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OBJECTIVE:  Each student should be able to evaluate surgical endodontics as a 

                          viable and acceptable treatment when nonsurgical endodontic 

                           therapy is contraindicated or not feasible.                 

MAIN POINTS:  At the conclusion of the lecture, each student should be able to: 


MP #1:   Understand the indications and contraindications for surgical endodontics


MP # 2:  Synthesize treatment plans for teeth requiring endodontic surgery based 


                           on careful evaluation of clinical and radiographic factors.


MP # 3:  Discuss the advantages and disadvantages of flap designs used in 

             

              endodontic surgery.


MP # 4:  Design a flap for an endodontic surgery case based on the principles of flap 

                            

design and management. 


MP # 5:  Understand the steps involved in a root-end resection (apicoectomy) with a




 root-end filling (retrofilling) procedure.

I.  INTRODUCTION 


- Endodontic Surgery should be the choice only when non-surgical treatment has failed or 
the problem cannot be treated non-surgically

II.   ENDODONTIC SURGICAL TECHNIQUES 

      A.  SURGICAL FISTULATION

          1.  Incision and drainage

          2.  Cortical trephination

      B.  PERIRADICULAR SURGERY

          1.  Periradicular curettage

          2.  Root-end resection (apicoectomy)

          3.  Root-end preparation (retroprep)and root end filling (retrofilling)

      C.  CORRECTIVE SURGERY

          1.  Perforation repair

              a.  Resorptive and carious

b. Mechanical

          2.  Periodontal management

              a.  Root amputation

              b.  Hemisection

              c.  Regenerative techniques


d.  Exploration to confirm suspected vertical root fracture

          3.  Intentional replantation (Extraction-Replantation)

          4.  Surgical repositioning of luxated teeth

          5.  Surgical uncovering and orthodontic extrusion of endodontically treated teeth

          6.  Decompression of large periradicular lesions

III.  INDICATIONS FOR SURGICAL ENDODONTICS       

A. ESTABLISHMENT OF DRAINAGE

1.  Incision and drainage


a.  Aspirate for gram stain / culture and sensitivity testing

b.  Incise and spread incision with hemostat - explore for pockets of purulence

c.  Penrose drain sutured in place

          2.  Cortical trephination

a.  Measure radiograph and transfer measurement to mouth to obtain proper orientation

b.  Make small incision, retract and penetrate cortical plate with bur


c.  Extend to apex with bur, endo explorer, large endodontic spreader as situation warrants 

      Use of endodontic file to extend to apex is recommended in some texts, but is risky.  

      If you elect to do this, tie floss on the file and secure the file in a hemostat


      B.  ANATOMIC COMPLICATIONS OF THE ROOT CANAL SYSTEM

          1.  Calcifications

          2.  Non-negotiable root curvatures

          3.  Incomplete apical development (blunderbuss apex)

          4.  External root resorption

          5.  Fenestration or dehiscence

      C.  IATROGENIC PROBLEMS/PROCEDURAL ERRORS 

          1.  Impassable ledges

          2.  Insoluble materials in the root canal systems

          3.  Perforations

          4.  Gross overextension of obturation materials

      D.  OTHER CONDITIONS OR COMPLICATIONS

          1.  Failure to heal

          2.  Trauma

          3.  Need for biopsy

          4.  Endo-perio defects

          5.  Persistent pain

          6.  Expedience of treatment

          7.  Confirm or rule out vertical root fracture

IV.   CONTRAINDICATIONS FOR SURGICAL ENDODONTICS       

      A.  PATIENT'S MEDICAL STATUS

          1.  Uncontrolled hypertension

          2.  Recent myocardial infarction

          3.  Uncontrolled diabetes

          4.  Dialysis patients

          5.  Uncontrolled bleeding disorders

          6.  Immuno-compromised patients

      B.  PATIENT'S MENTAL/PSYCHOLOGICAL HEALTH

           1.  Patient does not desire surgery

           2.  Patient unable to handle stress of long complicated procedure

           3.  Patient extremely apprehensive

      C.  NONRESTORABLE TOOTH

      D.  POOR PERIODONTAL PROGNOSIS

      E.  INADEQUATE ACCESS TO SURGICAL AREA

          1.  Thick buccal cortical plate/external oblique ridge

          2.  Limited opening

          3.  Shallow palatal vault

          4.  Shallow vestibule

V.    PRESURGICAL CONSIDERATIONS       

A. SUCCESS OF NONSURGICAL TREATMENT AND RETREATMENT 

1. Generally, non-surgical re-treatment has a slightly better success rate than surgical

      treatment.  However, the studies on this are older and do not employ the more modern

