BOARD REVIEW

ORAL SURGERY

I.  The Basic Principles of Exodontia


A. Indications for tooth extraction

1. A non-restorable tooth (perio, fractured, or decay)

2. Orthodontic reasons

3. A non-functional or unopposed tooth

4. An impacted tooth

5. Severe crowding

6. A tooth that’s in line of a fracture or if it causes displacement of a fracture

7. Radiation therapy

8. Elective for pros

9. Economic reasons

10. Esthetics

B. What the operator must be aware of b/f extracting a tooth:

1. Heart: you must wait 6mos b/f treating a pt who had a MI (unless it’s an absolute emergency).  The reason for the wait is that there’s an increase in the demand of O2 on the heart.

2. Bleeding:

a. Coumadin, ASA or other meds: the 2 most important factors here are the PT/INR.  Normal PT = 11-14 (less than 25sec), Normal INR = 2-3 or 2-4)

b. Liver function test

c. Hemophilia

**Have available: gelfoam, surgicel, cauterization, topical thrombin, tranexamic acid (a topical hemostatic agent) or Amicor)

3. Diabetes:

a. Biggest concern here is wound healing

b. Check blood sugar with a finger stick or urine

c. The fasting blood glucose should be 110-150 or less than 200mg/dl

4. Immune system

a. Is patient HIV(+)?  Test to see if they can tolerate the procedure.  Need a CD4 count.  This value should be about 400.

b. Radiation patient: ORN is due to a decrease in vascularity

5. Pregnancy

a. Know which trimester the patient is in.

b. Know how to position the patient.

c. Know medication affects on the fetus.

d. Elective txmnt should be performed after patient is born

C. Case Assessment

1. Review medical history

2. Radiographic evaluation

3. Anxiety

4. Examine tooth and other vital structures in that area

5. Look at status of the crown of the tooth---you must assess this b/f starting

D. Surgical Procedures

1. Position the patient

a. for the maxilla, the patient should be positioned at a 60º angle

b. for the mandible, the patient should be positioned at a 45º angle

2. Administer local anesthesia

3. Take out tooth

a. 301 elevator or a 34 (both designed the same, but a 34 is 50% larger than a 301.  Only use a 34 to split teeth).  Elevators are used as a wedge from the MB line angle down to the ML apex.  This expands the alveolar bone.

b. Forceps: 150 (universal max) or 151 (universal mand).  Can also use a 53L or R for max teeth.  These are max cowhorns and they grip into the furcation.  The 286 is for anterior teeth and the 13 is the bird beak (also used for ant teeth)

c. When extracting teeth, you must have controlled force.  If you don’t have controlled force, you’ll fracture the roots or leave root tips behind.

d. Elevators are used in a rotating motion.  Work them down, while elevating off the alveolar crest.  Always use a finger stop.

e. When using cowhorns, seat them on the lingual furcation first, b/c of the lingual nerve.  Squeezing them together allows them to seat further into the furcation.

f. The motions when using the forceps:

1. apical pressure (creates a space by expanding the alveolus and helps the tooth extract itself)

2. Bucco-lingual motion (move to lingual first on max tooth)

3. Rotation

4. Figure “8” or traction

II. Complicated 3rd Molar Extractions
A. The order to follow when extracting an impacted 3rd molar:

1. Find the MB line angle (reason: elevator placement)

2. Get good visualization of the height of contour (reason: it’s the widest part of the tooth that has to come out and you need to get your forceps below this area)

3. Find the CEJ (reason: for orientation)

4. Find the furcation (reason: for orientation)

5. Identify the root morphology (reason: this determines the direction the tooth will come out)

B. Sectioning the tooth

1. Follow the same steps as above

2. Trough the buccal bone with a 703 bur

3. Remember, the buccal groove points to the furcation---you can trough towards the furcation.  Once you see the furca, place the bur inferiorly and go superior to separate the tooth in half.

4. Key phrase: DIVIDE & CONQUER

5. If you have no luck getting the tooth out at this point, cut horizontally at the CEJ and take the crown off.  Now, you only have the roots left---usually go after the mesial root first.  You still have a purchase to get this part out b/c of a lot of radicular bone.

6. Types of impactions (from least difficult to most difficult):

a. Mesioangular

b. horizontal

c. vertical

d. distoangular

7. The most difficult mandibular extraction is the distoangular full bony impaction.

8. The least difficult mandibular extraction is the mesioangular impaction (this is also the most common type of impaction).

9. 3 types of impactions of max 3rd molars in order of occurrence:

a. vertical

b. distoangular

c. mesioangular

**most difficult to least difficult: mesioangular, vertical, and distoangular

C. The most common teeth impacted

1. max and mand 3rd molars

2. max canine

3. mand premolars

4. mand canines

D. Prophylactic removal of 3rd molars (reasons):

1. no opposing dentition

2. impaction into ramus

3. a poor eruption path

4. impaction against an adjacent tooth

5. lack of space

**primary cause of impaction: lack of arch space

III. Perioperative and Postoperative complications

-The most important way to treat a complication:


prevention

A. The most common complications in order of occurrences:

1. Bleeding

2. Pain

3. Swelling

4. Infection

5. Trismus/decreased ROM

6. Bruising

7. Damage to adjacent teeth and/or soft tissues

8. Damage to the extracted tooth (fractures)

9. Neuropathy

**The 3 events from above that you can guarantee to the patient that will occur:       pain, bleeding, & swelling

B. Post operative pain

6 causes:

1. provider

2. osteitis

3. bony sequestrum

4. suture

5. compliance by the patient

6. bony irregularities

C. Complications of local anesthesia

1. Injection pain: the most common (no significant differences in the perception of pain produced by penetrations of 25, 27 or 30 gauge needles in the retromolar fossa.

