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INDIRECT PULP CAPPING
• Vital pulp therapy is important to the pediatric dentist in the preservation of
carious primary teeth in which deep decay extends across one or more surfaces of
the tooth and closely approximates the pulp.
• The intent of such therapy is to treat reversible pulp injuries- to maintain pulp
vitality and function so that the primary tooth is preserved until natural
exfoliation.
• In vital pulp therapy for primary teeth , Indirect Pulp Treatment IPT is an
appropriate choice when clinical and radiographic evaluation indicates either a
healthy pulp or a reversible pulpitis.

• The removal of the superficial layer of carious dentin, which contains the majority
of microorganisms and their toxic products allows pulpal healing.
• Other names- Rest treatment, Remineralising Pulp capping

• The term indirect pulp capping (IPC) was replaced by the term indirect pulp
treatment (IPT)- according to AAPD 1999

DEFINITIONS:
• It is the procedure of choice when ever pulpal exposure seems possible
during removal of deep carious lesion in a tooth that radiographically
and clinically appears to have a healthy pulp. (Mathewson)
• Defined as a procedure in which the non-remineralisable carious tissue
is removed and a thin layer of caries is left in the deeper sites of the
cavity preparation where complete removal would result in pulp
exposure. (Mc Donald)

• Steps taken to protect or maintain the vitality of carious tooth, that if
completely excavated, the decay would result in a pulp exposure.
(Camp,1991)

• A technique for avoiding pulp exposure in treatment of teeth with deep carious
lesion in which there exists no clinical evidence of pulpal degeneration or
periapical disease. (Cohen)
• Indirect Pulp Capping (IPC) is recommended for teeth that have deep carious
lesions that are approximating the pulp that are free from pulpitis and pulp
degeneration (Stewart and Barber)
• AAPD 2012 – “the incomplete removal of carious dentin in order to avoid pulp
tissue exposure and treating the decay process with biocompatible material”

Principle
• The treatment is based on the theory that a zone of affected , demineralized dentin
exists between outer infected layer of dentin and the pulp
• When the infected dentin is removed the affected dentin can remineralise from
odontoblast form reparative dentin thus avoiding pulp exposure
• Physiologic remineralisation occurs only if inner carious layer contains sound
collagen fibres and living odontoblastic process

• Fusayama (1979)-carious dentin – 2 layers
―Outer layer – Infected dentin
―Inner layer- Affected dentin
• In IPC- only infected dentin – removed

• Affected dentin – can be remineralised

Historical Focus On Excavation Methods In
Asymtomatic Deep Caries Lesions
1. Sowden (1956):
• Carious tissue was removed and a 1 mm layer of calcium
hydroxide was placed following by a temporary restoration

• Re-entry and final excavation was made after 2-3 weeks
2. Law and lewis (1962)

• Accessed all areas of carious dentin and placed calcium
hydroxide and amalgam restoration / re-entry is made after 6
months
Lars Bjorndal. Indirect Pulp Therapy and stepwise excavation. J Endod 2008;34:29-33

3. Eidelman (1965)
• Provided details of the excavation procedure .
• Stated that all undermining enamel is removed to gain more easy
access to carious dentin
• At the pulpal wall approximately 1 mm of carious dentin was left
behind

• The tooth was re-entered after 1 year and the final; excavation was
performed
4. Kerhove et al (1967)
• Excavate as close to the pulp but leave a thin layer of residual caries
• Residual caries is defined by Kerhove as: that if you apply additional
pressure to dentin with the excavator , the pulp will be exposed

5. Magnusson and Sundell (1977 )

• Treated primary teeth rather than permanent teeth.
• Emphasized that a thin layer of soft dentin should remain in the pulpal wall
• The authors did not describe what is meant by thin layer
• Placed ZOE temporary restoration and performed final excavation after 4-6
weeks.

Case Selection
Indications :
Pain history :
• Not spontaneous
• May be associated with eating
• Some times dull
• Provoked but not persistent pain
• Farooq et al 2000:
• Pain not for more than 20 mins, provoked by chewing food
relieved on removal of stimulus
• No nocturnal pain
• Success rate with IPT – 93 %
•Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry. Ed 3, Chicago : Quintessence Publishing Co Inc, 1995
•. Farooq et al. Success rates of formocresol pulpotomy & indirect pulp capping in the treatment of deep dentinal caries in primary teeth. Pediatr Dent 2008;22:4-18.

Clinical examination :

• No gingival pathologic condition
• No mobility
• Large carious lesions

•Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry. Ed 3, Chicago : Quintessence Publishing Co Inc, 1995
•. Farooq et al. Success rates of formocresol pulpotomy & indirect pulp capping in the treatment of deep dentinal caries in primary teeth. Pediatr Dent 2008;22:4-18.

Radiographic examination :
• Probable carious exposure (evaluated by the x
ray , the dentinal lesion should involve threefourths or more of dentin thickness - (Bjorndel
2008)
• Clinical carious lesion is in advance of the
respective lesion’s radiographic depth.
• Normal periapical and furcation tissues

Objectives
• Reversal of bacterial invasion
• Treatment of carious dentin

• Maintenance of normal healthy pulp
• Ultimate objective is to arrest carious process and promote
dentinal sclerosis and stimulation of reparative dentin with
remineralization of carious dentin while preserving pulp
vitality

Procedure for IPT
Administer Local Anesthesia ; this step is essential for
child’s comfort
Isolate with rubber dam . The use of rubber dam is
essential to prevent bacterial contamination

Use of no. 330 bur to open the carious area, remove all
unsupported enamel. The preparation is extended
depending on the extent of the carious process

No.4,6 or 8 round bur at slow speed to remove carious
dentin to within 1 mm from pulp chamber without
exposing the pulp

While progressing towards the pulp chamber
a)The outermost layer of dentin will be mushy, necrotic tissue
b)The next layer will be leathery but firmer
c)The last 1 mm of dentin is left –indirect pulp cap portion of
the carious dentin

Calcium hydroxide base over the last 1 mm of carious dentin

Using an amalgam plugger or plastic instrument place
Zinc Oxide eugenol cement over calcium hydroxide
liner.
Restore with silver amalgam . If the tooth is beyond
physical limitations of amalgam , use stainless steel crown
Establish a recall time or appointment with clinical and
radiographic analysis- if recall radiograph shows a layer
of tertiary dentin, re-entry is not necessary

If re-entry is decided upon ;
a. Use anesthesia and a rubber dam
b. Remove ZnOE and calcium hydroxide base with round bur
c. Remove any carious lesions left. Take care not to expose
the pulpal tissue
d. Replace dycal and restore with silver amalgam or SSC
RECALL AND REVIEW:

• Recall every 6 months- check tooth vitality and radiographs
taken to assess for any periapical pathosis and for dentin bridge
formation.

Which dentin to excavate ?
• If the dentin is soft and mushy offering only minimal resistance
to sharp excavator it should be always removed
Technique of removal
• Ideal method• Minimal pressure
• Minimal frictional heat
• Complete control of instrument

• Methods used:
• Large areas of soft caries- Spoon excavator
• Removal of harder heavily discolored dentin - Round bur at
slow speed

• Spoon excavator :
• The removal of the deeper layer of affected dentin and accidental exposure of
the pulp is more frequent than with large round burs at low speed – Falster
2002
• Disadvantages of rotary :
• Frictional heat- pulpal damage
• Forces microorganisms in to tubules

Chemo-mechanical Caries removal
• Newer conservative alternative.

• Applying natural or synthetic agents.
• Preserves healthy dentin
• Avoids pulpal irritation.
PAPACAIRE:
✓Papain based gel
✓Natural enzyme from papaya husk
✓Softens dentin

Carisolv :

✓Contains three amino acids lysine , leucin , isoleucine.
✓Low concentration of sodium hydroxide and sodium hypochlorite.

Bussadori et al, (JOCPD Spring 2011).
• Clinical and radiographic study of chemo – mechanical removal of caries using
papacaire – 24 month follow up.
• Out of 14 molars , 13 showed success.
• Papacaire was an effective material for caries removal.

S Rajakumar et al , JOCPD 2013
• Evaluation of Three Different Caries Removal Techniques
in Children: A Comparative Clinical study
• Aim: To evaluate and compare the efficacy of chemo
mechanical (carie care) caries removal method with rotary and
hand excavation by assessing the amount of time taken, the
pain response experienced by the children and the amount of
residual caries left out.

• Conclusion: It was concluded that cariecare was efficient in
caries removal and can be used as an alternative for the airrotor
in management of dental caries especially in children.

TECHNIQUES OF IPC

Technique 1:
•

Thin layer of calcium hydroxide paste is placed over an area
near pulpal exposure

•

A thicker layer of ZnOE is then applied

•

After 6-9 weeks the tooth is re-opened and remaining caries
material is removed

•

A sound layer of dentin should be present

•

Calcium hydroxide is placed as a dressing and tooth is
restored by routine procedures

Ray E Stewart, Thomas K Barber, Kenneth C Troutman, Stephen HY Wei. Pediatric Dentistry. Scientific Foundations and
clinical Practice.Ed 1,St Louis: Mosby Inc, 1982

Technique 2 :
• A thin layer of ZnOE is placed over the area near pulpal
exposure
• A thicker layer of ZnOE is then placed above
• The tooth is re-opened after 6-8 weeks and the remaining
material is removed
• A sound layer of dentin should be present
• Calcium hydroxide is placed and the tooth is restored by routine
procedures

Ray E Stewart, Thomas K Barber, Kenneth C Troutman, Stephen HY Wei. Pediatric Dentistry. Scientific Foundations and
clinical Practice.Ed 1,St Louis: Mosby Inc, 1982

Technique 3 :
• A dressing of calcium hydroxide paste with or without ZnOE is
placed over the residual caries
• Amalgam restoration is placed over the dressing
• Complete removal of caries is done after 6-8 weeks

Ray E Stewart, Thomas K Barber, Kenneth C Troutman, Stephen HY Wei. Pediatric Dentistry. Scientific Foundations and
clinical Practice.Ed 1,St Louis: Mosby Inc, 1982

Timing of the final restoration :
• It is desirable to place the final restoration at the same visit
itself (Stanely et al 1966)
• Stating that formation of reparative dentin is a slow healing
process of dental pulp and seldom begins in less than 30 days
with subsequent average daily deposition at 1.4 micrometer
• Therefore after 3 months –approx – 0.1 mm can be expected.

Delayed filling :
Nygaard - Ostby (1972)
• Advocated complete removal of all caries dentin before
placement of permanent restoration
• Placement of temporary amalgam restoration in all teeth with
IPT and should be kept in place for 3 months after which time
the tooth may be re-entered and remaining caries dentin
removed and permanent restoration can be done

Success of minimal intervention depends on
• Correct diagnosis of pulp condition
• Hermetic seal of the cavity

• Effective oral environment
Indirect pulp capping is a viable technique and should be considered both in
primary and permanent teeth that are free of painful pulpitis .
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DEFINITION:
• The placement of medicament or non-medicated material on
the pulp that has been exposed in the course of preparing a
cavity in a carious teeth or a result of trauma
(Kopel 1992)
RATIONALE:

• The rationale behind this treatment modality is the
encouragement of young healthy pulps to initiate a dentin
bridge thus walling of exposure site

Objectives:
• Maintain the tooth’s vitality
• No evidence of post treatment signs and symptoms such as
sensitivity, pain or swelling.

• To achieve pulp healing and reparative dentin formation.
• No radiographic signs of pathologic external or progressive
internal root resorption or furcal/apical radiolucency.
• No harm to the succedaneous tooth.

INDICATION :

• Should be limited to only small
pinpoint mechanical exposure that
are surrounded by sound dentin
• Exposure should have bright red
hemorrhage that is easily
controlled by a dry cotton pellet
• Teeth with recent
traumatic
exposures (within 1-2 hr)

CONTRAINDICATIONS

•
•
•
•
•
•
•
•
•

History of severe tooth aches at night
Tooth mobility
Spontaneous pain
Excess bleeding at exposure site
Purulent or serous exudate from exposure
Thickening of PDL membrane
Inter-radicular radiolucency
Swelling/ Fistula
External/ Internal root resorption

Ideal exposure for DPC
1.Size of exposure
Should not exceed 1mm
2. Nature of exposure
Bright red: no oozing /profuse hemorrhage/easily
arrested
3. Location of the exposure:
occlusal – ideal
proximal – contra-indicated

Technique for Direct Pulp Capping

Rubber dam isolation
Pulp exposure – Further
manipulation avoided
Cavity irrigated with
saline or distilled water
Haemorrhage arrested –
Cotton pellet

Placement of pulp capping
material

A blood clot should not be allowed to
form after the cessation of bleeding
from an exposure, as it impedes pulpal
healing

• Placement of a temporary restoration
• Final restoration is done after determining the success of pulp capping which is
done by determining the dentinal bridge, maintenance of pulp vitality, lack of pain
and minimum inflammatory response

RECALL

• The tooth should be evaluated at 3–4 weeks, 3 months, 6 months,12 months, and
every year thereafter.
• Periodic radiographs are needed to detect the presence of periapical
radiolucencies, and for immature teeth, continued development of the root.