      disassembly techniques now available for re-treatment or the advanced microsurgical

      techniques available for endodontic surgery.  Consequently, the relative success rate for

      endodontic re-treatment vs. surgical endodontic treatment using modern techniques is

      essentially unknown. 

2. If the quality of the non-surgical endodontic therapy can be improved by re-treatment, this should be accomplished prior to endodontic surgery as this will enhance the overall prognosis.  Do not “seal in” necrotic debris and/or contaminated canal contents with a root-end filling.

      B.  SYSTEMIC CONSIDERATIONS

          1.  Review of medical history

          2.  Consultations

      C.  PSYCHOLOGICAL EVALUATION

          1.  Patient motivation

          2.  Patient apprehension

      D.  ESTHETICS

          1.  Scarring

          2.  Exposure of crown margins

      E.  PROSTHETIC CONSIDERATIONS

          1.  Presence of crowns and bridges

          2.  Restorability

          3.  Type of post material

      F.  ANATOMIC

          1.  Evaluation of radiographs -

              Periapical films at different angles and panoramic films to evaluate root length, 

              location of adjacent roots, and location of major anatomical structures  


Occlusal films may also be useful, especially for palatal lesions and root fractures

 Phillips JL, Weller RN, Kulild JC. The mental foramen: part 1. size, orientation and positional relationship to the mandibular second premolar. J Endodon 1990;16:221-3.

Bottom Line:  Mental foramen is directly below the buccal cusp tip of the 2nd premolar 63% of the time and within 2mm mesial or distal for the other 37%.   The mental foramen is generally located at a point that is 60% of the total distance from the buccal cusp tip of the 2nd premolar to the inferior border of the mandible.

Lin L, Chance K, Skovlin F, Skribner J, Langeland K. Oroantral communication in periapical surgery of maxillary posterior teeth. J Endodon 1985;11:40-4. 

Bottom Line:  Possible involvement of the sinus must be evaluated and the patient informed about potential for sinus exposure and displacement of foreign bodies into the sinus.  Maxillary 2nd premolar has the highest incidence of sinus involvement, followed by the maxillary molars.

           2.  Clinical evaluation

              a.  Limitations of opening

              b.  Pre-existing scar tissue

              c.  Extent of tori/exostoses

              d.  Vestibular depth

              e.  Quality of existing restoration(s)

              f.  Depth of palatal vault - (is a stent necessary?)

