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INTRODUCTION
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Research studies indicate that the outcome of 
non-surgical endodontic therapy is highly 
favourable.

However, despite these impressive statistics, 
occasionally, surgery may be indicated in order 
to achieve what was not possible with root 
canal treatment alone 

The most common endodontic surgical 
procedure is periradicular surgery consisting of 
periradicular curettage, root-end resection, 
root-end preparation and root-end filling. 
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John I. Ingle defined 
endodontic surgery as “a 

surgical procedure related to 
problem of the pulpless or 

periodontally involved tooth, 
requiring endodontic therapy 

and root amputation”.

Franklin Weine defined it as 
Removal of tissues other than the 
contents of the root canal space to 
retain a tooth with pulpal and / or 

periapical involvement



PERIRADICULAR SURGERY
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•Curettage •Root-end 
resection 

•Root-end 
preparation 

•Root-end 
filling 



INDICATIONS

1. Need for surgical drainage

2. Failed nonsurgical endodontic treatment

Persistent disease after retreatment

3. Procedural errors

 Instrument fracture

 Non-negotiable ledge

 Symptomatic overfilling
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4. Aanatomic variations

 Root dilaceration

 Apical root fenestration

5. Biopsy
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CONTRAINDICATIONS

(1) The patient’s medical status

▪ Psychological considerations

▪ Presence of severe systemic disease

(2) Anatomic considerations

▪ Poor Surgical access, possible involvement of

neurovascular tissue or poor supporting tissues.

(3) The dentist’s skills and experience.

11



MAIN REASON FOR ENDODONTIC FAILURE

Microorganisms 
may survive  in

Cementum
lacunae on 

the root 
surface

Dentin debris 
inadvertently 

extruded 
periapically

during 
treatment

Plaque-like 
microbial 

films on the 
apical root 

surface

12Persistent periradicular infection
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Endodontic 

retreatment

Endodontic 

surgery

Differ significantly in their ability to address the site where 

microorganisms are harbored



Retreatment excludes the 

microorganisms Where as Apical 

surgery confines the 

microorganisms

14



15

Cohen 11th eddition

Periradicular surgery, when 
indicated should be considered 

an extension of non surgical 
treatment, because the 

underlying etiology of the 
disease process and the 

objectives of treatment are the 
same : PREVENTION OR 

ELIMINATION OF APICAL 
PERIODONTITIS

Surgical root canal treatment 
should not be considered as 

somehow separate from NON-
SURGICAL TREATMENT 

although the instruments and 
techniques are obviously quite 

different



EXTRARADICULAR INFECTION AS THE

CAUSE OF PERSISTENT SYMPTOMS

16

• A recent concept regarding the issue of 
extraradicular infections as the cause of 
treatment failure refers to the infection being 
dependent on or independent of the 
intraradicular infection.

• Independent extraradicular

• infections are those no longer fostered by the 
intraradicular

• infection and can persist even after 
successful eradication of the latter.
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INTRA 

RADICULAR 

INFECTION

EXTRA 

RADICULAR 

INFECTION

PRIMARY ROOT CANAL 

TREATMENT/

RETREATMENT

RETREATMENT 

/RETREATMENT 

FOLLOWED BY PERI-

RADICULAR SURGERY
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 Nair  surmised based on morphological 

observations  that so called true cysts are 

resistant to conventional,orthograde endodontics. 

That may be a reasonable assumption given the 

lack of direct communication of the cyst lumen 

with the root canal space. 

 Treatment resistance suggests that the process is 

self-sustaining and thus able to continue and 

expand regardless of influences of inflammatory 

mediators released in its vicinity by microbial 

elements in the root canal space
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WHY MOST OF THE PERI-APICAL RADIOLUCENCIES

HEALS NON-SURGICALY WITHOUT THE NEED TO

DIFFERENTIATE BETWEEN P/A CYST OR GRANULOMA?

 Drainage of cystic fluid can help in the 

conservative managment of large p/a lesions. 

 The over instrumentation technique is claimed to 

have clinical success in providing drainage 

through the canal.

