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INTRODI]CTION:

6.I NEED FOR THE STUDY
Dental porcelain is used extensively in a variety of dental restorations because of its

desirable esthetic properties.r In the laboratory, dental porcelain is fired, and a glazed
restoration results. with a surface texture and appearance resembling that of a natural
tooth surface. Clinically, the dental practitioner often needs to adjust by grinding the
glazed surflace of the ceramic restoration before cementation. This may be necessary
for occlusal adjustment. correction of inadequate contours, or improvement of
esthetics.2 The adjustment of the ceramic restoration produces a roughened surface,
which may cause an increased rate of plaque accumulation, thus producing gingival
inflammation and adverse soft tissue reaction. or may cause excessive wear of the
opposing dentition. l

Glazing or polishing after the adjustment procedures is necessary to improve the
flexural strength and appearance of the restoration.l Colour of porcelain restorations
may be effected by various optical phenomena like scattering, transmission, reflection,
refraction and absorption of porcelain material and tooth .ln addition, surface
roughness may also alter Colour of porcelain material. Since porcelain crowns are most
commonly used materials for making prosthesis, even a little imperfection in crowns
would lead to lot of changes in prosthesis. So color of diflerent brands of feldspathic
porcelain materials tested with spectrophotometer and results compared.a

Since porcelains are commonly used materials for posterior crowns, gl^zing has a
greater role in strength of prosthesis. So strength of diflerent brands of feldspathic
porcelain materials tested with three point bend test.5

Since surface irregularities on surface of porcelain can cause plaque accumulation, so

surface roughness tested four different brands of feldspathic porcelains and results
compared. 7

6.2 REVIEW OF LITERATURE

Sumit Sethi, Dilip Kakade, Shantanu Jambhekar, Vinay Jain,2013: Carried out a
study to compare surface roughness ofauto glazed, reglazed and chair side polished
surfaces oflvoclar and vita feldspathic porcelain. This study includes preparation of20
samples from each ceramic with a mold of brass metal fabricated in the shape of shade
guide tab. Specimens fabricated by mixing powder and water and these specimens are
autoglazed and checked for surface roughness and SEM studies. Remaining 20 samples

3
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subjected to reglazing and chair side polishing and evaluated for surface roughness and

SEM studies. It was concluded that polished surfaces could be better than glazed

surfaces.

Duygu Sarac, A Y.Sinasi Sarac, Emir Yuzbasioglu and Sedabal, 2006: The effects of
porcelain polishing systems on the color and surface texture offeldspathic porcelain. The

evaluation ofthe polishing techniques showed that the use ofan adjustment kit alone or
preceding polishing paste or polishing stick application created surfaces as smooth as

glazed specimens. The use ofpolishing paste alone did not improve the smoothness ofthe
porcelain surface.

Michael D.wright, Radi masri, Carl F.driscoll, Elaine, Geoffrey, Thompson, Runyan,

2004: carried out comparision ofthree systems for polishing ofan ultra- low fusing dental

porcelain. This study reported that mechanical polishing of ultra- low fusing porcelain can

produce smoother surfaces ihan auto glazing. The axis polishing kit produced best surface

finish when compared to jelenko and brasseler polishing kits.

D.C.Jagge6 A.harrison, 1994: An in vitro investigation into wear effects of unglazed,

glazed and polished porcelain on human enamel. This study carried out the differences in

wear ofhuman enamel caused by variation in surface finish ofporcelain. Rate ofenamel

wear by glazed and unglazed porcelain was similar. Polished porcelain produced

substantially less wear and suggests that porcelain should be polished instead ofreglazed

after chair side adjustment.

S. N. White, 1993: Mechanical fatigue of a feldspathic dental porcelain. The purpose of
this study was to investigatelthe effect ofcyclic mechanical loading on small crack growth

in a feldspathic dental porcelain. Crack lengths increased with the number ofapplied

cycles, and as no changes in indentation dimension were found. the changes in crack length

can be attributed to a fatigue phenomenon. The cracks studied were artificially induced by

indentation, rather than naturally occurring defects due to processing, adjustment by a

technician or dentist. or occlusal trauma.

4

Schlissel, Newitter, Renne6 Gwinnett, 1980: An evaluation of postadjustment polishing

techniques for porcelain denture teeth. Eleven methods ofadjusting and polishing porcelain

denture teeth were evaluated. They were compared to surface ofunaltered porcelain

denture tooth. Three methods produced polished and finished surfaces under visual

examination.



7 AIMS AND OBJECTIVES OF THE STUDY :-

AIM OF THE STUDY

An in vitro investigation to evaluate and compare Colour change. strenglh and surface
roughness of auto -glazing, reglazing and chair side polishing of commercially available
four d ifferent types of fe ldspath ic porce lains.

The purpose ofthis study was to compare the Colour change, surface roughness and

strength ofself-glazed surface, a chair side polished surface and a reglazed surface,offour
different brands offeldspathic porcelains using spectrophotometer, surface Profilometer
and 3 point bend test respectively.

MATERIALS AND METHODS:
Materials used:

4 diflerent types offeldspathic porcelains

Stainless steel die ofrectangular shape

Porcelain furnace

Ceramic Polishing kits
Surface Profilometer
Spectrophotometer

3-Point bend test apparatus

7.lSOURCE:
All testing materials and testing machines will be collected from the open market

through proper channel. Testing to be carried out at laboratory.

7.2 METHOD OF COLLECTION OF DATA:
I . A total of 240 samples are made with four different brands of feldspathic porcelains

(60 samples each)

2. Sample size of lOmmX5mmX20mm made in a rectangular block made of stainless

steel die ofdimensions I lmmX6mmX2lmm.
3. Each specimen is fabricated by weighing the porcelain powder and mixing with

adequate amount of distilled water over the glass slab with metal blade instrument. It is
then loaded into the die in increments.

4. Tray with samples is then placed in the porcelain fumace and fired according to the

manufacturer's recommendations. The specimens were allowed to cool and then

finished with a medium-grit diamond points all over to remove any irregularities. The

specimens were then soaked in distilled water for 5 min. Then they were placed in the

5
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furnace to obtain an auto-glazed surface.

5. Out of60 samples from different types of feldspathic porcelains,20 samples each(total
80 samples) are autoglazed and tested at this stage for the Colour, surface roughness

and strength to act as control group.

6. 20 samples each from different types of feldspathic porcelains are now reglazed (total
80samples)

A medium-grit sintered diamond point of Shofu company attached to a straight hand

piece of Micromotor, was used to remove the glaze. This grinding was done at a
constant speed and with constant amount ofsrokes given by the same operator.

7. These samples are now subjected to reglazing with add on glaze following
manufacturer's recommended procedure and temperature.

8. 20 samples each from different types of feldspathic porcelains are now polished chair-
side (total 80 samples)

9. Out of 20 samples from different types of feldspathic porcelain,l0 samples are

subjected to polishing with Shofu polishing system and l0 samples polished with
Chinese polishing kit.

10. All samples are checked with Colour, surface roughness and strength in a sequential

manner.

7.3 Does the study require any investigation or intervention to be conducted on
patients or other human or animal?

-NO-

7.4 Has the ethical clearance been obtained from your institution?
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investigation to compare the surface roughness of autoglazed, reglazed and chair

side polished surfaces of Ivoclar and Vita feldspathic porcelain-Joumal of Indian
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Abstract The change h surt'ace roughness aher dit't'ercnt

surtace finishing techniques has attracted the attention of
sereral prosthodontists regarding wear of opposing teeth or
restoralive material and the strcngth: plaque retention and

appei ance of the restoration. However. there is consider-

xble controversy conceming the best methods to achieve

the smoothest and strongest porcelain restorations after

chair side clinical adjustments. Thc purpose of this in vitro

study was to compare the a\ era8c surt'ace roughness of a

sell'-glazed surface. a chair side Polished surface and a

reglazed surface of ceramic. Two t'eldspathic porcelain.

namely lTfA VIvlK94 ffita Zahnfabrik. Bad Sachingen.