MEDICAMENTS AND MATERIALS USED IN
DPC

• Many medicaments and materials in the years have suggested
to cover the exposure and initiate pulpal healing and or hard
tissue structure repair
• For over 4 decades, calcium hydroxide used alone or in
combination with a variety of additives have been widely used
in pulp therapy- considered as standard material of choice for
pulp capping

CALCIUM HYDROXIDE
• Calcium hydroxide produces coagulation necrosis of the surface
tissue of the pulp; and directly under this surface tissue, the
underlying tissue differentiates into odontoblast, which elaborate a
matrix in about 4 weeks
• The greatest single benefit of the use of calcium hydroxide is the
stimulation it provides for formation of reparative dentin bridge,
perhaps caused by the irritating quality of its high alkalinity, pH 1112
• In this alkaline medium, the enzyme phosphotase is active in
releasing inorganic phosphates from blood, followed by
precipitation of calcium phosphate

Seltzer and Bender 1983
• Mentioned osteogenic potential of calcium hydroxide which is capable of
completely obliterating the pulp chamber and root canals
• Hence in case of failure – difficulty in performing future RCT

Via 1955 , Magnusson 1980
• Internal resorption and chronic pulpal inflammation have been cited as frequent
sequela when calcium hydroxide is used as capping material in primary teeth

Jepperson 1971
• 97.6% - clinical success and 88.4% histologic success in a long term study on the
use of creamy mix of CaOH on primary pulp
• Although CaOH paste have been shown to be efficacious in promoting dentin
bridge , their high pH , Water solubility and lack of physical strength led
manufacturers to introduce modified lower pH cement which set quickly and hard
for lining cavities and pulps
Gardner, Mitchelle and Mc Donald 1971
• Found that Vancomycin in combination with calcium hydroxide was somewhat
more effective than calcium hydroxide used alone and stimulated a more regular
reparative dentin bridge

• Sawusch 1981 - Dycal is a effective agent for direct pulp capping in both primary
and permanent tooth
• Sawusch 1982, Jerrel 1984, Turner 1987,Schroeder 1987 - have shown successful
results upto 80% in primary teeth with calcium hydroxide
• These studies have shown that calcium hydroxide paste do not cause any
pathologic sequela such as internal resorption, pulp obliteration

ZINC OXIDE EUGENOL
• The powder contains uncalcified zinc oxide plus small amounts
of zinc stearate, zinc acetate and rosin
• Liquid is purified eugenol or in some cases oil of cloves (85%
eugenol)
Glass and Zander 1949
• Direct contact of ZnOE with the pulp caused chronic
inflammation which prevented formation of a calcific barrier
and causes pulp necrosis

Authors against
Watts 1968
• Also found mild to moderate inflammation with no calcific
bridges in the specimens under his study
Weiss and Bjorvatn 1970
• Pulpal necrosis of the pulp in direct contact with ZnOE and
stated that any calcific bridge of an exposure was probably due
to layer of dentin chips
Hebrew and Andrews(1974)
• In a literature review of ZnOE as a DPC material could not
find any positive recommendations

Authors for

Sveen 1969
• 87% success rates with the capping of primary teeth with zinc oxide eugenol in
ideal situation of pulp exposure
Tronstad and Mjor 1972
• ZnoE more beneficial for inflamed and exposed pulps.

CORTICOSTEROIDS
JW.Brosch 1966
• Corticosteroids and antibiotics were suggested for DPC in pre-treatment phase ;
and also to be mixed with calcium hydroxide with the thought of reducing or
preventing inflammation
• These agent included
• Ledermix (calcium hydroxide + prednisolone)
• Neostigmine and Hydrocortisone
• Penicillin and vancomycin with calcium hydroxide

Rationale for using corticosteroids:
• Vitality of the pulp might be preserved if the inflammation could be controlled in
early stages
• Corticosteroid would render the cell membrane of mast cell to be more resistant to
release of histamine and heparin
• With the release of histamine and heparin prevented , inflammatory process would
not be triggered

Effects :
• Offers only Temporary relief of symptoms
• Lowers the tissue resistance to micro-organisms and allow the
growth and spread of micro-organisms

• Increased susceptibility to infection and spread of existing
infection, including bacteremia and septicemia (Germuth et al,
1952)
• Spread into general circulation- mainly due to stagnation of
blood, normal to the inflammatory process is prevented by the
anti-inflammatory effects of corticosteroids

ISOBUTYL CYNOACRYLATE
• Berkman 1971 - Isobutyl cyanoacrylate has been used as a
capping agent and has proved to be excellent haemostatic agent
and reparative dentin bridge stimulator
• Isobutyl cynoacrylate – was cytotoxic when freshly
polymerised but not after being exposed to air for 24 hours

• Healing of exposed pulp occurs with caries free exposure in
primary teeth with reparative dentin bridge formation
• Inflammation was minimal and no zone of necrosis was
observed

DENTIN BONDING AGENT
• It is suggested that dentin bonding agents may be used as
efficaciously for DPC and IPC by
• Cox 1994
• Kanca 1993
• Inokshi 1995
• Kashiwada 1991
• Heitman 1995
• Proponents of DPC with bonding agents point out that response
of the pulp-dentin complex does not depend on the dental
materials used as the pulp capping agent, but rather on its
capacity to avoid microleakage and the reparative capacity of
mechanically exposed dental pulp, regardless of the capping
material used when a proper biological seal was provided

DENATURED ALBUMIN
• Pulp exposure capped with a protein like denatured albumin ;
the protein becomes a matrix for calcification
• Porous pulp capping material absorb blood and exudate from
the pulp thus eliminate abnormal increase in pressure
Molven 1970• studied the reaction of pulp tissue to denatured albumin –
showed no clinical symptoms in all cases
• Histologically closure of perforation by hard tissue barrier was
not formed
• On this basis, he concluded that denatured albumin cannot be
used as a capping material
Ray E Stewart, Thomas K barber, Kenneth C Troutman, Stephen HY Wei. Pediatric Dentistry. Scientific Foundations and clinical Practice.Ed
1,St Louis: Mosby Inc, 1982

MINERAL TRI OXIDE AGGREGATE (MTA)

• Aenechi et al 2003 reported less inflammation and
thicker dentin bridge formation with MTA than
calcium hydroxide when used for mechanical
exposure
• MOA-tricalcium oxide in MTA reacts with tissue
fluids to form calcium hydroxide- leads to hard
tissue barrier formation

• Therefore it is believed that MTA has similar action
as calcium hydroxide
• MTA is superior is due to its good sealability and
biocompatibility

Iwamoto et al 2006
• Reported that there was no significant clinical and radiographic
differences between MTA and calcium hydroxide DPC following 30
and 136 days of evaluation
• Histological findings did not show statistically significant difference
in pulpal response and presence of dentin bridge between the 2
materials

Tuna and Olmez 2008
• Evaluated the effectiveness of MTA when used as a pulp capping
material in primary teeth and concluded that MTA was as successful
clinically and radiographically as calcium hydroxide when used for
DPC
Tuna & Olmez. Clinical long term evaluation of MTA as a Direct Pulp Capping material in primary teeth. Int Endod J .2008;41:273-278
George Bogen. Direct Pulp capping with MTA : An observational study. J Am Dent Assoc 2008;139(#):305-315
Srinivasan V, Waterhouse P and Whitworth J. MTA in pediatric dentistry. Int J Pediatr Dent 2009;19:34-47.

BONE MORPHOGENIC PROTEIN – Urist 1965
• Igarashi et al (2003) suggested that the use of BMP increases
the formation of reparative dentin and effectively producing the
dentin bridge
• Melin et al., (2000)- stated that this material is capable to
induce type I collagen formation by pulp cells, suggesting that
the same is directly involved in regulating cell proliferation and
migration
• These indicating the possibility of its use as a substitute for
materials commonly used for direct pulp capping

• Nakashima (1990); Rutherford et al. (1993) found that BMPs are also responsible
for dentinogenesis, inducing undifferentiated mesenchymal cells from the pulp to
form odontoblast-like cells, obtaining osteodentin and tubular dentin deposition,
when used as direct capping agents.

• Lianjia et al., (1993) reported that, one week after pulp capping with BMP, a small
sign of inflammation was found; however, at the end of the second week, a small
formation of osteodentin was present, without the formation of the dentin bridge,
thus showing one of the main advantages of BMP use, as capping material
Proteínas Óseas Morfogenéticas . Bone Morphogenetic Proteins: Its Application in the Process of Repairing the Dentin Pulp
ComplexInt. J. Odontostomat., 1(1):53-58, 2007.

Limitations of Direct Pulp Capping in Primary tooth
• Pulp capping material is placed it stimulates the undifferentiated mesenchymal
cells that differentiate to odontoclastic cells – exerts resorptive potential .
• High cellular content, abundant blood supply, and consequently faster
inflammatory response

Pulpotomy
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Definitions
• Heilling (1984) - The removal of the coronal portion of the pulp and the treatment
of the remaining radicular pulp in an attempt to maintain the tooth and its
supporting structure in a state of health.

• Braham and Morris (1985) - The amputation of vital pulp from the coronal
chamber followed by placement of a medicament over the radicular pulp slumps
to stimulate repair, fixation or mummification of the remaining vital radicular
pulp.
• D.B. Kennedy (1986) - Procedures involving removal of vital, partially inflamed
coronal pulp tissue and placing a dresser over the amputated pulp stumps and then
place the final restoration.
Raymond L Braham, Merle E Morris. Textbook of Pediatric Dentistry 1st ed. Williams & Wilkins Co. 1980.
Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.

• Andlaw and Rock (1993) - Pulpotomy is the procedure in
which the entire coronal pulp is removed with the aim of
removing all infected pulp tissue; the radicular pulp is then
treated in different way, according to the technique employed.
• Finn (1995) - Complete removal of the coronal portion of the
dental pulp followed by placement of a suitable dressing or
medicament that will promote healing and preserve the vitality
of the tooth.
• AAPD (1998) – Amputation of affected, infected coronal
portion of the dental pulp preserving the vitality and function of
the remaining part of the radicular pulp.

MS Muthu, N Sivakumar. Pediatric Dentistry 1st ed. Elsevier Publication, New Delhi 2009.
Sidney B Finn. Clinical Pedodontics. 4th ed. W.B.Saunders Company: Philadelphia 1991
Shobha Tandon. Textbook of Pedodontics 1st ed. Paras Publication, Hyderabad 2003.

Objectives and Rationale
• Removal of inflamed and infected coronal pulp at the site of exposure thus
preserving the vitality of the radicular pulp and allowing it to heal
• The radicular pulp should remain asymptomatic without adverse clinical signs or
symptoms such as sensitivity, pain, or swelling.
• Maintain the tooth in the dental arch
• There should be no harm to the succedaneous tooth

Indications
• Mechanical pulp exposure in a vital primary teeth
• Vital teeth which is considered larger for a pulp capping.
• In the treatment of pulpally involved vital primary teeth with
clinical manifestation of inflammatory response confined to
coronal pulp.
• Tooth free of radicular pulpitis.

• History of only spontaneous pain.

Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.
Raymond L Braham, Merle E Morris. Textbook of Pediatric Dentistry 1st ed. Williams & Wilkins Co. 1980

• Hemorrhage from amputation site is pale red and easily
controlled
• In the treatment of fractured vital permanent teeth with
pulp exposure lesser than one square millimeter with
time elapsed less than 72 hours.
• In the treatment of pulpally involved vital young
permanent teeth with open apices.

Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.
Raymond L Braham, Merle E Morris. Textbook of Pediatric Dentistry 1st ed. Williams & Wilkins Co. 1980

Based on radiographic evidence
• Tooth possesses at least two- thirds of its root length
• No evidence of internal resorption
• No inter-radicular bone loss
• No Periapical lesion

Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.
Raymond L Braham, Merle E Morris. Textbook of Pediatric Dentistry 1st ed. Williams & Wilkins Co. 1980

Contraindications
• Any sign or symptom which suggest that inflammation has
extended beyond the coronal pulp into the root canals.
• These include ;
― Spontaneous pain
― Tenderness to percussion
―Abscess and fistula
― Pus or serous exudates at the exposure site.
― Pathologic mobility
― Uncontrollable hemorrhage from the amputated pulp
stumps.

Raymond L Braham, Merle E Morris. Textbook of Pediatric Dentistry 1st ed. Williams & Wilkins Co. 1980
Pinkham. Pediatric Dentistry - Infancy Through Adolescence. 4th ed. Elsevier Publication, New Delhi; 2005
Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.

Based on Radiographic Assessment
• Widening of lamina dura
• External root resorption
• Periapical or interradicular radiolucency
• Internal Root resorption
• Pulp calcification
• Tooth near exfoliation or with no bone overlying the
permanent tooth crown.

Classification
1) According to Treatment Objectives
2) According to Number of Visits
3) According to Nature of Treatment

4) According to Materials

1. ACCORDING TO THE TREATMENT OBJECTIVES Ranly (1994)
•

a) Devitalization pulpotomy (Mummification & Cauterization)
a)Formocresol
b)Gluteraldehyde
c)Electrocoagulation

•

b) Preservation (Minimal devitalization)

a) Ferric sulphate
b) MTA
c) Laser

V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and
materials. Int J Pediatr Dent 2006; 16: 117-127.
Don M. Ranly . Pulpotomyth erapy in primary teeth: new modalities for old rationales. Pediatr Dent 1994;16:403-9.

• c) Regeneration (Inductive, Reparative)
• a) Calcium hydroxide
• b) Bone Morphogenic Protein.
• c) Collagen
• 2. ACCORDING TO THE NUMBER OF VISIT.
a) Single visit Pulpotomy
b) Multiple visit Pulpotomy

• The first pulpotomy technique (Sweet 1930) as a multi –visit
technique for vital as well as for non-vital teeth.
• Redig (1966)- reduced to single visit in a vital teeth with 5 min
application of Formocresol.

• 3. ACCORDING TO MATERIALS:
• a. PHARMACOLOGICAL AGENTS:
• Fixatives – formocresol, glutraldehyde
• Mineralizing / bacteriostatic agents- Ca(OH)2, MTA
• Sealers- Zinc oxide and eugenol
• Astringents- ferric sulphate
• Antibiotics – Erythromycin, vancomycin, tetracycline
• Tissue healing agents – enriched collagen solution, bone
morphogenic protein
• Glucocorticosteroids – corticosteroids

Raymond L Braham, Merle E Morris. Textbook of Pediatric Dentistry 1st ed. Williams & Wilkins Co. 1980

• b. NON PHARMACOLOGICAL AGENTS:
• Electrosurgery
• Lasers

• 4. ACCORDING TO THE NATURE OF TREATMENT

1) Vital Pulpotomy
2) Devitalization Pulpotomy
- Easlick’s devitalizing paste.
3) Non – vital Pulpotomy (Mortal Pulpotomy)

Technique for Pulpotomy - Single visit
• Clinical Procedure
• 1) Local Anesthesia
• Profound local anesthesia
• 2) Isolation
• Rubber dam isolation – formocresol is caustic agent
• 3) Caries Removal
• Prevents contamination, Proper visibility
• Use of No. 330 bur with high speed handpiece
• Use of No. 4 or 8 round bur with high / slow speed
handpiece
• 4) Access Opening
• De- roof the pulp chamber
Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry 3rd ed Quintessence Publishing Co., Chicago 1995

5) Excision of the pulpal tissue
• Use of large sharp spoon excavator / N0. 2
round bur
• Pulpal tissue should be amputated upto the
orifice
6) Saline irrigation
• Pulp chamber should be irrigated with
saline / no air blowing
7) Placement of sterile cotton pellet
• Saturated with saline
• Placed for 3 minutes
• Haemostasis achieved
8) Placement of sterile cotton pellet
• Moistened with 20% dilution formocresol
• Place a dry cotton pellet – maximum
contact

9) Removal of cotton pellet and check for fixation
• Pulp stump should appear blackish brown
10) If bleeding persists
• Check for residual pulp tissue
• Reapply formocresol (2 mins)
11) Interim restoration
• Restore ½ the pulp chamber with Zinc oxide Eugenol
12) Post Endodontic restoration
• Tooth prepared for stainless steel crown

Two visit pulpotomy
• Clinical Procedure (Devitalization Pulpotomy)
1st appointment:
• Profound local anesthesia
• Rubber dam isolation – formocresol is caustic agent
• Access Opening - pulp chamber enlargement with round
bur
• Apply paraformaldehyde paste
• Seal the cavity with temporary dressing (1-2 weeks)
Formaldehyde gas liberated from paraformaldehyde enters
the coronal and radicular pulp – fixing the tissues

• 2nd appointment:
• Remove temporary dressing
• Deroof the pulp chamber
• Remove coronal pulp
• Wash and dry the pulp chamber
• Apply sub-base of ZOE
• Restore tooth
• Allen (1984)- found no difference in the success rate between
one stage and 2 stage procedure

• Miyamoto (1974)- suggested two visit apt technique for
uncooperatve children

Medicaments used in Pulpotomy
Devitalising
Formocresol
Gysi Trio Phosphate
Easlick’s Paraformaldehyde
Paraform Devitalising Paste
Preservative
ZOE
Glutaraldehyde 2%
Ferric Sulphate 15.5 %

Pulpotomy Medicaments: Continued Search for New Alternatives- A Review. Kumar Praveen NH,2014

Regenerative

Calcium Hydroxide
MTA
BMP
Other Materials
Lyophillised freeze dried platelet
Propolis
Laser

Enamel Matrix
Sodium Hypochlorite 5%
Bioactive Glass
Ankafred Blood stopper
Nano Hydroxyapatite
Platelet Rich Plasma
Pulpotec

Calcium Phopshate Cement

History
• Early 1800’s – Gold and lead foil as a protective covering
• Mid 1800’s – asbestos fibers, cork, beeswax, pulverised glass calcium compounds,
eugenol based medicaments.
• Leptowskis (1865)- introduced formalin as a mummifying agent,
• Nitzel (1874) – used tricresol - formalin tanning agent
• Gysi (1898) - Paraformaldehyde as the principle ingredient
Don M. Ranly . Pulpotomyth erapy in primary teeth: newm odalities for old rationales. Pediatr Dent 1994;16:403-9.
Jane Waterhouse. “New Age” Pulp Therapy – Personal thoughts on a Hot Debate. Pediatr Dent 2008; 30:247-252.

• Buckely (1904) - introduced formocresol
• Teuscher & Zander (1938)– Calcium Hydroxide - amputated
vital pulp
• Reumping et al (1983) - Electrosurgery
• Fei et al (1991)- Ferric Sulphate
• Fadavi (1988) - Freezed dried bone
• Nakashima (1995) - Bone Morphogenic protein and
Osteogenic protein

Don M. Ranly . Pulpotomyth erapy in primary teeth: newm odalities for old rationales. Pediatr Dent 1994;16:403-9.
Jane Waterhouse. “New Age” Pulp Therapy – Personal thoughts on a Hot Debate. Pediatr Dent 2008; 30:247-252.

Ideal Properties of Pulpotomy Medicaments
1) Should be bactericidal
2) Harmless to the pulp and surrounding structures
3) Promote healing of the radicular pulp

4) Not interfere with physiologic process of root resorption

Pinkham. Pediatric Dentistry - Infancy Through Adolescence. 4th ed. Elsevier Publication, New Delhi; 2005

Formocresol
Formocresol was introduced in 1894 .
―Buckley (1904) - prominent in the field of dentistry.
―Gold standard medicament for vital and non-vital pulp
therapy
Composition

• Buckley’s Formocresol (concentrated stock solution)
― Formaldehyde – 19% (fixing agent)
― Tricresol – 35%
― Glycerine- 15%
―Water-31%
Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry 3rd ed Quintessence Publishing Co., Chicago 1995
Pinkham. Pediatric Dentistry - Infancy Through Adolescence. 4th ed. Elsevier Publication, New Delhi; 2005

Preparation: (Loos et. al., 1973)
1/5th concentration Buckley’s formula used currently

Dilute 3 parts (90 ml) glycerine with 1 part (30 ml) sterile water

Add 30 ml of formocresol to 120 ml of diluent to obtain 150 ml
of dilute formocresol

Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry 3rd ed Quintessence Publishing Co., Chicago 1995
Pinkham. Pediatric Dentistry - Infancy Through Adolescence. 4th ed. Elsevier Publication, New Delhi; 2005

Mechanism of Action
• Formaldehyde:
―Pass readily through mucous membrane but uptake into skin is poor.

―Once within tissue- reacts directly with protein and nucleic acid
• Tricresol:
―↓ solubility and diffusion properties of formaldehyde- reduces movement out

of root canal.
―↑ permeability of cell membrane by disrupting the lipid components
FC releases the formaldehyde → diffuses through the pulp, combines with cell
protein and fixes the pulp (Berger, 1965)
R.J. Andlaw, W.P. Rock. A Manual of Pediatric Dentistry. 4th ed. Churchill Livingstone, London ; 1996.

(Berger 1965)

• Formocresol solution releases formaldehyde- diffuses
through pulp and by combining with cellular protein, fixes
the tissue.

• Pulp closest to the pulp chamber- becomes fixed
• More apically, fixation may not be complete
• Most apically – tissue remains vital
• Replaced by vital granulation tissue.
• (Beaver et al 1966) observed that it was not the granulation
tissue, but the pulp itself, that showed areas of coagulationresembling granulation tissue
R.J. Andlaw, W.P. Rock. A Manual of Pediatric Dentistry. 4th ed. Churchill Livingstone, London ; 1996.

Histological Observation

Massler and Mansokhani (1959)
– Described tissue reaction to FC.
― In 7-14 days-appearance of 3
distinct zones.

1
2
3

• 1 - Acidophillic zone of fixation - most coronal part of the radicular pulp - bacteria free,
inert, resistant to autolysis , acts as a deterrent to further microbial infiltration
• 2 - Pale staining zone of atrophy in the middle region of radicular pulp wherein cells and
fibers were greatly diminished
• 3 - Zone of inflammatory cells diffuse deeply into the underlying normal pulp in the apical
region

Variations in Technique
• Application time
― 7 day / two-step pulpotomy (Sweet 1936)
― 1 min (Garcia – Godoy 1982)
― 2 min (Mathewson)
― 3 min (Doyle 1961)
― 5 min (Emmerson 1959, Berger 1965, Redig 1968)
• Dilution of FC:
―Morawa et al (1975) and Fuks & Bimstein (1981)- 1/5th dilution
was equivalent to using full strength FC.
• Inclusion or omission of FC from subbase:
―Beaver et al (1966)- compared ZOE sub base and FC mixed with
ZOE sub base- identical results → use of FC in sub base not
recommended.
―Sue Seale et al (2000) – Incorporation of formocresol in ZOE sub
base is a very successful treatment modality for primary molar
pulpotomies.

Safety issues
• Formocresol – medicament of choice – over a period of 100
years
• Use of Formocresol – Unwarranted in Pediatric Dentistry –
safety concerns (Ranly,1984; Garcia-Godoy,1986)
• Toxicity
― Local toxicity
― Systemic toxicity
― Mutagenity
―Carcinogenicity

―Immune sensitization

• a. LOCAL TOXICITY
• Ranly (1984) – histological appearance of tissue fixation does not
result in a healing process.
• b. SYSTEMIC TOXICITY
• Pashley et al (1980), Myers et al (1983) – formocresol absorbed

systemically from pulpotomy sites and distributed throughout the
body (muscles, spleen, liver, kidney, heart and lungs).
• Ranly (1984)– stated that over 3000 pulpotomies have to be

performed at the same time for FC to reach toxic levels
systemically

c. MUTAGENICITY, GENOTOXICITY AND CYTOTOXICITY
• Exposure of cells to formaldehye – formation of DNA-Protein
Matrix
• Common types of DNA damage – chromosomal aberrations
and deletion
• Carcinogenic potential – site of initial contact in nasal mucosa
(Casanova et al, 1989)
• Undergo spontaneous hydrolysis – does not persist for more
than few hours

• Dental studies
― Zarzar et al (2003) – formocresol – is not mutagenic
― Ribeiro et al (2005) – not considered genotoxic.
• Conclusion from above studies:

• Carcinogenicity development has been demonstrated only
after prolonged exposure to formaldehyde only at the
contact sites.
• Therefore, application of microgram quantities of FC for
pulpotomy- will not cause distant site genotoxicity
Alan R Milnes. Persuasive Evidence that Formocresol use in Pediatric Dentistry Is Safe. J Can Dent Assoc 2006;72(3): 247-249.

