillin

Basic Structure - consists of a thiazolidine ring connected to a beta-lactam ring. The beta-lactam ring is the weak link due to the in vivo production of beta lactamase. 

Bets-lactamase is a bacterial enzyme that hydrolyzes the beta-lactam ring associated with the penicillin nucleus. Hydrolysis of this results in the loss of all antibacterial activity. The in vivo production of beta-lactamases forced the drug companies to find drugs that were not susceptible to inactivation by beta-lactamase, as a result, Augmentin was developed. 

Mechanism of Action - interference with bacterial cell wall synthesis leading to cell lysis. Bactericidal against actively growing bacteria. Penicillins have a low toxicity but hypersensitivity reactions are the most common complication.

Antibacterial Spectrum - many gram-positive cocci and rods and some spirochetes. Resistance is common (about 60-80%) with staphylococci. Drug of choice for most oral infections, but Augmentin will probably replace Pen as the drug of choice within a few years. Resistant strains of A.a. not related to penicllinase production limits the use of Pen as adjunct for periodontal therapy.

1. Augmentin

Basic Structure - combination of amoxicillin (extended spectrum penicillin) and clavulanic acid, which is a beta-lactamase inhibitor. 

Mechanism of Action - enhanced effectiveness against gram-negative bacteria. Useful for more severe infections that do not respond to Penicillin V. Very expensive drug. The dosage is one 250-500mg tab three times a day. 

2. Tetracyclines

Mechanism of action and general principles - inhibition of protein synthesis. These drugs are bacteriostatic. Tetracyclines are concentrated in the gingival crevicular fluid at inhibitory levels 2-4 times higher than in the blood. Blood serum levels range from 1-2.6 micrograms per micoliter (ml) and gingival crevicular levels from 5-12 micrograms per microliters (ml).

-Non-antimicrobial benefits of tetracyclines are the ability to bind to root surfaces and be released over an extended period of time and to inhibit the production of mammalian colleganolytic enzymes. 

Spectrum of activity - many gram-negative and gram-positive aerobes and anaerobes and some treponemas. Effective against most periodontal pathogens, including A.a., P. g. and P. i. 

Side Effects - absorption from the GI tract is inhibited by Ca, Mg, Fe and Al. Should not be taken with milk or dairy products, iron-containing vitamins, mineral supplements or antacids. Adverse reactions include GI upset, staining of calcified tissues, photosensitivity and suppression of vitamin K synthesis. 

Dosages of various tetracyclines:

1. Doxycycline 100 mg once per day

2. Tetracycline 250 mg QID

3. Minocycline 100 mg BD

Tetracycline used in conjunction with bone grafts - aid in the control of pathogenic bacterial plaque, which may be important during collagen maturation. The tetracycline family of drugs are the drugs of choice (7-10 day regimen)

4.   Metronidazole (Flagyl)

History - an antitrichomonal drug. It's effectiveness in NUG treatment was noticed accidentally when a woman was being treated for trichomoniasis also had resolution of her NUG infection.

Spectrum of activity - excellent activity against obligate (strict) anaerobic  bacteria such as Bacteroides, Fusobacterium, Selenomonas and other bacteria requiring strict anaerobic conditions. However, facultative anaerobic bacteria such as A. a., E. corrodens and Canocytophaga have very little in vitro susceptibility to metronidazole.

Adverse reactions - exhibits a drug interaction with alcohol, eliciting an "antibuse reaction". This reaction can occur with alcohol-containing mouthrinses, so it is probably a good idea to have patients stop using any alcohol containing mouthrinses on metronidazole.

Regimen - metronidazole - 250 mg TID for 7 days

5.   Clindamycin (Cleocin) 



Derivative of a Streptomyces mold - similar range of effectiveness as 



metronidazole. Inhibitory for practically all gram negative anaerobic



bacteria. However most E. Corrodens and about two-thirds of A. a. are



resistant. 

Adverse reaction - Cleocin is probably best known for adverse systemic  reactions. Pseudomembranous colitis associated with a Clostridium bacteria is the best known adverse reaction.

6. Erythromycin

- No application in periodontics, as this drug is ineffective against periodontal pathogens and erythromycin passes into gingival crevicular fluid in levels, which are insufficient to inhibit periodontal organisms. 

7. Ciprofloxacin - Quinolone

Mechanism of action - its bactericidal action results from interference with the enzyme DNA gyrase which is needed for the synthesis of bacterial DNA.

Spectrum of activity - has activity against a wide range of gram-negative and gram-positive organisms; generally effective against facultative organisms; generally not effective against most anaerobic bacteria

Indications for use in Periodontics - occasionally used in combination with other antibiotics, such as metronidazole, to treat refractory cases. Culturing is recommended whenever possible, prior to instituting such therapy. 

Specific Indications:

1. Gingivitis: no antibiotics indicated

2. Chronic Periodontitis: not indicated in the systemically healthy patient

3. Aggressive Periodontitis: Tetracycline and Doxycycline

4. NUG and NUP: metronidazole (b/c of spirochetes)

5. Refractory Periodontitis: metronidazole, Augmentin, Cleocin, Cipro, Tetracycline and Amoxicillin have all been recommended.

6. Perio. Abscess: can respond to local therapy without antibiotics

18.  An inverse bevel is the incision of choice for what types of procedures?

a. Phenytoin hyperplasia

b. In the presence of orthodontic bands

c. In situations where bleeding problems are exaggerated by open wounds after surgery

d. all of the above

 Answer: d.

Internal (Inverse Bevel) Gingivectomy

The internal gingivectomy is the removal of gingival by way of a flap. The procedure is useful in cases of phenytoin hyperplasia, in the presence of orthodontic bands and where bleeding problems are exaggerated by open wounds after surgery.

A scalloped, inversely beveled incision is made coronal to the depth of the pocket, extending through the gingiva until the blade contacts tooth or bone. A thin flap   (@ 1-2 mm in thickness) is thus elevated. A second incision is then made adjacent to the root until the apical end of the first incision is reached. A wedge of tissue may then be excised and any tissue tags eliminated by scalpel, curette, scissors or soft tissue rongeurs. The exposed tooth surface may then be planed. The procedure is repeated on the opposing buccal or lingual surface, the interproximal areas carefully debrided and the flaps coapted and fixed by interrupted sutures.

The advantage of this procedure is in minimizing the exposed postsurgical wound surface. In cases of phenytoin hyperplasia, hygiene may be continued without interruption and the irritation caused by surgery and dressings and the retention of plaque may be avoided. Postsurgical tissue hyperplasia, which is a major problem in patients receiving phenytoin, may thereby be avoided.

Similar advantages are present when tissue may be excised during orthodontic treatment. Where patients have bleeding problems, the smaller exposed wound surface is an obvious advantage. 

(Taken Grant, Stern and Listgarten: Periodontics, Sixth Edition, Mosby)

19. What is the most common intrabony defect?

a. one walled defect

b. two walled defect

c. three walled defect

d. circumferential defect

Answer: b 

Goldman and Cohen (JP,58): Classification of infrabony defects

Three osseous walls: 
A.) Proximal, Buccal and lingual walls

TX: Curettage/GV
B.) Buccal, Mesial and Distal




C.) Lingual, Mesial and Distal

Two osseous walls: 
A.) Buccal and Lingual walls (crater)

TX: osseous therapy
B.) Buccal and Proximal walls




C.) Lingual and Proximal walls

One osseous wall:
A.) Proximal wall (hemiseptal)

TX: osseous therapy
B.) Buccal wall




C.) Lingual wall

Combination

A.) 3 walls + 2 walls

  


B.) 3 walls + 2 walls + 1 wall




C.) 3 walls + 1 wall




D.) 2 walls + 1 wall

Four Osseous walls (circumferential)- Buccal, Lingual, Mesial and Distal 

Tal (JP 84 3-16): 100 mandibles, 4.1% incidence of intrabony defects, 2 walled defects most common (50%) also when inter-root distance increases from 2.1 – 4.1, so does incidence of intrabony defects. 

20.  Periodontal Screening and Recording (PSR) is a rapid and effective way to screen patients for periodontal diseases and summarizes necessary information with minimum documentation.  Which of the following statement(s) is/are True?

1.  The use of a periodontal probe is mandatory. The recommended probe has a ball end 0.5mm in diameter. A color coded area extends from 3.5 to 5.5mm. A gentle probing force should be used. 

2.  PSR is a screening system designed to detect periodontal diseases.

3.  At least six areas in each tooth should be examined: mesiofacial, midfacial, distofacial, and the corresponding lingual/palatal areas. 

4.  PSR is designed only for use with adult patients, age 18 and older.

A.  1 & 2

B.  2 & 3

C.  2, 3 & 4

D.  1, 2 & 3

Answer:  D

21.  Which PSR code(s) is/are correct?

1.  Code 0: Colored area of probe remains completely visible in the deepest crevice in the sextant. No calculus or defective margins are detected. Gingival tissues are healthy with no bleeding after gentle probing. 

2.  Code 1: Colored area of probe remains completely visible in the deepest probing depth in the sextant. No calculus or margins are detected. There is bleeding after gentle probing. 

3.  Code 2: Colored area of probe remains completely visible in the deepest probing depth in the sextant. Supra- or subgingival calculus and/or defective margins are detected. 

4.  Code 3: Colored area of probe remains partly visible in the deepest probing depth in the sextant. 

5.  Code 4: Colored area of probe completely disappears, indicating probing depth of greater than 5.5mm. 

A:  1, 2, & 4

B:  1, 3, & 5

C:  3, 4, 5, & 1

D:  1, 2, 3, 4, & 5

Answer:  D

22.  Code (*): Denotes clinical abnormalities including but not limited to which of the following: 

1.  furcation invasion 

2.  mobility

3.  mucogingival problems 

4.  recession extending to the colored area of the probe (3.5mm or greater)

A:  1 & 2 only

B:  2 & 3 only

C:  1, 3, & 4 only

D:  1, 2, 3, and 4

Answer:  D
Periodontal Screening & Recording: 
An Early Detection System

Introduction

Periodontal diseases are the leading cause of tooth loss in adults. They are well recognized by the dental profession, and increasingly by the public, to be a significant health problem. Fortunately, with early detection and treatment, it is now possible for most people to retain their teeth for a lifetime. To achieve this goal, every oral examination should include an evaluation of the periodontium. 

Periodontal Screening and Recording (PSR) is a rapid and effective way to screen patients for periodontal diseases and summarizes necessary information with minimum documentation. PSR is an adaptation of the Community Periodontal Index of Treatment Needs (CPITN), which is endorsed by the World Health Organization (WHO) and the Federation Dentaire Internationale (FDI) for periodontal screening. The American Dental Association and the American Academy of Periodontology recommend that PSR be conducted by dentists for all patients as an integral part of oral examinations. 

Benefits

Early detection: PSR includes evaluation of all sites at periodontal risk. For this reason, it is a highly sensitive technique for detecting deviations from periodontal health and a uniquely appropriate screening tool for periodontal diseases that are, by nature, site specific and episodic. 