2. Post anesthetic necrotic defect

3. Trismus

4. Hematoma: most commonly assoc with max post injections, but may also follow an inferior alveolar injection.

5. Post-injection infection: rare

6. Micro-scarring of skeletal muscle

7. Osteomyelitis: caused by the rare occurrence of microorganisms being introduced by the needle.

8. Positive aspiration: the aspiration of blood into the cartridge during administration of LA is 11.7% for the inferior alveolar nerve, 5.7% for the mental nerve, 3.1% for the posterior superior alveolar nerve, and 0.2% for the lingual nerve.

9. Lip & tongue injury

10. Broken needles: rare since the introduction of the stainless flexible alloys.  Avoid by not bending the needle, not burying needle to hub, and not using short needles for deep blocks.

a. Where needles are most likely to break: in the infratemporal fossa and the pterygomandibular space.

b. Attempts to remove the broken needle should be made under controlled conditions (hospital O.R. or surgicenter---preferably with the patient under general anesthesia).  Dissect on a plane perpendicular to the long axis of the broken needle.

11. Malignant hyperthermia: a genetic disease that may become apparent after exposure to drugs.  It has been recommended to avoid amide-type local anesthetics, as they release Ca from the sarcoplasmic reticulum and, therefore, may trigger malignant hyperthermia.

D. Complications of 3rd molar surgery

1. Nerve injury

a. Occurs almost exclusively during removal of mand 3rd molars.  The nerves involved are usually the inferior alveolar, lingual, and les frequently, the long buccal.  

b. Most patients recover without treatment spontaneously

c. The reason the inferior alveolar nerve recovers well is probably attributable to the fact that this nerve is retained within a bony canal so that the damaged endings are better approximated spontaneously.

d. Inferior alveolar nerve: injury occurs to this nerve primarily because of its anatomical relations with mand 3rd molars.

-if the outline of the nerve canal is seen crossing the roots of the 3rd molar and the nerve canal is retaining its size and cortical outline, the tooth probably is not intimately related to the nerve.

-if the nerve has lost its cortical outline, it may well be grooving the tooth.

-if, in addition to losing its cortical outline, the nerve canal is narrowed or displaced, there is an intimate relation b/w the tooth and the nerve under these circumstances; the nerve may even perforate the tooth roots.

-risks for inferior alveolar nerve damage:


-full bony impactions


-horizontal impactions


-use of burs to accomplish the extraction

-apices extending into or below the level of the neurovascular bundle

-direct observation of the bundle during the extraction

-excessive hemorrhage into the socket during the surgery

e. Lingual nerve: these injuries have been more difficult to explain (injury occurs approximately 1% of the time with mand 3rd molars)

-damage here is less likely to abate spontaneously

-this nerve actually crosses over the retromolar pad in some patients where trauma may occur due to flap elevation, retraction, and/or suturing.

-flaps should be designed from a more buccal approach to avoid a lingual nerve lying on the retromolar pad

-***elevation of a lingual flap should be avoided

f. Evaluation of nerve damage

-pain: A-Delta & C-fibers

-temp: A-Delta & C-fibers

-pressure: A-Beta fibers

-Light touch: A-Beta & some A-Delta fibers

-follow up: recovery of sensation begins to occur over a 6-8 week period and usually is complete within 6-9 months.  After 6 months, total recovery of normal sensation is rare.  

2. Infections

a. Pre-operative infections of 3rd molars usually result from an existing p-core and post-operative infections usually result from a localized osteitis that may become infected.

b. Infections appear to be more frequent after removal of partial or full bony impactions

c. A bilateral submandibular space infection with associated cellulites is termed “Ludwig’s angina.”

d. Parapharyngeal space infections occur b/w the pharyngeal mucosa and superior constrictor muscle.  These infections are potentially life threatening and require urgent attention.

e. A dry socket is a specific localized form of osteitis at an extraction site and occurs in approx 3% of extractions.  It is more common after the removal of mand teeth and its occurrence is more likely related to the difficulty assoc with the tooth removal.  The cause appears to be a breakdown of the normal blood clot secondary to fibrinolytic action from the alveolar bone.  Treatment for dry socket consists of irrigation of the socket followed by packing with iodoform gauze or any number of proprietary meds.

3. Sinus complications

a. The max sinus is intimately related to the roots of the max molar and premolar teeth.  Therefore, the risks of communication developing b/w the oral cavity and sinus after removal of a max molar or premolar tooth should be discussed with the patient pre-operatively.

b.   3-things you give if a sinus communication should occur:

1. Afrin ( local (nasal) decongestant)

2. Antibiotics (Amoxicillin)

3.   Actifed (systemic decongestant)

If necessary, an antrotomy with curettage of the infected  

      
sinus membrane and creation of a nasal antrostomy  

      
(Caldwell-Luc procedure) should be carried out.

c.   Teeth, roots and other foreign bodies can get displaced into 

      the sinus.  In this case, perform a Caldwell-Luc.

d.   Sinus perforations of less than 2mm will heal spontaneously 

      and those with greater than 2mm openings will require a flap      

      for primary closure or a referral to O.S.  Avoid the valsalva  

      maneuver.

e. Post-operative instructions to patient:

1. avoid nose blowing for 7 days

2. open mouth when sneezing

3. avoid vigorous rinsing

4. soft diet for 3 days

4. Fracture of the mandible: commonly recognized in relation to 3rd molar extractions and should be included in a routine consent form.