 This technique is based on the assumption that 

the p/a lesion can be a cyst.It has been suggested 

that over-instrumentation to 1 mm beyond the 

apical foramen develops an inflammatory 

reaction that can destroy the epithelial lining of 

the cyst as well as degeneration by strangulation 

and convert it to a granuloma. 21



 Complete healing of the periapical lesions 
occurred in near 75% of the cases. It needs to be 
pointed out that the cases observed may not 
necessarily represent cystic lesions as no 
histology was possible in order to confirm the 
diagnosis.

 The pocket cyst could also be a challenging 
treatment problem. As the cyst fluid may be 
under pressure and continuously wet the canal 
upon instrumentation ,conventional endodontic 
treatment may be precarious. Yet, calcium 
hydroxide dressing may offer remedy of the 
problem

22



 Apical surgery is a potentially more rational approach to

manage teeth with continuous release of fluid from the root

canal space.

 Although, for long, such signs have been thought to be

diagnostic for cysts, no clinical data exist,thus far, in support

of the view that they are relevant to clinical therapy in more

than those exceptional cases,where the lesion has consumed

a huge portion of the alveolar bone.

23Recommendation for apical surgery based upon a ‘cystic’ appearance in the

radiograph must Ricucci & Bergenholtz be regarded a treatment planning error.



Paper by Abbott in this issue of Endodontic Topics. It
deserves to be reiterated that clinical follow-up studies of
endodontically treated teeth have confirmed that
conventional root canal treatment in the presence of a
periapical lesion has a very high success rate, if properly
conducted.

Hence, current understanding suggests that most lesions
of apical periodontitis are treatable by a conventional
orthograde approach provided the microbial irritants in
the root canal system can be controlled.

In the case lesions do not resolve after periodic
radiographic recall, or if the exudative process along the
root canal space is abundant, a surgical treatment may an
be excellent adjunct, provided the root tips are resected
and the apical portion of the root canal retro-filled to
eliminate potential bacterial condensations inside or
outside the root canal space.
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Retreatment
Peri-radicular

surgery
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HEALING OF PERIAPICAL LESION

SURGICAL NON 

SURGICAL

AT 6 MONTH 

FOLLOW UP

50 % 

HEALING

AT 12 MONTH 

FOLLOW UP
88 % 

HEALING

FOR COMPLETE HEALING ATLEAST 4 YEAR 

FOLLOWUP NEEDED
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Curettage- Effective curettage of the pathologically effected 

periradicular tissue which cannot be assesed in an orthograde 

approach. This includes; 

 Therapy resistant granuloma

 True cysts 

 Foreign body reactions

Resection: Surgical resection of root apex in cases where the apical 

ramifications cannot be eliminated in a nonsurgical endodontic 

treatment or surgical resection in cases of poor periodontal 

support. 

Inspection: Inspection of periapical area to ascertain the causes of 

failure, inspection of isthmus, and trace accessory canals in 

nonsurgical endodontic cases that are clinically failing.
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Surgery therefore offers a better chance to curtail 

extraradicular infection, and this is its main 

benefit.

Traditional surgical endodontic treatment had a 

moderate success rate of approx 60% (Brown et al 

JOE 1989)

With the advancement of Ultra sonic tips Micro 

burnishers Micro pluggers Micro needle holders 

Micro Curettes

Success rate of over 73-99% has been reported

30

Conventional root canal failure rate is 10% to 15%

The prognosis for retreatment is much poorer than that for routine 

conventional endodontics. (WONG ET AL)



Per-radicular surgery

(73-99%)

Retreatment

(95 % with out PA 
radiolucency,56 -84% 
with PA radiolucency) 

Primary endodontic 
treatment(85-94%)

31

PROGNOSIS



CORONAL RESTORATION

Increases 
overall cost

Rendered 
non-

restorable

Severed 
coronal 
portion

32

Removal of full coverage restorations (crowns, bridges) •

Association with risk

Morphologic alterations resulting from the previous treatment 

may present unusual technical and therapeutic challenges

Post restoration Risk of root fracture α proportional to retention 

of post



FULL BENEFIT OF ROOT CANAL TREATMENT: 

CANAL MUST BE NEGOTIATED THROUGH OUT

Main 
obstacles

calcification

Diverging 
root canal 

system

Suspected 
ledge and 

hard setting 
cement

Broken 
instruments

33



 Feasibility of overcoming these obstacles must be 

assessed 

 Benefit-risk balance may change in favor of the 

surgical alternative retrieval

 Critical financial concerns 

Apical surgery is recommended when the    

combined cost of retreatment and restoration is 

considered prohibitive.

