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Alm of Root Canal Treatment

* To eliminate the infection
 (removal of biofilm)
 Stop re-infection of the root canal system



Objectives of Root Canal
Treatment

e Clean
e Shape

e Obturate



Root Canal Systems




Cleaning and Shaping

* |t IS Important to appreciate that files
produce shape, but it is essential to
understand that irrigants clean a root canal

system.

e H.Schilder



Cleaning and Shaping

* Well shaped canals allow
 Effective cleaning
e Three dimensional obturation



e Shape

e Clean

e Obturate






W i
-




Cleaning and Shaping

« \What Is adequate shape?
e At least a fine medium or medium cone

e Y Yana 1989



Measurement of Fine Medium
point
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APICAL SHAPE vs FILE TAPER
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Fig. 8-47 Comparison of apical shape and file taper. A, Note that 0.02 tapered instruments used in a step-back
manner can create a 107 taper. B, Note the differences in diameters at similar evels between preparations,



Cleaning and Shaping

e Dr Christine Sedgely
» Apical size 60
o Straight curved canals






Clean

o Strength of irrigant
* Type of irrigant

» Sodium Hypochlorite
» Chlorhexidine

» lodine

» Hydrogen peroxide
» lonised water

» Ozone

» PAD
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MULTI-CAMNULAR MEI

Get results like these, including through a
ninja access...all without an electric cord.



Chlorhexidine
Gluconate

Mouthwash
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3 Forces of Adhesion
 Dipole dipole
e Van de Waals
e Hydrogen bonding




Churchill's Solution

lodine 16.5¢
Potassium iodide 3.59
Distilled water 20g
90% ethanol 60g










































Shape

Continuously tapering preparation-ideal
taper

Create resistance form to pack GP

Retain enough residual dentine-original
anatomy maintained

Position of apex maintained

Foramen as small as possible -doubling the
file size increases area four fold ?patency



Cleaning Techniques

e Crown down
 Modified crown down






Maxilla

Central incisor
Lateral incisor
Caning

1st premolar

2nd premolar

1st molar

2nd molar

1 canal 100%

1 canal 100%

1 canal 100%

2 roots 57%

Single root, 2 canals 16%
Single root, 2 canals, 1 foramen 12%
3 roots, 3 canals 6%

1 canal 53%

2 canals, 1 foramen 22%
2 canals, 1 foramen 13%
2 roots, 2 canals 11%

3 roots, 3 canals 1%

3 roots, 3 canals 38%

4 canals 60%
Mesiobuccal canal: 2 canals 60%
2 foramina 20%
1 foramen 80%
3 roots 60%

1 mesiobuccal canal 70%

2 mesiobuccal canals: 1 foramen 15%
2 foramina 109

2 roots 25%

1 root 10%



Mandible

Central incisor 1 canal 70%
Latesal incisor 1 canal 55%
¥ canals, 2 foramina: central 5%
lateral 15%
2 canals, 1 foramen: central 25%
lateral 30%
Canine 1 canal T0%
2 canals, 1 foramen 20°%
2 canals, 2 foramina 10%
15t premaolar 1 canal, 1 foramen 74%
Branching canal: 1 foramen 4%
2 foramina 5%
2nd premolar 1 canal, 1 foramen 97%
Branching canal: 1 foramen 12%
2 foramina 3%
15t malar 7 mesial canals 60%, 1 foramen 40%

1 distal canal 70%%
Distal canal; 2 canals, 1 foramen 35%
2 canals, Z foramina 10%

2nd molar 2 mesial canals 40%, 1 foramen 35%

1 canal 25%

1 distal canal 92%

2 canals, 1 Toramen 5%

2 canals, 2 foramina 3%

Can have a C-shaped distal canal

























BES Case Assessment Tool

BES ENDOAPP

*References



.
|
Britis
Endodontic
Society

EndoApp

The case difficulty assessment tool for endodontics

Developed by
PK Shah, Q Zhang & BS Chong



6+ Estimated curvature of the root (most curved): *

Based on radiographic assessment.