5. Displacement of teeth & other foreign bodies

a. Max 3rd molars can be displaced in a postero-superior direction into the infratemporal space if excessive distal elevation is used without a retractor behind the tuberosity.

b. Mand 3rd molars may be displaced into the lingual space, in which case they usually pass inferior to the mylohyoid muscle onto the cervical fascia of the neck.  This results from excessive posterior and lingual elevation in the presence of a very thin or perforated lingual plate.  A thumb should be placed under the lower border of the mand and an attempt made to milk the tooth back along the lingual surface of the mand.

c. 5 spaces a tooth can be lost into:

1. lingual

2. buccal

3. submandibular

4. pterygopalatine

5. infratemporal

6. Hemorrhage

a. A pre-operative screening of patients with no history of coagulation disorders is not an effective means of identifying those who may bleed post-operatively.

b. Transexamic acid may be helpful in these cases.

c. Pressure packing or dressing for 30min

d. Can use gelfoam or surgicell

e. Tie off vessels if soft tissue hemorrhage; if bone hemorrhage, crush or burnish cancellous bone (can use bone wax)

7. Pain & swelling

a. Discomfort, swelling, and edema are considered inevitable consequences of 3rd molar extraction, but as part of the general improvement in patient care, all reasonable steps should be taken to minimize them.

b. Excessive time and flap retraction increase the swelling assoc with surgery.  The use of steroids decreases swelling

c. The use of a long acting anesthetic (Bupivacaine) post-operatively may decrease patient discomfort and thus the amount of systemic analgesia required.

d. Swelling peaks in ___ hrs:


48
-after 48 hrs, use heat to reduce the swelling

8. TMJ complications

    a.  Fortunately, most cases are mild and require no treatment.

-Difference b/w Trismus and a decreased ROM:      Trismus is a decreased ROM and is muscle related.  A decreased ROM can be caused by other sequelae.

-Difference b/w regeneration & repair:       Regeneration is tissue healed so that it’s indistinguishable from the pre-injured tissue.  Repair is tissue integration via scar formation.

-The most common complication at the injection site after LA administration:
     pain

-Reduction of pain after the injection can be 

achieved by adding ___ to the LA:





NaHCO3
-Hematomas are most commonly associated 

with which injection?






Max post injections
-They may also follow the inferior alveolar injection.

IV.  Surgical and Antibiotic Management of Odontogenic Infections
-The difference b/w an abscess and cellulitis: a cellulitis is more indurated and comes first.

A. Instances you should refer to a specialist (3)

1. Severe spread of swelling into other fascial spaces

2. Systemic involvement

3. Chronic infections, osteomyelitis

B. Instances that require immediate referral (9)

1. Respiratory impairment

2. Dysphagia

3. Vision impairment

4. Change in voice quality

5. Severe lethargy

6. A decreased level of consciousness

7. Severe Trismus

8. Dehydration

9. Treatment requiring hospitalization

C. Six serious general signs of infection

1. Toxic appearance (pale, fever, lethargic, appears ill, foul smell)

2. Respiratory difficulty

a. early: patient postures head

b. later: hear stridor (crowing; not using resp muscles)

3. CNS changes (decreased level of consciousness, headache, periorbital edema, dilated pupils)

4. Dehydration (postural hypotension, thirst, loss of skin turgor or skin not bouncing back, weakness, oliguria)

5. Inadequate diet (chronic alcoholism, drug addiction, losing wt.)

6. Vital signs as follows:

a. temp >102ºF

b. pulse >100bpm (tachycardic)

c. respiratory rate >20

D. Classic signs of inflammation

1. Tumor
(swelling)

2. Rubor
(redness)

3. Calor
(heat)

4. Dolor
(pain)

5. Functio Laesa
(loss of function)

E. Goals of antibiotic therapy

1. Select the most appropriate medication

2. Empiric theory: shotgun therapy

3. Specific spectrum: should be narrow

4. Select the best route of administration

5. Empiric antibiotics of choice for odontogenic infections:

a. mild or early infec:
PCN, Clindamycin, Keflex (or other 1st generation cephalosporins)

-PCN allergy:
Clindamycin, Keflex (if the PCN allergy was not the anaphylactoid type)

b. Severe or chronic infec:
Clindamycin, Ampicillin + Metronidazole

                        -PCN allergy:

Clindamycin

c.  Augmentin = Amoxicillin + Clavulanate

F. Basic definitions

1. Leukocytosis: WBC <10,000

2. Minimum inhibitory concentration (MIC): the least amount of antibiotic that will stop reproduction of bacteria.

3. Minimum bactericidal concentration (MBC): the least amount of antibiotic that kills 99.9% of bacteria.

4. Therapeutic dose: usually 3-4 times the MIC.

G. Culturing techniques (3):

1. aspiration

2. swabbing

3. tissue specimen

4. Gram stain: gives you an idea of the type of bacteria you’re dealing with (takes 15 min).  It broadly classifies into gram (-) and gram (+).

H. Types of bacteria

1. aerobes: requires oxygen to survive

2. anaerobes: oxygen phobic; survive in environment free of oxygen

3. facultative: bacteria that are flexible (can survive in either environment)

I. Indications for antibiotics (7)

1. acute infections

2. compromised host defense

3. SBE prophylaxis

4. systemic involvement

5. facial or cervical cellulitis

6. acute p-core

7. osteomyelitis

J. Instances where antibiotics would not be required

1. minor localized chronic infection

2. to promote wound healing

3. prophylactic coverage for minor procedures

4. to sterilize root canals

5. treatment of chronic p-core or gingivitis

6. treatment of dry sockets

7. post-surgical therapy for minor procedures

K. Treating infections

1. Assess airway

2. I & D (leave drain in for 2 or 3 days—purpose: a path to irrigate)

3. Remove etiology

4. Culture and sensitivity

5. Antibiotics

6. Follow closely with good written notes

L. Observations on initial survey

1. neck: inferior border of mand not palpable; neck rigidity present or extension below hyoid.  Induration into deep cervical spaces.

2. tongue: elevated, inability to swallow, drooling, elevation of the floor of the mouth.

3. oropharynx: deviation of the uvula, swelling of lateral pharyngeal walls.

M. When to hospitalize a patient

1. If they’re immunocompromised

2. Systemic involvement

3. Patient compliance

4. If infection is spreading rapidly

5. If IV antibiotics are needed

N. Spaces associated with any odontogenic infection

1. vestibular: between the oral vestibular mucosa and the muscles of facial expression.

