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What is the etiology of Endo failure?
When can we use microsurgery techniques to cure these failures?



When can we use microsurgery techniques to cure these failures?



KEY CONCEPTS
Quality of previous endodontic treatment is helpful to determine 
whether non-surgical or surgical retreatment is indicated.

CBCT imaging is an important tool for locating the problem and 
surgical planning.

Careful assessment of the periodontal status is CRITICAL 
when treatment planning.   (Perio-Endo, Fractures, 
perforations)

Advanced microsurgery techniques are essential in achieving 
greater success rates.  (Operating microscope, micro mirrors, 
ultrasonics, bioceramics)

Microsurgery can often be useful for cases needing to avoid 
disruption of the restoration (cast post/core)



INDICATIONS  &  CONTRAINDICATIONS

STRUCTURAL FAILURES:

Vertical root fractures will cause a chronic periodontal problem and 
allow contamination of the root canal system - CONTRAINDICATION



INDICATIONS  &  CONTRAINDICATIONS

STATE OF PREVIOUS ENDODONTIC TREATMENT

Canal obstructions - large posts, separated instruments, risk of 
damaging root - Microsurgery 

Pre-Op Post-Op Apico 1 year 2mo



INDICATIONS  &  CONTRAINDICATIONS

STATE OF PREVIOUS ENDODONTIC TREATMENT

Canal Transport - unable to regain access to original canal path - Microsurgery 



INDICATIONS  &  CONTRAINDICATIONS

STATE OF PREVIOUS ENDODONTIC TREATMENT

Poor quality of cleaning and shaping technique - Non-Surgical 
Retreatment

Pre-Op Post-Op



INDICATIONS  &  CONTRAINDICATIONS

FAILURE OF PURELY ENDODONTIC ORIGIN

Entire missed canals responsible for failure -  Non-Surgical Retreatment

Wang - Toronto Study (2006) - Retreatment before apical surgery has better outcomes.



INDICATIONS  &  CONTRAINDICATIONS

RESTORATIVE FAILURE

Coronal leakage causing re-infection of root canal -  Non-Surgical Retreatment

Ray and Trope - known for their studies in coronal leakage, showing that the quality 
of the restoration was more important than the quality of the RCT.



INDICATIONS  &  CONTRAINDICATIONS

FAILURE OF PURELY ENDODONTIC ORIGIN

Persistent infection due to complexity of apical anatomy - Microsurgery

Kim – 3mm resection = 98% of apical ramifications and 93% of lateral canals removed 



INDICATIONS  &  CONTRAINDICATIONS

PERSISTENT PERIAPICAL INFECTION

Actinomyces bacteria are a challenge in achieving successful 
endodontic therapy and periodical surgery is indicated - Microsurgery



INDICATIONS  &  CONTRAINDICATIONS

COMBINED PERIODONTAL DISEASE

Combined Perio-Endo lesions - Contraindicated

Perio defect causes communication to apical lesion.



PATIENT - C.R.

Age: 86

Gender:  Female

Race: White

UCLA AEGD patient 
and previous outside 
general dentist

Self-pay

Medical Hx (+Meds):
Mitral Valve Prolapse (no prophylaxis)

Reynaud’s disease (no contraindications)

Hyperlipidemia (Vytorin)

HSV on arm (Valtrex)

Osteoporosis
Oral Bisphosphonate use (10+ years)

Currently 1.5years using Prolia

(Denosumab) Subcutaneous injection (6mo)

RISK OF OSTEONECROSIS OF JAW (ONJ) 

Allergies: Sulfa drugs, Codeine, Dilaudid

BACKGROUND



 Dental History
Chief Complaint:  

“ I have a failing root canal.”

Hx of present illness:
June 2014 - Patient first presented to UCLA Grad Endo 

Pt reported RCT completed on #27 & 28 six months prior (gen dentist)

3 weeks ago - Re-treatment completed by in-house Endodontist.

When asked, pt remembers both procedures in one visit and no RDI.

She has been informed that the root canal is not healing and she is sore.

AEGD made referral to Grad Endo for evaluation of #27.