EFFECT OF FORMOCRESOL PULPOTOMY ON SUCCEDANEOUS
TEETH

• Pruhs et al (1977) and Messer et al (1980)- FC caused enamel opacity on the
permanent successor.
• But subsequent studies did not support this (Rolling et al, 1978).

Success rates
- Law and Lewis (1964) – 90 – 98%
- Wright and Widmer (1979) – 80%
- Rolling and Thylsrup (1975) – 70-91% (36 months)
- Berger (1965)- 97%
- Morawa et al (1975)- 98%

- Redig (1968) – 86-90%
- Doyle et al (1962) – 100%
- James A Coll (1985) 80.5%

SIGNS OF FAILURES
•

Premature exfoliation 6.3% (Sweet 1962)

•

Internal resorption 37% (Magnusson 1978)

Gluteraldehyde
• Introduced by Gravenmade (1975) as a tissue fixative and as a
pulpotomy agent by Ranly (1984).
• An alternative to formocresol as a tissue fixing agent
• Dialdehyde compound- C5 H8 O
• Excellent disinfectant
• Has strong pungent odour
• Limited shelf life – 1 year at room temp
• Non immunologic, Non mutagenic, Non carcinogenic
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

• Davis et al (1982) - have concluded that glutaraldehyde may offer distinct
advantages over formocresol in the treatment of carious exposed primary
and young permanent teeth.
―It is more active in fixing the surface tissue and more rapidly limited in
its depth of penetration through these tissue.
―Glutaraldehyde does not exhibit as significant ability to induce the total
loss of vitality in the radicular pulp tissue as that was observed with
Formocresol.

―No granulation tissue in growth, through the apex when treated with
glutaraldehyde.
―Glutaraldehyde does not perfuse the tissue at the apex, no demonstrated
systemic distribution.
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

• Garcia – Godoy (1983, 1986) – 2% gluteraldehyde pulpotomy
(1-3 min) – 96% success – 2yrs period –
• Giuliana (1988) – 96% (12 month)
• Prakesh et al (1989) – 100% success rate compared to 90%
formocresol
• Fuks et al (1990) – 18% failure due to internal resorption
• Srinivasan, Patcheti, (2006) – application of 5 mins

Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.
V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and materials. Int J Pediatr Dent 2006; 16: 117-127.

Disadvantages:
• Short shelf life

• It has to be freshly prepared
• Decreased levels of success than FC

Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Ferric Sulphate
• Commonly used coagulative and haemostatic agent
• Suggested as an alternative to FC by Fei et al (1991)
• Used in pulpotomy procedures in 15.5% conc.
• Application time-15 sec

Michael J. Casas. Do We Still Need Formocresol in Pediatric Dentistry? J Can Dent Assoc 2005; 71(10): 749-751.

MECHANISM OF ACTION OF FERRIC SULPHATE
• Forms ferric ion protein complex, when in contact with blood
• Seals off the cut vessels mechanically resulting in hemostasis
• The agglutinated protein complex forms a plug, which
occludes the capillary orifices, preventing blood clot formation
• Preventing the formation of a blood clot may minimize the
chances of chronic inflammation and internal resorption (Schroeder 1973)

Smith NL, Seal, Nunn. Ferric Sulphate pulpotomy in primary molar. A retrospective study Pediatr Dent 2000; 22(3): 192-199

Clinical Studies
• Landau & Johnsen (1988) - conducted the first animal study
• Fie et al (1991) - one year prospective human study - 96% success
rate
• Fuks et al (1997) -Compared between Ferric sulphate & Formocresol.
Outcomes of both medicaments equal after 6weeks .
• Ibricavic & Al-James (2000) - reported 97.2% success rate after 20
months
• Loh, O’Hoy (2004) -Comparison between Ferric sulphate &
Formocresol -Showed similar clinical/ radiographical success rate –
1 year
• Markovic et al (2005) – Success – 91% - Formocresol, 89% - Ferric
sulphate

Smith NL, Seal, Nunn. Ferric Sulphate pulpotomy in primary molar. A retrospective study Pediatr Dent 2000; 22(3): 192-199
Fuks, Holan; Ferric suplhate vs dilute formocresol in pulpotomised primary molars: long term follow- up; Peadiatr Dent; 1997; 19:327- 30
Loh, O’Hoy; Evidence based assessment: Evaluation of formocresol vs Ferric suphate primary molars pulpotomy; Peadiatr Dent. 2004;26 :401-409.

Calcium Hydroxide
• Introduced by Herman (1930)
• Teucher and Zander (1938)- first used Ca(OH)2 in human
primary teeth- 70% success.
• Calcium hydroxide is a white, crystalline, slightly soluble basic
salt, dissociates into calcium ions and hydroxyl ions in solution.
• Exhibits a high alkalinity (pH 12)

Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Clinical Studies
• Teuscher and Zander (1938) - obtained a success rate of 70%.
• Via (1955), Schroder et al (1978), Doyle et al (1962)
―Concluded that Ca(OH)2 treatment was associated with dentine bridge formation
and complete healing of the stumps of the amputated dental pulp.
―But, when failed – internal resorption was the most common etiological factor.

• Magnusson (1970) -obtained 12% clinical & 33% radiographical results.

Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982
V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and
materials. Int J Pediatr Dent 2006; 16: 117-127.

• Calcium Hydroxide is not recommended as a pulpotomy
medicament for the primary teeth (Ranly 1994).
• However calcium hydroxide is the material of choice for direct
pulp capping and pulpotomy techniques in permanent teeth
(Mc Donald 1996)
• Commercially available products – Pulpdent, Dycal and
Hydrex

Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Zinc Oxide Eugenol
• First agent to be used for preservation pulpotomy technique.
• Glass and Zander (1949)- have reported that zinc oxide eugenol in
contact with vital pulp tissue produce inflammation, abscess formation
and liquefaction necrosis.
• 24 hours after pulp capping a pulp with ZOE, the adjacent underlying
tissue contains a mass of red blood cells and PMN leukocytes.
• The haemorrhagic mass is demarcated from the underlying pulp tissue by
a zone of fibrin and inflammatory cells.

• Two weeks after the pulp capping with ZOE- chronic inflammation
extends apically
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

• ZOE failed to stimulate osteogenesis.
• Doyle et al - (1962) carried out pulpotomy using zinc oxide eugenol in
14 teeth and found histological success rate of 92%,radiographic
success rate 92% and an clinical success rate of 100%.
• Berger (1963) - found a 58% and 100% radiographic and clinical
success rate respectively in 17 teeth treated with zinc oxide eugenol but
there was 0% histologic success rate.
• ZOE – used as a pulpotomy medicament showed variable responses of
acute or chronic inflammation, internal resorption, coagulation
necorsis, hyperemia, odontoblast destruction and pulpal fibrosis located
subjacent to the amputation site.
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Mineral Trioxide Aggregate
•

Introduced by Torabinejad (1995) – for lateral perforation.

• Introduced later as a pulp capping agent

• Torabinejad and Chivian (1999) - introduced MTA for
pulpotomy procedure
• Combination of refined Portland cement with bismuth oxide
• Available as Grey and White MTA.
V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and
materials. Int J Pediatr Dent 2006; 16: 117-127.
Eidelman et al. MTA Vs Formocresol in pulpotomized primary molars: A preliminary report. Pediatr Dent 2001; 23: 15-18
Agamy et al. Comparison of MTA and Formocreol as pulp capping agents in pulpotomized primary teeth. Pediatric Dent. 2004; 26: 302-309

• Pitt Ford (1996) – tested MTA as a pulp capping agent – successful with no pulpal
inflammation after 5 months when compared to Ca(OH)2
• Koh et al (1998), Holland et al (1999) – MTA stimulates release of cytokines and
production of Interlukines that aid in dentin bridge formation.
• Eidelman et al (2001) – MTA as a suitable alternative to formocresol
• Agamy et al (2004) – compared between Grey, White MTA and Formocresol
Concluded that grey MTA was superior to white MTA and formocresol. Canal
obliteration with MTA, not with formocresol, and Formation of thick dentin bridge at
amputation sites.
V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and
materials. Int J Pediatr Dent 2006; 16: 117-127.
Eidelman et al. MTA Vs Formocresol in pulpotomized primary molars: A preliminary report. Pediatr Dent 2001; 23: 15-18
Agamy et al. Comparison of MTA and Formocreol as pulp capping agents in pulpotomized primary teeth. Pediatric Dent. 2004; 26: 302-309

Advantages of MTA as a pulpotomy agent:
• Lack of internal resorption
• Biocompatible
• Good sealing ability

• Promotion of hard tissue formation
Disadvantages of MTA
• Increased cost

• Storage

V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and materials. Int J Pediatr Dent 2006; 16: 117-127.
Holan et al, Long term evaluation of pulpotomy in primary molars using MTA or Formocresol. Pediatr Dent 2005; 27:129-136

Sodium Hypochlorite

• Introduced by Dakin (1915) – antiseptic agent
• From 1920 – used as root canal irrigant
• Rosenfeld (1978) - 5% NaOCl – 15 minutes - vital pulp tissue on the surface and
found to have minimal effect on deeper pulpal tissues.
• Hafez et al (2000) – no pulpal inflammation following haemostasis using 3%
NaOCl for 40 – 50 seconds in pulpotomized adult monkey teeth. In contrast –
pulpal necrosis with formocresol.

Kareen Vargas. Preliminary evaluation of sodium hypochlorite for pulpotomies in primary molars. Pediatr Dent 2006; 28: 511-517

• Accorinte et al (2005) – comparsion study with ferric sulphate,
NaOCl, saline, calcium hydroxide in premolars– 60% failure
with ferric sulphate.
No clinical failure with NaOCl and Ca(OH)2 – but with
comparable chronic inflammation.
• Vargas et al (2006) – NaOCl was superior to ferric sulphate as
a pulpotomy medicament, with 100% clinical success and 86%
radiographic success over a period of 12 months with internal
resorption being the common failure.

Kareen Vargas. Preliminary evaluation of sodium hypochlorite for pulpotomies in primary molars. Pediatr Dent 2006; 28: 511-517

Biologic Modulators (Growth Factors)
• Biologic modulators include:

―Growth factors are biological modulators that can promote
cell proliferation and differentiation.
―BMP- members of Tumor Growth Factor
―Other osteogenically active growth factors are
• Platelet- derived growth factors,

• Insulin-like growth factor and
• Fibroblast growth factor
Don M. Ranly . Pulpotomyth erapy in primary teeth: newm odalities for old rationales. Pediatr Dent 1994;16:403-9.

―Enamel Matrix Derivative (EMD)- obtained from
embryonic enamel as amelogenin. EMD induced processes
actually mimic parts of normal odontogenesis.
• These modulators are intended to
―Improve treatment modalities
―Induce tissue regeneration
• They are implicated in cell differentiation, regeneration, tissue
morphogenesis and repair.
Don M. Ranly . Pulpotomyth erapy in primary teeth: newm odalities for old rationales. Pediatr Dent 1994;16:403-9.

• Nakashima (1991) - Emdogain gel – pulpotomy agent
• Sabbarini et al (2007) – evaluated EMD pulpotomies in primary
canines – extracted the tooth at 1 week, 2 weeks and 6 months.
• Histological Picture
• 1 week: amputated pulpal surface lined by a thin, continuous
cellular layer.

• 2 weeks: small islands of dentin-like tissue at different stages
of mineralization.