2. buccal: b/w the buccinator and skin 

causes: 

a. max premolars

b. max molars

c. mand bicuspids

3. subcutaneous: b/w the muscles of facial expression and skin, especially in the mental region b/w the mentalis and risorius muscles.

O. Deep spaces associated with mandibular infections

1. sublingual: continuous around the mylohyoid with the submand space; dissection planes in the tongue extending back to the epiglottis and connecting to lateral pharyngeal space through the buccopharyngeal gap.

Causes:

a. mand premolars

b. mand molars

c. direct trauma

2. submandibular: continuous with the lateral pharyngeal space along the stylohyoid muscle; which traverses both of these spaces.

Cause:


a. mand molars

3. submental: continuous with either submandibular.

Causes:

a. mand anteriors

b. symphysis fracture

4. Ludwig’s angina: brawny induration of submental (only one; unilateral), sublingual (2; bilateral), and submandibular (2; bilateral).  So, it’s a total of 5 spaces involved.

5. masticator space: pterygomandibular, submasseteric, superficial temporal, deep temporal, and infratemporal.

a. cause of pterygomandibular: 
mand 3rd molars

b. causes of submasseteric:
mand 3rd molars and angle fractures

c. cause of infratemporal & deep temporal:
max molars

d. causes of superficial temporal:
max & mand molars

6. lateral pharyngeal: continuous with retropharyngeal, sublingual, and submandibular spaces; divided into anterior and posterior compartments.

Causes:

a. mand 3rd molars

b. tonsils

c. infection in neighboring spaces

P. Deep spaces associated with maxillary infections:

1. palatal space: subperiosteal space; 

Causes:

a. lateral incisors

b. palatal molar and premolar roots

2. infraorbital space: defined by quadratic labii superiors and levator anguli oris muscles.  **This contains the angular vein, which may lead to a cavernous sinus thrombosis.

Cause:

a. max cuspids

3. orbital space: usually caused by sinusitis or trauma followed by dental infections.

4. infratemporal space: connects to buccal space via pterygoid plexus; connects to orbit via inferior orbital fissure and to cavernous sinus via emissary veins.

5. Cavernous sinus thrombosis: carotid artery is only artery lying within a vein.  Theory: the cavernous sinus is a plexus; not a sinus.

a. anterior route: ophthalmic vein

b. posterior route: pterygoid plexus, foramen ovale, foramen lacerum

c. connections b/w the right and left sinuses: intercavernous sinuses (ant. & post.), basal plexus b/w both inferior petrosals.

d. Other tributaries: retinal veins, middle meningeal vein, and inferior & superior petrosals (going to transverse sinuses and jugular veins)

e. Earliest definitive clinical sign: venous congestion in contralateral optic fundus

Q. Toxic shock syndrome

1. Pathophysiology: exotoxin causing shock---cardiac, renal, and liver damage.

2. Clinical manifestations: “sunburn” rash, diarrhea, and fever.

3. Treatment: fluids, vasopressors, eradicate the staph infection

V. Principles of intra-oral biopsy; Pre-prosthetic surgery; Managing radiation patient
-10-20% of post-radiation patients develop ORN.

-Give hyperbaric oxygen (hbo): patient goes into tank for 20-30 dives and patient breathes pure oxygen.  Each hbo txmnt lasts about 90min.

-ORN: bone rendered non-vital by radiation

-osteomyelitis: bone damage due to infection.

-Never take a tooth out in the middle of radiation---you can cause ORN.  You can extract the tooth in about 4-6mos after completion of radiation because the patient now has better vasculature.  This is known as the “golden time.”

A. Biopsy

1. If it’s not pink, it comes off

2. Biopsy all cancer suspicions

3. Suspect anything white, red or ulcerated

4. incisional vs. excisional

5. cytology: fine needle aspiration (FNA)

6. What to ask a patient about a lesion:

a. How long has it been there?

b. Has it changed in size?

c. Has it changed in character (ulcers/vesicles)?

d. Is it symptomatic?

e. Is there a cause of the lesion?

B. Pre-prosthetic surgery

1. Objective: to create proper supporting structures for subsequent placement of prosthetic appliances. 

2. Tori removal:


a. The flap design here is important and how you manipulate the  

      tissues.

b.   Make a crestal incision on mand lingual and reflect & carefully 

      remove.  On the palate, cut down the midline and reflect back.      

      Take off palatal tori with a bur and mand tori with a chisel.

c. Instruments used to remove gross irregularities: rongeurs and bone bur.

d. When removing buccal exostoses or tori, a crestal incision extends 1-1.5cm beyond each end.

VI. Diagnosis and Treatment of Maxillofacial Trauma
-Always suspect a c-spine injury with a trauma patient

-Film series to examine the c-spine: lateral c-spine (85% chance of finding a c-spine injury).

-The 5 trauma series films:

1. lateral c-spine

2. PA spine

3. left lateral oblique

4. right lateral oblique

5. odontoid process

-The best radiograph to assess maxillofacial fracture is:

Pano

-the mandibular series (5):

1. left lateral oblique

2. right lateral oblique

3. P-A skull

4. Towne’s view (looking down)

5. Pano

-the midface series (4):


1. Water’s view


2.  Lateral skull


3. P-A skull


4. Submentovertex view (jug handle) 

**with these trauma films, the % chance of picking up a c-spine injury is 90-95%.

-3 signs of closed head trauma:

1. loss of consciousness

2. photophobia

3. nausea/vomiting

-Eye exam: have patient follow your finger.  The type of injury present if eye is tear drop shaped: globe injury.

-CSF can be found dripping from the nose and ear.  Can use litmus paper to determine if it’s CSF.  Can also use linen---CSF will wick out into rings.

-Bilateral black eyes (raccoon eyes) is cause by a blow to the nose.  This is a displaced crista galli and indicates a possible basal skull fracture.