A | Mild (<15* g Moderate {15-30" ¢ | Severe (30-60° p Exceptional (>60*
curvature) cunature) curvature) curvature, or 5-
shaped)

oK



9+ What is the likely root-filling material present? *

B Gutta percha n Carrier device/ o Other/ Mixed
Medicament Silver paint imulti-root tooth)

oK +




1Xi6EME - e 3R E

British
Endodontic
Society

The treatment complexity score is

48. The expected level of difficulty

is estimated to be Very High (=25
units).

This case may be best managed
by a Specialist Endodontist.

ywhere appropeate, a reterral 1o a hospital
based Restorative/Endodontic Consultant

Thank you for using the

Pleasa provide your fesdback Bye

1l 1 %



Stainless Steel Instruments









Hand Files

16 mm cutting blade

.02 mm Increase per mm

% change of tip diameter of 10 to 15 is 50%
20 file 33% larger than a 15

55 file 10% larger than 50



Hand Files

Size 10
16mm back
.02 x16 =.32

32 +.10=.42
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APICAL SHAPE vs FILE TAPER
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Fig. 8-47 Comparison of apical shape and file taper. A, Note that 0.02 tapered instruments used in a step-back
manner can create a 107 taper. B, Note the differences in diameters at similar evels between preparations,









Files and Reamers

Reamers lack flexibility in large sizes
K files less risk of torsional fracture
Flexible K files

Hedstrom files cuts on withdraw

S files



Gates Glidden Burs
Pesso Reamers




Problems with Stainless Steel
Files

 Difficult to clean and shape narrow canals
* Files .02 taper (.02 for every 1mm)

 During preparation more of each instrument
becomes engaged



Problems with Stainless Steel
Files

Canal transportation
|_edges

Z1pS

Danger areas



(b)
Fig. 2 Common errors in the preparation of curved canals. (a)
Dentine debris packed into the apical part of the canal resulting in loss
of working length. This may be prevented by recapitulation and
copious irrigation. (b) Ledging due either to not precurving the
instrument or forcing it into the canal. (c) Apical zip caused by not
precurving the instrument or using a master apical file which is too
large. Note the narrower part of the canal in (¢) and (d) which Is
termed an elbow (arrow). This makes obturation of the root canal very
difficult in the apical widened area. (o) Perforation due to persistent
filing with too large an instrument. (&) Strip perforation caused by over
preparing and straightening the curved canal.

g







Filing Techniques

Watch Winding
Circumferential
Balance Force

Pull Motion



 Buchanan has further modified the Hedstroem file, the
Safety Hedstrom file (Sybron Endo/Kerr), which has a
noncutting side to prevent ledging in curved canals.

A. H-style instruments
resembling a wood screw.

B. Modified Hedstroem file
(left) with non-cutting tip

C.*Safety”Hedstroem (right)
with flattened non-cutting
side to prevent “stripping”.

T







Balanced force technique
Insert file and engage With continued pressure.
CW into the dentin go CC % tum to strip the
4 tum dentin away
Do this 1 to 3 limes
before removing the hile
to remove debris and
check the file
v v Remove
Clean

Binds 180* Reintroduce, working
your way to WL

cw cCw
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Narrow canals

O8taper

049

Medium canals

Large canals
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EXxperience

o Stress, psychological distress, burnout and
perfectionism in UK dental students

 BDJ Nov 2020

o 35% maladaptive perfectionists
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Types of Sealant