Speed: Once learned, PSR takes only a few minutes to conduct for each patient. It can be readily incorporated into routine oral examinations without lengthening appointment time. 

Simplicity: PSR is easy to administer and comprehend. The simplicity of the scoring system aids in monitoring patients and helps patients understand their own periodontal status. 

Cost-effectiveness: PSR utilizes a simple periodontal probe designed specifically for use with this screening system. It does not require the use of expensive equipment. 

Recording ease: Documentation for PSR requires the recording of six numerical scores, one for each sextant of the mouth. It does not require extensive charting or lengthy narrative explanation. 

Risk management: Proper, consistent, and documented use of PSR shows that the dentist is evaluating a patient's periodontal status and satisfies dental-legal requirements in the area of monitoring and record keeping. 

Limitations

PSR is a screening system designed to detect periodontal diseases. It is not intended to replace a comprehensive periodontal examination when indicated. Patients who have been treated for periodontal diseases and are in a maintenance phase of therapy require periodic comprehensive periodontal examinations. In addition, PSR is designed primarily for use with adult patients, age 18 and older, and has limited utility in screening children and adolescents. However, valuable information can be obtained in screening children and adolescents, giving due attention to pseudo-pocketing. 

Description

The objective of this screening system is to examine every tooth individually. Implants are examined in the same manner as naturally occurring teeth. For screening, the dentition is divided into sextants as shown: 

[image: image29.png]



The use of a periodontal probe is mandatory. The recommended probe has a ball end 0.5mm in diameter. A color coded area extends from 3.5 to 5.5mm. A gentle probing force should be used. 

The probe tip is gently inserted into the gingival crevice until resistance is met. The depth of insertion is read against the color coding. The total extent of the crevice should be explored by "walking" the probe around the crevice. At least six areas in each tooth should be examined: mesiofacial, midfacial, distofacial, and the corresponding lingual/palatal areas. 

Figure 1.
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For each sextant with one or more teeth or implants, only the highest score is recorded. An X is recorded if the sextant is edentulous. A simple box chart is used to record the scores for each sextant (see Fig. 1). 

Code 0: Colored area of probe remains completely visible in the deepest crevice in the sextant. No calculus or defective margins are detected. Gingival tissues [image: image37.png]Figs. 1919 A to € Refracturing of a Le Fort Il frécture that healed in malposilion, with concurrent midtacial
hypoplasia.




are healthy with no bleeding after gentle probing. 

Code 1: Colored area of probe remains completely visible in the deepest probing depth in the sextant. No calculus or margins are detected. There is bleeding after [image: image38.png]£1g 191.8C  The osteotomy ines have the direction of a Le Fartll racture. The cross-hatched areas point to
ihe position of the bone grafts.



gentle probing. 
Code 2: Colored area of probe remains completely visible in the deepest probing depth in the sextant. Supra- or subgingival calculus and/or defective margins are detected. 
[image: image39.png]


Code 3: Colored area of probe remains partly visible in the deepest probing [image: image40.png]


depth in the sextant. 

Code 4: Colored area of probe completely disappears, indicating probing depth [image: image41.png]


of greater than 5.5mm. 

(Intra-oral photos courtesy of Jack G. Caton, Jr.) 

The examiner may pass to the next sextant whenever Code 4 is recorded or the sextant is completely examined. 

In addition to these scores, the symbol * should be added to the sextant score whenever individual findings indicate clinical abnormalities. 

Code *: Denotes clinical abnormalities including but not limited to: 

furcation invasion 

mobility 

mucogingival problems 

recession extending to the colored area of the probe (3.5mm or greater) 

The management of patients according to their sextant scores should be at the discretion of the examining dentist. The practitioner's clinical judgment will determine the need for consultation with a periodontist. The following guidelines for patient management are suggested: 

Code 0: Appropriate preventive care. 

Code 1: Oral hygiene instruction (OHI) and appropriate therapy, including subgingival plaque removal. 

Code 2: OHI and appropriate therapy, including subgingival plaque removal, plus removal of calculus and correction of plaque-retentive margins of restorations. 

Patients whose scores for all sextants are Codes 0, 1, and 2 should be screened in conjunction with every oral examination. 

Code 3: A comprehensive periodontal examination and charting of the affected sextant is necessary to determine an appropriate treatment plan. This examination and documentation should include but not be limited to identification of probing depths, mobility, gingival recession, mucogingival problems, and furcation invasions as well as appropriate radiographs. If two or more sextants score Code 3, a comprehensive full mouth examination and charting is indicated. Should therapy be indicated and performed, a comprehensive examination is necessary to assess the results of therapy and need for further treatment. 

Code 4: A comprehensive full mouth periodontal examination and charting is necessary to determine an appropriate treatment plan. This examination and documentation should include but

not be limited to identification of probing depths, mobility, gingival recession, mucogingival problems, and furcation invasions as well as appropriate radiographs. It is probable that complex treatment will be required. Should therapy be indicated and performed, a comprehensive examination is necessary to assess the results of therapy and need for further treatment. 

Code *: If an abnormality exists in the presence of Codes 0, 1, 2, specific notation and/or treatment for that condition is warranted. If an abnormality exists in the presence of Code 3 or 4, a comprehensive periodontal examination and charting is necessary to determine an appropriate treatment plan. 

Conclusion

The American Dental Association and the American Academy of Periodontology recommend the use of this screening system by dentists to meet the public's need for early diagnosis of periodontal disease in a convenient and cost-effective manner. 

If you'd like additional information about PSR, many periodontists in your area support the program and will be happy to answer your questions. 



http://www.ada.org/prof/prac/issues/pubs/psr/

23.  The following statements are indicative of which Page and Schroeder Stage: 

Accumulation of lymphoid cells immediately subjacent to the junctional epithelium at the site of acute inflammation.

Beginning proliferation of the basal cells of the junctional epithelium.

Increased migration of leukocytes into the junctional epithelium and gingival sulcus.

A.  Initial Lesion

B.  Early Lesion

C.  Established Lesion

D.  Advanced Lesion

Answer:  B

Initial Lesion

Classic vasculitis of vessels subjacent to the junctional epithelium

Exudation of fluid from the gingival sulcus

Increased migration of leukocytes into the junctional epithelium and gingival sulcus

Presence of serum proteins, especially fibrin extravascularly

Alteration of the most coronal portion of the junctional epithelium

Loss of perivascular collagen

Early Lesion

Accentuation of the features described for the initial lesion

Accumulation of lymphoid cells immediately subjacent to the junctional epithelium at the site of acute inflammation

Cytopathic alterations in resident fibroblasts, possibly associated with interactions with lymphoid cells

Further loss of the collagen fiber network supporting the marginal gingiva

Beginning proliferation of the basal cells of the junctional epithelium

Established Lesion

Persistence of the manifestations of acute inflammation

Predominance of plasma cells but without appreciable bone loss

Presence of immunoglobulins extravascularly in the connective tissues and in junctional epithelium

Continuing loss of connective tissue substance noted in the early lesion

Proliferation, apical migration, and lateral extension of the junctional epithelium; early pocket formation may or may not be present

Advance Lesion

Persistence of features described for the established lesion

Extension of the lesion into alveolar bone and periodontal ligament with significant bone loss

Continued loss of collagen subjacent to the pocket epithelium with fibrosis at more distant sites

Presence of cytopathically altered plasma cells in the absence of altered fibroblasts

Formation of periodontal pockets

Periods of quiescence and exacerbation

Conversion of the bone marrow distant from the lesion into fibrous connective tissue

Widespread manifestations of inflammatory and immunopathologic tissue reactions

24.  Actisite periodontal fibers are used as an adjunct to scaling and root planing for reduction of pocket depth and bleeding on probing in patients with adult periodontitis.  Which statement below is incorrect about actisite periodontal fibers.

1.  Consists of a 23 cm (9 inch) monofilament of ethylene/vinyl acetate copolymer, 0.5 mm in diameter, containing 12.7 mg of evenly dispersed tetracycline hydrochloride.

2.  Fiber provides continuous release of tetracycline for 10 days.  

3.  Tetracycline inhibits the protein production in bacteria preventing them from living

4.  Treatment with Actisite is not a component of an intervention program, which includes good oral hygiene and scaling and root planing.
5.  All statements are correct. 
Answer:  4 

Treatment with Actisite is a component of an intervention program, which includes good oral hygiene and scaling and root planing. 
Tetracycline (periodontal) fibers

Actisite® periodontal fiber for periodontal pocket placement consists of a 23 cm (9 inch) monofilament of ethylene/vinyl acetate copolymer, 0.5 mm in diameter, containing 12.7 mg of evenly dispersed tetracycline hydrochloride, USP.Actisite® fiber provides continuous release of tetracycline for 10 days. 

http://www.rxlist.com/cgi/generic2/tetcycl2.htm

How does it work?
Tetracycline inhibits the protein production in bacteria preventing them from living. 

INDICATIONS
Actisite® periodontal fiber is indicated as an adjunct to scaling and root planing for reduction of pocket depth and bleeding on probing in patients with adult periodontitis. 

Treatment with Actisite is a component of an intervention program, which includes good oral hygiene and scaling and root planing. 

DOSAGE AND ADMINISTRATION
Actisite periodontal fiber for 10 days is indicated as an adjunct to scaling and root planing. Repeated fiber applications have not been studied. Actisite fiber should be inserted into the periodontal pocket until the pocket is filled. The length of fiber used will vary with pocket depth and contour. The fiber should be placed to closely approximate the pocket anatomy and should be in contact with the base of the pocket. An appropriate cyanoacrylate adhesive should be used to help secure the fiber in the pocket. 

When placed within a periodontal pocket, Actisite fiber provides continuous release of tetracycline for 10 days. At the end of 10 days of treatment, all fibers must be removed. Fibers lost before 7 days should be replaced. 

HOW SUPPLIED
Actisite periodontal fiber is available in cartons containing 4 fibers and 10 fibers. Each individually packaged, yellow fiber is 23 cm (9 inches) long and contains 12.7 mg of Actisite. 

Tetracycline Periodontal Fibers (Dental) Before Using This Medicine

In deciding to use a medicine, the risks of using the medicine must be weighed against the good it will do. This is a decision you and your dentist will make. For tetracycline periodontal fibers, the following should be considered:

Allergies--Tell your dentist if you have ever had any unusual or allergic reaction to tetracycline or any other tetracycline medicine (such as doxycycline, demeclocycline, oxytetracycline, or minocycline). Also tell your dentist if you are allergic to any other substances, such as foods, preservatives, or dyes. 

Pregnancy--Studies on the effects in pregnancy have not been done in either humans or animals. 

Breast-feeding--It is not known whether the tetracycline from tetracycline periodontal fibers passes into the breast milk. 

Children--Studies on this medicine have been done only in adult patients, and there is no specific information comparing use of this medicine in children with use in other age groups. 