-Bruising behind the ear is also known as: Battle’s sign

-So, 2 indications of a basal skull fracture:        Battle’s sign and raccoon eyes

-A Hematoma on the FOM or gingival lacerations indicate:


broken jaw

-The clinical exam is the most important part of the diagnostic process


A. The Exam

1. Extraoral and soft tissue wounds

2. Intraoral soft tissue wounds

3. Fractures of the jaws pr alveolar processes

4. Examination of the tooth crowns for the presence of fracture

5. Displacement of teeth

6. Mobility of teeth

7. Percussion of teeth

8. Pulp testing of teeth

B. Types of soft tissue injury (4)

1. abrasion

a. cause: friction b/w an object and soft tissue surface

b. treatment: thoroughly clean with soap and water, betadine or techni-care.  Once clean, place topical antibiotics (bacitracin) ointment with a loose bandage. 

2. laceration

a. cause: a tear in epithelial and subepithelial tissues.

b. This is the most common type of soft tissue injury.

c. Treat soft tissue injury after you treat hard tissue

d. Treatment (4 steps)

1. clean

2. debride

3. hemostasis

4. close

e. The most important of the 4 listed is cleaning and debriding.

f. The largest vessel you may encounter is the labial artery (because of its position, this artery is commonly involved with vertical lip lacerations)

g. The first suture placed when treating a lip laceration: vermilion border

h. Once the 1st suture is placed, the wound is closed in layers:

-inside to out; remove sutures 4-6 days post-op.

3. contusion

a. This is a bruise from a subepithelial injury of vascular tissue injury.

b. Only give antibiotics here when there’s communication with the external environment.

4. avulsion

C. Etiology and classification of facial fractures


1. Two major causes of facial fractures:

a. motor vehicle accidents

b. altercations

2.  Fracture occurrences (%ages)


a.   condylar:


29.1%


b.   angle:



24.5%


c.   symphysis:


22%


d.   body:




16%




e.   ramus:

1.7%




f.   coronoid:



1.3%



3.   Condylar fracture fixation time:

7-10 days



4.   Types of mand fractures (4):

1. greenstick: incomplete fracture

2. simple: complete transection of bone

3. comminuted: multiple segments

4. compound: fracture communicates with the external environment

5.   Favorable vs. unfavorable fracture

a. favorable fracture: no displacement of fracture with muscle pull.

b. unfavorable fracture: displacement of fracture segment with muscle pull

6.   Midface fractures can affect the maxilla, zygoma, and/or the naso-orbital-ethmoid complex.  Classification:

a. Lefort I:  zygomaticomaxillary complex fractures.  This separates the maxilla from the pterygoid plates, and the nasal and zygomatic structures.

b. Lefort II: zygomatic arch fracture.  Separates the maxilla and nasal complexes from the orbital and zygomatic structures (also known as pyramidal fractures).

c. Lefort III: naso-orbital-ethmoid fractures.  Separates the naso-orbital-ethmoid complex, zygoma, and the maxilla from the cranial base.

7. Treatment goals of fractures (3)

a. reduce fracture

b. fixation/stabilization

c. immobilization of segments at the fracture site

8. Stabilization (4 ways)

a. arch bars (most common)

b. Ivy loops

c. Essig wire

d. Splints

*wiring teeth together is termed IMF

-IMF w/out open reduction is for 6 weeks

VII. Wounds and Healing
-The day that epithelialization begins:


1st
-50% of tensile strength of wounds is in ___ days:



40

-Sutures: 00, 0, or 4.0---
00 is the heaviest

-Type of suture used for skin closure:

nylon or proline

-Vicryl sutures could be dyed and undyed, vicryl is resorbing.

-Never shave eye-brows

-The needle is always directed at a 90º angle when suturing.

-Primary vs. secondary closure:]


-primary:

edges are sutured together


-secondary:

edges are kept apart

-When you close a wound via primary closure, you have a 15-20% less chance of developing an infection.

-An occlusive dressing should be placed over the wound.

-The two fluids you should debride with are: normal saline or Ringer’s.  You should never use sterile water.

VIII.  Nitrous Oxide

A. The two most important advantages of  N2O:

1. Rapid onset and recovery

2. Titrate depth of sedation

B. Two disadvantages to N2O:

1. Variable depth and quality of sedation

2. Increase incidence of emesis

C. Definitions

1. conscious sedation: patient’s alert and easily aroused; has protective reflexes.

2. deep sedation: difficult to arouse, protective reflexes diminished.

3. general anesthesia: unconscious, no protective reflexes.

D. Why aim for conscious sedation? It desensitizes patient fears

E. ASA classification system (also seen in Oral Med review)

                  1.  ASA I: normal/healthy patient with no risks.  “Green flag.”

2.  ASA II:  a patient with mild systemic disease.

-could be a patient with a fear towards dentistry

-a “yellow flag.”

-Ex: well controlled NIDDM, well-controlled epileptic, well-controlled asthma, healthy pregnant woman, the healthy patient over the age of 60.

3.ASA III: a patient with severe systemic disease that limits their activity, but is not incapacitating.

-can do elective txmnt on these patients

-“yellow flag.”

-Ex: stable angina, post MI & post CVA greater than 6mos, well controlled IDDM, CHF, COPD, and BP 160-169 / 95-114

4. ASA IV: a patient with an incapacitating systemic disease that’s a constant threat to life.

-dental care should be postponed until under control.

-“red flag.”

-treat emergencies as conservatively as possible.

-Ex: unstable angina, MI or CVA within 6mos, BP more than 200/115, severe CHF or COPD requiring O2, uncontrolled epilepsy or uncontrolled IDDM

5. ASA V: a moribund patient not expected to survive 24 hours with or w/out operation.

-usually hospitalized.

-terminally ill.

-elective dental txmnt is contraindicated.

-emergency txmnt to relieve pain is permitted.

-Ex: end stage renal disease, end stage hepatic disease, terminal cancer, end stage infectious disease.