34
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Trauma / carious exposure of pulp

Primary root canal treatment

failure

With lesion With out lesion

RetreatmentRetreatment
Peri-radicular

surgery

Combination 

Failure

Extraction

implant
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NON-
CONSERVATIVE 

TREATMENT

CONSERVATIVE 
TREATMENT

44



 "A good surgeon knows how to cut, but an 

excellent surgeon knows when to cut” is an 

excellent guiding principle. Thus when presented 

with endodontic failure, the causes of the failure 

should he determined carefully, and nonsurgical 

retreatment should be considered first.

45



SYSTEMIC       CONSIDERATIONS

Surgical Nonsurgical

46



MEDICAL 
CONSULTATION

HYPERTENSION

DIABETES

STEROID 
THERAPPYY

ADRENAL 
INSUFFIENCY

ANTICOAGULANT 
THERAPYY

ANGINA
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ANATOMICAL

FACTORS

62
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MAXILLARY SINUS MANDIBULAR CANAL

MENTAL FORAMEN CORTICAL PLATES 

SURGICAL 
COMPLICATIONS

70



MAXILLARY SINUS

 Exposure of the maxillary sinus may occur when apical

surgical procedures are performed on the roots of any

of the teeth located in the maxillary posterior

quadrants.

 It has been reported by Eberhardt et al that the apex of

the mesiobuccal root of the maxillary second molar is

closest to the floor of the maxillary sinus (mean = 0.83

mm) and that the apex of the buccal root of the

maxillary first premolar is furthest away (mean = 7.05

mm).
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 If it is likely that the root apex is close or within the

sinus, a more radical root resection may be required to

prevent perforation of the antrum.

 Occasionally, perforation cannot be avoided. In this

case it is important to avoid displacing infected debris

or the resected root tip into the maxillary sinus, as this

can lead to the development of sinusitis.
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WHETHER AN OAC MUST BE CONSIDERED A

“SURGICAL ACCIDENT” OR WHETHER IT SHOULD

BE ACCEPTED AS AN INCIDENT MORE OR LESS

LIKELY TO OCCUR IN PERIAPICAL SURGERY OF

MAXILLARY POSTERIOR TEETH?
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 The perforation is normally closed when the flap is

replaced and there should be no risk of oroantral fistula

formation and healing should be uneventful.

 Prescription consisting of antibiotics and antihistamines

may be required.
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ROOT APEX AND THE CORTICAL PLATES

 When performing surgical procedures on teeth in

situations where the apical lesion has not penetrated

the cortical plate, the surgeon should be aware of the

mean thickness of bone that must be penetrated to

reach the root apices.

 The greatest mean distance between a root apex and

the buccal cortical plate reported in the two studies

was for the distal root of the mandibular second molar

with a mean distance of 8.51 mm.
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 The tooth with the root apex closest to the buccal

cortical plate was the maxillary canine (mean = 1.64

mm) in one study and the buccal root of the maxillary

first premolar (mean = 1.63mm) in the second study.

 The distal root of the mandibular second molar is

located furthest from the buccal cortical plate, and as

one progresses forward in the arch, the root apices of

each succeeding tooth become progressively closer to

the buccal cortical plate.

79



MANDIBULAR CANAL

 The mandibular canal follows an "S-shaped" pathway

as it moves from a position inferior and buccal to the

distal root apex of the mandibular second molar to a

more lingual position inferior to the mesial root apex

of the mandibular second molar and the apices of

both roots of the mandibular first molar.