Older adults--Many medicines have not been studied specifically in older people. Therefore, it may not be known whether they work exactly the same way they do in younger adults or if they cause different side effects or problems in older people. There is no specific information comparing use of this medicine in the elderly with use in other age groups.

Proper Use of This Medicine

When tetracycline periodontal fibers are in place in your mouth, try to avoid any actions that may knock the fibers loose. For example: 

Do not chew hard, crusty, or sticky foods, or chewing gum. 

Do not brush or floss near any treated areas, but continue to clean the other teeth. 

Do not use a dental spray device (e.g., Water-Pik). 

Do not probe or pick at the fibers with your tongue, toothpicks, or fingers. 

Side Effects of This Medicine

Rare
Gum redness, swelling, and pain in the areas of treatment; tongue pain and redness

More common
Discomfort in the area where the fibers have been placed; redness in the area where the fibers were removed

Rare
Sore throat; staining of the tongue; white patches on tongue or in mouth

http://www.nlm.nih.gov/medlineplus/druginfo/tetracyclineperiodontalfibersd202729.html#SXX04

25.  Which statement(s) is/are True? 

A.  The Osseotite Surface is a uniquely bio-engineered surface created by an acid-etching process using hydrochloric and sulfuric acid applied to a commercially-pure titanium implant.  This process results in a surface that is characterized by the formation of multiple small peaks and valleys in a uniform pattern.

B.  TiUnite surface is a unique oxidized surface unites the biocompatibility of commercially pure titanium with an enhanced oxide surface and an optimized texture.
C.  A only
D.  A and B
E.  Neither

Answer:  D, A and B

26.  Rapid early healing is of critical importance for stabilization of endosseous implants placed in predominantly trabecular bone such as the posterior maxilla.  Such early healing has been phenomenologically subdivided into two phases: osteoconduction and bone formation.  Which statement(s) is/are True?

A.  Osteoconduction is defined as the migration of osteogenic cells to the implant surface. 

B.  If the fibrin clot is retained by the osteoconductive implant surface, then the osteogenic cells will form bone at the implant surface resulting in a bone/implant interface typical of "contact osteogenesis."
C.  Alternatively, nonconductive implant surfaces allow retraction of the blood clot, and bone is formed on the surrounding bone surface instead of on the implant.  This phenomenon is termed "distance osteogenesis." 

D.  A and C only

E.  A, B, and C

Answer:  E.

The Osseotite Surface

Presented by:
Richard Lazzara, DMD, MScD
West Palm Beach, Florida, USA

ABSTRACT

Osseotite is a uniquely bio-engineered surface created by an acid-etching process using hydrochloric and sulfuric acid applied to a commercially-pure titanium implant.  This process results in a surface that is characterized by the formation of multiple small peaks and valleys in a uniform pattern with peak-to-peak distances of approximately 1 to 3 microns and peak-to-valley distances in the range of 5 to 8 microns.  This microtopography is further enhanced by the superimposition of a series of 1 to 2 micron pits or tubules onto the peak and valley landscape, thus resulting in a highly complex three-dimensional surface texture.

Experimental studies show that the bio-engineered surface topography produced by etching pure titanium with HcL and HcSo4 acid mixture cannot be duplicated with titanium alloy implants or with other acids.  This unique process results in a Ra (average roughness) of 0.63 microns.  The Rq (root mean square) or height deviation is 7.6 microns.  Comparatively, this is about twice as rough as the 3i machined-surfaced implant, which has been reported in the literature to be the roughest of the commercially available, machined implant surfaces.  Following the creation of the Osseotite surface on the implant, the implant is thoroughly cleaned and packaged with a resultant highly pure surface.  Energy Dispersive X-ray Analysis shows only oxygen, titanium, and trace amounts of carbon at the implant surface.
 

Mechanisms of Endosseous Integration: Basic Concepts of Early Healing

Presented by:
J.E. Davies BDS, PhD, DSC, FBSE
University of Toronto
Toronto, Ontario, CANADA

Published:
Int J Prosthodont 1998;11:391-401

Rapid early healing is of critical importance for stabilization of endosseous implants placed in predominantly trabecular bone such as the posterior maxilla.  Such early healing has been phenomenologically subdivided into two phases: osteoconduction and bone formation.  Osteoconduction is defined as the migration of osteogenic cells to the implant surface.  This migration occurs through the remnants of the blood clot at the implantation site. While migration occurs through the three-dimensional matrix provided by the fibrin of the clot, it can be accelerated by the release of cytokines by blood-borne cells, particularly platelets, which are trapped within the clot.  If the fibrin clot is retained by the osteoconductive implant surface, then the osteogenic cells will form bone at the implant surface resulting in a bone/implant interface typical of "contact osteogenesis."  Alternatively, nonconductive implant surfaces allow retraction of the blood clot, and bone is formed on the surrounding bone surface instead of on the implant.  This phenomenon is termed "distance osteogenesis."  This presentation provides an overview of these phenomena and the influence of implant surface on these early healing events. 

Fibrin Retention by Implant Surfaces: The Foundation of
Contact Osteogenesis

Presented by:
Morris Hosseini, MSc
University of Toronto
Toronto, Ontario, CANADA

ABSTRACT

The fibrin formed in clotting blood provides a three-dimensional framework, or matrix, for the migration of osteogenic cells and is critical in early endosseous wound healing.  Fibrin, which serves as an efficient biological glue, will adhere to all endosseous implant surfaces.  However, osteogenic cell migration causes contraction of the fibrin clot that, as a result, can become detached from the implant surface.  In this case, the migrating osteogenic cells will not reach the implant surface and a bone/implant interface will not be established. We describe experiments that demonstrate the differential retention of fibrin clots by implants of different surface characteristics. 

Our research shows that Osseotite is significantly more clot retentive than machined titanium surfaces.  These results not only demonstrate that the surface microtopography of an implant surface is critical in retaining fibrin, but that this retention must be micromechanical, rather than chemical.

A Histologic Evaluation of Four Different Implant Surfaces

Presented by:
Robert London, DDS
University of Washington
Seattle, Washington, USA

ABSTRACT
A Comparison of the Histologic Interface of Different Implant Surfaces

Bone-implant contact and its rate of occurrence is key to implant function and clinical success.  Macro-rough implant surfaces such as hydroxylapatite (HA) have been shown to develop a higher percentage of bone contact than smoother, machined titanium surfaces.  The "macro" rough surfaces are also commonly associated with rapid bone destruction once the implant surface becomes exposed to the oral microflora.  Thus, a balance between implant surface roughness and the potential for future complications must be considered.

This investigation compares the Osseotite surface to hydroxylapatite (HA), titanium plasma sprayed (TPS) and machined surfaces at varying time intervals in the rabbit tibia model. 

Surface preparation of the implants used in this study showed the acid-etching process increased surface roughness by 2-3 times; whereas plasma-spraying (HA and TPS) increased surface roughness by about 30 times as compared to the roughness of the machined implant surface, as determined by surface profilometry.  Using histomorphometric data, a count was made of the number of times the percentage of bone-implant contact for each surface type (Osseotite, HA, TPS and machined) was scored higher than a different implant surface type for implants evaluated in the same animal.  Results by ranking showed the rough surfaces, TPS and HA, ranked lower than the hypothesized 16.5 expected (10 and 8 respectively).  The machined surface scored 18, slightly higher than predicted.  The acid-etched surface ranked higher than the other surfaces for amount of bone-implant contact, 30 out of 33 possible times.  The Osseotite surface score represents a significantly higher frequency than predicted at a confidence level of p<0.05.  There was no linear relationship between surface roughness and percent bone-implant contact.

Since there was no correlation between the profilometry data and the percent of bone-implant contact, there appears to be a secondary factor, other than mere surface roughness, influencing the amount of bone apposition along the implant surface.  No significant difference was found in the amount of bone-implant contact between HA and machined surfaces.  

In this study, the Osseotite surface developed a higher percentage of bone-implant contact than HA, TPS or machined implant surfaces in early healing.


http://3implant.com/

TiUnite – a Unique Oxidized Titanium Surface

Our new TiUnite surface on Brånemark System® Mk III and Mk IV implant embodies all of the clinically-proven principles that have been used successfully for more than 30 years.
The overall goal today is to achieve surface properties that will further influence the initial healing response in a positive direction.
The improved healing response is achieved by a controlled increase of the thickness of the titanium oxide layer on the implant itself.
More than a rough surface
TiUnite is the most significant breakthrough in osseointegration today. The unique oxidized surface unites the biocompatibility of commercially pure titanium with an enhanced oxide surface and an optimized texture. 
TiUnite incorporates a multifaceted approach to influence the complex biological events that makes osseointegration possible. Upon insertion, the early bone healing phase is enhanced by the textured titanium oxide surface. Textured surfaces are known to accelerate the initial healing phase through the adsorption of protein, the accumulation and activation of platelets, fibrin retention, and consequently an increased amount of surrounding bone. An enhanced, thickened titanium oxide layer has been shown to affect the differentiation of progenitor cells into mature osteblasts, leading to osteoid expression and subsequent mineralization. 
The TiUnite surface maximizes the implant properties known to promote the complex process of ossseointegration. Faster bone healing enhances implant stability; early stability optimizes successful implant treatment.

http://www.nobelbiocare.com/

Removable Prosthodontics

1. Complete denture impression technique – selective pressure technique.

When using a selective pressure technique for complete denture impressions, what areas of the edentulous mouth require more pressure?

     a) Residual ridges

     b) Buccal shelf

     c) Border seal

     d) a, b, c

     e) b and c only
   The correct answer is e: b and c only
   Areas of the mouth requiring little pressure are: the palate, residual ridges, and areas of easily displaced gingiva.  Areas requiring more pressure are: the border seal, on the buccal shelf, and against the retromylohyoid fossa.  A tray with relief space and escape holes and a border molded with modeling plastic (compound) has been shown to meet the requirements for selective pressure application.

(Taken from Frank RP (1970). Controlling pressures during complete denture impressions. DCNA 14(3):453-70.)

2.
Combination syndrome: factors

Kelly refers to a “combination syndrome” which consists of all of the following except:

v.  Loss of bone from the anterior part of the maxillary ridge

w. Downgrowth of the maxillary tuberosities

x. Candidiasis infection of the tissues of the hard palate

y. Extrusion of the lower anterior teeth

z. Loss of bone beneath the removable partial denture bases



The correct answer is c.