BIOCERAMICS
Zinc oxide/eugenol
Calcium hydroxide
Silicone

Glass ionomer
Epoxy
Methylacrylate



Bioceramic Sealers

e Calcium Silicate
e MTA



Calcium Silicate




Calcium Silicate

D designed for dentisis
- (5

One-Fil

Biocerams: Soaler I

D amtL 1
5 B il 3y 1 Hip e 1
Cwongget. ki n g |



Calcium Silicate




Calcium Silicate




Advantages of Bioceramic
Sealers

Biocompatible - Non toxic. Non shrinking.
Chemically stable

Great dentine adaptation-tubule penetration

Chemical bond-form hydroxyapatite on
setting causing bond to dentine

Antibacterial- calcium hydroxide on setting
high PH

Osteo conductive- alkaline phosphatase,
neutralizes lactic acid


















Functions of Sealants

Seal - volds, accessory canals and
multiple foramina

Form a bond between filling material and
wall canal

Act as a lubricant when placing core root
filling
Entombing of any remaining bacteria



Rotary Nickel Titanium
Instrumentation of Root Canals

e Nick Wright BDS FDSRCS
» Specialist in Endodontics






10,000 Hours of Practice

7/ HOURS PER DAY CONSTANT ROOT CANAL
TREATMENT

35 HOURS PER WEEK
140 HOURS PER MONTH
1820 HOURS PER YEAR

6 YEARS TO GET 10,000
hours of practice to become a world champion













Canal +

Gel pour I'alésage canalaire,
Gel para el ensachamiento canalar

Contenu ; Seringua da 5 g + obturatisur « 5 embouts,
Contenido : Jeringa de & g + Wpon + § cénulas,

SPECIALITES SEPTODONT

88, rue du Pont de Grétall.

94107 Sami-Maur-des-Fossés Coadax, France,
Tél : 01 48 76 70 00







Max-1-Probe

 Dimensions
e 30 gauge needle
e Between size 30-35






Root Canal Systems




Tooth morpholgy

e Crown 10 mm root length 9-15 mm
e Coronal 1/3 middle 1/3 apical 1/3












Cleaning Techniques

e Crown down
 Modified crown down



Coronal Enlargement

Straight line access

Better tactile control at apex
Hold greater volumes of irrigant
Stops Inoculation of apical third



Apical third finishing

Gain canal curvature

Establish patency?

Working length

Gauge apical cross sectional diameter



Fig. 8-58 A, Attempting to negoliate the canal when the handle of the file is off-axis because an inadequate acce:
opening predisposes to iatrogenic mishaps. B, Expanding the access cavity in conjunction with preenlarging th
coronal two thirds of the canal uprights the file and encourages it to slide to length.



Core concept 16.2

The step-down technique

Provides less risk of extrusion of pulp debris, irrigant solution
and dentine mud because there is less hydrostatic pressure gen-
erated in an apical direction.

Reduces the risk of inoculation of endodontic pathogens into
the periradicular tissues (15) because there is a marked ten-
dency for the majority of microorganisms to be in the coronal
part of the root canal system (44).

Provides less likelihood for a change of the working length
measurement during preparation.

Facilitates adequate penetration of irrigant into the root canal
system.

Prevents binding of instruments except in the apical flutes,
reduces the stress placed on the instrument and results in less
risk of preparation errors such as zipping.















Techniques of shaping

Approach

Standardized technigue

otep-back technique
Circumferential filing

Incremental technigue

Anticurvature filing

Step-down technique

step-down lechnigque

CDouble flare technigue
Crown-down-pressureless technigue
Balanced forie technigue

Canal Master technigue

Apical box technigue

Progressive enlargement technique
Modified double flare technigue

Passive stepback technique

Alternated rotary motions-technigue (ARM)

Apical patency technigue

Authoi{s)

Ingle (1961)

Clem (1969)

Lim & Stock (1987)

Weine et al. (1970)
Abou-Rass et al. (1980)
Marshall & Papin (1980)
Goerig et al. (1982)

Fava (1983)

Morgan & Montgomery (1984)
Roane et al. (1985)

Wildey & Senia (1989)
Tronstad (1991)

Backman et al. (1992)
Saunders & Saunders (1992)
Torabinejad (1994)