              g.  Muscle attachments

              h.  Periodontal evaluation

                  - width of attached gingiva

                  - fenestration/dehiscence

                  - pocket depths

                  - status of gingival health

              i.  Height and width of alveolus   

VI.   PRESURGICAL PREPARATION 

      A.  REVIEW MEDICAL HISTORY

      B.  VERBAL AND WRITTEN INFORMED CONSENT

      C.  VITAL SIGNS - (BP, PULSE, RESPIRATIONS)  

      D.  PRE-OPERATIVE THERAPEUTICS

          1.  Chlorhexidine mouth rinses

          2.  Pre-operative NSAID  - Ibuprofen 800mg one hour pre-op   

          3.  Antibiotics, if needed  

          4.  Sedation, if needed 

          5.  Steroids, if needed

      E.  ANESTHESIA

          1.  Regional blocks

          2.  Long acting anesthetic

          3.  Local infiltration using vasoconstrictors for increased hemostasis

      F.  STERILE FIELD AND ASEPTIC TECHNIQUE

          1.  Surgical draping of patient

          2.  Surgical scrubs for surgeon and assistant 

          3.  Betadine swab extraorally and intraorally

VII.  SOFT TISSUE MANAGEMENT (Principles of flap design)

      A.  CONSIDERATIONS IN FLAP DESIGN

          1.  Number of teeth involved

          2.  Length and shape of roots involved

          3.  Presence or absence of periradicular pathosis

          4.  Extent of periradicular lesion

          5.  Sulcular depth

          6.  Location and size of frenum and muscle attachments

          7.  Approximating anatomic structures

          8.  Thickness of bone at surgical site

          9.  Height and depth of the vestibule

          10. Access needed

          11. Types of restorations in surgical area

          12. Width of attached gingiva

      B.  PRINCIPLES OF FLAP DESIGN AND MANAGEMENT

          1.  Incision is made with a firm, continuous stroke

          2.  Incision should not cross underlying bony defect that existed prior to surgery, or is 

               produced by surgery

          3.  Vertical incisions are made in the concavities between bony eminences   

          4.  Termination of the vertical incision at the gingival crest must be at the line angle 

                of the tooth

          5.  Do not extend the vertical incision beyond the depth of the muco-buccal fold

          6.  Base of the flap must be as wide as the width of the free edge (Supraperiosteal 

               blood vessels run vertically, try not to transect them)

          7.  Periosteum must be reflected as an integral part of the flap   

          8.  Retractor must rest on bone and not impinge on soft tissue

          9.  Any tissue removed must be submitted for biopsy

          10. Suture from unattached to attached tissue

Harrison JW, Jurosky KA.  Wound healing in the tissues of the periodontium following periradicular surgery. I. The incisional wound.  J Endodon 1991;17:425-435.

Harrison JW, Jurosky KA.  Wound healing in the tissues of the periodontium following periradicular surgery. II. The dissectional wound.  J Endodon 1991;17:544-552.

Harrison JW, Jurosky KA.  Wound healing in the tissues of the periodontium following periradicular surgery. III. The osseous excisional wound.  J Endodon 1992;18:76-81.

The above series of studies by Harrison and Jurosky have suggested a new way of reflecting  endodontic surgical flaps.  During flap reflection, a thin layer of connective tissue and epithelium remains attached to the root surface above the alveolar crest.  Preservation of these tissues is generally feasible in endodontic surgery because they are “healthy”.  Conversely, during periodontal surgery, the root surfaces are commonly scaled and root-planed to remove diseased cementum.

Preservation of the healthy “root attached tissues” leads to very rapid re-attachment in endodontic surgery and virtually eliminates epithelial downgrowth from the incision.  Consequently, the following flap reflection and flap management procedures are recommended for endodontic surgery when there is no need for concurrent periodontal treatment (ie, root planing):

1)  Consider the use of microsurgical blades for itra-sulcular incisions.  These small blades allow careful severing of the epithelial attachment with minimal trauma to the root surface and the “root attached tissues”.

2)  Reflection of flaps, particularly those with intra-sulcular incisions, should start at the releasing incision and undermine the tissues laterally.  Then the papillae and coronal aspects of the flap are released by moving the periosteal elevator coronally and lifting the tissues from UNDERNEATH. 

This will preserve the “root attached tissues”

3)  The traditional technique of initiating reflection by pushing down into the sulcus or against the coronal flap margin with the periosteal elevator SHOULD BE AVOIDED!  This technique damages the “root attached tissues” and can predispose the case to epithelial downgrowth.  It also damages the edges of the flap and delays healing.   

4) Protect the “root attached tissues” during the surgery and keep them moist with frequent application of saline.  Re-position the flap carefully.  Consider suturing techniques like the vertical mattress to avoid piercing the papillae if possible.  Use non-wicking sutures (4-0 plain gut is cheap and easy to use – remember it comes packaged in alcohol and must be fully rehydrated prior to use).  Before suturing, clean the under-side of the flap to remove accumulated fibrin.  After suturing, apply firm pressure with damp gauze for 3-5 minutes to help stabilize the flap and minimize the fibrin clot layer.  Minimizing the fibrin layer will speed flap re-attachment and healing.