Combination syndrome is often seen in patients with a maxillary complete denture and a mandibular bilateral distal-extension partial denture.  This syndrome described by Kelly in 1972 consists of (1) loss of bone from the anterior part of the maxillary ridge, (2) Downgrowth of the maxillary tuberosities, (3) papillary hyperplasia of the tissues of the hard palate, (4) extrusion of the lower anterior teeth, and (5) the loss of bone beneath the removable partial denture bases.  Candidiasis is an overgrowth of Candida alb cans, an organism in the normal flora.  Although this may be seen in elderly patients wearing complete dentures, it is due to a decrease in their resistance to infection, not the result of combination syndrome.  Papillary hyperplasia is an overgrowth of tissue due to a source of inflammation.  The palate is the most common site.  In combination syndrome this is caused by the ever-increasing poor fit of the complete denture.  Emulous fissured (redundant growth of tissue under a denture flange) is also often seen with combination syndrome.  In addition, the loss of vertical dimension of occlusion, occlusal plane discrepancy, anterior spatial repositioning of the mandible, poor adaptation of the prostheses, and Periodontal changes are often noted with this syndrome.  Treatment considerations for patients who are completely edentulous in the maxillary arch and have mandibular anterior teeth remaining must consider the prevention of combination syndrome.  One must discourage excessive occlusal pressures in the maxillary anterior region in both centric and eccentric occlusal contacts.  The design of the mandibular removable partial denture should incorporate positive occlusal support of the mandibular anterior as well as maximal coverage of the basal seat beneath the distal-extension bases.  The rigid portions of the RPD should function to minimize movement in lateral, rotational, and anteroposterior directions.  The maxillary complete denture must have excellent retention, proper vertical dimension and centric relation position.  There should be no incisal contact of the anterior teeth in centric position and minimal contact in eccentric positions as long as the posterior teeth can maintain contact.  Balanced occlusion should be developed with the posterior teeth by using the proper cuspal angulation in conjunction with the condylar and incisal guidance’s.  Patient education and frequent recall and maintenance care for these patients are essential to avoid combination syndrome.

(Taken from Sanders TR, Gillis RE, Discarding RP (1979), The maxillary complete denture opposing the mandibular bilateral distal-extension partial denture: Treatment considerations Journal of Prosthetic Dentistry 41(2):124-128 and Chaska SN Synopsis of Oral Pathology 6th Ed. Mosby)

3.
RPD fulcrum lines – effect on Rod’s

When surveying a cast for a RPD the proposed indirect retainers should be placed anterior to the  ______?


a. height of contour


b. proximal plate


c. fulcrum line


d. I-Bar
The correct answer is c. fulcrum line

Fulcrum lines should be considered the axis about which the denture will rotate when the bases move away from the residual ridge. When the distal extension denture base is dislodged from its basal seat, it tends to rotate around one of the fulcrum lines. This movement away from the tissues is resisted by the activation of the retentive element of the direct retainer assembly, the stabilizing components of the clasp assembly and the rigid units of the partial denture framework that are located on definite rests on the opposite side of the fulcrum line away from the distal extension base. The indirect retainer components should be placed as far as possible from the distal extension base, affording the best leverage advantage against dislodgement of the extension base. 

(Taken from McCracken’s: Removable Partial Prosthodontics, 2000, Mosby)

4.
Know Kennedy class and Applegate’s rules.

Classify the partially edentulous arch:

a. Kennedy Class IV

b. Kennedy Class IV – mod.2

c. Kennedy Class III – mod. 2

d. Kennedy Class II – mod. 3
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The correct answer is c. Kennedy Class III – mod 2.
Kennedy Classification: divided all partially edentulous arches into four basic classes; edentulous areas other than those determining the basic classes were designated as modification spaces.

· Class I: bilateral edentulous areas located posterior to the remaining natural teeth.

· Class II: A unilateral edentulous area located posterior to the remaining natural teeth.

· Class III: A unilateral edentulous area with natural teeth remaining both anterior and posterior to it.

· Class IV: A single, but bilateral (crossing the midline), edentulous area located anterior to the remaining natural teeth.

Applegate’s rules for applying the Kennedy classification:  

· Rule 1: Classification should follow rather than precede any extractions of teeth that might alter the original classification.
· Rule 2:  If a third molar is missing and not to be replaced, it is not considered a classification.
· Rule 3: If a third molar is present and is to be used as an abutment, it is considered in the classification.
· Rule 4: If a second molar is missing and is not to be replaced, it is not considered in the classification.
· Rule 5:  The most posterior edentulous area (or areas) always determines the classification.
· Rule 6:  Edentulous areas other than those determining the classification are referred to as modifications and are designated by their number.
· Rule 7: The extent of the modification is not considered, only the number of additional edentulous areas.
· Rule 8: There are no modification areas in Class IV arches.
Reference: McCracken’s Removable Partial Prosthodontics ,9th Ed, Mosby, 1995

5.  Relining RPD’s

 Which of  the following statements are true concerning relining the removable partial denture?

1.  Relining is the replacement of a denture base with new material while preserving the 

     occlusal relationship.

2.  If occlusal contact has been lost on a distal extension RPD and rotation about the 

     fulcrum line is evident, relining is indicated.

3.  When relining a tooth-borne denture base a closed mouth impression method is used.

4.  Before relining is undertaken, the oral tissues should be returned to a state of health.

a.  1, 2, 3

b.  1, 2, 4

c.  1, 3, 4

d.  2, 3, 4

e.  All of the above

Answer:   D
Ref:  McCracken’s Removable Partial Prosthodontics, Eighth Edition 1989,  pages 146-148, 442-446

   Relining is the resurfacing of a denture base with new material to make it fit the underlying tissues more accurately, whereas rebasing is the replacement of a denture base with new material while preserving the occlusal relationship.

   Before relining or rebasing is undertaken, the oral tissues should be returned to a state of health.

   A distal extension partial denture, deriving its major support from the tissues of the residual ridge, requires relining much more frequently than does a tooth-supported denture.  There are two indications of the need for relining a distal extension partial base.  First, a loss of occlusal contact between opposing dentures or between the denture and opposing natural dentition may be evident.  This is determined by having the patient close on two strips of 28-gauge soft green or blue (casting) wax.  If occlusal contact between artificial dentition is weak or lacking while the remaining natural teeth in opposition are making firm contact, the distal extension denture needs to have occlusion reestablished on the present base either by altering the occlusion, or by reestablishing the original position of the denture framework and base, or sometimes both.  In most instances, reestablishing the original relationship of the denture is necessary and the occlusion will automatically be reestablished.  Second, a loss of tissue support causing rotation and settling of the distal extension base or bases is obvious when alternate finger pressure is applied on either side of the fulcrum line.  Although checking for occlusal contact alone may be misleading, rotation about the fulcrum line with the indirect retainers lifting from their seats is positive proof that relining is necessary.  It is not unusual for a patient to complain of looseness of the maxillary complete denture and request relining of that denture when actually it is the partial denture that needs relining.  Relining and thus repositioning the partial denture results in repositioning of the maxillary complete denture with a return of stability and retention in that denture.  Rotation tissueward about the fulcrum line always results in a lifting of the indirect retainer(s).  The framework of any distal extension partial denture must be in its original terminal position with indirect retainers fully seated during and at the end of any relining procedure.  Any possibility of rotation about the fulcrum line because of occlusal influence must be prevented, and therefore the framework must be held in its original terminal position during the time the impression is being made.  This all but eliminates the practicability of using a closed-mouth impression procedure effectively when relining unilateral or bilateral distal extension bases.  Therefore, the only sure method of making a reline impression for a distal extension partial denture is with an open-mouth procedure done in exactly the same manner as the original secondary impression.

   Tissue changes occurring beneath tooth-borne denture bases do not affect the support of the denture and therefore relining or rebasing is usually done for other reasons including (1) unhygienic conditions and the trapping of debris between the denture and the residual ridge, (2) an unsightly condition resulting from the space that has developed or (3) patient discomfort associated with lack of tissue contact arising from open spaces between the denture base and the tissues.  Since the tooth-borne denture base cannot be depressed beyond its terminal position with the occlusal rests seated and the teeth in occlusion and since it cannot rotate about a fulcrum, a closed-mouth impression method is used.

6.  Clasp design for distal extension RPD’s

Q:  R.P.I. Concepts includes the following except:

1. Mesial rest, proximal plate, I-bar

2. Distal rest, proximal plate, I-bar

3. Mesial rest, proximal plate, Acer’s clasp

4. Distal rest, proximal plate, Acer’s clasp

A:  1

Q:  The follow is a/are type(s) of distal extension RPD(s):

1. RPI

2. RPA

3. RLS

4. Saddle lock hidden clasp partial dentures

5. All the above


A:  5

Krol A.J. Clasp Design for Extension Base Removable Partial Dentures. J Prosthet Dent 29:408-415, 1973.
Requirements of a properly designed clasp:
1. Support - against vertical forces
2. Bracing - against horizontal forces
3. Retention - resist forces in a occlusal direction
4. Encirclement - of more than half it's circumference
5. Reciprocity - equal and opposite forces by clasp arms
6. Passivity - at rest when seated

R.P.I. Concept
Mesial rest - point of rotation which exerts a mesial force on the tooth
Proximal plate - superior edge at bottom of guide plane to disengage during loading. Slightly lingual for reciprocation
I Bar - 2.5 mm from gingival margin, crosses at right angles in a .01" undercut at the greatest M-D prominence to permit it to disengage during function

Advantages of the R.P.I.
1. Proximal plate and I bar move away from the tooth during function to reduce torque
2. Mesial minor connector and proximal plate provide reciprocation and eliminate need for a lingual arm
3. I bar more esthetic
4. Minimal contact alters contour less, advantageous on caries prone individual 5. Mesial rest eliminates Class I lever

Eliason, C. RPA Clasp Design for Distal Extension Removable Partial Dentures. J Prosthet Dent 49:25,1983.
Purpose: To define the features of the RPA (rest, proximal plate, Akers clasp) clasp design.
Discussion: The mesial rest and proximal plate are designed identically to those of the RPI clasp. The difference is in the retentive arm. An Akers, or circumferential clasp arm is used.
     If a conventional Akers clasp is used, with the retentive arm coming off the proximal plate above the survey line and crossing the survey line in the middle of the tooth to engage the undercut, the releasing capability will be lost.
     With the RPA clasp system the circumferential clasp is placed so that the rigid portion of the clasp arm will contact the tooth only along its superior border at the level of the survey line.
Conclusion: 
1. The circumferential-type retentive arm is easier to grasp for removal of the prosthesis.
2. Simple in design. 
3. Avoids problems associated with large tissue undercuts, excess tissue surrounding the abutment tooth and high frenum attachments. 

Aviv, I. et al. RLS-The Lingually Retained Clasp Assembly for Distal Extension Removable Partial Dentures. Quint Int. 21:221-223,1990.
Purpose: To describe a clasp assembly for distal extension removable partial dentures that takes advantage of surveyed lingual undercuts.
RLS: 1. Mesio-occlusal Rest
         2. A distolingual L-bar direct retainer, located on the abutment tooth adjacent to the residual ridge
         3. A distobuccal Stabilizer
Summary: The tip of the direct retainer is placed distal to the mesial occlusal rest to maintain the Class II lever effect, minimizing damage to the abutment teeth. A distobuccal reciprocating stabilizer disengages from the tooth as the denture base moves tissueward. 