6. ASA E: emergency operation of any variety.  The “E” preceded the # (Ex: ASA E-III).

F. Basic CNS monitoring (AVPU)

1. Alert

2. Verbal

3. Pain

4. Unresponsive

G. Properties of Nitrous Oxide

1. Sweet smelling, colorless, and non-irritating

2. Non-flammable/non-explosive

3. Specific gravity of 1.53 vs air (1.0)

4. Non-allergenic

5. Inorganic

H. Pharmacology of Nitrous Oxide

1. Absorption

a. rapid: due to low blood/gas partition coefficient (N2O) is relatively insoluble, so the blood is quickly saturated.

b. large concentration gradient (the alveolar concentration remains high relative to the blood concentration).

c. it does not combine with hemoglobin and is 100x more soluble than )2.

d. it replaces nitrogen in the blood---N2O can enter air spaces more quickly than nitrogen can leave the air spaces.  This can cause distension in the middle ear, bowel, stomach, and pleural spaces.

e. since N20 is relatively insoluble in blood, it reaches equilibrium relatively quickly.

f. **the solubility in the blood is the most important factor in determining the rate of uptake and excretion of volatile anesthetics.

g. the blood/gas solubility coefficient of N20 is 0.47.  Agents with  low blood/gas solubility coefficients are less soluble in blood.  Low coefficient = rapid induction and recovery; high coefficient = slow induction and recovery.

h. gas exchange takes place in the alveolus.

i. the anatomic dead space is the space between the nose and alveoli where no exchange takes place.

2. Distribution


a. factors altering distribution of N2O:



-it’s similar to most other anesthetics

-N20 is the least soluble in fat; this contributes to rapid recovery

b. the blood supply to tissue determines the relative exposure of the tissue to the blood born anesthetic.


-vessel rich groups are the brain, heart, kidney, & liver


-other groups are muscle, fat, and vessel poor groups

-rapid equilibration in vessel rich group: blood equilibrates in 3-5min and the brain equilibrates in 8-10min.

3. Elimination


a. elimination is rapid


b. the major portion of the gas is eliminated in 3-5min.

c. avoid diffusion hypoxia: headache, nausea, and lethargy.  When N2O is turned off, the rapid diffusion of N2O from the blood into the lungs dilutes the available O2.  N2O rushes from the lungs taking with it a mixture of the other gases (O2, CO2, N).  More CO2 is removed than normal, which may reduce the respiratory drive.  The decrease in lung O2 conc may lead to transient hypoxia.

e. **to avoid a drop in O2 conc, 100% O2 is used for 4-5min following termination of N2O.

I. Metabolism

1.  N2O is not metabolized

2.  Most is exhaled in 3-5min when the gas is terminated

3.  About 1% is eliminated slowly over 24hrs through the skin, bowel, and lung.


J. Nitrous oxides effects on three systems:



1. CNS: primary site of action

a. 20-40%: light headedness, tingling of hands and feet, distant sounding hearing, and mild sleepiness.

b. 30-50%: sweating, nausea, amnesia, and increased sleepiness.

c. 40-70%: dreaming, laughing, giddiness, increased sleepiness, tending toward unconsciousness and deep sedation.

2. Cardiovascular system:


a. at 80% N2O, there’s a slight decrease in myocardial contractility

b. at a dose of 20-50%, there’s no significant effect on BP; may see slight cutaneous vasodilation



3. Respiratory system:




a. slight increase




b. reduced gag reflex


K. Dosage of Nitrous Oxide

1. The optimal conc to produce the maximum degree of analgesia is 30-40%

2.  This can be affected by mouth breathers, the level of anxiety, more stimulating procedures, & the patient’s pain threshold.

3. Recommended safe level of N2O:



-BUMED: 50ppm



-NIOSH: 25ppm





-ACGIH: 50ppm


L. Contraindications to Nitrous Oxide



1. cystic fibrosis

2. atelectasis (airless state of the lungs due to pressure of a pleural effusion blocking the smaller bronchial tubules with mucus.

3. acute lung disease

4. coryza (severe nasal discharge)

5. upper respiratory infections (TB, pulmonary disease)

6. lack of patient cooperation

7. head trauma patients

8. psychotic patients

9. 1st & 2nd trimester of pregnancy


M. Complications



1. most common complication: nausea and vomiting



2. expectorating



3. psychotic reaction


N. Equipment



1. Compressed gas cylinders:

a. nitrous oxide: marketed as a compressed liquid which becomes a gas at atmospheric pressure; blue cylinders register 750-800psi.






-E & G size

b. oxygen: compressed (2000psi in a gas state); E tank.  The H tank has 2200psi.

c. Portable tank is E; fixed tank is H (O2) and G (N2O)



2. Color codes:




a. N2O (blue)




b. O2 (green)



3. Flow meters: read in L/min.  Read at the equator of the metal ball

4. Fail safe mechanism: N2O only flows when O2 is in the system.  Anytime O2 drops below 30%, the N2O flow ceases.  If no O2, the machine shuts down.

5. Scavenging system: reduces the N2O exposure in the operatory.  The suction draws at 45L/min and vents to the outside.  The minimum flow for oxygen is 2.5-3.0L/min


O. Monitors



1. Basic requirements: BP, HR, RR



2. O2 saturation:




a. normal: 95-100%




b. mild desaturation: 90-95%




c. severe desaturation: less than 70% ( cyanosis)


P. Administration



1.100% O2 at 5-7L/min



2. check flow rate



3. titrate N2O starting at 20%



4. increase at approx. 5-10% jumps q 60-90sec.



5. initial signs of sedation:




a. dizziness




b. tingling of hands and feet




c. wave of warmth




d. feeling of euphoria

f. feeling of lightness or heaviness of extremities

6. signs of slight over-sedation


a. visual images confused (ceiling moves?)


b. sleepiness


c. sweating increases


d. laughing or crying

d. dreaming

7. signs of over-sedation

a. persistent mouth closing

b. spontaneous mouth breathing

c. nausea

d. patient fails to respond to verbal command

e. incoherent talking

f. uncooperative

g. loss of consciousness

8. at end of procedure, administer 100% O2 for 3-5min

9. evaluate recovery: verbal should be the same as if nothing happened.