Germany) and TVOCLAR CLASSIC (vivadent AG,

FL-9494 Schaan, Liechtenstein) were selected to fabricate

?0 spccimens of each in the shape ol shade guide tabs. A
mcdium-grit diamond rotary cutting instrument was uscd to

remove the glaze layer. and then the surtace of half the

specimens wcre re-glazed and the other hall were polished

using a well-delined sequence of polishing comprising of:

Shofu porcelain polishing system. White gloss disc/pol-
ishing wheel. Silicone cone with diamond polishing paste

and finally with small buff wheel with pumice slurry.
The surface roughness (Ra) (!rm.i ol thc specimens was

S. Sethi (B) . D. Kakade
Department of Prosthodontics, Dr. D.Y. Patil Dental College
and Hospital. Pimp.i. Pune 18, tndia
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evaluated using a profilometcr and scarming electron micro-

scope. The data were statistically analyzed by using StudenCs

t test. The results had shown that there is no statistically

signilicant ditTerence both quantitatively and qualitati!'ely.

between the surt'ace roughness of reglazed and chair-side pol-

ished surface. [n addition, both reglazed and chair-side polished

surfaces are bcner tllan the autoglazed surface. Within all the

groups, there is no significant ditference between companies.

Polishing an adjusted porcelain surlace with thc suggested

sequence ofpolishing will lead to a tinish similarto a re-glazed

surface. Theretbre chat-side polishing can be a gmd altema-

dve to reglazing for finishing adjusted porcelain surtace.

Introdu(tion

Dental por.*elain has been used extensively as a restorative

material in a r ariety ofdental rEstorations, including all{eramic
restorations like inlays. onlays. rcncers. metalceramic crowns,

all ceramic crowns and fixed partial dennres, because of its
esthetic properties. dumbility, and biocompatibility.

Surface modilications are cssential for correcting occlusal

interferences and faulty contours. finishing thc margins of
ceramic restorations, and improving the esthetic appearance

and surface smoothress of porcelain restorations. It is a

common clinical practice to adjust rhe glazed surface of
porcelain restorations before cementation by grinding [].
These Adjustmcrt procedures break the glaze layer which
creates a rougher surfacel]l which promotes plaquc tbrma-
tion and maturation. thus producing gingival inflammation
and ad\ersc soti tissue reactions [-1. 1]. It may also increase

Q Springer
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the wearofthe opposing dentition or restorative material [5-
71. Therefore, glazing or polishing atier the adjustmcnt
procedures is necessary to improve the llexural srength [Bl
and appearance ol the restoration [9]. Literature repons of
various techniques for finishing and polishing a porcelain
restoration lo achieve optimum smoothness of the glazed
porcelain. Reglazing has been documented to adversely
change the porcelain structure (for example devitrilication)
and is time consuming I l0]. Polished ceramic restorations,
when compared to the glazed restorations. may also have rhc

advantage of reducing the wear of the opposing dentition.
Several studies reponcd different polishing techniques of
ceramic restorations and supponed the usc ofpolishing as an

altemative to glazing. However, data evaluating different
ceramic materials and surface linishing techniques, e.g. self-
glazing, overglazing and polishing to achieve the smoothest
and strongest porcelain restorations after chat side clinical
adjustments is limircd.

The purpose of this study was to comparE the average

surface roughness both quantitatively and qualitatively of a

self-glazed surface, a chair side polished surface and a reglazed

surface of ceramic of two manufacturen, i.e. Vita and Ivoclar.

\laterials and !lethods

Two feldspathic porcelains. namely VITA Vll K9.l tGer-

Height--{ecreasing gradually from 4 to 2 mm at the
open end

This upper plate is attached at one end of lower plate
which allows it to slide on either side.

Materials and Armamcntarium for Sample Fabrication
(Figs. 2, l)

thc lower plate (Fig. -l) and the condensed mass was gently
tappcd to be rcleased from the mould to TEII over a sagger

. tray.
For each type o[ ceramic- 20 sDecimen\ were fahricated

for each type of ceramic and placed over the tray. The tray

Fig. 2 Porcelain Adjustment kit

many, Bad Saqkingcn) and IVOCLAR CLASSIe (Viva--......--
dent AG, FL-9494 Schaan, Liechtenstein) were selected.

t

Fig. I Mold of brass metal Fig. f Potishing disc. cone and buft

@ sp.inge.

Each specimen was fabricated by weighing the porcelain
powder (205.1 mg) and mixing with adequate amount of
distilled water ovcr thc glass slab with metal blade
instrument. Tissue paper was utilized to remove excess
water by placing it at one end of the mass. The mixed mass
was not allowed to dry completely while absorption of
excess water. It was then loaded into the mould in incre-
ments. To condense the powder, the mold was given gentle
vibrations with the senated handle of the instrument. Tis-
sue paper was again used to absort excess water before
adding the next increment. After complete condensation oI
the powder in the mold, the uppei-llatEFaTSlid6iEiTEm

I

Porcelain
Adjustmant Kit

*a --l
rYI*

,

fnamel powder of A: shadc of borh rhe manulacturers was

-

used to fabricate 20 spccimens of each. A lnold of brass
metal was fabicated in the shape of shade guide rabs. This

-mold 

is a dupticare o[ th. *;ld p.;iE;-5t]h;vrrA
Company to prepare ceramic shade tabs. It consists of two
metal plates in rectangular shape. (Fig. l) Lrpper metal
plate has the mold in the shape of shade tab at one end with
the following dimensions:

/ Lergrh-l} mm
Width---.l mm

- I

r;
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Fl8. { Uppe. plate was slid ovcr t'rom the lower plate

was rheu placed in the porcelain furnace and fired

according to the manut'acturet's recommenda tlonS The

spccimens were allowed to cool and then finished with a

medium-grit diamond points all over to remove any

irregularities. The specimens were then soated in distilled
water tbr 5 min. Then they were placed in the fumace to

obtain an autoglazed surl'acs. All these specimens were

,.r,.d u, fiiiu!.Ei-iilJsurface roughness lo act as

control group.

The 20 specimens from each lype of ceramlc (Fig. 5)
were randomly divided into two groups. One group was for
re lazin and the tem

On onc side of each specimen (that is thc flat side), a

medium-grit sintered diamond point of Shofu comPany

attached to a straight hand piece of micromotor, was used

to remove the glaze. This gfinding was dooe at a constant

speed and with constant amount of strokes given by the

same operator. 20 such specimens, t0 from each rype of
ceramic were then subjected to reglaz ing with add on glaze

following manufacturer's recommended procedure and

tempetature.
The remaining 20 specimens were subjected to chainiide

polishing with well detined sequence of a polishing system.

The same investigator pcrformed the polishing unilormly

with micromotor handpiece by giving constant amount of
strokes at a constant speed. The other side of the speci-
mens. which were autoglazed, was used as a control grcup
and 20 specimens were randomly selected lor this.

For chair-side polishiog of the specimens a well-detined
sequence of the polishing system was utilized as follows:

l. Shofu Porcelain polishing system (Shofu Dental Corp.,

Menlo Park, Califomia) consisting of Dura-white
stones for contouring, standa-rd Ceramiste points for
smoothing surfaces and preparing them for polishing,

Llltra Ceramistc points for polishing. and flnal polish-

ing using the Ultra [I Ceramiste points.

2. white gloss disc/polishing wheel.

3. Silicone cone was used with diamond polishing paste

4. Small buff wheel was used with pumice slurry.

The specimens were then cleaned with the steam, dried
with a blast of air, and stored in a dust-free container at

room temperature.

The surfacc roughness was evaluated using aj@9_
pro tilomcter ( Penhometer- Mahr CmbH. Germany-Mahr

Inc. USA.). A diamond stylus (35 pm tip radius)F

r*as used under a constant measuring force of 25 m-r\.

(Fig. 6) The insrument was calibrated using a standard

reference specimen and then set to ravel at a speed of
0.8 mrrl/s with- a.traversing length of 1.75 mm during
testing. The surface ahalyzer was used to determine a

roughness protile of each specimen. The roughness prolile
of the autoglazed, reglazed and chairside polished surface

was obtained for each of the 3 passes per sPccimen.

A mean surface roughness pmfile (Ra) was determined

tbr each side of each specimen to describe the over-

all roughness of the surface. These values were tabulated

to compare autoglazed, reglazed and chair side Poli-
shed surfaces. Thc largcr the value more is the surface

roughness.