      C.  TYPES OF FLAPS

          1.  Semilunar  -  Seldom used due to scarring, poor access, and other problems (see below).  


Advantages 


           - No primary advantages

                         - Fast, easy to reflect    

                         - Marginal and interdental gingiva are not involved

                         - Unaltered soft tissue attachment level

                         - Crestal bone is not exposed

                         - May be used for an extremely long root in certain situations (long maxillary canine)

              Disadvantages 

                         - Excessive scarring

                         - Disruption of blood supply to unflapped tissues  

                         - Flap shrinkage

                         - Difficult flap re-approximation and wound closure 


           - Delayed, secondary intention healing with more postsurgical sequelae

                         - Limited apical orientation (cannot visualize root eminences and other landmarks)

                         - Limited use in mandibular surgery

                         - May cross bony cavity

                         - Cannot extend flap

                         - Least amount of access and convenience    

         2.  Triangular (intrasulcular) - One vertical releasing incision

              Advantages 

                         - Excellent wound healing potential 

                         - Minimal disruption of vascular supply to flapped tissues

                         - Excellent visibility

                         - Can view the entire root and overlying cortical and crestal bone; good for             

                 viewing and treating periodontal defects and root fractures   

                         - Easy to extend, if needed 

                         - Good flap re-approximation

                         - Easy to suture

              Disadvantages 

                          - More difficult to incise and reflect                          

                          - Surgical access slightly limited due to the single releasing incision  

                          - Possibility of slight gingival recession

          3.  Rectangular or Trapezoidal (intrasulcular) - Two vertical releasing incisions, horizontal 






       intrasulcular incision

              Advantages 

                         - Enhanced surgical access

                         - Excellent wound healing potential

                         - Minimal disruption of vascular supply to flapped tissues

                         - Excellent visibility

                         - Can view the entire root and overlying cortical and crestal bone; good for                        

     periodontal defects and fractures

              Disadvantages 

                           - More difficult to incise and reflect             

                           - Possibility of gingival recession  

                           - Flap re-approximation, wound closure, suturing, and post-surgical              

                             stabilization is more difficult than with the triangular flap 

                           - Trapezoidal flap deprives unreflected tissues of some blood supply, 

                              rectangular design does not deprive unreflected tissues of blood supply           

          4.  Submarginal (Ochsenbein-Luebke) -  Formed by scalloped horizontal incision in attached 





        gingiva and two vertical releasing incisions.  Scalloped 




        incision corresponds to the contour of the marginal




        gingiva.  There must be an adequate band of attached 

                                    gingiva present (3-5mm).  This requires a very careful




       analysis of attachment level along the entire length of




       the horizontal incision.

              Advantages 

                         - Does not involve marginal or interdental gingiva

                         - Does not expose crestal bone 

                         - Minimizes gingival recession where crowns are in place and esthetics is       

                           a concern

                         - Minimizes crestal bone loss    

                         - Easy to reapproximate flap


Disadvantages 

                         - Unable to extend flap, if needed 

                         - Disruption of blood supply to marginal gingival tissues, must rely on 

                               collateral circulation (which may not exist  - resulting in sloughing of marginal



  gingiva)

                         - Limited use in mandibular surgery

                         - Possible delayed healing

                         - Possible scarring

                         - Possible flap shrinkage 

                         - Full root and crestal bone are not exposed, so periodontal defects and root 

                           fractures are difficult to visualize and treat

Kramper BJ, Kaminski EJ, Osetek EM, Heuer MA. A comparative study of the wound healing of three types of flap design used in periapical surgery. J Endodon 1984;10:17-25.

Bottom Line:  Submarginal incisions healed faster but had more scarring than intrasulcular incisions.  Intrasulcular incisions caused slight marginal bone loss.  Authors recommend submarginal incision.  

Nota Bene:  This article is often quoted, but it is a bit dated.  Newer flap elevation techniques and possible lack of collateral circulation in attached gingival tissues make intrasulcular incision preferable unless clear indication for submarginal incision exists. 

5. Gingival (envelope)  - Intrasulcular horizontal incision without vertical releasing

  incisions.  Generally not used for surgery in the apical area except

  occasionally for palatal roots of maxillary molars.  Used for root

  resections, root amputations, hemisections, and repair of cervical

  perforations or resorptive defects.                 

          6.  Palatal
              Only two flap designs for palatal surgery are recommended, triangular or 

              envelope.  Both provide for excellent healing.  