Sabbarini et al. Histological evaluation of Enamel matrix derivative as a pulpotomy agent in primary teeth. Pediatr Den 2007; 29: 475-479
Sabbarini et al. Comparison of Enamel Matrix Derivative and formocresol as pulpotomy agent in primary teeth. J Endod 2008; 34(3) 285-289

• 6 months: islands of dentin-like tissue trying to bridge
the full width of the coronal pulp at the interface
between wounded and the unharmed pulp tissue.
Results
• EMD components act as a signal for induction of mesenchymal
cell differentiation, maturation and biomineralization.
• Form a stable extracellular matrix that provides a beneficial and
protective pulp environment.
Conclusion
• EMD, a bioinductive material that is compatible with vital
human tissues, offers good healing potential and is capable of
inducing dentin formation, leaving the remaining pulp tissue
healthy and functioning.
Sabbarini et al. Histological evaluation of Enamel matrix derivative as a pulpotomy agent in primary teeth. Pediatr Den 2007; 29: 475-479
Sabbarini et al. Comparison of Enamel Matrix Derivative and formocresol as pulpotomy agent in primary teeth. J Endod 2008; 34(3) 285-289

Corticosteroids
• Mixture of Corticosteroids was proposed theoretically as a
pulpotomy mediacament.
• Offers only Temporary relief of symptoms
• Lowers the tissue resistance to micro-organisms and allow the
growth and spread of micro-organisms
• Anti-inflammatory property of steroids - release of histamine
and heparin prevented – reduce the tissue capacity for
localizing microorganisms.
• Germuth et al (1952) and Menkin et al (1953) and Lucia et al
(1952) – stated an increased susceptibility to infection and
spread of existing infection – as a result of the antiphysiological
property of steriods.
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

• Ledermix- contains
―Triamcinolone acetonide
―Calcium dimethy chlortetracycline
• Sazak et al (1996)- compared Ca(OH)2 and combination of
Ca(OH)2 and ledermix on cariously exposed pulp- no
difference in inflammatory reaction
• Minimal data to support the use of ledermix as a pulpotomy
agent in primary teeth.

Isobutyl Cyanoacrylate
• Proven as a hemostatic agent as well as a reparative dentin bridge
stimulator.
• Superior to Ca(OH)2 – provides a hermetic seal with minimal
inflammatory response, no microabcesses formation, no zone of
necrosis.
• Toxicity – Spanberg (1975) -Cyanoacrylates produce toxic effects in
mammalian cells.
• Hence the use of isobutyl cyanoacrylate as a haemostatic agent in
pulpotomy remains insecure.
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Cresatin
• Cresatin (metacresyl acetate) is the acetic acid ester of
metacresol .
• Sandler et al (1971) – efficacy of cresatin pulpotomy in non
carious primary molars – 25 specimens were evaluated 1 to 147
days clinically, radiographically and histologically.
• Results - 96% success clinically
- 100% radiographically
- 84% histologically
• Conclusion – Cresatin – a pulpotomy medicament for non
carious tooth in monkeys. Further long term clinical,
histological and radiographical research is needed in on carious
human primary tooth.
Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Autologous Dentin Fragments
• Dentin fragments that penetrate during cavity preparation –
influence on the healing of the pulp wound.
• Glass and Zander (1949), Langeland (1971) - capsule of
osteoid tissue formed around the fragments – accelerate healing
of the pulp tissue
• Oberztyn (1966) – mechanism of repair process occurs as a
result of transplant of viable tissues and not as a foreign body
reaction.

Ray.E.Stewart, Thomas K. Barber, Kenneth C Troutman, Stephen Wei. Pediatric Dentistry. 1st ed. C.V.Mobsy Company: Toronto 1982.

Paraformaldehyde
• Liquid contains eugenol and rose oil
• Powder contains zinc oxide, barium sulfate, titanium oxide,
paraformaldehyde, calcium hydroxide and phenyl mercuric
borate
• Hannah and Rowe (1971) – treated 151 primary molars with
5% paraformaldehyde pulpotomies
• Post operative histological pictures (2 to 12 months) showed
coagulation necrosis in the coronal third and granulation tissue
intake in the apical third
• 15 -27 months – granulation tissue present throughout the
canal with acute and chronic inflammatory changes throughout.

BEECHWOOD CRESOTE
• Mixture of – cresol, glycol and other phenols.
• Cotton soaked – sealed in to a carious cavity or on exposed
pulp – until coronal pulp is dead.
• Found to be far more toxic than formocresol and has no place
in use in pediatric dentistry.

Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric Operative Dentistry. 4th ed. Butterworth-Heinemann LTD . NewDelhi: 1996.

Tetrandrine
• Tetrandrine - A bisbenzyl isoquinoline alkaloid with broadspectrum anti-inflammatory properties.
• Seow et al (1993)- evaluated as a pulpotomy medicament in a
canine model.
• Histological sections – after 3 days (acute inflammation) and
six weeks (chronic inflammation)
• Results - Significant neutrophil infiltration in only 30% of teeth
treated with tetrandrine, compared with 81%, 84%, and 100%
of teeth treated with Ledermix, formocresol and saline.

Seow et al. Evaluation of the novel anti-inflammatory agent tetrandrine as a pulpotomy medicament in a canine model. Pediatr Dent 1993; 15(4):
263-266

Other Experimented Pulpotomy Agents

• Enriched collagen
• Chrondrotin sulfate
• Sodium hyaluronate

• Dimethyl Suberimidate (DMS) (Ranly and Lazzari,
1983)

Non-Pharmacological Methods
1. Electrosurgical
Electrofulguration)

Pulpotomy

(Electrocautry

or

• Electrocoagulation of the pulp was reported in 1957.
• Mack (1967)- performed electrosurgical pulpotomies.
• Shulman et al (1987) – found formocresol to be more effective
than electrosurical pulpotomy
• Mack and Dean (1993) – 99% success rate for primary molars
undergoing electrosurgical pulpotomies.
• Mack and Dean (2002) – showed a success rate of 95%
compared to 87% formocresol
Fishman, Udin, Good, Rodef.Successo f electrofulguration pulpotomiesc overed by .z.in.c oxide and eugenol or calcium hydroxide:a clinical study. Pediatr Dent 18:385-90 1996
Shulman et al Comparison of Electrosurgery and formocresol as pulpotomy techniques in monkey primary teeth. Pediatr Dent 1987; 9(3): 189-192
Mack and Dean. Comparison of electrosurical and formocresol pulpotmy procedures in children Int J Pediatr Dent 2002; 12:177-182

• Electrosurgical Pulpotomy
Mechanism of Action
• Anderman (1982) – the procedure carbonizes and denatures
the pulp tissues, producing a layer of coagulative necrosis,
which acts as a barrier between the lining base material and the
healthy radicular tissue.

V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and
materials. Int J Pediatr Dent 2006; 16: 117-127.

Procedure
• Initiated by removal of coronal pulp. Large sterile pellets are
placed to obtain temporary hemostasis
• Cotton pellet are removed – immediately, the knife edged
electrode is placed slightly above the tissue (1-2mm)
• The electrical arch is allowed to bridge the gap to the first pulp
stump for 1 second followed by a cool down for 5 seconds.
• After every current application, new cotton pellet is placed, to
absorb any blood or tissue fluids before next current
application.

• Single current application of 1 sec can be made in every orifice
in a rotational sequence to avoid heat build up in any area of the
tooth. Usually repeated 3 times in each orifice
• After completion pulp stumps appear dry and blackened
• Followed by a reinforced zinc oxide eugenol mixture filling and
a stainless steel crown

Stephen Cohen, Richard, Burns. Pathways of the Pulp. 8th ed. Mosby Publishers: Missouri, 2002.

2.

Laser Pulpotomy

• Adrian et al (1971) reported the use of Ruby laser in dentistry
• Shoji et al (1985) first evaluated Carbon dioxide lasers in pulpotomy.
• Ebihara (1985) reported the effect of Nd:YAG laser on the wound healing
of amputed pulp
• Gutknecht et al (1996) - 99.9% of bacterial elimination following
application of Nd: YAG laser.
• Wilkerson et al (1996) – evaluated the effect of argon laser on vital
pulpotomy clinically, radiographically and histologically. Results showed
that all soft tissue remained normal and reparative dentin formation seen
histologically.
James C. Adrian; Pulp effects of Neodymium lasers; A preliminary report. J Am Dent Assoc 1971; 83; 113-117.
Kotlow; Lasers for pulp therapy; Dent Clin North Am 2004; 48: 889-922.
Jeng-fen Liu, Laser pulpotomy of primary teeth; Pediatr Dent; 1999; 21; 128-129

• Wilder – Smith and Dang et al (1997) stated formation of secondary dentin
and a regular odontoblastic layer was present.
• Jukic et al (1998) – Irradiation caused carbonization, necrosis, inflammatory
infiltration, edema and haemorrhage in the pulpal tissues
• Lasers cleans the pulp chamber in 10 – 20 sec. Complete hemostasis achieved
by exposure to Nd:YAG laser at 2W, 20Hz, 100mj. Introduced into the canal
orifice through a standard quartz 320µm optical fiber.
• Jeng-fen Liu et al (1999) studied the effect of Nd:YAG laser for pulpotomy in
primary teeth and noted 100% success with no abnormal signs or symptoms
and only one tooth had internal resorption at follow up visit

James C. Adrian; Pulp effects of Neodymium lasers; A preliminary report. J Am Dent Assoc 1971; 83; 113-117.
Jeng-fen Liu, Laser pulpotomy of primary teeth; Pediatr Dent; 1999; 21; 128-129

The pulpal responses to lasers treatment can be graded histologically :• Grade 0 – no evidence of deviation from the normal histology

• Grade 1 – a minimal change from the normal histology characterized by
loss of orientation of the odontoblast, edema and extravascular leukocytes
and red blood cells
• Grade 2 – focal necrosis in the odontoblast layer in addition to features
noted in grade 1
• Grade 3 – generalized coagulation type necrosis of all pulpal elements

James C. Adrian, Pulp effects of Neodymium lasers; A Preliminary report. J. Am Dent Assoc 1971; 83; 113-117.

• Lasers used for pulpotomy procedures:
―CO2 laser
―Nd:YAG laser
―Gallium Arsenide laser
―Argon laser
―Erbium yttrium aluminium garnet laser

V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and materials. Int J Pediatr Dent 2006; 16: 117-127.

Landmark Studies
• Gysi (1898) - Paraformaldehyde as the principle ingredient
• Buckely (1904) - introduced formocresol
• Application time of formocresol
― 7 day / two-step pulpotomy (Sweet 1936)
― 1 min (Garcia – Godoy 1982)
― 2 min (Mathewson)
― 3 min (Doyle 1962)
― 5 min (Emmerson 1959, Berger 1965, Redig 1968)
• Teuscher & Zander (1938)– Calcium Hydroxide - amputated
vital pulp

V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and materials. Int J Pediatr Dent 2006; 16: 117-127.

• Reumping et al (1983) - Electrosurgery
• Ranly (1984)- Glutaraldehyde

• Shoji et al (1985) first evaluated Carbon dioxide lasers in pulpotomy
• Fadavi (1988) - Freeze dried bone
• Fei et al (1991)- Ferric Sulphate
• Nakashima (1991) - Bone Morphogenic protein and Osteogenic protein

V.Srinivasan, L.Patchett, J.Waterhouse, Is there life after Buckley’s Formocresol? Part I – A narrative review of alternative interventions and materials. Int J Pediatr Dent 2006; 16: 117-127.
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Contents
• Definitions
• History
•
•
•
•
•
•
•
•

Objectives
Indications
Contraindications
Single visit Pulpectomy
Two visit Pulpectomy
Partial Pulpectomy
Step wise Description
Conclusion

Definitions
Finn ( 1975 )- Refers to the removal of all pulp tissue from the tooth, including
both coronal and root portions.
Mathewson (1995) - Pulpectomy involves complete removal of necrotic pulp
tissue from the root canals of primary teeth and filling them with an inert
resorbable material so as to maintain the tooth in the dental arch.
Ingle (2002)- Pulpectomy is a non-vital technique and involves the complete
extirpation of the irreversibly inflamed and/or necrotic pulp followed by canal
obturation with a resorbable medicament in primary teeth.
Ingle and Bakland. Endodontics. 5th ed. Elsevier publishers: Canada, 2002

History
• The Historic View has never been in favor of pulpectomy in primary teeth.

• COHEN – Primary teeth were not suitable for proper biomechanical endodontic
procedures
• MASSLER – Only the most dedicated of pediatric dentists should attempt
endodontic procedures in primary teeth

• BRAUER – Endodontic procedures were impractical in children
• RABINOWITCH – Published an extensively documented study of 1363
pulpectomies in molars and reported that an average of 5 visits were required for
non-periapically involved teeth and 7 visits for periapically involved teeth.