On completion of prohlometric evaluation, the speci-

mens from each group were prepared for SEM. Specimens

Fig. 5 Specimens from each type of celamic
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were palladium sputtered with a 6ne coater machine arld a
scanning elcctron microscope (SEM) (Joel Ltd l-2 Mu-
sashino 3-chome. Akishima, Tokyo 196-8558, Japan) was

utilized to qualitatively evaluate the surface of all thc
specimens with differeot ueatment. Only four specimens
can be mounted oo the mounting plate at a time. (Fig. 7)
Both sides of each specimen were visualized at original
magnification 200x. (Figs.8. 9. 10. ll, tl, l-l) Two
investigators performed all procedures; the first prcpared
the specimens aod the second was blind to the treatment
and performed the data analysis.

The observations were subjected to statistical analysis.
Mean and standard deviation were calculated and Student's
't' test was used to quantitatively analyze surface rough-
ness data for signilicant differences between autoglazed,
reglazed and chair-side polished porcelain surfaces of two
different manufacturers. It is a standard practice to make
pair-wise comparisons of the groups using an appropriatc
adjustment for muldple comparisons.

Fig.7 Four specimens mounted on the mounting plate

flg. 9 SEM Photo of Re-glazed (lvoclar)

Flg, l0 SEM Photo of Chair-side polished (lvoclar)

Fig. E SEM Photo of Autoglazed (l!oclar)
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Fig. 12 SEM Photo of Re-glazed (vita)

fig. t3 SEM Photo oi Chair-side polished (Vita)

These lindings were further confirmed by qualitative

analysis of the data given by SEM photographs.

Results

First the average surface roughness ralues were collected
from thc individual tracings for each ol the three different
groups of spccimens of two different manut'acturers. Then

the mcans of surface roughness values of th-ree diflerent
groups with their respective SD werc calculated and

compared (Tables l. 2).

For both the porcclain materials. thcre was no statisti-
cally signiticant difference between the surt'ace roughness

of reglazed and chair-side polished surface. Both reglazed

and chair-side polished surtaces are bener than the auto-

glazed surt'ace.

The SEM photomicrogaphs of three different groups of
specimens oi two different manufacturcrs were evaluated

according to the aforemendoned criteria based on a scale

I -3 (Table 3):

t rating means-Good finish
2 rating means-Very good finish
3 rating means-Excellent finish

A qualitative analysis was dooe by using Mann Whimey

test and p values were again obtained and they also showed

the similar results.

Discussion

Ceramic materials intrinsically have multiple flaws because

o[ the inhomogeneous distribution of crystals in a glassy

matrix. Additional defects induced during ceramic pro-

cessing reduce the strcngth and increase the wea.r of cnamel

of opposing tooth. Sealing these with glazing or polishing

may improve the strength and reduce the abrasiveness of
dental ceramics u l].

Earlier researchers have advocated that adusted Porce-
lain should be reglazed only. It has been a common prac-

tice to reglaze the adjusted porcelain surface Prior to

cemcntation. However various disadvantages have been

reported with reglazing like Devitrification, marginal dis-
tonion, reduced t'racture toughness which is affected with
the thickness of glaze. wearing of reglazed layer in short

period of time and lastly an extra appointment to the

patient.

The documentation of comparative cvaluation of various

methods to obtain a smoothest porcelain surface is limited.
Somc authors tbund thc initial smoothness of a glazed

surface to be superior to the Polished surface [2-l-l], some

found no signilicant dif'ference betwccn the glazed and

polishcd surt-aces [9. l5l and others concluded that surface

polishing could equal or surpass the smq)thness accom-

plished with surthce glazing. [6, 16. 17] Studies that are

more rccent suggest that a polished surtacc is smoother and

foster less plaque accumulation than a glazed surface [3.
l8l. Esthctics results also may be improved by polishing

rather than by glazing U0l. Theretbre no comPrehensive

conclusion could bc drawn from various studies. regarding
which is a better mcthod tbr finishing, reglazing or chair-

side polishing.
In spite of advances in ccramic materials, the traditional

teldspathic ceramics are stitl widely used !91 because oi
the facr rhat they give good esthetic results. which is

achievcd with the natural stmtilication and the anisan work
of the dentitl certmist. Theretbre, in this study ttldsPathic
porcclain was used tbr making the spccimens. to check the

efficacy of chairside polishing in reducing surtace

roughness.

toku
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Surtice protilometry (Quantitative test showing Ra values tbr su(ace roughness)
Table I Shows the average
sudace roughness values
collected from the individual
facings tbr each of the three
ditlercnt groups of specimens
of two ditlerent manuthcturers

Vita (Ra values io pm) Ivoclar (Ra values in Fm)

S. no. Auto glazcd
(Confiol
g!ouP) Chair side

polished

Auro glazed
(Control
group) Chair side

polished

Stud! groups Stud-v groups

Re-glazed

Noar Moae iJ the Ra value. more
is tlle surtace roughness ot more
is the Ra value less is surface
smoothness or finish

I

l
:l

5

6
"7

8

9

l0

0.15

0.14

0.15

0.l-r

0.14

0.l5

0.1.1

0.1.t

0.t.1

0. ti

0.12

0.1

0.1 I

0.12

0.rl
0. t2

0. r2

0.1 I

0.13

0.t

0.12

0.12

0.1 t

0.12

0.rI
0. r2

o.t2

0.lt
0.13

0.12

0.15

0.15

0.15

0. l.r

0. r5

0.15

0.14

0. t4

0- 15

0.15

0.12

0.13

0.12

0.1t

0.r2

0. r3

0.t
0.12

0.12

0.12

0.t2

0. r3

0.r2

0.12

0.12

0. r3

0.r2

0.r2

0.12

0.12

Table 2 Shows the means of surt'lce roughness values ol three dit-
t-erent groups with their respecti!,e rtandard deviations

Company Croup Mean N Standard Deviatioo

Ivoclar

ln all the specimens one side is autoglazed which is kepr
as a contlol group to keep a check on surface roughness
due to intrinsic flaws caused by variation in the condensed
mass. The dimensions for the specimen werc similar to
previous studies and it was kept small to be compatible
with the mounting plate of SEM.

Flat surfaces of all the spccimens were ground with a

medium grit diamond point at constant speed and for
limited strokes. Since it was difficult to cootrol the varia-
tion of force, same opcrator did all the gdndiog. And later,
half of the specimens were subjected to reglaz ing and other
half was subjected to chair-side polishing. [t was very
imponant to note here that the diamond point should be ol
medium or low grit as high grit points widens the pores

opened during grinding. Thcsc large pores are difficulr to
close with both reglazing and chair side polishing I l].

Vira

Total

.00483

.00876

.00422

.014t 3

.005 l6

.00966

.0063:

.01525

.00510

.00933

.00562

.01471

Auroglazed

Regl^zcd

Chair-side polished

Total

Autoglazed

Rcglazcd

Chair-side polished

Total

Autoglazed

Reglazed

Chair-sidc polished

Total

1470 l0
ll90 r0

1220 l0
1293 30

1.140 l0
I 140 t0
l180 t0
1253 30

1.155 20

l165 20

1200 20

t211 @

SEM (Qualitative test fb( surface roughness)
Table 3 Shows the
observations about tle SEM
photomiclogaphs of the three
different groups of specimens of
two dit't'erent manulictuters

Vi!a I\ocl.rr

S. no. Auto glazed
(Control
gmup)

Auto glazed
(Cont ol

-group)

Stud! group\

Re-glazed Chair side
polished

Re-glazed Chair side
polished

2

l
l
l
l
:
2

l
l

l

l
:
:
:
l
:

2

3

2

2

2

2

2

2

2

3

I

)

3

4

5

6

7

8

9

l0
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After the use of shofu kit lor initial polishing. the

specimeos were t'unher polished with diamond paste with
rhe help of silicone cone. Various studies have highlighted
the importance of using a diamood paste during linal stages

to achieve the best possible linish [20,211. The smoothness

produced by diamond paste can be explained by the par-

ticle size of the diamond polishing paste, which is 2 pm

[22]. It is probable that. in the absence of a lubricant.
porcelain particles removed tiom the surfacc become part

of the abrasive system and conribute to an increase in

roughoess rather than smoothing of the surface. A lubricant

and water spray can be cxpected to remove free and

potentially abrasive paniclcs. Grieve et al. [23] showed

favorable results in terms of smoothness of porcelain using

diamond paste, with no sieniticant differences between this

and glazed porcelain. Finally. thc specimens were polished

with pumice slurry and buff wheel 5l.
Earlier studics have tested different proPenies affected

or influenced by the finishing technique. However, thc

basic propcrty that influences other proPenies is surface

roughness. More is the surface roughness more is the wear

caused. more is plaque accumulation, lcsser is the lracture

strength and poorer is the linal esthetic apPearance.