The triangular design provides greater access and visibility.  To minimize hemorrhage, the releasing incision for the 
triangular palatal flap is placed where the smallest terminal branches of the anterior and posterior palatine arteries interdigitate.  This incision is generally placed from the mesial of the first premolar to a point near the palatal midline, but it can vary, especially if the patient has a history of orthodontic treatment.  


The triangular flap can be converted to a rectangular flap to gain additional access for 
maxillary anterior palatal surgery by placing releasing incisions between the canine and first 
premolar on both right and left sides.  


Releasing incisions in the posterior area are not recommended due to possibility of 
transecting the greater palatine artery!   A small (2-4 mm) “relaxing” incision can be placed 
at the distal line angle of the maxillary second molar if necessary.


Use of a post-surgical stent is recommended. 

VIII.  HARD TISSUE MANAGEMENT  

      A.  OSTEOTOMY

          1.  Location of apex - measure radiographs and transfer measurement to mouth for orientation

          2.  Use handpiece that does not exhaust air into surgical site (Impact Air)

          3.  Constant irrigation

      B.  CURETTAGE AND BIOPSY

      C.  ROOT-END RESECTION

          1.  Indications

              a.  Remove diseased root tip

              b.  Iatrogenic complications prevent apical seal

              c.  Root end resorption or fracture

              d.  Increase in number of accessory canals in apical 3 mm

              e.  Facilitates placement of root-end filling to produce an apical seal

          2.  Procedure             

              a.  The traditional 45 degree bevel has been replaced by a less steep angulation of 

                      bevel (0-20 degrees) 

              b.  Resect entire root-end - remove 3mm if possible, but remember to leave 3mm for root end 
       preparation and root end filling  (may need to resect less if a post is close to the apex)

              c.  Do not jeopardize crown-root ratio

Gilheany PA, Figdor D, Tyas MJ.  Apical dentin permeability and microleakage associated with root end resection and retrograde filling.  J Endodon 1994;20(1):22-6.

               Increasing the depth of root-end filling significantly decreased apical leakage

               and there was significant increase in leakage as the amount of bevel increased.

               The minimum for a root-end cavity preparation (measured from the buccal aspect of 

               the cavity) are 1.0 mm, 2.1 mm, and 2.5 mm for 0-, 30-, and 45-degree angles of 

               resection, respectively.

D.  ROOT-END PREPARATION

          1.  Armamentarium

a.  Microhead handpiece - difficult to achieve preparation in long axis of root - makes large 
  
        prep (often too large for isthmus preparation)

              b.  Ultrasonic tips - small - easier to achieve preparation in long axis of root - may create 
  
       more microfractures of root than microhead handpiece

Waplington M, Lumley PJ, Walmsley AD.  Incidence of root face alteration after ultrasonic retrograde cavity preparation.  Oral Surg 1997;83:387-92.

Bottom Line:  Ultrasonic root end preparations made using light pressure with instruments set at low to medium power cause fewer cavosurface chips than higher settings.  The Neosonic instrument does not appear to cause root cracks.

Nota Bene:  This study used a machine of relatively low power (Neosonic).  Some studies do show cracking with units that have more power and/or used for longer preparation periods, but other studies do not agree.  The final answer is not known, but it is probably better to use lower power, light touch and minimal contact time.  Another option is to remove the gutta percha with a heated instrument and then just refine the preparation with the ultrasonic instrument.

          2.  Types of preparation

              a.  Class I preparation - 3 mm deep into canal, centered in the long axis of root, 

                                                       and preparing the isthmus commonly found between canals

Hsu YY, Kim S.  The resected root surface - the issue of canal isthmuses.  Den Clin N Amer 1997;41: 529-40.