Siqueira et al. (2002)
Buchanan (1988)
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ProTaper S1

e Tipsize 17



ProTaper S2

ey 220200000 000 e e ot e o — .
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e Tipsize 19



e Tipsize 19

ProTaper SX
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ProTaper F1
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e Tipsize 20
» Apical taper 7%



ProTaper F2

e Tipsize 25
o Apical taper 8 %



ProTaper F3

e Tipsize 30
« Apical taper 9%



ProTaper F4

e Tip size 40
« Apical taper 6%



ProTaper F5

e Tipsize 50
 Apical taper 5%



Shaping File X
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PROTAPER NEXT Shape dimensions

rrOTAPER
SddNEXT 15 e ke

1&mm 13mm | Srm Bmim dmwn [ imm I ‘n'pﬂ
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0.17

0.25
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0.50



Apicectomy Case 1
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Marrow canals

O8taper

Medium canals

Large canals

O5taper



e 02 04 .06 Taper
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30/.04 Tapered Canal 25/.04 Tapered Point
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Minimally Invasive Endodontics

* A New Diagnostic System for Assessing
Pulpitis and Subsequent Treatment Needs

e \Wolters, Duncan, Tomson, Karim,

McKenna, Dorri, Stanvaltaite, and van de
Sluis



Minimally Invasive Endodontics

e |rreversible pulpitis-- necrosis mainly in the
coronal pulp not radicular



Minimally Invasive Endodontics

Endolight—Pulpotomy

Preverses immunoligacal fuctions ans tooth
structure

Simplifies treatment
Causes little pain
Reduces costs



Minimally Invasive Endodontics

Initial Pulpitis
Mild Pulpitis
Moderate Pulpitis
Severe Pulpitis
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FIG. 6-34 Diagram of coronal enlargement in @ maxillary anterior tooth. After preparation of the access cavity
(see Fig. 6-32) and copious irrigation, Gates-Glidden burs are used in a step-down manner to enlarge the orifice
and provide straight-line access into the middle third of the canal. Precurved size #10 K-files are used to explore

the canal path and dimension.
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Re RCT/ Healing




Nickel Titanium

 Files cut from blanks
» Retain flexibility in increased taper
e Taper 02-12 %



Properties of Nickel-Titanium

Biocompatible

Less resistance to Bending than stainless
steel

2-3 times more flexible than stainless steel
Hardly corrodes






Nickel-Titanium Alloy

Nickel 55%

Iitanium 45%

Shape memory alloy

When subjected to 125 degrees C

Super elastic - returns to original state when
unloaded




Properties of Nickel-Titanium

Resistance to cyclic fatigue
Allows files to be used in full rotation

Cyclic fatigue study by Pruett size 30 and
40 Light speed Instruments

"orque load less than stainless steel

"orsional overload Instrument will fracture
n 1/6 of a second






Changes of File Design
with NI-Ti Instruments

Files of greater taper than .02
Range .02-.12

Tip design

Radial lands

Rake angle









Fig. 16.20 Variably tapered instruments showing, in order from top, 02, 04,
06, 08, 10 and 12 tapers.






Engine Driven NI-Ti Files

Electric motor

Variable speed motor 150-2000 RPM
High torque

Now variable torque

Auto reverse

Appropriate handpiece









POWER RPM

AEU—T? -@
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Tri Auto ZX REF TRZX 6960

This unequee wnit &5 the ondy BnOdoOdonBe Ranapecs with Built-in
apex locator. The Tri Auto ZX has three aulomatic funciions
that signaficandly increase the accuracy and safety of root
canal treatment

Aulomatss Start'Siop. The handpiece automatically stans
when the handpeece enters the canal angd slops whan il is
remowed

Aulomats Torgue Reverse: The handpece autormatically
slops and reverses ine rotakon of the nickel tlanium file when
too much pressure 15 appled