Therefore, surface roughness was evaluated both quanti-

tatively and qualitatively by surface profilometer and SEM

respectively. This is in consensus with various studies that

had used the same machincs [. l], 14-171.

The results of this study has shown that both reglazing

and chairsidc polishing is bcner than autoglazed. Reason

lor this could be that the pores (due to intemal flaws while

condensation) which are exposed while grinding of the

ceramic surface are of variable size and are inhomogeneous

in naturc. Theretbre, these could not be comPletely hlled
by autoglazing. These pores can be reduced or eliminated

only with reglazing and chair-side polishing. various ear-

lier studies [7, 9, 12, 15. 22, 25, 2'7 -29], had proved that

shair-side polishing is equal to autoglazing. Some studies

I I . 6, ]6, -10. -l I l, had also proved that chair-side polishing

is bener lhan autoglazing. Only tlw studies had shou'n the

opposite results, that is autoglazing or glazing is better than

chair-side polishing |3, Il, 16, 3?, 331. And only one

study reponed in the literature, has compared autoglazing.
reglazing and chair-side polishing [3.1].

In that study both autoglazing and reglazing were

proled to be better than chairside polishing in terms of
surt-ace roughness and flcxural strength.

Reasons for variation of results in dilferent studies could
be explained by:

. Size and number of surt'ace pores or flaws that are

opened duc to grinding o[ porcelain depends upon the

extent of condensation of ceramic panicles. But in all

the studies one specimcn was used for reglazing or self

glazing and thc other was used tbr chainide polishing.

So one cannot be sure about the uniformity of
condensation in both the specimens. There can be false

negative results due to variation of intemal flaws that

can be a cause of increase in surface roughness. [n this

study constant mass of ceramic ;rowder was condensed

for each specimen to control this factor to some extent.
r The coarseness of the diamond point used for grinding

to simulate clinical adjustmerts. Although low grit
diamond bur on air rotar handpiece with copious

amount of watcr llow should be used but in this study

medium grit diamond bur was used to grind thc surtace.

lt was not possible to do otheruise as it is diflicutt to

control spccd in air rotor handpicce.
. Polishing instruments were used with the Presence or

absence of a lubricating paste for inal finishing. In this

study diamond paste and pumice slurry was used for
linal 6nishing.

. Operator's variable which limits the standardization lor
grinding and polishing. Manual grinding and polishing

is always difficult to standardize. However, in this

study samc operator has done the grinding and polish-

ing. to reduce the variations to some extent.
. Different methods of evaluation were used.

. Most of the studies have compared autoglazcd with

chair side polished. Only one study-compared auto-

glazed. reglazed and chairide polished surfaces.

within the limited scopc of the study, the study indi-
cated that the chair-side polishing can be an effective

altemative to reglazing in ordcr to get similar surface finish

atter clinical adjustments.

This study has assessed only surface roughness, so fur-
rher studies are required to assess other ProPenics simul-

taneously. to confirm the efficacy of chair-side Polishing.

Conclusion

The degree of success of any Polishing technique for Por-
cclain is dependent upon having well-condenscd porcelain.

because porosities in the porcelain cannot be eliminated.
With well-condcnsed porcelain, the surthce achieved by

polishing can be as smooth as that ol a glazed surtace.

Therefore. within the timits ol this study, the tbllowing
conclusions werc drawn:

l. Polishing an adusted porcelain surface with Shotu

polishing system along with the diamond pastc and

pumi!-e slurry. reduced (he surface roughness signif-
icantly such that the differcnce in roughness bet*een
the resulting polished surface and reglazed surface was

not signiticant.
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2. The surface roughness of anautoglazed porcelain was
always found to be more than a reglazed and a chair-
side polished surface.

3. There is no statistically significant difference between
the surface finish of Vita and [voclar as obtained by
glaz ing. regtaz ing and chair-side polishing.

4. Chair-side potishing can be a good ahemative to
reglazing for finishing adjusted porcelain surface.

Acknowledgmeots The authors thank all the statT members in the
Department tbr rcndering their help in any tbrm.
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Brief Resume of Intended work: 

6.1 Need for the study: 
The zygomatic bone contributes to strength and stability of 

the facial skeleton and articulation of zygoma occurs with 4 other bones they 

are as follows: frontal bone, sphenoid bone, temporal bone and maxillary 

bone.' The prominence of midface is contributed by zygomatic bone, and it 

forms the lateral and inferior part of orbital rim and also contributes to the floor 

of orbit. 

The anatomical location and pattern of the zygomatic bone allows it to 

withstand blows of greater forces. But because of its forward projection, the 

zygoma is frequently injured. Due to such heavy forces the zygomatic bone gets 

separated from the adjacent articulating bones at the suture lines above or below 

the suture lines. 

The detachment of the zygomatic bone from its four 

articulations can result in a Zygomaticomaxillary complex fracture, Zygomatic

complex, or Orbito-zygomatic fracture or Naso-orbito-ethmoido-zygomatic| 

complex fracture. They are seen as isolated displaced or undisplaced fractures 

of the zygoma or in association with the other facial fractures due to the 

complex anatomical location and relations with adjacent bones of the face and 

calavaria. Fracture of zygoma if displaced not only cause adverse aesthetic 

defects but also disrupts functions of the mandible and may disturb ocular|

functions and if the fracture is not displaced it may heal uneventfully." 

The debate for open reduction and internal fixation of the 

zygomaticomaxillary complex fractures at three points i.e. FZ, ZMB, IOR has 



increased because of its inadequate results from two point i.e. FZ and ZMB (or) 

FZ and 10R (or) ZMB and 1OR and one-point i.e. FZ fixation procedure 

This study will be conducted to evaluate the efficacy of 2- 

point fixation versus 3-point fixation in the management of ZMC fractures, to 

formulate an operative strategy that will achieve the surgical objective of stable 

fixation with better clinical results and minimizing the morbidity of the 

procedure. 

6,2 

REVIEW OF LITERATURE: 

Seon Tue Kim et al (2011) ; conducted a study to compare 1-point 

fixation in the zygomaticomaxillary complex area with 2-point fixation 

in the zygomaticomaxillary buttress and frontozygomatic suture areas in 

tripod fractures. They concluded that one-point fixation 

zygomaticomaxillary 
buttress area in zygomatic tripod fractures can 

fixation in 

avoid unsightlyscars and give high satisfaction with surgical outcomes 

in selected patients with tripod fractures. 

Majeed Rana et al (2012); conducted to compare the efficacy of 

zygomatic bone after treatment with ORIF using 2-point fixation and| 

open reduction and internal fixation using 3-point fixation and compare 

the outcome of two procedures. They concluded that based on this study- 

open 
reduction and internal fixation using three-point fixation by 

miniplates is the best available method for the treatment zygomatic bone 

fractures. 

Thiagarajan B et al (2013¥; Conducted a study to discuss in detail the 

etiopathogenesis and the various management options available for 

treatment of faciomaxillary trauma and they concluded that majority of 

patients with fractured zygoma presented with flattened malar region 
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(malar asymmetry). All the patients except for one with fractured 

zygoma had stable medial displacement and majority of the patients were 

managed conservatively or by Gillie's procedure, only two patients 

needed open reduction with three-point fixation. 

Gaurav Mittal et al (2019); Conducted a study to evaluate the efficacy 

of 2-point fixation in Zygomaticomaxillary complex fractures. They 

concluded that 2-point fixation offers efficient outcome as compared to 

other modalities of management of ZMC. 