Bottom Line:  When a resected root exhibits more than one canal, assume an isthmus exists between them and design the root end preparation accordingly.  C-shaped canal systems can have unusual configurations calling for complex root end preparations.

              b.  Slot preparation - prepared on the side of the root in the long axis including the entire 



       depth of the canal - useful when carbide or diamond 



       

       burs must be used to resect posts or other hard materials that cannot




       be cut with ultrasonic tips or conventional microhandpiece burs

E.  HEMOSTASIS


The best hemostatic agent is adequate infiltration of anesthetic solutions containing 
epinephrine (1:50,000 preferred) 

          
Additional hemostatic agents and methods include:

          
Gelfoam, Surgicel, Avitene, Hemofibrin, Colla-Plug, Colla-Cote, Adaptic, 

          
iodoform gauze, adhesive badge pads (Telfa), cyanoacrylate, bone burnishing, 

          
cautery, and ferric sulfate (Cut-Trol - 37% or Astringedent - 15.5% - keep it off soft tissue!)
Nota Bene:  Ferric sulfate will kill cells.  15.5% works fine in endodontic surgery… there is really no need to use the more caustic 37.5%  

Jeansonne BG, Boggs WS, Lemon RR. Ferric sulfate hemostasis:  effect on osseous wound healing. II. With curettage and irrigation. J Endodon 1993;19:174-6.

Bottom Line:  Ferric sulfate MUST be removed by curretage and irrigation before flap replacement or healing will be slower.

Aurelio J, Chenail B, Gerstein H. Foreign-body reaction to bone wax. Report of a case. Oral Surg Oral Med Oral Pathol 1984 Jul;58(1):98-100 

          
Bottom line:  The use of bone wax as a hemostatic agent is discouraged due to its likelihood of causing a foreign body reaction and interfering with repair of the surgical site.  

F.  ROOT-END FILLING MATERIALS

          1.  The ideal root end filling material should:

              - seal canal in three dimensions

              - be well tolerated with no inflammatory reaction

              - be nontoxic

              - not promote, and preferably inhibit, the growth of pathogenic microorganisms

              - stimulate the regeneration of normal periradicular tissues    

              - not be affected by moisture

              - not be absorbable within the confines of the tooth, but excess should be   

                resorbable

              - be dimensionally stable

              - not corrode or be electrochemically active

              - not stain the tooth or tissues 

              - be easily distinguishable on radiographs

              - adhere or bond to the tooth without undercuts

          2.  Materials

              a.  Gutta-percha

              b.  Amalgam

              c.  IRM

              d.  Super EBA

              e.  ZOE

              f.  Cavit

              g.  Glass ionomer cement

              h.  Resin bonding agents

              i.  Mineral trioxide aggregate (MTA)

              j.  Diaket

                  IRM 
powder - Zinc oxide 80%, 


                             Polymethylmethacrylate 20%

                    
liquid -   Eugenol 99%




 Acetic Acid 1%

                  EBA powder - Zinc oxide 60%

                               
alumina 30%

                               
natural resin 6%

                    
liquid -  eugenol 37.5%

                               
ortho-ethoxybenzoic acid 62.5%

Frank A, Glick D, Patterson S, Weine F. Long-term evaluation of surgically placed amalgam fillings. J Endodon 1992;18:391-8.

Bottom Line: In a retrospective study found a success rate for amalgam over 15 years to be only 57.7%.

Dorn S, Gartner A. Retrograde filling materials: a retrospective success-failure study of amalgam, EBA and IRM. J Endodon 1990;16:391-4. 

Bottom Line:  In a retrospective study found a success rate for amalgam root end fillings to be 75%, compared to 91% success with IRM and 95% success with EBA.  There was no significant difference between IRM and EBA. 

Bondra DL, Hartwell GR, MacPherson MG, Portell FR.  Leakage in vitro with IRM, high copper amalgam, and EBA cement as retrofilling materials.  J Endod 1989 Apr;15(4):157-60 

Bottom Line:  Found IRM and EBA to have less dye leakage than amalgam with Copalite in retro-preparations.  No statistical difference between IRM and EBA. 

MTA = tricalcium silicate, tricalcium aluminate, dicalcium silicate, tetracalcium aluminoferrite, bismuth oxide and gypsum.

Composition:  
75% Portland Cement



20% Bismuth Oxide



5%   Gypsum

Torabinejad M, Hong CU, Lee SJ, Monsef M, Pitt Ford TR.  Investigation of mineral trioxide aggregate for root-end filling in dogs.  J Endodon 1995; 21(12): 603-08.