10. Record:

a. justification for sedation

b. health hx reviewed

c. consent

d. record of sedation

e. Ex post-op note: N2O used for 30min at 40%.  Good sedation.  100% O2 for 4min to complete recovery at alert state.  POIG written and verbal.  See SF 517 for monitoring and equipment check

Q. Current issues with nitrous oxide


1. chronic exposure:

a. affects vit B12 metabolism

b. can get megaloblastic hematopoiesis and leukopenia

c. greater risk for the pregnant patient, impaired wound healers, and existing vit B12 deficient people.

IX. Local Anesthesia
A. Properties of an ideal local anesthetic

1. It must be reversible

2. It must be non-irritating to the tissues

3. It should have a rapid onset and be of sufficient duration to be advantageous

4. It should be free from producing allergic reactions

5. It should be stable in solution and undergo biotransformation readily within the body

B. Classification

1. All LA drugs are synthetic, except cocaine

2. Two main groups: esters and amides
3. Two main parts of these anesthetics (esters and amides):


a. Aromatic group (the lipophilic portion)

b. Intermediate chain (separates the aromatic group and the amino group

c.   Amino group (tertiary amino terminus): the hydrophilic portion.

**Anesthetics are classified on the basis of the intermediate chain.

    (either the ester or amide is the intermediate chain)

C. Ester anesthetics

-Metabolized in the plasma via pseudocholinesterase.

-Procaine (novocaine) undergoes hydrolysis to para-aminobenzoic acid (PABA), which is excreted unchanged in the urine.

-It’s the PABA that usually causes the allergic reactions.

D. Amide anesthetics

-Metabolized in a more complex fashion in the liver.

-70% of the drug undergoes biotransformation in the liver.

-Patients with compromised liver function are unable to break down amide type anesthetics at a normal rate which leads to slower biotransformation and increased levels of local anesthetic in the blood as well as the increased potential for toxicity.

-The first amide LA was Lidocaine, which is metabolized in the liver and excreted.

E. Potency and duration of action

-Minimal anesthetic concentration (Cm) is defined as the lowest concentration of LA that blocks impulse conduction within a certain time frame.

-Potency is related to physiochemical properties such as intrinsic vasodilator activity, tissue diffusion characteristics, and lipid solubility.

-Lipid solubility is the single most important determinant of LA potency.  The higher the lipid solubility, the more potent (Ex: Bupivicaine or Marcaine).

-The duration of action depends on the protein binding capacity of the LA.  The higher the protein binding capacity, the longer the duration.

F. Commonly used local anesthetics

1. Lidocaine

2. Mepivicaine (Carbocaine, Polocaine): can be used effectively w/out a vasoconstrictor

3. Bupivicaine (Marcaine): long acting

4. Etidocaine (Duranest): long acting

5. Benzocaine (ester type topical); not suitable for injection.

G. Cartridge composition

1. The local anesthetic in the base/salt form)

2. Vasopressor drug to slow absorption and increase the safety and duration of action.

3. The preservative for the vasopressor: sodium bisulfite.  It’s an antioxidizing factor to minimize oxidation of the vasoconstrictor.

4. Sodium chloride: added to make LA isotonic with the body tissues.

5. Sterile water: to dilute and provide volume of solution

H. Mechanism of action of LA (how it works)

1. Depolarization occurs due to a rapid influx of sodium ions into the nerve cell.

2. The LA decreases the permeability of the nerve membrane to sodium ions thus preventing the influx of sodium ions into the nerve.

3.  Therefore, local anesthetics interfere with the sodium conductance and inhibit propagation of impulses along the nerve fibers, at synapses, sensory endings, and myoneural junctions.

4. The LA does not penetrate the myelin sheath.  The C fibers (transmit slow pain) and A-delta fibers (transmit fast pain) are readily susceptible to LA.

I. Effects and influence of pH

-Anesthetics in solution exist in both an uncharged or base form and a charged or ion form.

-The pKa (the dissociation constant): the pH at which 50% of a drug is ionized.

-Local anesthetics have a pKa b/w 7.7 & 9.3, which permits them to exist in both ionized and non-ionized forms at the physiologic pH of 7.4.

-Only the base form of the LA can diffuse across the nerve membrane.

-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 the pH may fall to 5.5 or 5.6.  This lower pH has a pronounced effect on dissociation, lowering extra-neural concentrations of base, and making adequate levels of intra-neural anesthetic difficult to attain.  The best LA to use in this situation is mepivicaine (carbocaine or polocaine).  

-pKas of anesthetics:

1. mepivicaine = 7.7

2. lidocaine = 7.8

3. etidocaine = 7.9

4. prilocaine = 7.9

5. bupivicaine = 8.1

6. procaine = 9.1

      -speed of onset:

1. mepivicaine: fast

2. lidocaine: fast

3. etidocaine: fast

4. prilocaine: fast

5. bupivicaine: intermediate

6. procaine: slow

J. Some local complications of LA

1. pain on injection: prevent by using sharp needles, topical, sterile anesthetic solutions, and slow injections.

2. burning on injection: due to the difference in pH of the solution being deposited with respect to that of the tissues.

-the pH of LA is approx. 5 and the ones with vasoconstrictor are even less.

-hard to prevent burning, but inject slowly (1 cartridge/min)

3. hematoma: usually caused by nicking a blood vessel (an artery or vein) during an injection (#1 = PSA nerve block, #2 inferior alveolar).

-Do not apply heat to area until 6hrs later, b/c heat causes vasodilation which may further increase the hematoma.

-cold may be applied to the region immediately after the recognition of a developing hematoma, as it acts as an analgesic and vasoconstrictor.  