Nishtha Gadkari et al (2019)'; conducted a study to evaluate which 

method of fixation corrects malar asymmetry in the treatment of 

zygomaticomaxillary complex fractures. They concluded that three- 

point fixation is superior to two-point fixation in reducing mala 

asymmetry in zygomaticomaxillary fractures. 
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AIM: 

The aim of the study is to- "evaluation of the efficacy of 2-point fixation 

versus 3-point fixation in Zygomaticomaxillary complex fractures after open 

reduction and internal fixation with miniplates in 20 patients who will be 

divided into two groups, i.e. two-point fixation group and three-point fixation 

group". 

OBJECTIVES: 
| 1. To get an operative strategy that will aid in adequate reduction and stable| 

fixation in Zygomaticomaxillary complex fractures. 

2. To evaluate functional, esthetic and sensory outcome of the surgery. 

3.To evaluate patient satisfaction. 

The objectives of this study will be achieved through the following parameters 

PARAMETERS: 

1. Pre-operative and post-operative 3D CT scan (Axíal view, Coronal view 

and 3D reconstruction). 

2. Intra operative manual digital palpation method. 

3. Duration of surgery-from adaptation of miniplate to tixation of last 

screw 

4. Pre and post-operative photographs. 

5. Pre and post-operative Inter incisal mouth opening. 

6. Neurological assessment through pinprick test. 

7. Patient satisfaction by standard questionnaire.

8. Postoperative complications.
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7.1 MATERIALS AND METHODS: 

This study will be done with a sample size of 20 patients who will be 

having Zygomaticomaxillary complex fractures. 

This is a Clinical study where the patients will be treated under General 

Anesthesia for Zygomaticomaxillary complex fractures. 

Selection Criteria: Patients presenting with the diagnosis of 

Zygomaticomaxillary complex fractures will be divided into 2 groups i.e. 

Group 1-2-point fixation group and Group 2-3-point fixation group. 

Treatment procedure and possible complications will be explained to the 

patient priorly. 

A written informed consent will be taken from the patients to undergo open 

reduction and internal fixation. 

A standard proforma will be used to collect the necessary information 

regarding each case. 

INCLUSION CRITERIA: 

1.Patients with zygomaticomaxillary complex fractures. 

2.Age group of 18-65years. 

3.Displaced fractures of zygomaticomaxillary complex as evidenced on 

radiography (3D CT). 

4. Presentation within one week of injury. 

EXCLUSION CRITERIA: 

1.Medically unfit patients for surgery. 

2.Patients with infected fractures.

3.Patients with previously operated zygomatic maxillary complex fractures will 

be excluded from this study. 



ARMAMENTARIUM: 

2 POINT FIXATION: -
FZ Fixation-

2-hole or 3 hole or 4 hole 1.5 mm thickness stainless steel miniplates,

1.5 *6 mm stainless steel screws. 

ZMB Fixation 
L shape or 4 hole or 5 hole or 6 hole 2mm thickness stainless steel 

miniplates, 

2*6 mm stainless steel screws. 

3 POINT FIXATION: -
FZ Fixation-

2-hole or 3 hole or 4 hole 1.5 mm thickness stainless steel miniplates, 

1.5 6 mm stainless steel screws. 

ZMB Fixation- 
L shape or 4 hole or 5 hole or 6 hole 2mm thickness stainless steel 

miniplates, 

2 * 6 mm stainless steel screws. 

.IOR Fixation- 
2 hole or 3 hole or 4 hole 1.5mm thickness stainless steel miniplates, 

1.5 *6 mm stainless steel screws. 

INVESTIGATIONS: 

COMPLETE BLOOD PICTURE 

CLOTTING TIME 

BLEEDING TIME 

VIRAL MARKERS i.e. HIV, HBV, HBsåg. 

LIVER FUNCTION TEST 

RENAL FUNCTION TEST 

ECG 



CHEST XRAY 

3-DCT SCAN 
RTPCR (COVID-19 TEST) 

7.2 Does the study require any investigations or intervention to be conducted on 

patients or other humans or animals, if so, describe briefly? 

YES. This study wilti be done on humans. Under general anesthesia, intubation 

will be done. The patients will be scrubbed and draped in a standard manner. 

% lignocaine with 1 in 80,000 adrenaline will be injected at the local site for 

control of bleeding. Incision will be given in the upper buccal sulcus and| 

reduction of the fractured zygoma will be done. After achieving adequate 

reduction, in case of two-point fixations, the fractured FZ region will be exposed. 

After visualization of fractured areas Fixation of reduced fractured segments will| 

be done with 4 holed, 1.5 mm to 2 mm miniplate at zygomaticomaxillary buttress, 
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and 1.5 mm to 2 mm fronto zygomatic area (for two-point fixation) and additional

infraorbital margins will be exposed and fixation will be done for infra orbital 

rim fracture (three-point fixation group) using 1.5mm thickness 4 holed 

miniplates. After achieving adequate hemostasis and thorough irrigation, wound 

closure will be done in layers. 1he parameters will be notcd and assesscd pre 

operatively and post operatively.

7.3 Has ethical clearance been obtained from your institution? 
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6. 

 

Brief Resume of Intended work: 

 6.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Need for the study:  Fractures through the mandible at the level of the 

parasymphysis extending obliquely and traversing through the transitional 

zone to body region are relatively common. Therefore, a surgeon should know 

the biomechanics of different plating techniques to fix these fractures. There 

is always a dilemma for the surgeon as to whether to fix these mandibular 

segments with one or two miniplates, and the presence of mental 

neurovascular bundle makes it more challenging. There might be a common 

human error while placing two miniplates at the region of mental nerve. The 

distance between two plates may be compromised which cause compression 

of mental neurovascular bundle. So we have designed a plate which is 

polygonal shaped and has a flip at one end which aids to encircle the mental 

nerve and fracture fixation without any neurovascular compression. This will 

be made of titanium metal which is biocompatible and also aids in 

osteosynthesis.. In the anterior part of the mandible, in front of the first 

premolar, there are mainly moments of torsion. They are higher the nearer 

they are to the mandibular symphysis. Therefore, the principle of 

osteosynthesis is to re-establish the mechanical qualities of the mandible, 

taking into account the anatomical conditions. So we are going to do a study 

on ten patients using this modified titanium mini plate for open reduction and 

internal fixation of mandibular fractures at symphysis and parasymphysis 

region. 
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REVIEW OF LITERATURE: 

  

1.DATTHAKAR et al The mandibular parasymphysis and body regions are 

highly dynamic areas. They are constantly 3 subjected to both occlusal and 

muscular forces. Fractures at this transition zone of the 4 parasymphysis and 

body region thus represent a special pattern that creates a dilemma for the 5 

surgeons — whether to use one miniplate fixation or two miniplates as per 

Champy's guidelines. 6 Mental nerve paresthesia is a very common 

complication due to dissection and stretching of the 7 mental nerve in this 

region 

2.According to the AO/ASIF principles, the goal of open reduction and 

internal fixation (ORIF) in the management of mandibular fractures is to 

achieve undisturbed healing and restoration of form and function without the 

adjunctive use of maxillomandibular fixation (MMF) 

Kazanjian appears to be the first author to stress that early fixation of fracture 

fragments is the most important means of controlling infection and preventing 

complications. 

Spiessl and Prein stressed 2 fundamental principles to obtain adequate rigid 

internal fixation for comminuted mandibular fractures. First, the fixation 

needs to support the full functional loads (load-bearing osteosynthesis). 

Second, absolute stability of the fracture construct must be achieved. 

3.REGINALD et. al : Mandibular fracture, specifically in the symphysis and 

body region, is very common and often multiple.The benefit of open 

reduction with internal fixation to eliminate interfragment mobility is 

considered greater than the cost of interrupting periosteal blood supply. 

 Schilli, writing on mandibular fractures in children, states that research shows 

that “titanium implants most probably do not interfere with the growth of the 

membranous skeletal bones.” When body and/or symphysis fractures exist, 

the best surgical outcome will be achieved by the combination of a correct 
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6.3 

 

 

 

diagnosis, proper treatment plan, and the appropriate operation. 