 The canal then crosses back to a more buccal position

beneath the apex of the mandibular second premolar.
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 Denio et al. found that the root apices of the

mandibular second molar (mean = 3.7 mm) and the

mandibular second premolar (mean = 4.7 mm) were

closest to the mandibular canal.

 The mesial root apex of the mandibular first molar

was found to be furthest from the canal (mean = 6.9

mm).
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MENTAL FORAMEN

 It is located between and apical to the mandibular

first and second premolars.

 One investigator found that the average location was

16 mm inferior to the cementoenamel junction (CEJ)

of the second premolar, although the range was 8 to

21 mm, which would place approximately 20% of the

foramina at or coronal to the root apex.
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 When a vertical releasing incision is indicated, it

typically is made at the mesial line angle of the

mandibular canine.

 This location is always mesial to the mental foramen,

because the foramen is located in the area ranging

from the apex of the mandibular first premolar to

slightly distal to the second premolar.
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Teeth Complexities

Maxillary Incisors and Canine The root apex is normally situated

labially directly behind the cortical plate.

The root tip of the maxillary lateral

incisor tends to be slender, deflecting both

distally and in a palatal direction. When

positioned distally, surgical access can be

difficult.

Developmental grooves on the palatal

surface are sometimes present and can be

associated with loss of cortical plate.

Maxillary Premolars and Molars Buccal plate is generally thin (PM)

the first and second molar region the 

cortical plate can be thicker.

mesiobuccal root of the maxillary first 

molar commonly contains an isthmus

Mandibular Incisors Tooth angulation can result in the 

apex being positioned lingually and 

the cortical plate is often thick. The 

root tips are thin and close together. 



Teeth Complexities 

Mandibular Canine and Premolars The mental foramen should be identified

There are sometimes frenal and muscle 

attachments that may make reflection of the flap 

more difficult.

Multiple canals are found in mandibular first 

premolars in approximately 33% of cases

Mandibular Molars Access to the mandibular root apices is more complex

when

The sulcus is shallow,

The patient has a limited mouth opening,

The cortical plate is thick or

The root apices are inclined lingually.

The inferior dental canal must be identified on a

radiograph.

The canals in the mesial roots are very commonly

connected by an isthmus, which can often only be

visualized using an operating microscope.
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MICROSCOPE CBCT

Evolution  in 
the fied of 
endodontic 

surgery

92



ENDODONTIC MICROSURGERY, AS IT IS NOW CALLED, COMBINES THE

MAGNIFICATION AND ILLUMINATION PROVIDED BY THE MICROSCOPE

AND CAN BE PERFORMED WITH PRECISION AND PREDICTABILITY AND

ELIMINATES THE ASSUMPTIONS INHERENT IN TRADITIONAL SURGICAL

APPROACHES

Conventional

surgery     Micro-surgery
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 Torabinejad et al. compared the outcomes of tooth 
retention through endodontic microsurgery to tooth 
replacement using a single implant. - Their findings 
show that teeth treated by microsurgical technique had 
survival rates of 94% at two to four years and 88% at 
four to six years, indicating that microsurgically-treated 
teeth tend to be lost at low rates over time
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MICROSURGICAL INSTRUMENTS

 Examination Instruments 

 dental mirror, periodontal probe, endodontic 

explorer, and microexplorer

103
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INCISION



 Microscalpels size 1 to 55 

10515 C Blade

Micro-Blade 
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FLAP REFLECTION

SELDIN

HOWARTH’S

MOLT’S NO.9
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Kocher–Langenbeck

retractors,

Farabeuf retractors 

for retraction

of the cheek and 

mucoperiosteal flap

FLAP RETRACTION
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Weider retractor 

for retraction

of tongue
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PENETRATION OF BONE

ROUND BUR NO. 6 & 8

Low- or High-speed 

handpiece



LINDEMANN BUR

 The Lindemann bur is designed for aggressive 

cutting of bone structure. The bur is a one-

piece tungsten carbide. The special geometry 

allows an efficient cutting of hard tissue or bone 

tissue while removing the debris.
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Columbia 13-14 curette

curettes for removing periradicular

inflammatory soft tissue

MATERIALS FOR EXCAVATION
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ROUND BUR NO. 6 & 8

TAPER FISSURE NO. 207

MATERIALS FOR ROOT END RESCETION



116



117

MATERIALS FOR ROOT END PREPARATION

CT TIPS

KiS TIPS



KiS 1D2 Tip

 The KiS-1D2 is a general purpose tip designed for

the anterior and posterior areas of the mouth.