Massler M. Therapy conductive to healing of the Human Pulp. Oral Surg. 1972; 34:122-30

Objectives – AAPD 2009
• Following treatment , the infectious process should resolve
• There should be radiographic evidence of successful filling without gross over or
under filling
• The treatment should permit resorption of primary root structures and filling
materials at approximate time to permit normal eruption of succedaneous teeth
• There should be no radiographic evidence of further breakdown of supporting
tissues
• The treatment should alleviate and prevent further sensitivity, pain or swelling
• There should be no internal or external root resorption or other pathology

Indications
Kennedy

•
•
•
•

A non vital tooth associated with abscess or Fistula
Presence of pus at the exposure site or in pulp chamber
Cellulitis
Extensive furcation pathology

Stewart &
Barber
• The Radicular - chronically inflamed
• The tooth is restorable
• There is no evidence of internal resorption , external resorption is within
normal limits
• Mobility or intra-radicular bone loss are minimal
• Abscess and fistula are present
• The hemorrhage from amputation site is red and scanty, difficult to
control or absent
• It is definitely indicated for primary teeth without permanent successor

Ingle
• Primary teeth with pulpal inflammation extending beyond the
coronal pulp but with roots and alveolar bone free of pathologic
resorption
• Necrotic pulp, minimum root resorption and minimum bone
destruction in bifurcation area
• Presence of sinus tract
• Teeth without permanent successors

Cohen

• Pus at exposure site or pulp chamber
• Extensive furcation pathology
• Cellulitis
• Non vital primary teeth in haemophiliacs
• Molars supporting orthodontic appliances

Stephen Cohen, Richard C Burns.Pathways of Pulp. Ed 8, India:Mosby Inc,2002

Mathewson

• Traumatized primary incisor with resultant pathologic condition
in children younger than 4 to 4.5 years

• Root resorption not more than two-thirds to three-fourths

AAPD guidelines 2009
• Indicated in primary teeth carious pulpal exposures in which following coronal
pulp amputation ,
• The radicular pulp exhibits clinical signs of hyperemia, such as excessive
hemorrhage,

• Evidence of radicular pulp necrosis

Contraindications
• A tooth that is not restorable
• Pathologic condition extending to the developing tooth bud
• Less than two-thirds of the primary root structure remaining
• Internal resorption of the pulp chamber or root canal
• Carious communication between the chamber floor and
furcation.

• Chronic illness - leukemia, RHD
Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry. Ed 3, Chicago : Quintessence Publishing Co Inc, 1995
Ingle and Bakland. Endodontics. 5th ed. Elsevier publishers: Canada, 2002

Single Visit Pulpectomy
• Indication: Vital teeth where hemorrhage
from the amputated radicular stumps is dark
red, slowly ooze and is uncontrollable
• Procedure: All the remaining caries should
be removed before entering the pulp chamber
• De-roof pulp chamber using fissure no.330
bur or 256 or 56 bur
• Remove coronal pulp with a excavator and
radicular pulp tissue using broaches

MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

• A diagnostic file radiograph is to assess root
length
• Visual comparison of file and root canal
length
on a pre-operative periapical
radiograph will result in clinical accuracy
• The canals should be filed to size 30 in
conjunction with irrigating solution .
• A 5 % solution of sodium hypochlorite has
an excellent solvent action and is dilute
enough to cause mild irritation
when
contacting periapical tissue (Schulder and
Amsterdam 1959)

MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

• Irrigation done with 15 ml syringe and 25 gauge
needle fits loosely in the canal
• Hedstrom File 15 or 20 strongly recommended
since they remove hard tissue on removal which
prevents pushing infected material through the
apices
• Reamers - not recommended. Primary roots are
thin – reamer use or use of any instrument capable
of removing significant dentin may result in root
perforation.
• Each canal should be enlarged three or four
instruments sizes greater than the first file capable
of working the apex.
• Irrigate the canals with saline repeatedly
MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

• After drying the canals with paper
points a small pellet of cotton moist
with formocresol is placed in the pulp
chamber for 3 minutes.
• For fixing any remaining pulp tissue in
the apical 1-2 mm and accessory canal

• The creamy mix of filling paste can be
coated around the walls of canals with
the last file or spiral root canal filler
(Duggar and Curzon 1994)
• Spiral root filler should be one size
smaller than the last file used.
MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

Two Visit Pulpectomy
• Non-vital primary teeth

• Case selection (Patterson & Curzon 1992)
―An abscess
―A chronic sinus tract
• - Teeth with necrotic pulp and Periapical involvement

MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

• This clinical technique is similar to that of single visit
pulpectomy
• If the tooth is mobile, swelling or fistula is present in the
canals only light instrumentation to establish drainage
• Dilute formocresol or Paramonochloro phenol placed and
closed dressing given
• Signs and symptoms subsided within 48-72 hours
following instrumentation (Patterson and Curzon 1992)
• After 7-10 days, canals are obturated

MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

Partial Pulpectomy
Indicated when coronal pulp and tissue entering pulp canals are :
• Vital but show clinical evidence of hyperemia
• No evidence of necrosis

• No radiographic evidence of thickened PDL or of radicular disease

MEJ Curzon,FE Roberts,DB Kennedy. Kennedys Pediatric Operative Dentistry. Ed3, Oxford: Wright,1996

LA and isolate with rubber dam. Coronal
pulp is removed similar to the pulpotomy
procedure. Considerable hemorrhage occurs
With endodontic broaches, remove 1/3rd to
½ of the coronal portion of the radicular
pulp tissue
Irrigate the canals with 3% H2O2 followed
by NaOCl and dry with cotton pellet
If hemorrhage controlled, then formocresol
squeezed cotton pellet is placed for 1 to 5
minutes

Canals obturated with zinc oxide-eugenol
mixture
Mc Donald,Avery,Dean.Dentistry for the child and Adoloscent.ed 8,St Louis: Mosby Inc, 2004.

Stepwise Procedure
• Definition – Access cavity generally refers to that part of the cavity from occlusal
table to the canal orifice
• Objectives of access cavity preparation

―To achieve straight line access to the apical foramen or to the internal
curvature of the root
―To locate all the canal orifice
―To conserve sound tooth structure
Stephen Cohen, Richard C Burns.Pathways of Pulp. Ed 8, India:Mosby Inc,2002
.

• Access opening similar to permanent teeth
• Points to remember in access opening for primary teeth• Differences in the length crowns,
• Bulbous shape of the crown,
• Very thin dentinal walls of the pulpal floors
and roots
• The depth necessary to penetrate into the pulpal chamber is
much less.
• Distance from the occlusal surface to the pulpal floor of the
pulp chamber is less than in permanent teeth
• The walls may require more flaring to facilitate the access to
the canal

MAXILLARY MOLAR

MANDIBULAR MOLAR

Primary anterior teeth:

• The form and shape of the root canals resemble the form and
shape of the roots of the teeth

Common Errors in Access Opening

A.Inadequate opening, which compromises instrumentation prevents good obturation.
B.Overzelous tooth removal, resulting in mutilation of coronal tooth structure and
weakening leading to coronal fracture.

C.Inadequate caries removal, resulting in future carious destruction and discoloration.
D.Labial perforation
E.Furcal perforation of any magnitude, which (1) is difficult to repair, (2) causes
periodontal destruction, and (3) weakens tooth structure, causes fracture.

A. Poor access placement and inadequate extension, leaving
orifices unexposed.
B. Better extension but not including the fourth canal orifice.
C. Overextension, which weakens coronal tooth structure and
compromises final restoration.

• Working length- is the distance from a coronal reference point
to a point at which canal preparation and obturation should
terminate
• Anatomic apex – is the tip or the end of the root determined
morphologically
• Radiographic Apex- it is the tip or the end of the root
determined radiographically
• Apical foramen- main apical opening of the root canal

Minor diameter – is the apical portion of the root canal with narrowest
diameter
Major diameter – the constriction at the minor diameter widens apically
to the foramen which is the major diameter
CDJ- coincides with the minor diameter – it is 0.5-1 mm short of
radiographic apex

Methods Of Determining Working Length
• Radiographic
―Digital radiograph
―Ingle
―Grossman
• Non radiographic
―Tactile sense
―Apical periodontal sensitivity
―Paper point measurement
―Apex locators

Ingle’s Radiographic Method

• To establish the length of the tooth a K-file with an instrument
stop is required
• The exploring instrument size must be small enough to
negotiate the total length of the canal but not small enough to
be loosely fitting in the canal
• Reference point on the tooth- constant
• It is advisable to estimate canal length from a pre-operative
radiograph
• 1 mm safety allowance is deducted for image distortion

Ingle and Bakland. Endodontics. 5th ed. Elsevier publishers: Canada, 2002.

• The endodontic ruler is set to this tentative working length and the stop is adjusted
at this level ie, (total length-safety allowance )
• 2nd radiograph is exposed and the difference between the end of the instrument
and end of the root canal is measured
• Adjust the working length- safety factor 0.5-1.0 mm deducted to confirm apical
termination at apical constriction

• Weine’s recommendation-based on root/bone resorption
―No root/bone resorption: 1 mm from apical foramen
―Bone resorption- shorten length by 1.5mm
―Both root and bone resorption- shorten length by 2 mm

• Grossman’s formula
Radiographic length of file
tooth
Actual length of file

=

Radiographic length of

Actual length of tooth

• Kennedy / Mathewson – a diagnostic file radiograph is not needed to assess root
length but is desired if practical
• Visual comparison of file and root canal length on the pre-operative
radiograph will result in sufficient clinical accuracy
• Pinkham – endodontic files are selected and adjusted to stop 1-2 mm of the
radiographic apex
• Cohen- Tooth exhibiting signs of apical root resorption – working length
reduced 2-3 mm

Ex-Vivo performance of five methods for root canal
length determination in primary anterior teeth .

Kennedy DB, Roberts JF and Curzon MEJ. Kennedy’s Pediatric operative Dentistry. 4th ed. NewDelhi: Butterworth-Heinemann LTD 1996.
Richard J Mathewson, Robert E Primosch. Fundamentals of Pediatric Dentistry. Ed 3, Chicago : Quintessence Publishing Co Inc, 1995

Motions of instrumentation
1. Push and pull motion
The arrow indicates pushing into (1) and
pulling straight back (2) from the canal.
The inward motion is powered by the hand
and the rigidity of the file. A canal wall
can be damaged very quickly by this
motion.
2. Reaming motion

The motion of reaming is a simple
clockwise or right-hand rotation of
the
preparation
instrument.
Instrument fracture is increased
when this motion is employed.

Stephen Cohen, Richard C Burns.Pathways of Pulp. Ed 8, India:Mosby Inc,2002

3. Turn and pull motion
A quarter turn to the right is followed by a
straight outward pull. The arrow indicates a
light inward force, which engages the file
before rotation.
4. Watch winding motion

This is used primarily with Hedstrom files.
(1) An inward pressure is maintained (straight
arrow), while the file is gently rocked right and
left, through the arc indicated by the shaded
region of the circle. (2) When insertion stops,
all rotation is ceased and the instrument is
withdrawn from the canal.

Stephen Cohen, Richard C Burns.Pathways of Pulp. Ed 8, India:Mosby Inc,2002

5. Watch winding and pull motion
This is used primarily with Hedstrom files. (1) An
inward pressure is maintained (straight arrow),
while the file is gently rocked right and left,
through the arc indicated by the shaded region of
the circle and pulled outward (2) When insertion
stops, all rotation is ceased and the instrument is
withdrawn from the canal.
4. Balanced force motion
The small straight arrow indicates a sustained
light inward pressure. (1) indicates the initiating
quarter turn to the right. (2) indicates the larger
183
arc used when the file is rotated to the left to
drill the canal open. The black arrow indicates
that one should alternate these two directions until
the working depth is reached.

Need for irrigation
• Microorganisms either remaining in the root
canal space after endodontic therapy or recolonizing the filled root canal system are the
main cause of Endodontic failure.
• Root canals in primary teeth consist of ribbons,
lateral canals and multiple ramifications
• No instrument
can actually reach these
numerous ramifications
Stephen Cohen, Richard C Burns.Pathways of Pulp. Ed 8, India:Mosby Inc,2002
.

An irrigant is expected to perform the following functions:
• Have a broad antimicrobial spectrum and high efficacy against
anaerobic and facultative microorganisms
• Dissolve pulp tissue and organic debris
• Inactivate endotoxin
• Good lubricant
• Remove smear layer
• Be systemically nontoxic, non-caustic to periodontal tissues and have
little potential to cause an anaphylactic reaction
A single irrigant may not be enough to satisfy all the above requirements.
• Ideal irrigation is therefore a combination of multiple irrigants.