Bottom Line:  Less periradicular inflammation with MTA compared to amalgam.  Also found that cementum will actually form on MTA surface.  

3.  Placement of root-end filling material 



- microcarrier or Prima Endo-Gun for Amalgam and MTA

          

- Tip of wax spatula or plastic instrument for IRM / EBA



-  Messing gun, , Centrix syringe with tube tip or similar



        instruments may also be useful

          4.  Finish  EBA with 30 fluted finishing bur - it will pull away from the prep if carved 

          5.  Radiographs - 
one or more before flap closure to ensure all excess filling material removed 


and all aspects of surgery (multiple roots, resections, fillings, etc) visible

          6.  Citric acid application

                  Apply 50% citric acid (pH 1) to the root end for 2 minutes to demineralize the dentin 

                  And expose collagen for attachment and new cementum deposition.

Craig K, Harrison J. Wound healing following demineralization of resected root ends in periradicular surgery. J Endodon 1993;19(7):339-47.  

Bottom Line:  Resected root ends demineralized by application of 50% citric acid at a pH of 1.0 for 2 minutes showed more cementum deposition and better healing than undemineralized root surfaces

Nota Bene:  Study done in dogs – may or may not happen in humans, but currently thought to be a good thing to do.

      G.  OSSEOUS REGENERATION

          If excessive bone is lost (large periradicular lesion, dehiscence, loss of cortical plate, 

          furcation involvement), consider the use of osseous regenerative techniques for 

          optimal healing potential.

      H.  FLAP CLOSURE/ SUTURING

          1.  Reposition the flap and compress tissues against bone with moist 4x4 gauze for 5 

               minutes

          2.  Suture from unattached to attached tissue

          3.  Place suture knots on fixed tissue

4.  Interrupted sutures are commonly used.  

5.  Most techniques bisect papilla when suturing interproximal area.  Consider vertical 

mattress to minimize trauma to papilla.  Horizontal sutures for releasing incision can 
minimize trauma to small papilla at end of flap

          5.  Avoid excessive tension

          6.  Different types of sutures are available (non-wicking monofilament best)

          7.  Hydration of some suture material is important (gut, silk)

          8.  Apply firm pressure again for 3-5 minutes after suturing

IX.  POST SURGICAL CARE    

      A.  POST-OP VITAL SIGNS

      B.  POST-OP RADIOGRAPHS  (consider taking films before closure to minimize disruption of 




      flap post-surgically)

      C.  WRITTEN AND ORAL POST-OP INSTRUCTIONS -

          Inform patient of possible complications and expected

          outcomes (bleeding, swelling, discoloration, pain, infection, paresthesia, home care, 

          diet, smoking, alcohol, physical exercise, prescriptions, etc.)

D. ICE PACK - (15-20 MINUTES ON, 15-20 MINUTES OFF)  - for 3-4 hours (some references









     recommend 6-8 hours)

      E.  STERILE GAUZE

      F.  PRESCRIPTIONS 

          1.  Analgesics (NSAID's)

          2.  Narcotics (rarely necessary if NSAID given pre-op and tissue managed carefully)

          3.  Peridex mouth rinses

          4.  Antibiotics, if needed

          5.  Steroids - ? - rarely needed

      G.  FOLLOW-UP TELEPHONE CALL

      H.  POST-OPERATIVE TREATMENT THE NEXT DAY

      I.  SUTURE REMOVAL - as early as 2 days - no later than 3-5 days.  (based on the series of wound healing studies by Harrison and Jurosky as discussed in section VII (B) above. 

      J.  RECALL (1, 3, 6, 12 months, yearly)

X.  RECENT ADVANCES IN ENDODONTIC SURGERY            

      A.  SURGICAL MICROSCOPE

      B.  IMPROVED INSTRUMENTS FOR MICROSURGICAL PREPARATION

          1.  Ultrasonic tips for preparation

          2.  Surgical Impact Air 45 Highspeed Handpiece

          3.  Micro-mirrors, blades, condensers, and other instruments

          4.  Stropko irrigator   

      C.  IMPROVED ROOT-END FILLING MATERIALS

      D.  USE OF REGENERATIVE TECHNIQUES IN ENDODONTIC SURGERY

XI.  INTENTIONAL REPLANTATION  (now called “Extraction and Replantation”)

A.  CONSIDERATIONS

   Indications:

      
- Nonsurgical endodontic therapy and conventional surgical endodontics are not possible 

      and tooth would otherwise be lost

          
- Patient unable to tolerate or not a good candidate for lengthy conventional endodontic 
 
      surgery

      Contraindications: 


- Non-restorable tooth

              - Severe periodontal disease

              - Widely divergent or dilacerated roots that might fracture (a relative contraindication - it 
  
      may still be possible to replant a tooth when a curved root has fractured during 
  `   
  
      extraction)  

      B.  TECHNIQUE

              - Attempt nonsurgical endodontics as well as can be performed   

              - Restore access with amalgam or resin to prevent fracture (consider bonded restoration)

              - Relieve occlusion

              - Oral prophylaxis

              - Antibiotics, to prevent inflammatory resorption

              - Atraumatic extraction (2 Operators, one for endodontic procedures and one for 

                    extraction and socket)  Avoid injury to cementum 


- Keep tooth moist (Hanks Balanced Salt Solution best; Saline 2nd choice)


- Minimize extraoral time              


- Do not curette walls of socket

               - Root-end resection and root end filling or other procedures

          
 - Replant, manually compress cortical plates over replant  

           
 - Splint, if necessary

XII.  DECOMPRESSION OF LARGE PERIRADICULAR LESIONS     

      A.  INDICATIONS

          
- Large lesion where surgery might devitalize the pulp of an adjacent tooth and 

                    healing may be slow if only nonsurgical endodontics was done 

B.  TECHNIQUE


- fabricate tube with collar using heated spatula and section of IV tubing (Nasogastric tubing 
     is even better.  It is radiopaque and easier to visualize on radiographs or find if displaced)


- aspirate lesion


- small vertical incision into osseous fenestration


- trim tube to fit into depth of lesion without protruding


- insert tube and instruct patient in saline irrigation - 10 ml three times a day


- monitor patient weekly and remove tube when no more debris is removed by flushing 
  
    procedures

- mucosal opening should heal within 1 week

- follow resolution of lesion with radiographs every few weeks initially

- when radiographic evidence of lesion resolution is evident, follow every 3 months 

- if lesion does not show evidence of healing, surgical treatment and biopsy are indicated

XIII. PERFORATION REPAIR


-  consider non-surgical repair if defect accessible from within tooth and significant bone 
  
      would have to be removed for surgical access.  Do not sacrifice bone support of adjacent 
    
      teeth.  Extraction may be better 


- access and visualization of the defect are essential for successful surgical repair.  Consider 
  
      extraction and replantation procedure if surgical access will be difficult


- envelope or triangular flaps are best


- excellent flap management, repositioning and suturing will minimize development of 
   
      periodontal defect   

XIV.  PERIODONTAL MANAGEMENT

      A.  ROOT AMPUTATION - must have smooth contour with no ledge or “lip” of root


Two types:


- vertical root amputation


-  horizontal root amputation

      B.  HEMISECTION 


- remaining root prone to fracture due to occlusal forces of restoration not in line with long 

      axis of the root


-  consider minor tooth movement to align root so occlusal forces are along long axis


-  DO NOT restore as a cantilever      

      C.  REGENERATION TECHNIQUES


Grafting materials


- Demineralized Freeze-dried Bone


- Hydroxyapatite


- Calcium Sulfate (surgical plaster of paris)


- Ceramics 


Membranes


-  Resorbable


-  Non-resorbable

Rankow HJ, Krasner PD.  Endodontic applications of guided tissue regeneration in endodontic 

surgery.  J Endodon 1996;22(1):34-43.

Bottom Line:  The following are possible indications for use of GTR in endodontic surgery:


GTR Applications in Endodontics


-  Apical pathosis


-  Apical pathosis that communicates to alveolar crest


-  Dehiscence


-  Proximal bone loss


-  Developmental grooves


-  Root or furcation bone loss caused by perforations


-  Cervical root resorption


-  Oblique root fracture


-  Ridge augmentation in conjunction with root resection or extraction

XV.   SUMMARY
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