4.V. SINGH et.al :.Early restoration of function is the biggest advantage of 

functionally stable fixation. This is lost if postoperative MMF is done for a 

period of 4 weeks as COLLINS et al.12 did in their prospective study.When 

comparing the overall complication rates according to plates used, the x2 test 

showed no statistically significant difference between the locking and 

nonlocking plates (p > 0.05). In conclusion, mandible fractures treated with 

2.0-mm locking plates and 2.0-mm nonlocking plates present similar short-

term complication rates. 

5..jason A et al: Patients who use alcohol or drugs daily are often 

malnourished and have poor healing capacity.6 They also tend to be less 

compliant with postoperative instructions 

It has been proposed that a delay in repair of mandible fractures increases the 

risk of infectious complications. 

6. sakshi agarwl et.al : 3D plating system uses more amount of hardware in 

body and angle regions of the mandible owing to extra vertical bars. It uses 

less hardware in cases of parasymphysis and symphysis regions of the 

mandible (1 plate and 4 screws) as compared to 2D locking system (2 plates 

and 8 screws) thus increasing the cost of the treatment. 

7. phillip L Maloney et al. : e believe that an initial delay in treatment of a 

compound fracture is a central factor in increasing the risk of post ORIF bone 

infection.patients with mandibular fractures “often do not have proper insight 

into the injury” and often are eating a regular diet in the immediate 

postoperative period. 

 

Aim ; To evaluate the efficacy of modified polygonal plate in open reduction 

and internal fixation of mandibular fractures. 
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OBJECTIVES;  

1.minimising  wound healing time. 

2.Minimizing operating time. 

3.minimising the compressive force on metal  nerve.  

4.increaing the stability of fixation of mandibular fractures 

5.fixation of transition zone (parasymphysis-body) fractures. 

7 

7.1 

 

MATERIALS AND METHODS 

 

This is a study to be done on 10 patients, conducted at department of oral & 

maxillofacial surgery KIMS DENTAL COLLEGE , AMALAPURAM. This is 

a case series study where the patients were  treated under local anesthesia or 

general anesthesia for mandibular fractures using modified polygonal shaped 

plate in open reduction  

           This modified polygonal shaped plate has a flip at one end which is more 

advantage when compared with other plate  

  Treatment  procedure and possible complications were explained to the patient 

priorty. 

 A written informed consent is taken from the patients to undergo open 

reduction . 

A standard proforma was use to collect the necessary information regarding 

each case  

 

INCLUSION CRITERIA; 

 

1.minimally displaced or un displaced fractures 

2.unfavourble fractures of mandibulas parasymphysis body region 

3.fractures in symphysis, parasymphysis region . 

4.patients above 18 years of age . 

5.patients medically fit for general /local anesthesia 

6.Non-comminucted fractures 

7.Non infected fractures 

   EXCLUSION CRITERIA 
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1. Patients below 18 yrs of age  

2. Patients with any systemic disease  which contraindicates genral anesthesia 

3. Patients with comminuted fractures 

4. Patients with frank infection. 

5. Patients with fractures of body of mandible ;ramus and angle of mandible. 

The patients after inclusion criteria were divided into three groups based on 

their age 

     Group A are the patients with age 18-30 yrs 

     Group B  are the patients with age 30-50 yrs 

     Group C  are the paient with  age  above 50 yrs 

Throughout the study these patients will be evaluated preoperatively, 

intraoperatively and post operatively for various parameters. 

Preoperatively opg will be taken and compared with postopertive opg to 

check the adequacy of reduction & fixation. 

Routine boold & radiological investigations will be done .surgical approach   

either through an intraoral or extra oral approach. 

  The intravenorus line will be secured to administer antibiotics 

All the patients will be evaluated postoperatively on 1st 4th & 8th week. 

Clinical utility & out come of this modified polygonal shaped plate will be 

evaluated in following parameters  

1.Operative time :the operative time for the surgery will be calculated as 

commencing of the incision and ending with completion of wound closure 

2. Ease of placement of modified polygonal plate: 

 This will be based on operators evaluation of the degree of difficulty in 

adapting & placing the plate it will be assessed as easy, mildly difficult , 

moderately difficult and severely difficult Based on operator’s experience. 

 

3.OCCLUSION: 

The pre operative & postoperative occlusion will  be evaluated           

        0-stable occlusion 

        1-mildy deranged (slight gap b/w for 2 cups on unilateral/bilateral 

sides 

        2-unstable /grossly deranged occlusion(no occlusal contact) 

4.postoperative reduction of fracture 

  Patients will be evaluated radiologically at  1 week  4 week and 8 week 

intervals with opg 

If a discrepancy of  

     1-3 mm- good reduction 

     3-5 mm – fair reduction  

    5mm   - poor reduction 

5.Neurosensory disturbances ; the patients will be asked for their subjective 

impression of any alteration sensory function. 

All pts were evaluated preoperatively the sensation at the opposite side of 
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the fracture act as control area.all the neurosensory test will be performed 

in a room free of acoustic visual stimuli 

6.post operative infection: 

     Criteria for infection 

       a)purulent discharge from infection 

       b)pain in operated region 

      c)serosanguinous drainage 

Analysis for each parameter i.e, operative time ease of placement of 

modified polygonal plate,occlusion ,post operative reduction of fracture, 

neurosensory disturbance were evaluated  in 3 groups of patients using 

wilkoksan signed rank test. 
 

 

 
 

 
 

 

7.2 

 

Does the study require any investigations or intervention to be conducted on patients or 

other humans or animals, if so, describe briefly? 

YES. A modified titanium miniplate with flip to aid in encircling mental nerve is placed 

during mandibular fracture fixation to prevent compression of mental nerve. 

 

 

 

7.3 

 

Has ethical clearance been obtained from your institution? 
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6. 

 

Brief Resume of Intended work: 

 6.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Need for the study:  

 Surgical extraction of impacted mandibular third molars is a common procedure in oral 

surgery. The most common method of wound closure following third molar surgery is 

suturing. However, suturing in this confined space increases surgical time and necessitates 

good suturing skills. Needle penetration during suturing also causes trauma & acts as a 

pathway for passage of bacteria. Silk has been the most universally used suture material in 

dentistry and many other surgical disciplines. Silk is easy to handle, economical and has 

good knot security. However it is non-absorbable, thus there is a need for second 

appointment to remove the sutures. The removal may increase both direct &indirect costs 

to the patient. 

Although absorbable sutures are available, most have unpredictable resorption rates In the 

oral cavity; they weaken and dissolve early, or remain in the incision area for too long. 

These have prompted the need for an alternative method of wound closure. 

The use of cyanoacrylate tissue adhesive as an alternative to suturing in surgical 

procedures is described to be effective. It has an immediate haemostatic effect when used 

in the treatment of prolonged oral bleeding. It rapidly adheres to hard and soft tissues and 

its ease of application shortens the operating time. It also has an antimicrobial effect in the 

oral cavity because of its bacteriostatic nature. 

Cyanoacrylate on contact with moisture form strong bridge that keeps wound edges in 

contact and allows for healing by primary intension. The polymerization reaction takes 

about 10-15 seconds. Cyanoacrylate is non-absorbable and takes 7-10 days to slough off 

the mucosa and skin after application. 
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6.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REVIEW OF LITERATURE: 

 

FOUAD A. AL-BELSAY etal. (2003) Evaluated the local haemostatic effect of n-butyl-2-

cyanoacrylate glue in warfarin –treated patients who undergo outpatient oral surgery 

without a change in their level of anticoagulation. They concluded that multiple extractions 

Can be performed in patients taking oral anticoagulant therapy without a change in their 

level of anticoagulation provided an efficient local haemostatic measure is instituted. And , 

in this regard ,histoacryl glue used as a topical adhesive over approximated wound edges is 

an effective and easily applicable local haemostatic agent for oral surgery in such patients 

 

 

BYUNG-HO CHOI etal (2006) Assessed the efficacy of cyanoacrylate adhesive in the 

management of large perforations of the maxillary sinus membrane during sinus lifts. 

Wounds repaired with cyanoacrylate adhesive showed newly formed continuous 

epithelium across the previous perforation site and there was sinusitis on the contra lateral 

side. These results support the clinical use of cyanoacrylate adhesive for repairing sinus 

membrane perforations. 