Cherkas L. and Jaslow E. Saddle lock hidden clasp partial dentures. Comp Contin Educ Dent 12:746-752, 1991.
     This article presents a system of clasp design that uses only the proximal walls of abutment teeth for retention instead of buccal undercuts, thus eliminating facial clasps.
     The Saddle-Lock hidden clasp partial denture design relies on the more readily available concave surfaces of the proximal walls of abutment teeth for retention.
     The proximally retained extracoronal, infrabulge, Finish-Line Retainer is incorporated with all the necessary components of clasp partial design.

Fundamental Principles
     The tooth surfaces used for Saddle-Lock retention are the mesial and distal undercut planes adjacent to the saddle area. This cosmetically designed partial denture improves retention while eliminating unsightly clasp arms.
       Clasps, classified as infrabulge, approach the retentive area from a gingival aspect instead of from above the survey line, as is the case with most clasp designs.
     Conventional partial dentures, with buccal clasps, transmit lateral stress during insertion with the forces borne by the abutment tooth unaided by adjoining teeth. Saddle -Lock partial dentures transmit anterior and posterior forces that can be steadied by the adjoining teeth. This can be additionally reinforced by antagonistic guide planes and guide plates. 
     Through the use of the Retentoscope, clasps are placed in the exact location for ideal retention and biomechanics.

The Retentoscope:  A precision survey and design instrument indispensable to the Saddle-Lock partial denture design. The Retentoscope is capable of precisely measuring the depth of undercut to within tenths of a mm.

The Finish-Line Retainer: A Finish-Line retainer is a clasp that is an extension of the metal-acrylic juncture.
     The Finish-Line Retainer can also be classified as an infrabulge clasp because it approaches the undercut planes from a gingival direction.

Esthetics: Because the Saddle-Lock design uses only the proximal walls of abutment teeth for retention, the need for buccal clasps is eliminated. 
     Because the clasp emergence is back at the casting finish line, it has the necessary length for proper resiliency.
     The Saddle-Lock principle can be used with completely tooth borne removable partial dentures and with both unilateral and bilateral distal extension prostheses.

Tooth-Borne Design: Occlusal rests are placed on both anterior and posterior abutments adjacent to edentulous areas. 
     A guide plane is created in the occlusal one third of the proximal walls. This also lowers the undercut so that the retentive tip can be placed further apically.
     If the abutments are in good proximal contact with the adjacent natural teeth, stabilizing reciprocation is provided and no further preparation is necessary. If the abutment tooth is free standing or has a diastema between it and the adjacent tooth, a guide plane must also be placed on the opposite proximal surface. If a molar abutment is the last posterior tooth in the arch, the lingual clasp must be extended around the distal to the distobuccal transitional line angle to provide reciprocation.

Free-End Partial Denture Design: Saddle-Lock distal extension partial dentures require some additional chairside preparation of the abutment teeth. A well-defined mesial guide plane is critical to the success of Saddle-Lock free-end partial dentures. The preservation of natural tooth contact is consistent with the principles of Saddle-Lock design and the mesial guide plane is prepared without breaking contact between the adjoining teeth.
Conclusion: Saddle-Lock hidden-clasp design is a departure from conventional partial denture design.

Cerkas, L. and Jaslow, E. Saddle Lock Hidden Clasp Partial Dentures. Compend Contin Educ Dent. Compend Contin Educ Dent 12:746-752, 1991.
Purpose: To discuss the advantages of the saddle-lock design and how esthetics can be improved by the use of proximal walls and hidden clasps.
Discussion: Mesial and distal undercuts of abutment teeth are utilized for retention. Infrabulge clasps engage the retentive area from the gingival. Stresses are directed anterio-posteriorly instead of laterally upon insertion so the adjacent teeth add reinforcement. A Retentoscope precisely measures the abutment undercuts so insertion is balanced and effortless. The Finish-Line Retainer is an infrabulge clasp that extends from the metal-acrylic junction of the framework and engages the proximal undercuts from the gingival direction. The author calls the facial aspect of the tooth crown that is visible when a patient shows their teeth the optical facial. Clasps are extended just shy of the optical facial to achieve maximum resiliency of the clasp and the best esthetics. In the all tooth-borne design, guide planes are prepared in the occlusal third of adjacent teeth. If the abutment tooth is free-standing or the last tooth in the arch, a reciprocal arm is needed. In the distal extension design, the distal preparation is the same as above but a mesial guide plane is prepared not breaking the contact with the adjoining tooth. The saddle-lock design has no visible clasps giving the same look as precision attachments at a lower cost.
7.  Occlusal schemes for complete dentures.

Which of the following statements concerning lingualized occlusion for complete dentures is correct?

1.   Results in placement of the mandibular teeth lingual to the ridge crests.

2.   Uses anatomical teeth for the maxillary denture and modified or semi anatomical teeth for the mandibular denture.

3.   Concentrates forces of occlusion on lingual cusps of the upper posterior teeth and vertical forces centralized on mandibular teeth.

4.   Contraindicated for patients with flat ridges, which are unable to resist lateral forces.

a.   1, 2, 3

b.   2, 3, 4

c.   1, 3, 4

d.   All of the above

Answer:   B

Ref:  Heartwell, Jr. CM and Rahn AO. Textbook of Complete Dentures, Fifth Edition. Lea and Febiger, 1993

Complete Denture Syllabus, NPDS Course #252.

Parr GR. The Occlusal Spectrum and Complete Dentures. The Compendium of Continuing Dental Education, Jul/Aug 1982; 3(4): 241-248.

According to Payne and Ortman, the buccolingual position of mandibular posterior teeth is such that the central fossae of each tooth are arranged on a line from the tip of the cuspid to the apex of the retromolar pad. The teeth should not project lingually beyond the mylohoid ridge. 

Lingualized occlusion results when the maxillary lingual cusps are the main functional occlusal elements. The maxillary lingual cusps may oppose mandibular 0° or shallow anatomic or semi anatomic teeth in balanced or nonbalanced patterns depending upon the needs of the patient. The maxillary lingual cusp articulates with the central fossa of the opposing mandibular tooth. 

Lingualized occlusion can be used in Class II, Class III, and crossbite situations. Although the lingualized occlusal scheme is not as flexible as non-anatomic occlusal schemes, lingualized occlusion can be designed using the maxillary or mandibular, buccal or lingual cusps as the functioning element.

However, some indications for monoplane occlusion include Class II malocclusion, Class III malocclusion, severe residual ridge resorption, excessive interarch distance, poor neuromuscular skills, poor patient adaptability, and reverse occlusal curve is present in existing dentures. 

Contraindications to the use of the lingualized occlusal scheme are when repeatable

Centric Registration records are not possible and 0° teeth set in a monoplane scheme may

be the treatment of choice and upon flat ridges that are unable to resist lateral force.

In the lingualized occlusal scheme, there are reduced lateral forces directed against the alveolar ridges. These lateral forces can be reduced to a level below even those produced by non-anatomic tooth schemes because not only have steep tooth inclines been eliminated, but also large, flat contacting surfaces have been eliminated in favor of a single cusp occluding against a relatively flat surface. The easier penetration produced by this occlusal scheme may reduce the lateral chewing component; although lateral forces have been reduced, they still do exist. 

Monoplane Occlusion:

Advantages of nonanatomic tooth forms:


More adaptable to unusual jaw relations


Cross-bite


Do not lock Mandible in one position


Elimination of horizontal forces


Greater comfort and efficiency


Improved denture stability


Accommodate to changes in horizontal and vertical relations


Reline and rebasing procedures become easier

Disadvantages of nonanatomic tooth forms:


Less efficient mastication


Esthetically inferior to anatomic forms


Increased horizontal forces on denture bases


Clogging of occlusal surfaces due to inadequate food escape ways


Poor food penetration ability


Difficult to establish a balanced occlusion

Indications:


Class II malocclusion


Class III malocclusion


Severe residual ridge resorption


Excessive interarch distance


Poor neuromuscular skills


Poor patient adaptability


Reverse occlusal (Pleasure) curve in existing dentures


Nonanatomic setup on existing dentures

Balanced Occlusion (Non-Anatomic Teeth)

In this type of occlusal scheme the teeth are set with a compensating curve, anteroposteriorly and laterally to provide limited lateral and protrusive balance.

Sometimes a balancing ramp is developed by setting the most posterior mandibular molar on an incline to provide a “three point balance” with the anterior teeth when the mandible is protruded.

Although nonanatomic teeth are used in this occlusal scheme, it should not be considered a monoplane occlusion, since occlusal contacts occur on curved planes rather than on a single flat plane as in a neutrocentric occlusion.

Advantages:

Useful for patients with poor neuromuscular coordination and when it is difficult to obtain precise, repeatable jaw records.

Less time involved in set-up and articulation.  Simpler to use.

Indicated for patients in a cross bite relationship or with a Class III malocclusion.  Also indicated in patients with a Class II relationship and/or those that posture forward or function greater than 4-5 mm anterior to CR in protrusive.

Disadvantages:

Use of a compensating curve may cause the same damaging effects as cuspal inclines, however, if the inclines of the compensating curves are kept small or shallow and are compatible with jaw movements there will be little, if any, lateral forces exerted against the residual ridges.

Occlusal adjustments are more difficult to accomplish.

Balanced Occlusion – Anatomic Posterior teeth

Advantages:

Esthetics.

Better penetration of food bolus with cusps, requiring less force.  Decrease of vertical stresses on the residual ridges.

Anatomic occlusion arranged in harmony with muscles of mastication and TMJ during functional and non-functional movements.

Disadvantages:

Precise technique required.  Jaw relation records must be exact.  Patients with poor ridges, flabby tissues and poor neuromuscular control make such exact records more difficult, if not impossible, to obtain.

Inclines of cusps tend to create greater lateral forces, which are considered more destructive to underlying residual ridges.

Anatomic balanced occlusion requires more time and the results are not long lasting because of changes in underlying tissues due to stresses exerted by all dentures.  When slight ridge resorption occurs, the dentures require occlusal adjustment to eliminate deflective and displacing occlusal contacts.
8.
In RPD’s, the anatomy of the occlusal rest should include:

1. rounded triangular shape

2. apex nearest center of the tooth

3. ½ the buccal lingual width of the tooth

4. angle formed with minor connector is less than 90 degrees

5. a minimum of 1.5 mm of clearance at the marginal ridge

a. 1, 2, 3, 4

b. 1, 2, 4, 5

c. 2, 3, 4, 5

d. 1, 2, 3, 5

e. all of the above

Answer: b. 1, 2, 4, 5

Ref.  McCracken’s Removable Partial Prosthodontics, Seventh Edition.  The C. V. Mosby Company, 1985, pages 59 – 60.

 Form of the occlusal rest and rest seat:

1. The outline form of an occlusal rest seat should be a “rounded” triangular shape with its apex toward the center of the occlusal surface.

2. The outline form should be as long as it is wide, and the base of the triangular shape (located at the marginal ridge) should be at least 2.5 mm for both premolars and molars.  If the rest seat is made in smaller dimensions, there is not adequate bulk of metal for the rest.  This is particularly true if the rest is contoured to restore the occlusal morphology of the abutment tooth.