 It offers a less intrusive cutting surface of 2.0 mm.
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KiS 1D4 Tip

 The KiS-1D4 is a general purpose tip designed for

the anterior and posterior areas of the mouth.

 It offers a longer cutting surface of 4.0 mm.
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CT TIPS 

 Surgery is initiated with the “1” tip and followed by

the “2” or “3,” depending on tooth position.

 CT-1 Initiating Tip – a straight-line tip with 90°

angle used to initiate the preparation.

 CT-2 Main Right Tip – an angled tip for use on

upper right and lower left to complete the

preparation.
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 CT-3 Main Left Tip – an angled tip for use on upper

left and lower right to complete preparation.
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UT TIPS 

 UT-1 Initiating Tip – a straight-line tip with 90°

angle used to initiate the preparation.

 UT-2 Universal Right Tip – an angled tip for use on

upper right and lower left to complete the preparation.
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 UT-3 Universal Left Tip – an angled tip for use on

upper left and lower right to complete the preparation

123



MICROPLUGGERS

 Micropluggers come in ball ends ranging from 0.25

to 0.75 mm.

 They can be either straight-handled or double-

angled.

 The straight-handled micro pluggers come in two

different angles:

▪ a 90-degree tip for universal use and

▪ a 65-degree tip helpful for the lingual apex

125



 The double-angled microplugger tips are offset by

65 degrees—one left and one right for left and right

molar surgeries.

126



127

Comparison between micro 

and macro pluggers

Plugging into the apical 

preparation with a small 

plugger at  16 X.



NEEDLE HOLDER
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Mayo–Hegar needle 

holder.

Mathieu needle holder



INSPECTION OF ROOT END
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MATERIALS FOR COVERING OR FILLING A

SURGICAL WOUND

Petrolatum Gauze.

 Petrolatum (VaselineR) gauze is

available in sterilized packages

and is used mainly for covering

exposed wounds, for tamponade

of bone cavities.
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Iodoform Gauze.

 This gauze has antiseptic, analgesic

and hemostatic properties.

 Its indications for use are the same

as for petrolatum gauze, although it

may remain in place for longer.

Surgical Dressing.

 This is an autopolymerized

puttylike paste, available in

sterilized packaging.

 It is used as a temporary

protective covering of intraoral

wounds after surgical procedures. 143



MATERIALS FOR TISSUE REGENERATION

 Sometimes during surgical procedures (removal of
cysts) large bony defects are created, which
cause problems associated with esthetics,
function, and the healing process, or they may
even affect the stability of the jaw bone.

 Tissue regenerative materials may prove
useful in the regeneration of periodontal tissues,
for the filling of bone defects or for augmentation
of a deficient alveolar ridge, etc.

 The most commonly used such materials are
membranes and bone grafts.
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MATERIALS FOR TISSUE REGENERATION

Nonabsorbable 
membranes 

reinforced with 
titanium,

metallic titanium 
network 

membranes. 

Synthetic 
polymer and 

collagen 
membranes

bone grafts
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LOCAL 
ANESTHESIA

nerve 
block,supp
lemented
with local 

infiltration

directly into 
the swollen 

tissues should 
be avoided

Contraindications 
for lignocaine

REBOUND 
PHENOMENON
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HEMOSTATIC AGENTS
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FLAP DESIGN

172



PRINCIPLES AND GUIDELINES FOR FLAP DESIGN.

1. Avoid horizontal and

severely angled vertical

incisions.

2. Avoid incisions over

radicular eminences.
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3. Incisions should be placed 

and flaps repositioned over 

solid bone.

4. Avoid incisions across major 

muscle attachments.

5. Tissue retractor should

rest on solid bone.