Automatic Apical Reverse: The handpiece avtomatically stops
and reverses the rotation of the file when the ip reaches a
distance from the apes pre-saf by the chimean, This und
comes complete welh all you need 1o parform endodontics
with The ubmos! safety and accuracy

Thies Tri Auto can be used succassiully with most micked
bitamiurm rodary Sysiems









TOTAL CONTROL
WITH THE MC3 ELDW SPEED
FROM BIEN- AIH' s

TOTAL CONTROL
= TOTAL PEACE OF MIND
FROM BIEM-AIR







Free Phone: OBO0 731 5485 - Free Fax 0800 731 9487



General Guidelines with NiI-Ti
Rotary Files

Straight line access
Crown down approach
Keep well lubricated
Do not overuse files
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General Guidelines with NiI-Ti
Rotary Files

Use Light apical pressure
Never force instrument apically

Use in and out motion (light pecking
pumping)

Keep file in constant motion

Never stop file in canal






Some Rotary NI-Ti Systems

Quantec files M Two
ProTaper Reciproc
_ightspeed

K3

Triniti

GT files

Hero files

Profiles

Race

BioRace

e g R |




_ . NiTi system
method
results
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— Efficient®



Miwo® Tﬂpﬂf 04
Miwe® Taper .05
Miwe® Taper .06
Mitwo® Taper .07

Instrument



Diameter
per millimetre

¥ -I.:" i
U EErmim

B2mm
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sached easily with an IS0 15 (white)



M two sequence

Negotiate full length of canal with size 10
hand file

Followed by
10/.04
15/.05
20/.06
25/.06



M two further shaping

If using vertical condensation or apex
greater than .25mm

30/.04
35/.04
40/.04



M two further shaping

e Other Instruments
e 25/.07



Reciproc



ProTaper




roTaper

Instrumentation
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ProTaper

Convex triangular cross section
Helical angle and pitch
Variable tip diameters
Modified guiding tip

Short handles

250-300 rpm












ProTaper

the root canal with a stainless
steel No. 10K hand file using a small
reciprocating back and forth motion.
Work passively and progressively
until it is a few millimeters short of the
estimated working length. Fill the pulp
chamber full with either Givoe™ or Sodium
Hypochlorite (NaOCl) for all initial
negotiation procedures.




ProTaper

Now, start the PROTAPER™ sequence with
Shaping file No. 1 which has purple ring.
The S1 is carried into the canal and
moved apically to just short of the depth
of the hand files. In more difficult canals,
one or two recapitulations may be nec-
essary to enlarge the coronal two thirds
of the canal. Irrigate and go back in
with 10K hand file to break up debris
and then re-irrigate.




ProTaper

The Sx [no colour ring) is then used

with a brushstroke action to selectively
remove dentine, relocate the canal away
from furcal danger and achieve straight
line radicular access. With improved
access, the SX is passively fit a litfle
deeper info the canal until it encounters
light resistance. Bounce off this resistance
and brush out of the canal in an apical
to coronal direction. Continue with

the SX until about two thirds of the
overall length of its cutting blades are
below the orifice. Don't forget to irrigate.




ProTaper

Once the pre-enlargement procedure
is ﬁnishef:ilh em:r:gﬁent ccai:cmnl fwo
thirds access, use a precurved 10K
hand file to negotiate the rest of the
canal, establish patency, and confirm
working length. When working length is
confirmed and a smooth Giype™ path to
the terminus is verified, use Shaping file
No. 1 to length.




ProTaper

Following the use of S1, irrigate and use
Shaping File No. 2 which has a white
ring on its handle. This file will typically
go to full working length on the first pass.
Following its use, irrigate.




ProTaper

When the coronal two thirds of the
canal has been prepared, the apical
one third can be finished. The Finishing
file No. 1 has a yellow ring (ISO 020)
and with the canal flooded with irrigant,
carefully take the F1 to working length
and immediately withdraw.