3. The marginal ridge of the abutment tooth at the location of the rest seat must be reduced to provide a sufficient thickness of metal for strength and rigidity of the rest and the minor connector.  A reduction of the marginal ridge of approximately 1.5-mm is usually necessary.

4. The floor of the occlusal rest seat should be apical to both the marginal ridge and the occlusal surface; the floor of the occlusal rest seat should also be concave or spoon-shaped.  There should not be any sharp edges or line angles in the preparation.

5. The angle formed by the occlusal rest and the vertical minor connector from which it originates should be less than 90 degrees.  It is only when this situation occurs that occlusal forces can be directed along the long axis of the abutment tooth.  An angle that is greater than 90 degrees does not transmit occlusal forces along the supporting axis of the abutment tooth.  Instead, it allows slippage of the prosthesis away from the abutment tooth and causes orthodontic forces to be applied.  This occurs when forces are applied to an inclined plane.

9.  All of the following Kennedy partial denture classifications are possible EXCEPT Class _____, Modification _____.

a. II,2

b. III,3

c. IV,1

d. I,2

e. all of the above

Answer: c. IV, 1

Ref.  McCracken’s Removable Partial Prosthodontics, Seventh Edition.  The C. V. Mosby Company, 1985, page 19.

Applegate's rules for applying the Kennedy classification: 

1. Classifications should follow rather than precede any extractions of teeth that might alter the original classification.

2. If a third molar is missing and not to be replaced, it is not considered in the classification.

3. If a third molar is present and is to be used as an abutment, it is considered in the classification.

4. If a second molar is missing and is not to be replaced, it is not considered in the classification.

5. The most posterior edentulous area always determines the classification.

6. Edentulous areas other than those determining the classification are referred to as modifications and are designated by their number.

7. The extent of the modifications is not considered, only the number of additional edentulous areas.

8. There can be no modification areas in Class IV arches. (Another edentulous area lying posterior to the "single bilateral area crossing the midline" would instead determine the classification.) 

10.
While observing lateral excursions in your denture patient, the maxillary denture dislodges, but adequate flanges and borders are present. You would

a. check and adjust the labial frenum area

b. check and adjust the buccal frenum area

c. restart the case and have the teeth reset more lingually

d. increase the thickness of the post-dam area

e. check the distobuccal flanges for coronoid process impingement

Answer: e.   check the distobuccal flanges for coronoid process impingement 

Ref: Textbook of Complete Dentures, fifth edition. Williams & Wilkins, A Waverly company, 1993. Pages 412-413.

PROBLEMS WITH MAXILLARY DENTURE:

1. Dislodgment during functions is a result of (a) overfilled buccal vestibule, (b) overextension in the hamular notch area, (c) inadequate notches for frenum attachments, (d) excessively thick denture base over the distobuccal alveolar tubercle area leaving insufficient space for the forward and medial movement of the anterior border of the coronoid process, (e) placing the maxillary anterior teeth too far in an anterior direction, (f) placing the maxillary posterior teeth too far in a buccal direction, (g) placing the posterior palatal seal too far in a superior direction causing overdisplacement of soft palate tissues, or (h) lack of occlusal harmony. When the teeth do not make harmonious contact, the seal between the tissues and the denture base is often broken. The result is loss of stability and retention.

2. Dislodgment when the jaw are at rest is a result of (a) underfilled buccal vestibule, (b) inadequate border seal, (c) excessive saliva, or (d) xerostomia.

11.
What is the correct sequence in the preparation of abutment teeth for removable partial dentures?

a. occlusal rests, proximal guide planes, buccal and lingual contours, polish

b. buccal and lingual contours, proximal guide planes, occlusal rests, polish

c. proximal guide planes, occlusal rests, buccal and lingual contours, polish

d. proximal guide planes, buccal and lingual contours, occlusal rests, polish

e. proximal guide planes, buccal and lingual contours, polish, occlusal rests

Answer: d. proximal guide planes, buccal and lingual contours, occlusal rests, polish

Ref.  McCracken’s Removable Partial Prosthodontics, Seventh Edition.  The C. V. Mosby Company, 1985, pages 261-262.

 Sequence of abutment preparations on sound enamel or existing restorations:

1. Proximal surfaces parallel to the path of placement should be prepared to provide guiding planes.

2. Excessive tooth contours should be reduced, thereby lowering the height of contour so that (a) the origin of circumferential clasp arms may be placed well below the occlusal surface, preferably at the junction of the gingival and middle thirds; (b) retentive clasp terminals may be placed in the gingival third of the crown, for better esthetics and better mechanical advantage; (c) and reciprocal clasp arms may be placed on and above a height of contour that is no higher than the cervical portion of the middle third of the crown and the abutment tooth.

3. After alterations of axial contours are believed accomplished and before rest seat preparations are instituted, an impression of the arch should be made in irreversible hydrocolloid and a cast poured in a fast-setting stone.  This cast can be returned to the surveyor to determine the adequacy of axial alterations before proceeding with rest seat preparations.  If axial surfaces require additional axial recontouring, it can be performed during the same appointment and without compromise.

4. Occlusal rest areas that will direct occlusal forces along the long axis of the abutment tooth should be prepared.

12.
After processing full upper and lower dentures with cusped teeth, selective grinding must be done to correct occlusal errors from fabrication procedures.  What is the correct sequence of grinding?

a. protrusive, centric, balancing, working

b. centric, protrusive, balancing, working 

c. centric, working, balancing, protrusive

d. centric, balancing, working, protrusive

e. centric, working, protrusive, balancing

Before any grinding, evaluate the centric and eccentric positions of the teeth.  Record the premature contacts, but do not adjust them.  Centric errors are then adjusted first according to the following guidelines.  If the cusp is high in centric and eccentric, reduce the cusp.  If the cusp is high in centric, but not in eccentric, deepen the fossa or marginal ridge.  After these interceptive centric contacts have been corrected, do not reduce the stamp cusps (centric holding cusps) or deepen any fossa.  Adjust the shearing cusps instead.  The next occlusal error to correct is the laterotrusive, or working, interferences, according to the BULL principle.  Adjust the inner inclines (the lingual incline on the buccal cusps of upper teeth and the buccal incline on lingual cusps of lower teeth).  Next adjust the mediotrusive, or balancing, interferences.  This is very technique sensitive, because it involves the stamp, or centric holding, cusps.  Never grind both the upper and lower cusps.  Reduce the distobuccal incline of upper lingual cusps or the mesiolingual inclines of lower buccal cusps.  Never both!  Be careful not to lose your centric relation.  Finally, protrusive errors are adjusted.  The distolingual inclines of upper buccal cusps and the mesiobuccal inclines of lower lingual cusps are reduced.  Therefore, the answer is c.  

13.
Which of the following muscles aid in the retention and stabilization of complete dentures?

1. masseters

2. buccinators

3. mylohyoids

4. medial pterygoids

5. orbicularis oris

a. 1,2,4

b. 2,3,4

c. 1,3,5

d. 2,5

e. 2,3,5

Answer: E

According to the Textbook of Complete Dentures, atmospheric pressure, adhesion, cohesion, mechanical locks, muscle control, and patient tolerance affect retention.  The adaptability of the muscle in the lips, tongue, and cheeks help to stabilize dentures.  Therefore, the orbicularis oris is the muscle of the lips and the buccinator is the muscle of the cheek, but the tongue is not listed.  Boucher’s “Prosthodontic Treatment for the Edentulous Patient states on page 9 “The musculature of the oral cavity can be used to increase the retention and stability of dentures.  The buccinator, the orbicularis Oris, and intrinsic and extrinsic muscles of the tongue are the key muscles of this activity.” 

14.
Which of the following characteristics can be true of the dual path of insertion concept for removable partial denture design?

1. utilization of tooth undercuts adjacent to edentulous areas for retention

2. tooth replacement of either anterior or posterior edentulous areas

3. retention gained through minor connectors or proximal plates

4. most often utilizes an infrabulge flexible retentive component

a. 1,4

b. 1,2,3

c. 2,3,4

d. 1,2,4

e. all of the above

I don’t think anyone would argue that 1 and 2 are true.  First, they are basic to any RPD design and secondly, they are choices in four out of five answers.  The issue is 3 and 4.  Is there retention of a DPRPD through the minor connector or proximal plate?  Yes.  Does the DPRPD utilize infrabulge retention most of the time?  No.  The answer is b.  

15.
Which of the following statements are true concerning the altered cast technique?

1. the initial impression is used to fabricate the framework to the remaining teeth

2. allows for the development of a functional type impression

3. allows selective tissue impression for more ideal distribution of the load on the distal extension ridge area

4. the second impression is used to capture the relationship of the framework to the soft tissue

a. 1,3

b. 3,4

c. 1,2,3

d. 1,3,4

e. all of the above

Number 1 is true because an initial impression is used to capture the anatomic form of the teeth, but a secondary impression is used to capture the functional form of the residual ridge.  So, number 2 is true also.  An altered cast technique, or what McCracken refers to as the Selective Tissue Placement Impression Method, allows for the tissues in a distal extension area to be recorded under load and allow for that load to be distributed over as large an area as possible.  So, number 3 is true also.  Since the framework is used with a tray attached, the relationship of the framework to the tissues is captured in the altered cast technique as well.  Therefore, the answer is e, all of the above.

16. Which of the following is the MOST important factor when making a record of centric relation for complete dentures?

a. the patient should be in a reclined position

b. accurate and stable recording bases should be used

c. central bearing plates and a tracing device should be used

d. the patient should be allowed to close in his accustomed position when a wax registration is used

e. the patient should not be allowed to wear their dentures for 24 hours prior to recording centric relation

The most difficult record to make and the most important maxillomandibular relation in complete denture construction is the centric relation (CR) of the mandible to the maxilla.  Whatever the method of recording CR, accurate and stable recording bases must be used.  The answer is b.

17. Which of the following statements concerning lingualized occlusion for removable dentures is correct?

1. results in placement of the mandibular teeth lingual to the ridge crests

2. uses anatomical teeth for the maxillary denture and modified or semianatomical teeth for the mandibular denture

3. can not be used effectively when a complete denture opposes a Removable Partial Denture (RPD).

4. Used to compensate for prognathism and resorbed maxillary arches resulting in the maxillary teeth being set lingual to the mandibular teeth

5. Concentrates forces of occlusion on lingual cusps of the upper posterior teeth and vertical forces centralized on mandibular teeth

6. Contraindicated for patients with flat ridges that are unable to resist lateral forces

a. 2, 5, 6

b. 1, 2, 4, 5

c. 2, 3, 5, 6

d. 1, 4, 5, 6

e. all of the above

The best answer for this question is  A: 2, 5, 6.