8/30/2012



8/30/2012 6/26/2014

Tx & ReTx outside UCLAFMX at UCLA



Clinical Examination 

EOE:  WNL

IOE:  
 #27 Distal - class III composite
 Large sinus tract - midroot level; distal to #27
 Moderate plaque accumulation
 Heavy staining 

REFERRAL #27



Patient Presentation 



SINUS TRACT TRACING



PANORAMIC RADIOGRAPH

9/15/2014



Clinical Examination 

# Cold EPT Perc Palp Prob BOP Mob

25 + + - - 2-3 mm + -

26 + + - - 2-3mm + -

27 RCT RCT - + 2-3 mm + -

28 RCT RCT - - 2-5 mm + -

29 + + - - 3 mm + -

Clinical Tests

CRITICAL FINDING:  No PERIO communication into lesion #27

8/26/2014



Endodontic Diagnosis #27

#27 Diagnosis:   Previous RCT + Chronic Apical Abscess

Etiology:  Persistent bacterial infection due to:       

Intracanal infection 

Can be due to poorly sealed restoration OR transported 
canal prep

Extraradicular infection (example: Actinomycosis)

Radicular fracture or anatomic variation that can harbor 
bacteria

Sundqvist (1998) - persistent bacterial infection of root canal 
system is responsible for failure of RCT.



Cone Beam CT

Tooth #27



Treatment Plan  #27

Recommended ENDO Tx:    

 1) NS-RCT ReTx         2) S-RCT Apicoectomy

Patient’s history of Bisphosphonate use limits our treatment options.

Ideally, NS-RCT should be attempted first, to avoid invasive options and 
to ensure the best result if surgical approach is needed in the future.

Alternative options:  Surgical Re-treatment / Extraction (high risk)

Restorative Tx plan:   Direct composite restoration (class IV)



Osteonecrosis of Jaw (ONJ)
Bisphosphonates are drugs that suppress bone turnover and are 
commonly prescribed to prevent skeletal related events in malignancy and 
for benign bone diseases such as osteoporosis.
Traumatic dental procedures increase risk for developing ONJ.
Typical signs and symptoms :  pain, bone exposure, soft-tissue 
swelling, infection, loosening of teeth, and drainage.
Denosumab (Prolia) is a fully human monoclonal antibody against 
receptor activator of nuclear factor NF-κB ligand (RANKL), to 
suppress bone turnover. 
In a recent study, comparable numbers of ONJ cases occurred in 
both treatment groups (IV Bisphos and Denosumab).

                 Gutta 2007



In some instances, invasive dental 
procedures may be inevitable after 
bisphosphonates have commenced. 

Under these circumstances patients 
must be warned of the possible risk 
of ONJ, and written informed consent 
considered.

IV bisphosphonates are best ceased at least 
one month prior to invasive dental 
procedures, and not recommenced until 
healing is achieved. 

Oral bisphosphonates are best ceased 
three months prior to invasive dental 
procedures only when bisphosphonate 
exposure is over three years. 

Our patient C.R. was due for her next 6 
month dose of Prolia injection, but held 
off until she completed dental treatment. Borromeo et. al. 2011



Goals of Treatment:

Removal of existing root canal obturation

Removal of existing coronal restoration 

Chemomechanical debridement of canal

Re-Obturation of canal with new restoration

Observe for signs of healing

Consider surgical approach if needed

Treatment Plan  # 27



1st Visit  -  Disassembly of #27

Consultation completed, discussed findings, RBA, and consent obtained for              
Non-surgical Retreatment of tooth #27.

Anesthesia:  2% Lidocaine 1:100,000 epinephrine;  36mg total (mental block)
4% Septocaine 1:100,000 epinephrine; 72mg total (infiltration)

Rubber Dam Isolation:
Kakehashi (1965) - Bacteria are responsible for pulpal pathology.

Cochran (1989) - efficacy of rubber dam as a barrier to the spread of microorganisms during 
dental treatment. 

Access #27:  Lingual access through existing restoration *

Treatment #27



1st Visit  -  Disassembly of #27

Gutta Percha removal: Hedstrom files, 
solvent and paper points

Ultrasonic agitation of solvent in canal to 
dissolve GP entirely.

WL determined with Root ZX apex locator.

Shabahang (1996) - Root ZX able to 
locate foramen (+/- 0.5mm), with 
accuracy of 96.2% accuracy.

Instrumentation with rotary files and hand 
files, while irrigating.

Treatment #27



Irrigation:  6% NaOCl and 17% EDTA

Bystrom & Sundqvist (1983 and 1985) - demonstrated NaOCl 
efficacy in bacterial elimination, and how combined use with 
EDTA improves antibacterial action.

Intracanal medicament placed:  Calcium Hydroxide
Orstavik & Haapasalo (1990)  +  Sjogren (1991)

Studies demonstrate antibacterial efficacy of calcium 
hydroxide and suggest routine use as interappointment 
canal medicament.