Irrigation protocol ( Kandasamy et al, 2010)

• The primary irrigant should be sodium
hypochlorite during instrumentation
• Hypochlorite should be used copiously after each
instrument to flush out debris.
• EDTA/citric acid- after shaping for 1 min using
5-10 ml of solution
• Final rinse- Chlorhexidine (antibacterial)Substantivity

Irrigation technique

• It is important to use a needle that is thin enough to reach
the apical part of the root canal. The solution is normally
not injected more than 1 mm of the needle penetration
depth.
• Therefore bulky needles prevent the irrigant from
effectively debriding the deeper ramifications. A 27 or 30
gauge needle should be used.
• Needle should be free and not bind in the canal. If backpressure (resistance to injection) is felt, then the needle
should be withdrawn and injection attempted again.

Advocated irrigation regimens in
primary teeth
Mathewson

Sodium Hypochlorite

Kennedy

Sodium hypochlorite 5%

Stewart and Barber

3% H2O2 +5.25% NaOCl

Cohen

Sodium hypochlorite +
EDTA
3% H2O2;5.25% NaOCl;
RC Prep
Sodium hypochlorite 5%

Stephen Wei
Braham & Morris
Pinkham

Sodium hypochlorite +
Sterile Saline

Ideal properties of root filling material (Rifkin 1980 & Machida
1983)
• Resorb at similar rate as primary teeth
• Harmless to periapical tissues & permanent tooth bud
• Resorb easily if pressed beyond apex
• Fill roots easily
• Be antiseptic

. Ray E Stewart, Thomas K barber, Kenneth C Troutman, Stephen HY Wei. Pediatric Dentistry. Scientific Foundations and
clinical Practice.Ed 1,St Louis: Mosby Inc, 1982

•

Adhere to walls

• Non shrinkable
• Easily removable if required
• Radioopaque
• Not discolor the tooth

. Ray E Stewart, Thomas K barber, Kenneth C Troutman, Stephen HY Wei. Pediatric Dentistry. Scientific Foundations and
clinical Practice.Ed 1,St Louis: Mosby Inc, 1982

• Zinc oxide eugenol - developed by Bonastre in 1837

• Introduced to dentistry by Chisholm in 1876
• Zinc oxide eugenol paste was the first root canal filling material to be
recommended for primary teeth, as described by Sweet (1930).
• The 1st documented study was by Rabinowitz (1953) which reported
only 7 failures out of 1363 treated teeth

Sadrian R, Coll JA A long-term followup on the retention rate of zinc oxide eugenol filler after primary tooth pulpectomy.
Pediatr Dent. 1993 Jul-Aug;15(4):249-53

Success rates with ZnOE
• 82. 3% Barr et al (1991)

• 82 .5% Gould JM (1972)
• 84% Flaitz et al (1989)
• 86 % Coll et al (1996)
• 92% Yacobi et (1991)

Disadvantages
• Cause necrosis of bone and cementum Erausquin J 1967; Holland R. 1979
• Resorbs at a slower rate than the root . Erausquin J 1967, Allen, 1979
• Malformation of the succedaneous tooth- Jerrel and Ronk (1982)
• Irritate the periapical tissues - Spedding 1985
• Alter the path of eruption of the succedaneous tooth due to unresorbed
ZnOE particles -Coll JA 1985, Flaitz et al (1989)
• Particles of ZOE were radiographically evident without any significant
reduction in size even after 10-16 months follow-up (Barker & Lockett
1971, Spedding 1985, Fuks & Eidelman 1991)
Sadrian R, Coll JA A long-term followup on the retention rate of zinc oxide eugenol filler after primary tooth pulpectomy.
Pediatr Dent. 1993 Jul-Aug;15(4):249-53

Omar A Bawazir (2007)
“Apical Microleakage of Primary Teeth Root Canal Filling
Materials”
J Dent Child 2007;74:46-51
• Evaluated in vitro apical microleakage of (1) ZOE; (2)
Vitapex ; (3) KRI paste; and (4) Ca(OH)2.
• The highest apical leakage was recorded for the ZOE
filling material.
• Vitapex and KRI showed less apical leakage than ZOE
and Ca(OH)2.
• No significant difference was noted between Vitapex and
KRI paste, nor between ZnOEand Ca(OH) 2.

Omar A. Bawazir. Apical Microleakage of Primary Teeth Root Canal Filling Materials J Dent Child 2007;74:46-51

Mortazavi and Mesbahi (2004)
“Comparison of ZOE and Vitapex for RCT of necrotic
primary teeth”.
Int J Pediatr Dent, 2004; 14 (6): 417-424.
• Evaluated the success rates of iodoform based material
(vitapex) and ZnOE in treatment of necrotic primary teeth
• 52 necrotic primary teeth – 2 groups – follow up clinically
and radiographically at 3 months and at 10-16 months postoperatively
• Overall success rate – Vitapex – 100% and ZnOE – 78.5%
• Vitapex rapidly eliminated from periapical tissues/higher
antibacterial properties

•Mortazavi and Mesbahi. Comparison of ZOE and Vitapex for RCT of
14 (6): 417-424.

necrotic primary teeth. Int J Pediatr Dent, 2004;

Chutima Trairatvorakul, Chunlasikaiwan S (2008):
“Success of pulpectomy with zinc oxide-eugenol vs calcium
hydroxide/iodoform paste in primary molars: a clinical study.”
Pediatric Dentistry , 2008 Jul-Aug;30(4):303-8
• Compared clinical and radiographic success rates
of ZnOE vsVitapex
• Vitapex appeared to resolve furcation and periapical pathology at a faster rate than ZnOE at 6
months 78% vs 48% respectively . Significantly
different.
• At 12 months post-op, 89% vs 85%. Not
significantly different.
•Chutima Trairatvorakul, Chunlasikaiwan S . “Success of pulpectomy with zinc oxide-eugenol vs calcium
hydroxide/iodoform paste in primary molars: a clinical study. Pediatric Dentistry , 2008 , Jul-Aug;30(4):303-8

Nadkarni U, Damle SG. 2000
“Comparative evaluation of calcium hydroxide and ZnOE as root canal
filling materials for primary molars: a a clinical and radiographic study..
•JISPPD 2000 Mar;18(1):1-10
• Compared calcium hydroxide to ZOE with success of
94.28% for calcium hydroxide and 88.57% for ZOE

• The reduction in clinical signs and symptoms and healing
of periapical pathosis, as evidenced by resolution or arrest
of radiolucency was present with both the materials used.
• However, a gradual but almost complete reduction in preoperative signs and symptoms and a faster resorption of
extruded material was observed with calcium hydroxide

Nadkarni U, Damle SG: Comparative evaluation of calcium hydroxide and ZnOE as root canal filling materials for primary
molars: a a clinical and radiographic study:.J Indian Soc Pedod Prev Dent. 2000 Mar;18(1):1-10

• 1st prepared by Georges Serrulas in 1822.
• Molecular formula was identified by Jean
Baptiste Dumas in 1834.
IODOFORM PASTE TYPES
• Walkoff paste
• KRI paste
• Maisto paste
Carlos ESTRELA Influence of iodoform on antimicrobial Potential of calcium hydroxide. J Appl Oral Sci.
2006;14(1):33-7

• Introduced in 1928
• Consists of mixture of parachlorophenol,
camphor and menthol
• Castagnola 1952- used Walkoff paste and
reported 68% of the cases to have perfect result

Mortazavi and Mesbahi. Comparison of ZOE and Vitapex for RCT of necrotic primary teeth. Int J Pediatr Dent, 2004; 14 (6): 417-424.

•
•
•
•

Iodoform-80.8% ,
Camphor-4.9%,
Parachlorophenol- 2% and
Menthol.

• Rifkin (1980) first demonstrated that KRI paste, which was originally
developed for root canal therapy in permanent teeth, might be adapted
to the needs of primary teeth
• Garcia-Godoy 1987 - Primary teeth with significant infection, furcal
involvement and mobility were routinely salvaged and retained. The
rate of healing was notable

D.M. Ranly, F. Garcia-GodoyCurrent and potential pulp therapies for primary and youngpermanent teeth. Journal of Dentistry 28 (2000) 153–161

Studies
• Barker 1971 – used KRI paste and observed that paste
resorbed when extruded apically and was rapidly
replaced with normal tissue
• Rifkin (1980) and Garcia-Godoy (1987) reported
success rates of 89% and 95.6% with the use of KRI
paste.
• Holan and Fuks (1993)- reported a success rate of
84% with KRI paste as compared to 65% with zinc
oxide eugenol.
• Fuks, (2000)- Resorbs both extra-radicularly and intraradicularly when extruded
D.M. Ranly, F. Garcia-GodoyCurrent and potential pulp therapies for primary and youngpermanent teeth. Journal of Dentistry 28 (2000) 153–161

Advantages: (Rifkin, 1980 & Garcia – Godoy, 1987)

• Easily forced into pulp canals and accessory canals
• Absence of foreign body reaction
• Potent germicidal action
• Resorb in synchrony with primary roots
• Easily resorbable from periapical areas
• No undesirable side effects on the succedaneous teeth

D.M. Ranly, F. Garcia-Godoy Current and potential pulp therapies for primary and young permanent teeth. Journal of Dentistry 28 (2000) 153–161

• Developed by Maisto & Erausquin (1965)

Composition
• ZnO (14g),
• Iodoform (42g),

• Thymol (2g),
• CMCP (3ml),
• Anhydrous lanoline (0.5g)

Advantages
• Better antibacterial activity compared to iodoformised ZOE, KRI
paste and vitapex (Pabla et al., 1997)
Reddy and Fernandes. Clinical and radiographic evaluation of ZOE and Maisto’s paste as obturating material in infected primary teeth month study.J Indian SocPedo Prev Dent , June 1996; 14 (2): 39-44.

Reddy VV, Fernandes , 1996
Clinical and radiological evaluation of zinc oxide-eugenol and
Maisto's paste as obturating materials in infected primary teeth-nine months study..
JISPPD 1996 Jun;14(2):39-44
Maisto Paste vs ZnoE
• 100% success rates when compared to ZOE (80%)
• Superior to zinc oxide eugenol both clinically and radiographically in
relation to
a) bone regeneration,
b) healing of inter-radicular pathology and
c) resorption of excess material

Reddy and Fernandes. Clinical and radiographic evaluation of ZOE and Maisto’s paste as obturating material in infected
primary teeth month study.J Indian SocPedo Prev Dent , June 1996; 14 (2): 39-44.

• Holland et al (1979)
- Reported extensive resorption of extruded calcium hydroxide
and ingrowth of periapical tissue into the root canal
• Chawla et al. (1998)
- Observed complete resorption of extruded calcium hydroxide
in two teeth within two months
• S. G Damle and U. M. Nadkarni (2005)
- Complete resorption of extruded calcium hydroxide was
observed at the three-month radiographic examination

B Athanassiadis The use of calcium hydroxide, antibiotics and biocides as antimicrobial medicaments in endodontics Australian Dental Journal Supplement 2007;52:(1 Suppl):S64-S82

A.M. Kielbassa et al (2007)
• Assessed the sealing ability of zinc oxide–eugenol (ZOE), and
Sealapex
• Sealapex showed less leakage than ZOE .
• Sealapex should be a viable alternative for sealer-only obturation of
pulpectomized primary teeth.

A.M. Kielbassa In vitro study assessing apical leakage of sealer-only backfills in root canals of primary teeth. journal of de ntist ry 35 (2007) 60 7 – 61 3

Ozalp et al (2005)
• Clinical performance of four different root filling materials for primary
teeth (ZOE, Sealapex, Calcicur, Vitapex)- evaluated every two months
over a period of 18months,
• ZOE - radiographic assessment demonstrated only partial or even no
resorption compared to the physiological resorption of the root.
• All calcium hydroxide based products (including Sealapex) revealed
complete resorption of the materials in the root canal, and performed well
as root filling materials for primary teeth.

O¨ zalp N,. Evaluation of various root canal filling materials in primary molar pulpectomies: an in vivo study. American Journal of Dentistry 2005;18: 347–50.

• Introduced by Fuchino & Nurko 1978
• Ideal for root canal filling material in non vital primary teeth
(Fuchino 1978 and Garcia- Godoy 1999)
• Composition :
Iodoform (40.4%),
Ca(OH)2 (30.3%) and
Silicone (22.4%)

Carlos Nurko, Ranly, Franklin Garcia-Godoy and Kesavulu. Resorption of a calcium hydroxide/Iodoform paste (Vitapex) in root canal therapy for primary teeth: A case report. Pediatr Dent 2000; 22(6): 517-520.