Distractor # 1: According to Payne and Ortman, the buccolingual position of mandibular posterior teeth is such that the central fossae of each tooth are arranged on a line from the tip of the cuspid to the apex of the retromolar pad.  The teeth should not project lingually beyond the mylohoid ridge.  (Complete Denture Syllabus, NPDS Course #252, page 56).

Answer # 2: Lingualized occlusion results when the maxillary lingual cusps are the main functional occlusal elements.  The maxillary lingual cusps may oppose mandibular 0( or shallow anatomic or semianatomic teeth in balanced or nonbalanced patterns depending upon the needs of the patient.  The maxillary lingual cusp articulates with the central fossa of the opposing mandibular tooth.  (Parr GR 1982 The occlusal spectrum and complete dentures The Compendium of Continuing education 3:4 July/Aug 241-249; Rahn AO and Heartwell, Jr. CM.  Textbook of Complete Dentures, Fifth Edition.  Lea and Febiger, 1993, page 367.)

Distractor # 3: Replacement of the missing posterior teeth in the mandibular arch will improve the prognosis of an opposing CD; An RPD may not always be indicated in the mandibular arch though.  Properly mounted diagnostics casts are necessary to determine whether a RPD is necessary.  When a mandibular posterior occlusion is not replaced, manifestations of the Combination Syndrome may appear.  The primary goals when selecting occlusion for fabrication of a single complete denture are harmony of the occlusal plane and the modification of the existing occlusal characteristics to seat and stabilize the prosthesis rather than to dislodge it.  Attempts are made to direct forces so that they are perpendicular to the bearing position of the ridge; this seats and stabilizes the denture.  The types of teeth selected can be 20( versus shallow cusps, 33( versus 20º, 10º or 0( cusps.  (Complete Denture Syllabus, NPDS Course #252, pages 82-85).  By inference from these last comments, it appears that lingualized occlusion can be used when a complete denture opposes a removable partial denture.

Distractor # 4: Lingualized occlusion can be used in Class II, and Class III situations.  Although the lingualized occlusal scheme is not as flexible as non-anatomic occlusal schemes, lingualized occlusion can be designed using the maxillary or mandibular, buccal or lingual cusps as the functioning element. Some indications for a non-anatomic occlusal scheme however include patient’s in a cross bite, Class II malocclusion, Class III malocclusion, severe residual ridge resorption, excessive interarch distance, poor neuromuscular skills, poor patient adaptability, and when reverse occlusal curve is present in existing dentures. Contraindications to the use of the lingualized occlusal scheme are when repeatable CR records are not possible, pts with pathologic TMJ’s, parkinsonian pts and pts with flat ridges that are unable to resist lateral force. (Parr GR.  The Occlusal Spectrum and Complete Dentures.  The Compendium of Continuing Dental Education, Jul/Aug 1982; 3(4): 241-248;Complete Denture Syllabus, NPDS Course #252, page 59-63).

Answer #5: This occlusal scheme concentrates forces of occlusion on lingual cusps of the upper posterior teeth. 

Answer #6: In the lingualized occlual scheme, there may be reduced lateral forces directed against the alveolar ridges, but, even though lateral forces have been reduced, they still do exist and therefore lingualized occlusion is not recommended for pts with flat ridges that are unable to resist lateral forces. (Parr G The Occlusal Spectrum and Complete Dentures The Compendium of Continuing Dental Education, Jul/Aug 1982 3(4): 241-248;  NPDS Course #252, page 59-63).

18.  Gagging at denture insertion may be caused by

1. overextension of the posterior border of the maxillary denture.

2. overextension of the distal lingual flange of the mandibular denture.

3. an excessively thick posterior border of the maxillary denture.

4. a decreased vertical dimension in the final denture.

a. 1,2

b. 1,2,3

c. 2,3,4

d. 3,4

e. all of the above

The best answer is B: 1,2,3

A complete denture patient may develop a gagging or vomiting problem as a result of (1) loose dentures; (2) poor occlusion; (3) incorrect extension or contour of the dentures, particularly in the posterior area of the palate and the retromylohoid space; (4) underextended denture borders; (5) placing the maxillary teeth too far in a palatal direction and the mandibular teeth too far in a lingual direction so that the dorsum of the tongue is forced in to the pharynx during the act of swallowing; (6) excess vertical dimension of occlusion; and (7) psychogenic factors.  Patients may refuse to swallow for fear the dentures will dislodge and strangle them.  As a result of not swallowing, the saliva accumulates and triggers the gagging reflex (Rahn AO and Heartwell CM.  Textbook of Complete Dentures, Fifth Edition; Lea and Febiger; 1993; p. 414).

(1) overextension or underextension of the maxillary posterior border; (2) overextension of the mandibular distolingual flange; (3) inadequate posterior palatal seal; (4) Excessive VDO; (5) maxillary posterior border too thickexcessive VDO;  (6) roughness of the denture base; and, (7) malocclusion (8) psychogenic  (Complete Denture Syllabus; Naval Dental School; Bethesda, Maryland; NDS Course #252; p.113).

19. When constructing complete dentures, which of the following factors is determined solely by the patient’s anatomical characteristic?

1. incisal guidance

2. centric relation

3. the compensating curve

4. orientation of the occlusal plane

5. condylar guidance

a. 1,3,5

b. 1,2,5

c. 2,4,5

d. 2,5

e. 2,3,5

Answer is D

The five factors of occlusion are condylar guidance, incisal guidance, compensating curve, occlusal plane and cusp height or angle.

Hanau’s Quint- Simply stated that as any one of the five factors of occlusion is varied, it will affect each of the other four factors.

Centric relation a maxillomandibular relationship in which the condyles articulate with the thinnest avascular portion of their respective disks with the complex in the anterior-superior position against the slopes of the articular eminences. The position is independent of tooth contact. The dentist can control only four of the factors, since the condylar path is fixed by the patient. Of the four that the dentist can control, two of them (the incisal guidance and the plane of occlusion) can be altered only a slight amount because of esthetic and physiologic factors. The important working factors for the dentist to manipulate are the compensating curve and the inclinations, or cusps, on the occlusal surfaces of the teeth.

Ref: Rahn/Heartwell. Textbook of Complete Dentures 5th edition page 250 (1993); Winkler. Essentials of Complete Denture Prosthodontics (1979) Pages 332-335; Naval Dental School. Complete Denture Syllabus (1999-00) page 47

20. The most reliable landmark for determining the posterior height of the occlusal plane is a point

a. 4mm below the parotid duct

b. 2mm above the resting height of the tongue

c. midway between the tuberosity of the maxilla and the retromolar pad

d. at the middle of the retromolar pad

e. 3mm above the crest of the ridge

The correct answer is D.

The anterior height (of the occlusal plane) should be approximately 22 to 24 mm from the depth of the vestibule; while the posterior height should not exceed half the height of the retromolar pad.  Rahn and Heartwell in Textbook of Complete Dentures, 5th Edition, (Lea & Febiger, Philadelphia), 1993, p. 271,

21. A lingual major bar connector should be

1. located 4 mm inferior to the gingival margin

2. at least 4 mm in width

3. considered if more than 8 mm exists between the gingival margin and the floor of the mouth

4. be added on the inferior border for good tissue contact.

a. 1, 2, 3

b. 2, 3

c. 1, 3, 4

d. 2, 3, 4

e. all of the above

The best answer is A

The lingual bar should be used for mandibular RPD’s where sufficient space exists between the slightly elevated alveolar lingual sulcus and the lingual gingival tissues to a place a rigid bar.

It is half pear shaped with the bulkiest portion inferiorly located.  Superior border is tapered to the soft tissue.  The superior border is located 4 mm inferior to the gingival margins and more if possible.  Inferior border located at the ascertained height of the alveolar lingual sulcus when the patients tongue is slightly elevated.

The lingual bar should be at least 4 mm in height and 2 mm in width.

Henderson D.  et al.  McCrackens’s removable partial prosthodontics.  7th edition.  1985  Mosby

22. What are the advantages of the RPI clasp design in removable partial dentures as advocated by Krol?

1. The I-bar is more esthetic in most instances since it contacts the tooth minimally

2. The I-bar, proximal plate and mesial minor connector provide adequate encirclement of the tooth by engaging more than 200 degrees

3. The RPI clasp contacts the tooth minimally and is best used on caries-prone patients

4. A mesial rest eliminates the potential “pump handle” effect that a force on the base would provide with a distal rest 

a. 1,2

b. 3,4

c. 1,3,4

d. 2,3,4

e. all of the above

Answer: c

In 1973, Krol placed an emphasis on stress control with minimal tooth coverage and minimal gingival coverage (1) (3).  The clasp assembly must engage more than 180 degrees to prevent the tooth from moving out of the clasp (2). A mesial rest eliminates the potential “pump handle” effect that a force on the base would provide with a distal rest (4).

Reference:  Krol, Arthur.  RPI Clasp Retainer and Its Modifications.  Dental Clinics of North America. 17(4): 631-649, 1973.

23. The primary stress-bearing area supporting the base of the distal extension of a  mandibular removable  partial denture is

a. the retromylohyoid flange.

b. the buccal shelf.

c. the crest of the ridge.

d. the retromolar  pad.

e. the occlusal rest seats.

The answer is B

Corrected Cast Impressions

      Factors influencing Support

1. Quality of the residual ridge.

2. Extent of base coverage.  In any situation, for the stability of the denture base, it is desirable to have maximum extension within physiologic limits.  On the mandibular arch, obviously cover the retromolar pad intentionally and try to load the buccal shelf (with the crest of the ridge being a secondary stress bearing area)

Reference:  Removable Partial Denture, NDS Course 259   1998

24.  The infraorbital pointer is used for transferring:

         a.  midline shift

         b.  hinge-axis relation

         c.  occlusal plane position

         d.  radius of condyle reference point

e. horizontal condylar inclination

The answer is “c”.

The reference used when answering this question was:

Lauciello FR.  Anatomic Comparison to Arbitrary Reference Notch on Hanau Articulators.  The Journal of Prosthetic Dentistry.  Dec. 1998; 40(6).

 A maxillary cast is oriented to the Frankfort horizontal plane by using an infraorbital pointer that is attached to the face-bow.  The end of the pointer is placed at the lowest margin of the infraorbital rim.  When transferred to the articulator, the end of the pointer is placed level with the  condylar plane by utilizing the infraorbital indicator, thus orienting the maxillary cast to the (condylar) axis-orbital plane, which closely parallels the Frankfort horizontal plane.  Thus the plane of occlusion, when viewed on the articulator, will be similar to that of the patient in an upright position.

25.
The main function of an indirect retainer is to:

a. Resist the movement of the free end saddle toward the supporting tissue.

b. Resist the movement of the free end saddle away from the supporting tissue.

c. Prevent settling of the clasp arms.

d. Make certain the occlusal forces are directed along the long axis of the abutment teeth.