ProTaper



| Working

sequences

1. Work instruments o light resistonce
e mvnr Farce them,

Whu wll irrigated

iy iy o] g

then is immadictely withdrown,

4. Use in conssant ralabion ol 6 ipsed

of 250-350 rpm.

5. Cleon futes frequantty and check for

of distorfion or wear. s



























ProTaper Dimensions

o SXtip 19 3mm 35 5mm 55
e S1tip 17 3+mm30 5mm 50

e S21tip 20 2Zmm 30 5mm 50



ProTaper dimensions

e F1tip 20 3mm 45 4mm 50
e F2 tip 25 2mm 45 3mm 55 4+mm 60

e F3tip 30 2mm 55



ProTaper

Expand the deep shape- F22mm F 3mm
Larger canal diameters

Fixed taper pecking action —ProTaper
lateral brushing action

Speed of penetration clogging of blades






* The effect of instrument type and preflaring
on apical file size determination

Tan and Messer IEJ Sept 2002






ProTaper

e 21 and 25 lengths

e Cost pack of six
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Morphometric observations on root
canals of human anterior teeth

K. Kerekes and L. Tronstad,

JEndo January 1977

Morphometric observations on root
canals of human molars

K. Kerekes and L. Tronstad,

JEndo March 1977



Suggested First LIGHTSPEED Size to Bind (FLSB)
and Estimated Master Aplcal Rotary (MAR) Sizes

1# Prastalar
FLSE # 35
MAR # 80

15t Molar
Buccals FLSE # 25, MAR # 40
Primal PSR # 30, MAR & 50

Figure | shows suggest
ed First Size to Bind
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Master Apical Rotary
; (MAR) sizes determined
Figure 1 by experienced LIGHT-
SPEED usess,

Always execclie good
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each cose,

Znd Malar
Buccals FLSB # 25, MAR # 40
Palnial FLSB # 30, MAR # 50 |

angd Molsr
Meginty FLSE # 25 MAR & 25
Cégtnl FLEB # 30, MAR # 55

137 MgiRr
aslaly FLEE & 25 MAR # 40
55al FLSE # 30, MAR # 50
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Quantec

Modified crown down technique
* Negotiation

e Shaping

o Apical preparation






Quantec Protocol

Negotiation

Establish straight line access
Irrigate with sodium hypochlorite
|dentify canal orifices

Explore canal orifices with size 10 and 15
hand files



Quantec New Protocol

Negotiation continued

Quantec .06 taper 25 tip to just short of
apical one third

Determine working length with 10 or 15
hand file

Establish guide (glide) path for Ni-Ti
Instruments with hand files 15 —25 hand

files




Quantec New Protocol

Shaping- passive insertion of instruments
12 25

10 25

.08 25

06 25

05 25

.04 25

.03 25

Until .06 or .05 reaches working length



Quantec New Protocol

Recheck working length

Check the first hand file that binds at working
length

If larger resistance form required complete
preparation with .02 40 or 45 NI-Ti instruments

EDTA
Sodium hypochlorite



Problems with Rotary NI-Ti
Instruments

Instrument Breakage

Excessive surface engaged

Plus inadequate cutting efficiency
Too much apical pressure
Staying too long in canal



Problems with Rotary NI-Ti

Instruments
Natural obstructions and anatomical traps

Torsional Overload

Files tend to thread themselves into canal

Difficult to access canals In

Lost of tactile feel when sha
tapered files

nandpiece

ping with

Do not show curvature of canals elastic

memory









Research Finding

Influence of rotational speed,torque and
operator’s proficiency on Profile failures
Yared Dagher and Machtou IEJ 2001

Speed 150 250 and 350
orque
Operator




Overview

e Problems with NiITi files
e Obturation Techniques
e Discussion



















Obturation

|ateral Condensation

Vertical Condensation

Chloroform dip

Paste fillers

Thermomechanical compaction
Thermoplastisized GP Obtura Ultrafil
Continuous wave

Simplifil

Use of Ultrasonics



Core concept 17.3 Classification of root
canal sealers

Sealers commonly used are based on:

Zinc oxide and eugenol (ZnOE)
Polyketone

Epoxy resin

Glass ionomer cement
Calcium hydroxide.