Advantages:

• Bone regeneration – seen clinically and
histologically- Kawakami and Nakumura
1987

• When extended to furcal or apical areas , they
can diffuse away- Kawakami 1991
• Resorption occurs in 1 or 2 weeks to 23months- Nurko and Garcio Godoy 1999
Mortazavi and Mesbahi. Comparison of ZOE and Vitapex for RCT of necrotic primary teeth. Int J Pediatr Dent, 2004; 14 (6): 417-424

Disadvantages:

• Least anti bacterial effect compared to Maisto paste, iodoformised ZOE and
KRI paste (Pabla & Gulati, 1997 ; Hayden 2000)

• Hence not indicated for aggressive treatment, antibiotic therapy may augment
the treatment with vitapex
• Resorbs intra-radicularly

Mortazavi and Mesbahi. Comparison of ZOE and Vitapex for RCT of necrotic primary teeth. Int J Pediatr Dent, 2004; 14 (6): 417-424

Success rates with calcium Hydroxide
iodoform
• Nurkos and Garcia-Godoy (1999) reported
almost 100% success rates with the use of
calcium hydroxide-iodoform paste.
• Success rate of vitapex is 100% compared to
zinc oxide – eugenol (78.5%) (Mortazavi &
Mesbahi 2004)

• Contains components similar to vitapex+ ZnO+ Eugenol
Powder:
Tri-iodomethane
Zinc oxide
Calcium hydroxide
Barium sulfate and
Iodine dibutilorthocresol
Liquid: consisting of eugenol and paramonochlorophenol.

• Compared to other pastes- resorbs when extruded
extraradicularly, but does not wash out intra-radicularly.

Fuks AB, Eidelman E, Pauker N. Root filling with Endoflas in primary teeth: a retrospective study. J Clin Pediatr Dent. 2002 Fall;27(1):41-5.

Anna B. Fuks 2002
• 70% success rate with Endoflas
• Overfilling led to a success rate of 58%,
• Flush and Underfilled- the success rate was 83%.

Fuks AB, Eidelman E, Pauker N. Root filling with Endoflas in primary teeth: a retrospective study. J Clin Pediatr Dent. 2002 Fall;27(1):41-5.

• Ramar K , Mungara (2010)
• Comparison of 3 material – Calcium
hydroxide with iodoform (Metapex) ;
ZnOE with iodoform (RC Fill) ; Calcium
hydroxide + ZnOE + Iodoform (Endoflas)
• Endoflas 95 % >Metapex 90.5 % > RC Fill
84.7%

Ramar K, Mungara J.Clinical and radiographic evaluation of pulpectomies using three root canal filling materials Indian Soc Pedod Prev Dent. 2010 Jan-Mar;28(1):25-9

• Guedes-Pinto et al, (1981) proposed a root filling material for
primary teeth named as Guedes- Pinto Paste (GPP)
• Composed of :

• The paste is made up of one equal part of each component, mixed on
a sterilized glass plate.

Guedes pinto,Cerqueira DF, Mello-Moura AC, Santos EM: Cytotoxicity, histopathological, microbiological and clinical aspects of an endodontic iodoform-based paste used in pediatric dentistry: a
review. J Clin Pediatr Dent. 2008 Winter;32(2):105-10.

Guedes- Pinto et al (1981)
• 45 primary molars requiring pulpectomy, teeth with at least 2/3
of remnant root. Using a GPP as a obturating material
• High success rate in 2 years: 98%.
Puppin- Rontani et al (1994)
• 23 primary teeth using a GPP -Success rate at 6 months was
82% and 64% in 12 months.

Guedes pinto,Cerqueira DF, Mello-Moura AC, Santos EM: Cytotoxicity, histopathological, microbiological and clinical aspects of an endodontic iodoform-based paste used in pediatric dentistry: a
review. J Clin Pediatr Dent. 2008 Winter;32(2):105-10.

• Lesion sterilization and tissue repair (LSTR) & non instrumental
endodontic treatment (NIET) are new biological approaches in the
treatment of carious lesions with or without pulpal or periapical
involvement
• A mixture of 3 antibacterial drugs ( Tri-mix) can sterilize carious lesions,
infected necrotic pulps and infected root dentine
• LSTR has no mechanical instrumentation and prevents too much
enlargement of root canals and unnecessary irritation of periapical
tissues

Sriruk Nakornchai. Clinical evaluation of 3 mix and vitapex as treatment options For pulpally involved teeth. Int J Pediatr Dent 2010;20;214-221

Advantage :
• High antibacterial effect /non-instrumentation
technique- more suitable in poor prognosis cases
• Less chair time
Disadvantage:
• If a focus of chronic inflammation is left – risk of
damage to succedeneous tooth or cyst formation
• Localized minocycline staining of permenant
tooth due to an excellent distribution of 3 mix

Sriruk Nakornchai. Clinical evaluation of 3 mi and vitapex as treatment options For pulpally involved teeth. Int J Pediatr Dent 2010;20;214-221

• Sao et al 1993
Minocycline can be sustituited by Amoxicillin/ Cefaclor/
Fostomycin/ Rokitamycin to eliminate all bacteria from freshly
extracted pulpally involved primary teeth.
• Sao et al, Hoshino 1993
3Mix sterlizes carious lesion, necrotic pulp and infected root
dentine of primary teeth.
Metronidazole- First choice, bactericidal spectrum, against
obligate anerobes, even at 100 micro gram/ ml.
• Takushige 1996
To compliment antibacterial spectrum of metranidazole,
Ciprofloxazcin a second generation fluroquinolone and a
minocycline, a tetracycline were chosen
Sriruk Nakornchai. Clinical evaluation of 3 mix and vitapex as treatment options For pulpally involved teeth. Int J Pediatr Dent 2010;20;214-221

AR Prabakar et al 2008
• Evaluated 2 techniques
―Removal of infected coronal pulp only and
―Removal of both coronal and radicular pulp
―No statistical difference between the 2 techniques
• Presence of accessory canals , permeability and porosity in pulpal floor
region- 3 mix can easily distribute through these regions and induce
sterile zone and promote repair
Nakornchai. et al (2010)
• Success rate of 3 mix and vitapex same – 100% and 96% at 6 and 12
months clinically
• Radiographically - 3 mix 76% > vitapex 56% at 12 month followup

Sriruk Nakornchai. Clinical evaluation of 3 mix and vitapex as treatment options For pulpally involved teeth. Int J Pediatr Dent 2010;20;214-221
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Using Hand instruments
Paper points
Reamer
Endo plug
Amalgam condensor
Moist cotton pellet
File
Lentulo spiral
Pressure syringe
Tuberculin syringe
NaviTip
Using rotary instruments

• Spedding 1977
Paper points to carry paste down into the
canals
• Hartman and Purhs 1980
Filling large primary canals with thin mix of
material coating the wall of the canal with the help
of Reamer in an anti clockwise direction while
taking it slowly followed by placement of the
thicker mix which is then pushed manually

• Endo plug/ Amalgam condensor can be used to
compact paste at the level of canal orifice.
• Also recommends the use of moist cotton pellets

• Coll 1990
Large canals can be filled using lateral condensors
• Sigurdsson 1992
Recommends use of paper points
• Duggal and Curzon 1994
Spiral root filler should be one size smaller than the last file used
and cut with sharp scissors to half its length
• Dummet 2002

Suggested use of paper points, syringe, lentulo spiral.

The Root Canal Pressure syringe
• Developed in 1961 by Greenberg and Katz
• Greenberg (1961) -recommended filling root
canals of primary teeth with thick mix of
resorbable pastes using the injection technique.
• Krakow and Berk (1965) stated that the flexibility
of the thin needles used allowed placement of
material in even fine tortuous canals
• Since the apical portion of the canals was filled
first and the remainder of the canal was filled
under pressure. the paste flows into the
irregularities of the canal filling it laterally and
apically.
Nadkarni U, Damle SG.. Comparative evaluation of calcium hydroxide and zinc oxide eugenol as root canal filling materials for primary molars: a clinical and radiographic study. J Indian Soc Pedod Prev Dent. 2000 Mar;18(1):1-10

• Aylard and Johnson (1987) reported that the
endodontic pressure syringe was superior for filling
the straight canals, while the lentulospiral was better
for filling of curved canals.

• Dandashi et (1993)- in an in vitro study, found the
pressure syringe system yielded few voids
• The in vitro use of a syringe for delivering calcium
hydroxide in the root canals of permanent teeth has
also been reported

Lentulo Spiral
•Lentulo spiral most effective for carrying
Ca(OH)2 to produce high quality fill (Sigurdsson
et al, 1992)
•Obturating with lentulo spiral fillers had lesser
voids than injection technique (Peters et al, 2005)

Bawazir and Salama. Clinical evaluation of root canal obturation methods in primary teeth. Pediatr Dent, Jan-Feb 2006; 28 (1): 39-47.

Studies- comparing the methods of Obturation
• Omar Bawazir 2006 – in-vivo evaluation of 2 different obturation
technique ie, manual lentulospiral and motor driven lentulospiral
technique.
• Method of using lentulospiral
• Size used – 25 for mesial canal
• Size 40 for distal and palatal canal
• Use of LS 2 sizes smaller than master apical file size and kept
1 mm short of apex.
• RESULTS: No statistically significant difference between hand held
lentulospiral and motor driven lentulospiral.
• More over fills and less underfills with motor driven LS
Bawazir and Salama. Clinical evaluation of root canal obturation methods in primary teeth. Pediatr Dent, Jan-Feb 2006; 28 (1): 39-47.

Marcio Guelman 2004
• Compared 3 filling systems- syringe with plastic needle (Vitapex),
syringe with metal needle (Navi Tip) and lentulo spiral.
• Method of use of navitip and plastic needle :- once the back fill occurs
into the canal , the canal assumed to be filled. Cotton holder using wet
cotton pellet are used to press the material into the canal
• Navitip presented with fewer voids and more reliable filling quality
than lentulospiral and vitapex with respect to radioopacity, obturation
quality, voids

Marcio Guelman : Evaluation of obturation in primary incisors using three delivery systems: J Clin Pediatr Dent 2004;28;323-332

CRITERIA FOR EVALUATING THE OBTURATION

• Coll and Sadrian 1996
• Short fill – all canals filled 1 mm or more short of apex
• Complete fills – one or more of the canals having ZOE
ending at radiographic apex
• Long fill – any molar canal showing ZOE outside the root
• Modification by Omar Bawazir & Salama : canals filled
2mm or more short of apex

Coll and sadrian . predicting pulpectomy success and its relationship to exfoliation and succadeneous teeth pediatr dent 1996;18: 57-63

• Grover R, Mehra, Pandit IK, Srivastava N, Gugnani N, Gupta
•“Clinical efficacy of various root canal obturating methods in
primary teeth: a comparative study.”
• EJPD 2013 Jun;14(2):104-8

• 64 teeth were obturated with Lentulo spiral, pressure syringe, bi-directional
spiral and Pastinject (spiral filler). Post-operative evaluation was done for:
quality of canal obturation, (underfilled, optimally filled, overfilled) and
presence of voids.
• Pastinject exhibited the highest number of optimally filled canals,

• Highest number of underfilled canals - bi-directional spiral, and the
• highest number of overfilled canals were observed with pressure syringe.
• A minimum number of voids was present in canals filled with the Pastinject
technique and pressure syringe.

•Grover R, Mehra, Pandit IK, Srivastava N, Gugnani N, Gupta M : “Clinical efficacy of various root canal
obturating methods in primary teeth: a comparative study.” EJPD 2013 Jun;14(2):104-8

Overfilling vs Underfilling
• Coll & Sadrian (1996)

Significant success rates for teeth filled upto the apex (89%) and
teeth filled short of apex (87%) than compared to over filled (58%)
Vs
• Yacobi (1991) – underfilled canals failed significantly than canals
filled completely upto apex
• Bawazir and Salama (2005) – optimally filled and over filled
canals showed better success than underfilled canals

Coll and sadrian . predicting pulpectomy success and its relationship to exfoliation and succadeneous teeth pediatr dent 1996;18: 57-63

• Primary teeth with minimal or no pre-operative
root resorption had significantly higher success
than with tooth greater than 1 mm resorption
• The amount of pre-operative root resorption is
the most important radiographic diagnostic
criteria in determining whether a pulpectomy
will succeed
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