6. Extent of the horizontal

incision should be adequate

to provide visual and

operative access with

minimal soft-tissue trauma.

7. The junction of the horizontal

sulcular and vertical

incisions should either

include or exclude the

involved interdental papilla.

8. The flap should include the

complete muco-

periosteum (full thickness).
175
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CLASSIFICATION OF SURGICAL FLAPS

According to Gutmann and Harrison,

Full mucoperiosteal flaps

(a) Triangular (one vertical releasing incision)

(b) Rectangular (two vertical releasing incisions)

(c) Trapezoidal (broad-based rectangular)

(d) Horizontal (no vertical releasing incision)

Limited mucoperiosteal flaps

(a) Submarginal curved (semilunar)

(b) Submarginal scalloped rectangular (Luebke-

Ochsenbein) 177



THERE ARE FOUR MAJOR FLAP DESIGNS IN

ENDODONTIC MICROSURGERY

1. Submarginal rectangular flap.

2. Submarginal triangular flap.

3. Sulcular rectangular flap.

4. Sulcular triangular flap.

178



FLAP REFLECTION

 Flap reflection is the process of separating the soft

tissues (gingiva, mucosa, and periosteum) from the

surface of the alveolar bone.

 Marginal gingiva is very delicate and easily injured.

 It is, therefore, not appropriate to begin the reflective

process in the horizontal incision for full mucoperiosteal

flaps.
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FLAP RETRACTION

 Flap retraction is the process of holding in position

the reflected soft tissues.

 Proper retraction depends on adequate extension of

the flap incisions and proper reflection of the

mucoperiosteum.

 The tissue retractor must always rest on solid cortical

bone with light but firm pressure.
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 If the retractor inadvertently rests on the soft tissue

at the base of the flap, mechanical trauma to the

alveolar mucosa may result in delayed healing and

increased postsurgical morbidity.

 Selection of the proper size and shape of the

retractor is important in minimizing soft-tissue

trauma.
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o An axiomatic principle of endodontic surgery is that

the longer the flap is retracted, the greater the

postsurgical morbidity.

o Regardless of whether the retraction time is short or

long, the periosteal surface of the flap should be

irrigated frequently with physiologic saline (0.9%

sodium chloride) solution.



HARD-TISSUE MANAGEMENT

Osseous entry:

 Osseous entry or osteotomy involves removal of cortical

and cancellous bone to gain direct access to the

apical portion, and the lateral aspects if necessary, of

the root or roots of a tooth.

 Where cortical bone is thin, as in the maxilla, a large

periradicular lesion may result in the loss of buccal or

labial cortical plate, or if a natural root fenestration

is present, the tooth root may be visible through the

cortical plate.
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Osseous entry

Intact

Angle of crown to 
root 

Tooth  length

the loss of buccal or 
labial cortical plate

probing with a 
small sharp 

curette will allow 
penetration

211
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HOW TO IDENTIFY ROOT ?

Different from bone

yellowish 
color and 

surrounded 
by pdl

Texture is 
smooth and 

hard

do not bleed 
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KEY HOLE OSTEOTOMY MODIFICATION

 In some cases, a retrograde deeper than 3 mm into

 the canal is indicated, especially when performing apical

surgeries on anterior teeth.

 Retrograde ultrasonic tips that can be as long as 9 mm

may be used for such preparations.

 Such tips will not fit in the 4 mm osteotomy suggested

by the authors. A key hole modification to the osteotomy

by creating a narrow vertical extension of the osteotomy

in an apical direction will create enough space to fit the

tip with minimum osseous tissue removal
217



BONEWINDOW TECHNIQUE

218



EFFECT OF HEAT AND ADVANTAGES OF

COOLANT

irreversible damage to 
bone occurred when it 
was heated to above 

56oC 

The coolant 
stream(sterile water 

or saline) must be 
directed accurately to 
the cutting surface of 

the bur.

Reduces the 
temperature 

rise,assists in removing 
bone chippings and 

coagulated blood and 
debris from the flutes 

of the bur,.
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 The shape of the bur used for bone removal and the

design of its flutes play a significant role in

postsurgical healing.