 

 

P. DANIEL KNOTT etal. (2007) compared the long-term cosmesis of Dermabond (octyl-

2-cyanoacrylate) and traditional skin sutures among patients undergoing primary cleft lip 

palate repair. Dermabond tissue adhesive offers equivalent mature wound cosmesis as 

traditional suture closure in the repair of the congenital cleft lip  palate. 
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MEHDI GHOREISHIAN etal (2009)  
 

Evaluated the efficacy of cyanoacrylate Tissue adhesive and suturing for closure of the 

surgical wound after removal of impacted mandibular third molars. This study suggested 

that the efficacies of cyanoacrylate and suturing in wound closure were similar in the 

severity of pain, but use of cyanoacrylate resulted in better hemostasis 

 

 

AJIT D. JOSHI • HARISH SALUJA etal (2011) compared the efficacy of cyanoacrylate 

(tissue glue) placement after surgical removal of impacted mandibular third molars. The 

data analysis showed that postoperative bleeding with cyanoacrylate method was less 

significant than with suturing on the first and second day after surgery. There was no 

significant difference in the severity of pain between the two methods. This study 

suggested that the efficacy of both, cyanoacrylate and suturing in wound closure were 

similar in the severity of pain, but use of cyanoacrylate showed better hemostasis. 

 

 

 

SNEHASETIA etal (2015) evaluated the efficacy, advantages, and disadvantages  

of cyanoacrylate glue (Iso Amyl 2-Cyanoacrylate) for sutureless wound closure after 

surgical removal of impacted mandibular third molars.This study suggested that the 

efficacy of both, cyanoacrylate glue and suturing, was similar in wound healing, but the 

use of cyanoacrylate glue showed better hemostasis, decreased pain and swelling and was 

expeditious. 
 

 

 

 

 

 

 

https://www.sciencedirect.com/science/article/abs/pii/S107921040900153X#!
https://www.sciencedirect.com/science/article/abs/pii/S221255581400101X#!
https://www.sciencedirect.com/topics/medicine-and-dentistry/cyanoacrylate
https://www.sciencedirect.com/topics/medicine-and-dentistry/sutureless-technique
https://www.sciencedirect.com/topics/medicine-and-dentistry/mandibular-third-molar
https://www.sciencedirect.com/topics/medicine-and-dentistry/blood-stasis


6 

 

6.3 

 

 

 

 

Aim & Objectives of the study : 

The aim of the study is the comparative evaluation of cyanoacrylate tissue adhesive and 

silk suture in intra oral wound closure following the surgical removal of impacted 

mandibular third molar- A randomized controlled study. 

 

 

 

7 

7.1 

 

MATERIALS AND METHODS    

 

     A randomized controlled clinical study to compare the use of cyanoacrylate tissue adhesive and 

silk suturing for closure of the surgical wound after extraction of impacted mandibular third molars. 

A total of 30 patients will be taken in this study. History and clinical examination will be carried out 

for all patients presenting at the oral surgery clinic for extraction of impacted mandibular third molar. 

To determine the subjects eligible for the study, Radiographs (IOPA/OPG) of the impacted tooth will 

be taken for each subject. Investigations include complete blood picture (including CT, BT) & 

serological tests will be advised, Informed consent will be obtained from subjects who met the 

inclusion criteria. 

Inclusion criteria 

1. All subjects of 18 years and above with any type of impacted mandibular third molar.  

2. Subjects not allergic to the drugs or anaesthetic agent in the surgical protocol.  

3. Subjects with good oral hygiene.  

4. Subjects who were non-smokers. 

Exclusion criteria 

1. Distoangularly impacted tooth. 

2. Subject’s with known systemic diseases such as Bleeding dyscrasias and immunosuppressive 

disorders like( un-controlled diabetes mellitus). 

 

Preoperative consideration 

Eligible subjects will be allocated into either group A (suture) or group B (cyanoacrylate) using a table 

of random numbers. Subjects and Surgeon will be blinded to wound closure method. And the method of 

closure will be decided at the time of closure. 
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Preoperative measurements 

The subjects will be educated on how to complete the subjective measurements. 

 

 Pain: The pain perception will be recorded subjectively by the subjects using a Visual Analogue Scale 

(VAS).  

 

 Facial swelling: This will be recorded by measurement of Tragus to Pogonion (ear to chin), Tragus to 

Oral Commissure (outer corner of the mouth), and Outer Canthus to Gonion (angle of the mandible). 

The mean value of these three measurements will be then calculated. The measurement will be in 

millimeters. 

 

 Mouth opening: The mouth opening will be taken as the maximum distance between mesial incisal 

edges of maxillary and mandibular central incisors in the midline. The measurement will be in 

millimeters. 
 

 

Operative procedure 

 

1. All the surgical extractions will be carried out under local anesthesia by the same Surgeon.  

 

2. Subjects will be asked to rinse their mouth with 0.12% chlorhexidine solution for 1 min prior to 

the procedure, and no preoperative medication will be given.  

 

 

3. The inferior alveolar, long buccal and lingual nerves will be anaesthetized with 2% lidocaine 

hydrochloride with epinephrine 1:2,00000 using conventional block technique.  

 

4. Buccal approach with a modified wards incision will be used. The flap will be reflected and 

ostectomy performed by buccal guttering technique with a number-702 SS-White bur under 

copious irrigation with sterile 0.9% normal saline solution. 

 

  

5. The tooth will be sectioned with a fissure burr; if necessary, then all parts of the tooth will be 

removed. Once the extraction will be completed, socket will be curetted and sharp bony edges will 

be rounded up with bone file along with copious irrigation with about 50 ml of 0.9% normal 

saline. 

 

6. The bone operating time will be recorded by a trained assistant using a calibrated stopwatch. This 

time will be referred to as the time required for tooth delivery from beginning of incision. The 

measurement will be in minutes. 

 

Closure method  

 

Group A:  

After achieving haemostasis, the flap will be repositioned and closed with 3-0 silk suture using an 

interrupted suturing technique.  

Three sutures will be placed; one at the mesial relieving incision, the second placed distal to the second 

molar and the third placed distal to the extraction socket to achieve healing by primary intention. 
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Group B: 

 After achieving haemostasis, the flap will be repositioned and closed by using cyanoacrylate glue [n-

butyl-2- Cyanoacrylate). The wound edges will be adapted together with a tissue holding forceps, then 

1st layer of cyanoacrylate glue will be applied by dropping the liquid from a syringe and needle 

(provided by manufacturer) along the whole incision lines (distal incision, mesial relieving incision and 

flap over the socket), followed by another layer after 20 s. The closure will also be done to achieve 

healing by primary intention. 

 

Closure time: 

 

 The closure time (in seconds) will be recorded by a trained assistant using a calibrated stopwatch. In 

group A, the closure time will be regarded as the time between the placement of the first suture and the 

final suture. In group B, the closure time will be regarded as the time between the placement of the first 

drop of n-butyl-2-cyanoacrylate and the final drop. 

 

Postoperative procedure  

 

After the extraction, subjects will be informed to eat a soft diet and avoid using the operated side for 

mastication within the first 24 h. 

 Normal oral hygiene including warm saline mouth rinse and tooth brushing started a day after surgery.  

All subjects will given similar postoperative medications which will be commenced immediately after 

the procedure; Caps. Amoxicillin 500 mg 8 hrly for 5 days Tabs zerodol-sp for 5 days. 

 

 

Postoperative evaluation 

 

 Postoperative pain, swelling (facial width) and trismus will be measured as described preoperatively.  

1. Pain will be measured for 5 consecutive postoperative days.  

 

2. Swelling and trismus will be measured on postoperative days 1, 3 and 7.  

 

3. Bleeding: The subjects will be asked to indicate their subjective perception of bleeding on a 

modified VAS in a similar fashion for 3 postoperative days; from day 1 to day 3. The scale used 

was a categorical ordinal scale. It was Subdivided into 4 equal parts with 

                      score 0 corresponding to No bleeding,  

                                 1: oozing,  

                                 2: Accidental Low Bleeding, 

                                 3: Continuous Low Bleeding, and 

                                 4: Massive Bleeding.  