-The hematoma will be present for 7-14 days w/ or w/out txmnt.

K. Some systemic complications of LA

1. Allergy


- if caused by the anesthetic itself, it’s usually caused by esters 


-can be caused by the antioxidant (sodium bisulfite).

-can be caused by the preservative: the major culprit (used to be methylparaben---not used anymore).

-dermatological reactions: the most common allergic drug reactions assoc. with LA.  They include urticaria and angioedema.  Urticaria is assoc. with wheals, which are smooth elevated patches of skin.  Intense itching is frequently present.  Angioedema is localized swelling in response to an allergen.

-respiratory reactions: bronchospasm is the classic allergic response.  It’s characterized by respiratory distress, wheezing, cyanosis, flushing, perspiration, tachycardia, and increased anxiety.

-generalized anaphylaxis: signs are skin reactions, smooth muscle spasm of the GI and genitourinary tracts, and respiratory muscles (bronchospasm).  Also see respiratory distress and cardiovascular collapse.

-Management: refer to medical


-delayed skin rxn: IM antihistamine

-immediate skin rxn: 0.3ml of 1:1,000 epi, IM antihistamine 

-respiratory rxn: terminate txmnt, position pt in semi erect position, administer O2, IM epi, IM antihistamine

-laryngeal edema: same as resp rxn, but summon medical to seen immediately

-anaphylaxis: summon medical, BLS, epi, vitals



2. Vasovagal reactions

-signs: syncope, nausea, sweating, pallor, deep sighs, apprehension, and panic

-vasovagal syncope is emotional excitation of the parasympathetic nerves to the heart and vasodilator nerves to the skeletal muscle resulting in a reduced heart rate, reduced arterial pressure, and reduced blood flow to the brain.

-management: place patient in a reclined position, reassure patient, O2 as needed, and monitor vitals.



3. Overdose reactions




-the most common complication (99%)




-elevated blood levels of local anesthetics may result from one or



 more of the following:

-the total dose administered was too large; the recommended dose is 2mg/lb, and 300mg maximum

-absorption from the site is usually rapid and the use of a vasoconstrictor increases the duration of the LA and reduces the systemic toxicity by delaying the absorption into the cardiovascular system.

-the anesthetic is inadvertently administered intravascularly.  Accomplish this by: aspirating, use a needle no smaller than 25 gauge, and inject slowly.

-management of overdose: termination of the dental procedure, maintaining the airway and providing O2, reclining the patient, and monitoring vitals.

-the optimum concentration of epi is 1:100,000 or 1:200,000.  The use of 1:50,000 may be useful via local infiltration in the control of bleeding when directly applied to the surgical site.  Signs of epi or vasoconstrictor overdose are:



-fear, anxiety



-tenseness, headache



-tremor



-weakness, dizziness



-pallor



-respiratory difficulty



-palpitations



-sharp elevation in B.P./elevated H.R.



-possible cardiac dysrhythmias

L. Conversions

-1% = 10mg/ml

-2% = 20mg/ml

-3% = 30mg/ml

-% concentration = mg/ml x 1.8ml = total mg/cartridge

-Ex: 2% lidocaine = 20mg/ml x 1.8ml = 36mg lido/cartridge

      -1:100,000 epi = 1gm of epi/100,000ml = 1,000mg/100,000ml = 0.01mg/ml


-Ex: 2% lido w/ 1:100,000 epi = 0.01mg/ml x 1.8 = .018mg epi/cartridge

      -The absolute maximum doses:



1. lidocaine (xylocaine): 300mg (2.0mg/lb)




2. mepivicaine (carbocaine): 300mg (2.0mg/lb)




3. prilocaine (citanest): 400mg (2.7mg/lb)




4. bupivicaine (marcaine): 90mg (0.6mg/lb)




5. epinephrine = 0.2mg (normal adult); 0.04mg (cardiac pt)




6. levonordefrin = 0.5mg (normal adult); 0.2mg (cardiac pt)



**approx. 2.2 cartridges for the cardiac patient.




-vasoconstrictor values:





-1:20,000 = 0.05 mg/cartridge





-1:50,000 = 0.036mg/cartridge





-1:100,000 = 0.018 mg/cartridge





-1:200,000 = 0.009 mg/cartridge


1. Lidocaine (xylocaine) 2% w/ 1:100,000 epi



-max dose = 300mg of lidocaine




-36mg/cartridge




-8 cartridges = 288mg lidocaine



-max dose = 0.2 mg epi




-0.018mg/cartridge




-8 cartridges = 0.144mg epi


2. Marcaine (bupivicaine) 0.5% w/ 1:200,000 epi



-max dose = 90mg of bupivicaine




-9mg/cartridge




-10 cartridges = 90mg bupivicaine



-max dose = 0.2mg epi




-0.009mg/cartridge




-10 cartridges = 0.09mg epi


3. Mepivicaine (carbocaine) 2% w/ 1:20,000 neocobefrin (levonordefrin)



-max dose = 300mg mepivicaine




-36mg/cartidge




-5 cartridges = 180mg mepivicaine



-max dose = 0.5mg levonordefrin




-0.09mg/cartridge




-5 cartridges = 0.45mg levonordefrin

X. Allergic reactions/hypersensitivity

A. Type I: immediate, anaphylactic, antigen induced.  See bronchial asthma, urticaria, angioedema, & hay fever.

-principle antibody: IgE.

B. Type II: cytotoxic, transfusion reactions, autoimmune hemolysis.

-principle antibodies: IgG & IgM

C. Type III: immune complex (serum sickness).  Ex: acute viral hepatitis.

-principle antibody: IgG (6-8hrs)

D. Type IV: delayed, cell-mediated or tuberculin-type response.  Ex: allergic   

contact dermatitis, infectious granulomas, tissue graft rejection, chronic 

hepatitis.  See in 48 hrs.
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