 Cutting of osseous tissue with a #6 or #8 round bur

produces less inflammation, results in a smoother cut

surface, and a shorter healing time than when a

fissure bur or diamond bur is used.

 Burs with the ability to cut sharply and cleanly, with

the largest space between cutting flutes, regardless of

the speed of rotation, leave defects that heal in the

shortest postsurgical time.
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EFFECT OF SIZE SHAPE AND PRESSURE OF

BUR

minimize the generation of 
frictional heat

Less inflammation

Short post-surgical healing time

Cutting of osseous tissue with a 
#6 or #8 round bur 

with the largest space between 
cutting flutes

Light "brush strokes" with short, 
multiple periods of osseous 

cutting
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 In most areas of the mouth, visual access is adequate

while using a high speed handpiece and surgical

length burs.

 In areas of restricted visibility the use of a high

speed handpiece with a 45° angled head significantly

increases visibility.

 The Impact Air 45° high speed handpiece offers the

added advantage that the air is exhausted to the rear

of the turbine rather than toward the bur and the

surgical site.
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 Case reports of surgical emphysema resulting in

subcutaneous emphysema of the face including fatal

descending necrotizing mediastinitis from the use of a

high speed dental handpiece have been published.

 Clinicians should be aware of the spectrum of this

potential problem and specifically of the potential

hazards of pressurized nonsterile air blown into open

surgical sites by the dental drill.
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Size of the resected root

 The 3–4mm of the apical portion of the root should be

clearly exposed, at least to the buccal, mesial and distal.

 Most root-end preparation tips, whether ultrasonic or

sonic, are 3mm in length. The osteotomy should

therefore be large enough to allow such a tip to be

positioned inside the crypt and engage the exposed

canal in the resected root face in the long axis of the

root.

.
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More 
than 

3mm root 
resection

The proximity of 
the root tip to the 

mandibular 
canal, the mental 

nerve, or the 
sinus membrane

roots that present 
with a cortical 

bone fenestration,

shape of the root, 
presence of multiple  

accessory canals at the 
level of resection, 

thicknessof dentinal 
wall, perforation,ledge or 

separated instrument

elimination of an 
incomplete 

vertical fracture 
line may

Roots that 
are inclined 

lingually
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ROOT END RESECTION: STEEP BEVEL

VERSUS SHALLOW BEVEL

230

Steep 
bevel

Damage to or 
unnecessary removal 
of buccal supporting

bone

Incomplete root 
resection

Root canal anatomy 
missed on the 

lingual/palatal aspect 
of the root.

More exposed 
dentinal tubules on 
the cut root surface

0 degree 
bevel

Preservation of root 
length.

Less chance of 
missing lingual 

anatomy and multiple

accessory canals.

Less exposed dentinal 
tubules.

Complete root end 
resection
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INSPECTION OF THE RESECTED ROOT

SURFACE

During inspection, the resected root end is rinsed

and dried with a Stropko irrigator (Vista Dental,

Racine, WI, USA)

The dried surface is then stained with methylene

blue, which is applied to the root surface with a

microapplicatorp
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ULTRASONIC ROOT END PREPARATION

 Root-end preparations should

accept filling materials that

predictably seal off the root canal

system from the periradicular

tissues.

 Carr and Bentkover have defined

an ideal root-end preparation as a

class I preparation at least 3.0

mm into root dentin with walls

parallel to and coincident with the

anatomic outline of the pulp space.
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 They also identified five requirements that a root-end

preparation must fulfill:

1. The apical 3 mm of the root canal must be freshly

cleaned and shaped.

2. The preparation must be parallel to and coincident

with the anatomic outline of the pulp space.

3. Adequate retention form must be created.

4. All isthmus tissue, when present, must be removed.

5. Remaining dentin walls must not be weakened. 245



 The traditional root-end cavity preparation

technique involved the use of a contra angle and a small

round or inverted cone bur.