The correct answer B

Ref: McCracken (1985).  Removable Partial Prosthodontics 7th ed. Page 117-126.  Direct retainers prevent movement of the free end saddle (distal extension) toward the ridge.  Movement of the free end saddle away from the ridge is prevented by indirect retention.  Movement of the denture base away from the tissues and about the fulcrum line is prevented by units of the framework that are located on definite rest seats on the opposite side of the fulcrum line from the distal extension.  These anterior components should be placed as far as possible from the distal extension base, affording the best possible leverage advantage against lifting of the distal extension base.  The fulcrum line is an imaginary line passing through teeth and direct retainers, around which the denture rotates slightly when subjected to various forces directed toward residual ridges.

26.
The median palatal raphe can be relieved in a maxillary complete denture by which of the following methods:

1. use selective pressure impression techniques.

2. selectively relieving the case in the median palatal raphe before processing.

3. using a pressure indicator paste and selectively reduce the denture in the area of the raphe at insertion.

a. 1,2

b. 1,3

c. 2,3

d. 3 only

e. all of the above

The correct answer is B

Ref: McCracken (1985).  Removable Partial Prosthodontics 7th ed. Pages 308-309.

Tissues minimally displaced by impression material respond favorably to the additional pressures placed on them by the resultant denture bases if these pressures are intermittent rather than continuous.  The selective pressure technique is a combination of extension for maximum coverage within the tissue tolerances with light pressure or intimate contact with the movable tissue.  The median palatal rape should not be a main supporting area of the maxillary denture.

27.
To describe an A-P strap major connector for a maxillary RPD, the

1. Posterior strap is flat, with the central portion thickened to increase rigidity.

2. Anterior strap is ½ tear drop shaped.

3. Anterior strap must be kept to a minimum of 4.0 mm from the crest of the gingival margin.

4. Posterior strap is centered over the junction of the hard & soft palate.

5. Design is often used when the patient has a palatal torus.

a. 1,5

b. 2,3,5

c. 1,4,5

d. 1,2,4,5

e. 1,2,3,5

The correct answer is A

Ref: McCracken (1985).  Removable Partial Prosthodontics 7th ed. Pages 37-38.  The anterior component of the A-P strap is flat (not ½ tear drop shaped) and posteriorly positioned away from the rugae crest (at least 6.0 mm from the gingival margins).  The posterior bar is ½ oval and located as far posteriorly as possible, but entirely on the hard palate (anterior to the junction of the hard and soft palate).  This design is often used when the patient has a palatal torus, but is not the best choice if the torus is too large and inoperable.  A “U”-shaped major connector would be better here.

28.
When viewed from the sagittal plane, what angle is formed between the protrusive and balancing condylar paths?

a. Christensen’s

b. Bonwill’s

c. Fischer’s

d. Bennett’s

e. Wilson’s

The correct answer is C

Ref: Occlusion notes (1st lecture):

1. Fischer angle: angle formed by the inclinations of the protrusive and non-working side condylar paths when viewed in the sagittal plane.

2. Bennett’s angle: angle formed by the sagittal plane and the path of the advancing condyle during lateral mandibular movements as viewed in the horizontal plane.

3. Christensen’s phenomenon: space between posterior teeth during protrusion or on the balancing side during lateral excursions.

29.
 The positioning of a cast to be surveyed for designing a removable partial denture framework is determined by all of the following EXCEPT:  pp198 McCracken

a. parallel guide planes  T

b. retention areas  T

c. interferences from soft and hard tissue undercuts  T

d. esthetics  T

e. tripod marks  F

30.
In a Kennedy Class I RPD, which of the following are indications for lingual plate major connector.

1. loose anterior teeth    T  pp.30

2. high frenum attachments    T  pp30

3. extreme vertical resorption of residual ridges allowing little horizontal support  T  pp30

4. inadequate space between free marginal gingiva and lingual sulcus  T  pp24

a. 1,4

b. 2,4

c. 1,2,3

d. 2,3,4

e. all of the above

Reference:  McCracken.

31.
The main purpose in tilting the cast in surveying is to:  McCracken pp. 189.

a. locate the undercuts

b. locate the height of contours

c. locate the path of insertion  T

d. locate indirect retentive areas

e. determine the type of clasps to be used

Answer:  C

32.
The reciprocal component of an RPD clasp assembly should

1. contact the abutment tooth immediately after the retentive arm assumes its passive position  F

2. contact the abutment tooth simultaneously with the retentive arm  T  pp92

3. be placed in the upper third of the abutment tooth  T  (“Junction of gingival and middle third”) McCracken pp92  #7.  Page 81 “Apical portion of middle 1/3 of crown.

4. Be attached directly to the major connector  F  (Not Mentioned)

a. 1,3

b. 1,4

c. 2,3

d. 2,4

e. 2,3,4

Answer:  C
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5. KNOW THE CROWN DOWN TECHNIQUE:


  Which of the following is a benefit of the crown-down technique:


1. It eliminates constrictions in the coronal regions of the can, reduces the effect of canal curvatures, and gives the clinician better tactile awareness during the apical cleaning and shaping


2. It allows irrigation to be effective to the complete depth that the cleaning and shaping instrument reach.  It cleans and disinfects the coronal two thirds of the canal before the apical third is entered


3. It removes the majority of the pulp and infecting microbes before the apical third is approached, thereby it minimizes the risk of pushing pulpal and microbial irritants into the periapical regions


4. The working length is less likely to change during apical instrumentation because canal curvature has been reduced before working length is actually established.


A. 1 & 3


B. 2 & 4


C. 1, 3, & 4


D. 1, 2, 3, & 4


A:  D


The crown-down pressure:


a) Early removal of coronal debris and flaring of the straight section of the canal with Gates-Glidden burs.  


b) Followed by incremental removal of pulp tissue from the coronal and middle two-thirds of the canal


c) Then to the full working length, using loose fitting straight files in large to smaller sequence.


d) The full length of the canal is smoothed finally to remove the steps


By minimizing any “piston-like” pressure within the canal during preparation, extrusion of debris through the apical constriction should be eliminated
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Pathways of the pulp by Cohen and Burns, 7th Ed.
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9. KNOW HOW TO MANAGE ROOT FRACTURES, INCLUDING WHEN TO SPLINT AND HOW LONG: 


A 25-year-old patient presents with a midroot fracture on sickcall, how long should the traumatized tooth be splinted?


a. 6 to 8 weeks


b. 10 weeks


c. 2 to 4 months


d. until there is radiographic evidence of union of the apical and coronal segment.


The correct answer is c. 2 to 4 months

Ref: Pathways of the Pulp by Cohen and Burns, 7th Ed



When a root fractures horizontally, the coronal segment is displaced to a varying degree, but generally the apical segment is not displaced.  Because the apical pulpal circulation is not disrupted, pulp necrosis in the apical segment is extremely rare.  Pulp necrosis of the coronal segment results because of coronal segment displacement and occurs in about 25% of cases.  Rigid stabilization (2 to 4 months) of the segments allows healing and reattachment” of the fractured segments.  The speed of treatment and proximity of the repositioned root segments determine the type of healing that results.



Emergency treatment involves repositioning of the segments in as close proximity as possible and rigidly splinting to adjacent teeth for 2 to 4 months.  If a long time has elapsed between injury and treatment, it is likely not possible to reposition the segments close to their original position, compromising the long-term prognosis of the tooth.



Pulp necrosis occurs in 25% of root fractures.  In the vast majority of cases the necrosis occurs in the coronal segment only, with the apical segment remaining vital.  Therefore endodontic treatment is indicated in the coronal segment only, unless periapical pathology is seen in the apical segment.  Apexification may be necessary prior to obturation of the coronal segment.  If both the coronal and apical pulp are necrotic – necrotic apical segments may be removed surgically.



After splinting period is completed, follow-up is as with all dental traumatic injuries – 3, 6, 12 months, and then yearly.


Healing Patterns:

There are four types of healing of root fractures:


1. Healing with calcified tissue: radiographically the fracture line is discernible, but the fragments are in close contact.


2. Healing with interproximal connective tissue: Radiographically the fragments appear separated by a narrow radiolucent line, and the fractured edges appear rounded.


3. Healing with interproximal bone and connective tissue.  Radiographically the fragments are separated by a distinct bony ridge.


4. Interproximal inflammatory tissue without healing: Radiographically a widening of the fracture line or a developing radiolucency corresponding to the fracture line becomes apparent.


The first three types of healing patterns are considered successful.  The teeth are usually asymptomatic and respond positively to sensitivity testing.  Coronal yellowing is possible because calcification of the coronal segment is not unusual.


The fourth type of healing pattern is typical when the coronal segment loses its vitality.  The infective products in the coronal pulp cause an inflammatory response and typical radiolucencies at the fracture line.
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[image: image1.png]5. The files should gradually feed into the canal to the working length. At the working length, the file is
rotated passively to the right for a 172 turn or more while preventing further apical movement. This loads
the file with debris and fractured dentin which is removed when the file is withdrawn from the canal. The
files are not precurved, even in more severely curved canals. . Sequentially larger files are used until a
master apical file is determined. The use of a patency file is required between each sequentially larger file.

6. The apical preparation is completed with the step-back technique. The use of frequent irrigation is
necessary as with any technique.

7. Careful inspection of files is required because they may fracture more easily with rotational cutting

techniques.

G. Ultrasonic/Sonic -
1. Differences -

* Frequency of vibration imparted
Sound wave technology in endodontics can be divided into two groups. The
sonic group whose working frequencies are between 1 and 8 KHz (a KHz = 1000
cycles per second), and the ultrasonic group, whose working frequencies
are between 25 and 40 KHz.

* Source of power
The ultrasonic classification can further be divided into the

magnetostrictive and piezoelectric groups. Representative instruments of
the various types are listed below.

Product Company Type Frequency
Endostar 5 Syntex sonic 6.5 Khz
MM 1500 Medidenta sonic 1.5-3.0 KHz
Cavi-Endo 25 Dentsply ultrasonic (magnostrictive) 25 KHz
ENAC Osada ultrasonic (piezoelectric) 30 KHz

P-3 Satelec/Amadent ultrasonic (piezoelectric) 29 KHz
Mini-Endo Analytic ultrasonic (piezoelectric) 30 KHz

2. Endosonic Ultrasonic Synergistic System - "acoustic streaming”

- Mechanism of action was originally thought to be linear movement of bubbles and transient
cavitation which is a collapse of the air bubbles resulting in the release of large amounts of energy (implosion). Most
endodontic ultrasonic units cannot deliverthe energy required to achieve cavitation, thus this is no longer believed to be
the mechanism of action.

- "Acoustic streaming" is now believed to be the mechanism of action of ultrasonic imstrumentation.
Acoustic streaming, as described by Ahmad is the flow of fluid being transported from the apical end 1o the coronal end
of the tile in the region closest to the file. As the file is encrgized there is a development of multiple areas of primary
streaning or eddies, and over time there is a slow formation of a secondary streaming patterns further removed from the
file. The direction of fluid flow appears to be in opposite directions i adjacent eddies. Secondary streaming of four
observed areas was consistent with the location of antinodes. The rapid movement of fluid in acoustic streaming
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