Temporary restoration:  Sponge pellet  +  IRM build-up

1st Visit -  Chemomechanical Debridement #27



1st Visit  -  Disassembly of #27

Calcium Hydroxide medicament



Patient returned 1 week after CaOH medicament placement 

SINUS TRACT STILL PRESENT & SYMPTOMS 
UNRESOLVED

Gutta percha obturation was completed
Warm vertical obturation with gutta percha and BC sealer

New Fuji Glass Ionomer restoration

2nd Visit  -  Obturation #27

Treatment #27



2nd Visit  -  Obturation #27



3 week recall…



Discussed with patient the need for surgical 
intervention (Apicoectomy)

Gutmann and Harrison – an indication for surgery is 
the failure to heal after treatment and re-treatment.

Although traumatic, this was still less 
invasive than complete extraction

Patient understood the risks of ONJ, and that 
if it did occur, the case would be managed 
carefully with Endo and Oral Surgery 
departments (written informed consent).

Medical clearance given by physician, who 
also requested pre-med Azythromycin prior 
to surgery, and complete regimen for next 4d.

Surgery Consultation



Pre-Operative preparation:  CHx rinse + 600mg Ibuprofen

Tissue Anesthesia:  Buckley – infiltration of 1:50k epi anesthetic is effective at limiting 
half of the bleeding in the surgical area.

36mg 2% Lido 1:100k epi IANB

72mg 4% Septo 1:100k epi infiltration

36mg 2% Lido 1:50k epi infiltration

Triangular Flap preparation:  Velvart - described the proper indications for 
submarginal and marginal (sulcular) incision and flap reflection.

Hybrid technique used in flap incision 

Apicoectomy 



Apicoectomy 
Flap Incision Design



Bony sinus tract was clearly located 

Root resection completed with minimal extension of the crypt, 
already existing due to infection process.

Kim – 3mm resection = 98% of apical ramifications and 93% of lateral canals 
removed  

Gilheany & Figdor – importance of 0 degree bevel to minimize leakage

Hand instruments used to remove root end segment along with 
granulomatous tissue

Hemostasis achieved with Racelet (epi) cotton pellets

Vickers and Baumgartner - use of epi pellets are effective and safe when 
considering cardiovascular effects

Apicoectomy 



Apicoectomy 
Flap Reflection



Apicoectomy 
Root Resection



Retro-prep completed with angled ultrasonic tips

Baumgartner – recommends 3mm prep with diamond coated ultrasonics 
(minimal bony crypt required, and follows the canal direction best)

Methylene blue staining applied to evaluate for fractures

No fractures observed 

Retro-fill completed with MTA (white)

Torabinejad – MTA is biocompatible, demonstrates the least leakage, is 
substrate for osseous and cementum growth, sets in presence of moisture/
blood, and has superior resistance to leakage when compared to other 
materials.

Apicoectomy 



Apicoectomy 



GTR performed - Bone Graft placed (DFDBA - Bovine Allograft)

Collagen membrane used over osteotomy and graft

Pecora & Kim – GTR indicated when osteotomy > 10mm diameter, through 
& through, or endo-perio defect.

Flap repositioned and sutured (6-0 Polypropylene)

6 interrupted + 1 sling suture

Ice pack and compression - POIG

Rx:  Pt to complete Azythromycin regimen and use CHx rinse (7 days)

Apicoectomy 



Apicoectomy 



Critique + Prognosis
Goals achieved:

Complete removal of obturation materials
Chemomechanical debridement
Orthograde & Retrograde retreatment
New coronal restoration 

Long term prognosis:   Favorable
Completion of NS and S-RCT with healthy 
perio, no fractures and a sealed restoration

Follow up - 3mo, 6mo, 1 yr, 2 yr.
observing for bone regeneration, no return 
of symptoms or intraoral signs of ONJ or 
infection.



S-RCT Prognosis

Setzer - Systematic review and Meta-analysis

Success rate for traditional root surgery calculated at 59%; success rate 
for modern microsurgery calculated at 94% 

Torabinejad -  Higher success rate was found for endo surgery at 2-4yrs 
(77.8%) compared w/nonsurgical retx (70.9%). At 4-6yrs this relationship 
reversed: retx showed higher success rate of 83% compared to 71.8% for 
endo surgery.

Wang (Toronto Study) – Significantly better success with re-treatment 
prior to surgery.

Literature



Apicoectomy Result 

Post-Operative 
Photo & Radiograph



Apicoectomy Result 
5-week Recall Exam
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