Sealers under investigation/recently marketed are based on:

e Composite resins/dentine bonding agents
e Calcium phosphate cements
e Silicones.



Core concept 18.2  Properties of different sealers

Eeasonable seal

& Jinc pide-sugeenl based
& Severs long-lasting oytotoiity
® Sermidization

Calcim-hydraxide-containing sealers

& Erlease calcium hydeomide, which mey nesull i deintegration

& Once 36t and mtegrty & maistaned, no caldom hydmdde
leathes oot and no effect can bo cxpected

# initial antibactenal effect

&  Fisk of dissclubion o e




Core concept 17.1  Requirements for an ideal
root canal filling material

Technical

# Mo shrinkage.

& Mo solubility in tssue Ruids, undisturbed setting in the pres-
ence of molsture,

o Good adhesionfadaptation to dentine or combining materials
feones, sealers).

e Mo pores and water absorption.
& No tooth discedoration,

Riological

® o general health probiems or allergies for patients and dental
peersonnel,

Mo imitation ol local tssues,

Steribe.

Antimicrobial — no enhanced bacteral growth,

Stimulation of the periapical healing process,

Handling

o Radiopaque: 150 6E76 (62) requires = 3 mm aluminum {dentine
has 0.6-0.7) (radiopacity of dental matenals is measwred as
mim aduminum equivalent).

® Setting in an adequate time, allowing sufficient time for obtu-
ration and x-ray control.

o Easy to apply and easy to remove (e.g. for post placement or
revision) using solvents, heat or mechanical instrumentation.




Core concept 18.3  Root filling techniques

Solid core techniques injection-molded gutta-percha
Single come & Quick technigue
® Poor length control
e Simple
& Heat damage perindontium
o Duick o b
e Good length control . :
e Round standard preparation required Thermomechanical compaction
it tion & Quick technique
4 ; & Poor length control
e Good length control ® Heat may damage periodontium
& Not one compact mass of gutta-percha o [nstrument fracture risk
&  Time-consuming technigue
& Supposed risk of root fracture P
Softened core technigues e Quick technigue
Warm lateral compaction ® Sealer extrusion
o Gutta-percha may be stripped off camier in curvature
e Moderate length control e Difficult to remove for retreatment
&  Time-consuming technigue e In combination with posts, inconvenient technigue

& Heat may damage periodontium

Warm vertical compaction Chigroform-resin
e Foor length control e Quick technigue
& Sealer extrusion e Potential health hazard effects on dental personnel over long time

& Heat may damage periodontium use
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MicroSeal, unique as an obturation system, has the
ability of sealing canals independent of shape and
taper. It 1s very expeditious and effective in obturating
the intricacies of the canal system when used by itself
or in enhancing other obturation techniques.

— Dr. John T. McSpadden
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Key literature 17.1

Saunders (54) studied histologically the effect of thermomechanical
compaction (10,000 revolutions per minute) of gutta-percha with a
calcium hydroxide sealer upon the cementum of ferret teeth. Twenty
days after root filling, 20% of the experimental teeth showed signs
of surface resorption of cementum in the central section of the root
with no signs of inflammation. After 40 days, 28% showed resorp-
tion and, of these, 22% exhibited ankylosis of alveolar bone to
cementum. Controls with lateral condensation showed no resorp-
tion or ankylosis. The authors conclude that heat generation by this
method is sufficient to stimulate surface resorption and ankylosis in
the longer term.






Obturation

Cold lateral condensation
Warm lateral condensation
Vertical condensation
Continuous wave condensation
Thermoplastisized techniques
Cements



Discussion
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