 

4. Wound dehiscence: Presence of gaping along the incision line will be regarded as dehiscence. 

This will assessed by visual inspection and by gentle probing with a Williams probe. The 

assessment will be done on the 7th postoperative day. 

 

5.  Wound infection: A diagnosis of surgical wound infection will be established if there is any 

purulent discharge from the surgical site or there are other signs of infection, such as fever, 

lymphadenopathy, or persistent swelling and pain that cannot be explained by surgical trauma. 

The assessment will be done on postoperative days 1, 3 and 7. 
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7.2 

 

 

 

Does the study require any investigations or intervention to be conducted on patients or 

other humans or animals, if so, describe briefly? 

Yes, this study will be performed on humans. In this study 30 subjects with impacted 

mandibular 3rd molars will be included and the surgical removal of impacted tooth will be done 

under local anesthesia. Silk sutures, cyanoacrylate will be placed in patients who will be 

selected randomly and they will be divided in to suture group & cyanoacrylate group. 

Investigations include radiographs (IOPA/OPG) & complete blood picture, serological tests 

(CT, BT). The results will be compared between two groups 

 

 

7.3 

 

Has ethical clearance been obtained from your institution? 
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6. 

 

Brief Resume of Intended work: 

  

 

6.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2 

 

 

 

 

 

 

 

 

Need for the study:   

IANB is the common anesthetic technique used in the posterior mandible 

When successfully administered, it provides sufficient anesthesia in a wide zone of 

the posterior mandible to perform surgery and restorations.  

At the same time, it has a somewhat high failure rate of 7 to 75% 

It has major complications as systemic toxicity from 

    a. Iatrogenic intravascular injections 

    b. Bleeding from injury to neighboring blood vessels 

    c. Also transient or even permanent paresthesia of the inferior alveolar or lingual  

        nerves 

To evade these draw backs of IANB, alternatives like PDL, infiltration anesthesia can 

used. Local infiltration anesthesia is another simple alternative with less 

complications. local infiltration advantages over IANB is that, it decreases the 

patient’s discomfort of a painful injection this can be beneficial for patients with non-

vital teeth, remaining roots and teeth with grade-3 mobility. 

 

 

REVIEW OF LITERATURE: 

 

David L. Vreeland, et.al (1989), evaluated the anesthetic efficacy of 1.8 ml of 2% lidocaine 

with 1:100,000 epinephrine, 3.6 ml of 2% lidocaine with 1:200,000 epinephrine, and 1.8 ml 

of 4% lidocaine with 1:100,000 epinephrine in human inferior alveolar nerve block using 

electrical pulp tester. No significant differences in anesthetic success or failure were found 

among the three solutions. 
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Thomas Yonchak et.al (2001) measured the degree of anesthesia obtained with unilateral 

and bilateral inferior alveolar nerve blocks to determine whether cross innervation occurs in 

anterior teeth. Cross innervation does seem to occur in mandibular central and lateral incisors. 

However, the success rates in these teeth with bilateral inferior alveolar nerve blocks were 

below 75%. The failure of the inferior alveolar nerve blocks to anesthetize the anterior teeth 

was the overriding reason for failure. Clinically, bilateral inferior alveolar nerve blocks to 

provide profound pulpal anesthesia in mandibular anterior teeth are not recommended on the 

basis of the results of this study 

 

Geoffrey Steinkruger et.al(2006)  compared the degree of pulpal anesthesia achieved with 

the use of a conventional inferior alveolar nerve (IAN) block administered with the needle 

bevel oriented away from the mandibular ramus or toward the mandibular ramus using a 27-

gauge needle with the bevel oriented away from the mandibular ramus was similar to using 

the same needle with the bevel oriented toward the mandibular ramus to administer successful 

IAN blocks in adults 

 

Hengameh Ashraf et.al (2013) compared the anesthetic success rate of buccal infiltration 

injections of articaine and lidocaine when supplemented with an IANB. Supplementing an 

incomplete articaine IANB with articaine infiltration raises the anesthetic success more 

effectively compared with lidocaine in mandibular molars with irreversible pulpitis 

 

Khalid E. El-Kholey (2013). investigated the clinical anesthetic efficacy obtained with 

1:100,000 epinephrine plus 4% articaine (A100) 1.8ml versus 3.6 ml as mandibular first 

molar buccal infiltration during removal of impacted lower third molars. Infiltration in the 

buccal vestibule opposite the mandibular first molar by A100 3.6 ml may be a good option 

for extraction of mandibular third molars, with supplemental lingual anesthesia 

 

Stella Agra Silva et.al (2019) compared the anesthetic efficacy of two volumes of articaine 

in conventional inferior alveolar nerve block (IANB) of mandibular molars with irreversible 

pulpitis, and in cases of anesthetic failure, its complementation with periodontal ligament 

injection (PDL).  Both volumes presented a similar efficacy, though neither resulted in 

effective pain control during irreversible pulpitis treatment. 
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7.1 

 

Aim & Objectives of the study: The aim of the study is to assess the success of infiltration 

anesthesia over inferior alveolar nerve block during mobile & non-vital teeth extraction in 

posterior mandible 

 

 

 

7.2 

 

MATERIALS AND METHODS    

 

PATIENTS: 

     

This is a prospective study involving 100 patients classified into groups of 50 each to 

be given either IANB or local infiltration for mandibular mobile, non-vital posterior 

teeth extraction. 

 

Detailed medical history and informed consent will be taken for each patient 

Investigations- CT,BT,APTT & IOPA 

  

Inclusion criteria 

 a. Older than 18years 

 b. Healthy patients- patients without any systemic diseases such as bleeding dyscrasias 

     & immune suppression( like Diabetes mellitus & AIDS) 

 

Exclusion criteria 

    

 a. Allergy 

 b. Pregnancy 

 c. Patients taking medication that affects pain sensation (analgesics, anti-depressants, 

         narcotics & sedatives) 

 d. Patients having active pathology at the site of injection 

 
OPERATIVE PROCEDURE: 

 

All the extractions are carried out under L.A & by same surgeon 

Patients are divides into 2 groups A & B 

For group A Inferior alveolar, Long buccal & lingual blocks are given 

For group B buccal infiltration is given  

1.8ml cartridge loaded with 1: 2,00,000 epinephrine                     

For   IANB 

1ml L.A –for inferior alveolar block 

0.5ml L.A--for lingual nerve block 

0.3ml L.A--for long buccal nerve 
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For local infiltration 

2 injections using short needle & dental syringe 

1.5ml out—for buccal soft and hard tissues 

0.3ml-------for lingual soft and hard tissues 

 

Parameters:  

1.Onset of action 

2.Pain 

3.Duration of anesthesia 

 

Onset of action 

    

The success of anesthetic effect will be tested in 2-5 min. 

Onset of anesthesia is tested using stop watch. 

subjectively- by asking the patient about numbness in the lip & the tongue. 

objectively- by putting a probe at the gingival margin from buccal to lingual sides. 

 

Pain 

 

Subjects will be educated on how to mark the subjective descriptors 

Pain assessment will be done with modified Heft parker scale. 

The original Heft parker scale is modified for the ease of understanding of the patient 

and to reduce the descriptor bias. 

 
 

he original heft parker scale was modified for the ease of understanding of the patient and to reduce 

selection bias 

 

 

 

 

 

 

 

 

 

 

 

 

Each patient will be asked to put a mark on the line below to show the amount of pain 
that he felt 
If the patient felt no pain the anesthetic technique considered successful 
If there is pain, the procedure will be terminated IANB performed to the patient to 
complete the extraction 
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Duration of anesthesia 
 
Duration of anesthesia will be measured with stop watch 
Beginning point: from the beginning of onset of anesthesia  
End point: until the patient symptoms of numbness subside and patient starts to feel pain 

 

 

 

 

 

 

7.2 

 

Does the study require any investigations or intervention to be conducted on patients or 

other humans or animals, if so, describe briefly? 

Yes, this study will be conducted on humans .In this study patients with  either mobile / non-

vital teeth are included, and the extractions will be done under L.A 

Investigations: CT,BT,APTT,IOPA’s 

Results will be compared between 2 techniques 

 

 

 

7.3 

 

Has ethical clearance been obtained from your institution? 
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