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 The use of ultrasonic instrumentation is especially

useful in the preparation of an isthmus.
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With the CT-1 tip inactivated and no water 
spray, place the pointed tip exactly where 

desired and just lightly ‘tap’ the rheostat for an 

instant.

The process is repeated, until there are a series 
of ‘dots’ created on the isthmus

After the groove is deep enough to 
guide the tip, the water spray is 

turned back on and the preparation 
is deepened to 3mm while using a 

similar small, pointed tip

Dots are connected then, to create the 
initial ‘tracking groove’. It eliminates 

the chances of slipping off the tip.



PLACEMENT AND

FINISHING OF ROOT-

END FILLINGS
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IDEAL PROPERTIES

1. Provide for easy manipulation and placement with adequate
working time.

2. Maintain dimensional stability after being inserted.

3. Seal the REP completely.

4. Conform and adapt easily to the various shapes and contours
of the REP.

5. Be biocompatible and promote cementogenesis.

6. Be non-porous and impervious to all periapical tissues and
fluids.

7. Be insoluble in tissue fluids, not corrode or oxidize.
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8. Be non-resorbable.

9. Be unaffected by moisture.

10. Be bacteriostatic, or not encourage bacterial growth.

11. Be radiopaque, or easily discernable on radiographs.

12. Not discolor tooth structure of the surrounding tissues.

13. Be sterile, or easily and quickly sterilizable immediately
before insertion.

14. Be easily removed if necessary.

15. Be non-carcinogenic, and non-irritating to the periapical
tissues.
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ROOT END 
FILLING 

MATERIALS 

Amalgam  

IRM 

Super-EBA

Glass ionomer
cement

Composite

EndoSequence 
root repair 

material (RRM) 

MTA



MTA

 It is mainly composed of tricalcium silicate, tricalcium

aluminate, and tetracalcium aluminoferrite in addition

to small amounts of other mineral oxides.

 Bismuth oxide is added to render the mix radiopaque.

 MTA is biocompatible and hydrophilic and seems to

provide excellent sealing properties that are not

affected by contamination with blood.

 MTA has a high pH, similar to calcium hydroxide.
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The most resistant 
root end filling 
material to 
dye,fluid,and
bacterial 
penetrationwhen
compared to other

excellent 
biocompatibility 
when compared 
with othe
rmaterials

Induce cell 
proliferation 
and 
differentiation 
of PDL 
fibroblasts, 
osteoblasts, and 
pulp cells



MTA RRM
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MANIPULATION

 The correct powder/water ratio is three parts

powder to one part sterile aqueous solution. After

mixing for about 30 s, the material should exhibit a

putty-like consistency.

 If the mixture is too wet, it acts like wet sand and

‘slumps,’

 when too dry, it has a ‘crumbly’ and unmanageable

texture, similar to that of dried mud.
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Available carriers

 Retrofill AmalgamCarrier

 KG Carrier

 The Messing Root Canal Gun

 Dovgan MTA Carriers 

 The MAP System
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SOFT-TISSUE REPOSITIONING AND SUTURING

 Thorough examination of the underside of the flap,

between the mucoperiosteum and the alveolar bone,

should be done before repositioning the flap to remove

any debris or foreign material that may be present.

Repositioning and Compression

 The elevated mucoperiosteal tissue should be gently

replaced to its original position with the incision

lines approximated as closely as possible.
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 Suture Techniques

 The continuous sling suture and the single knot interrupted

suture are the most commonly used types of suture in endodontic

microsurgery
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POSTSURGICAL CARE

application of 
ice pack to the 
surgical site 

Strenuous 
activity, 

smoking, and 
alcohol should 

be avoided

Oozing of 
blood from the 
surgical site is 
normal for the 
first 24 hours
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POST OPERATIVE PROBLEMS

Discoloration. 

Pain and infection

Bleeding and 
Swelling
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CONCLUSION

 Enhancement in magnification illumination,

microsurgical instruments, ultrasonics and root end

filling all have contributed to the rapid evolution of

periradicular surgery.

 With proper case selection and treatment planning,

periradicular surgery can be considered as a

predictable, cost effective alternative to extraction and

tooth replacement.
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THANK YOU!!
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