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EDITORIAL
ASIA PACIFIC DENTAL CONGRESS 
2010

Sri Lanka is hosting the 32nd Asia Pacific Dental 
Congress (APDC) scheduled to be held from May 
12th to May 16Ul 2010. History shows that we have 
hosted a number of international meetings and 
functions such as South Asian Dental Congress 
in 1994, Asia Pacific Dental Congress 1997 and 
Commonwealth Dental Congress in 2006. As 
such, there is no doubt that SLDA has enough 
experience, resources and expertise to arrange 
this event successfully.

“Clinical Excellence in D entistry through 
Knowledge, Evidence and Technology” is the 
selected theme of the APDC 2010. Lectures, 
symposia and workshops have been organized to 
cover a wide range of topics in dentistry. These 
include Dental Implantology, Fixed Prosthesis, 
Endodontics, Fixed Orthodontics etc. A panel of 
world renowned experts from different fields of 
dentistry will participate as resource persons at 
this conference.

One of the main constraints the SLDA frequently 
encountered is the low participation of the local 
membership in professional and educational 
events. There are approximately 2000 dental 
surgeons practicing in Sri Lanka. However, SLDA 
records show that the maximum number of 
participants in any event organized by the 
members would not exceed two hundred. This 
problem needs urgent attention and a satisfactory 
solution should be arrived at speedily.
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Continuing education in any field is a need of the 
hour. Rapid advances in technology have 
transformed the whole world into a global village. 
This makes the society more knowledgeable and 
highly informative on any issue more than ever 
before. As such, we have to cater to a society 
which is highly equipped with new knowledge. 
Updating knowledge and acquiring latest 
technology through participating in conferences, 
seminars and workshops are some of the ways 
to face upto this challenge.

The SLDA appeals to all it’s members and others 
interested, not to miss this golden opportunity. We 
look forward to the participation of all Sri Lankan 
Dental Surgeons as it would be an encouragement 
to the organizing committee as well as being of 
tremendous benefit to the participants. 
Registration for APDC opens from July, 2009.

Upul B Dissanayake 
Editor
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Leading Article Sri Lanka Dental Journal 2008; 38(02) 54-59I
Bite marks in a forensic context : orthodoxies, 

paradoxes and frontiers.

Induwara Gooneratne

Introduction
It is well established that forensic odontology 
contributes significantly in crime investigations and 
criminal justice. Although this remains a fact for 
many decades, the Sri Lankan situation in terms 
of forensic odontology and bite marks analysis 
in particular exist at its infancy due to numerous 
reasons including, inter alia, non motivation of 
stake holders; amidst a growing demand for this 
all important domain of academic study!

The aim of this paper is to provide an overview 
of the significance of bite marks evidence in a 
court room with special reference to its inherent 
dichotomy in terms of interpretation and to 
contend a case for their proper use in Sri Lanka 
towards administration of justice.

It is apparent and established now that evaluation 
of a bite mark for forensic purposes requires a 
significant am ount of training, learning, 
apprenticeship and expertise in forensic 
odontology. It is possible that bite marks are 
misinterpreted like the signs of any other injuries. 
The examiner of the bite marks ought to be 
extremely careful as the mark presented may be 
the only available evidence for both investigate 
the crime and administer justice. However, bite 
marks are equivocally used to exclude suspects 
from crimes.

Among significant medico-legal issues that arise 
in examination of a “bite mark”, the following play 
a pivotal role in terms of administration of justice;

whether or not the presented injury is a “bite 
mark”?, whether it is caused by an animal or a 
human?, If it is a human bite mark, be who could 
be the perpetrator?, what could the time interval 
since the causation of the injury? How would you 
reconstruct the injury based on the appearance 
of the mark? What could have been the criminal 
profile of the biter? How do you assess the validity 
of the inclusion/exclusion opinion? How do you 
classify the injury in terms of medico-legal 
pedagogy?

The role of a trained and experienced forensic 
odontologist with respect to bite marks would be 
to respond to such questions based on scientific 
testamant.

As would be emphasized below, there are no 
court records in the Sri Lankan literature to 
indicate the use of bite-mark evidence in court. 
There are a varying number of reasons for this. 
It must not be construed that Sri Lankan crimes 
are exclusively free of bite marks. It may be that 
they were not considered, not identified or 
misidentified as mere abrasions!

MacDonald ( 1974) described a bite mark as “ a 
mark made by the teeth either alone or in 
combination with other parts of the mouth”. A 
“mark” implicates a pattern . The term, “made 
by teeth” invariably encompasses teeth of animal 
or human origin. It is apparent that the substrate 
on which the “mark” is imprinted could either be 
animate or inanimate.

Dr. Induwara Gooneratne Senior Lecturer, Head / Department of Forensic Medicine, Faculty of Medicine, University of
Peradeniya & Visiting Lecturer in Forensic Odontology and Ethics Faculty of Dental Sciences, 
University of Peradeniya.
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American Board of Forensic Odontology 
(ABFO) seems to endorse M acD onald’s 
definition of a bite mark to a significant extent. 
However , ABFO focuses special attention on 
cutaneous bite marks. It defines a cutaneous bite 
mark as “ an injury in skin caused by contacting 
teeth ( with or without lips or tongue) which 
shows the representational pattern of the oral 
structures”.

The ABFO definition appears to eliminate non 
patterned injuries caused by teeth although they 
are forensically important. On the one hand, this 
definition seems to exclude injuries to skin that 
have actually been caused by teeth but does not 
reflect “pattern of oral structures”. A pattern of 
teeth may not be elucidated in a injury caused by 
teeth due to numerous reasons, including an 
extended time since injury, infection, artifacts, 
mutilation and the very nature of the individual 
injury etc., On the other hand the ABFO 
definition of cutaneous bite marks could lead an 
inexperienced examiners to include injuries that 
mimic patterned injuries of teeth, for example a 
patterned injury caused by a “mettle soda bottle 
top”.

Although the ABFO explanation on cutaneous 
bite marks seem to include marks that appear 
only in the skin, in practice, bite marks could 
appear in mucosa too, such as those found in the 
gland penis, vagina or in the tongue. Ironically 
there can be bite marks in internal organs too!.

Since there is no reference, nor distinction made 
in definitions of bite marks in connection to 
artificial or natural teeth, marks that are potentially 
made with the use of artificial teeth are taken in 
to account, although issues could stem up in light 
of incrimination.

Historical perspectives
The first reported case where bite marks were 
taken into account in the north American Courts 
is “Salam Witch Trials” in 1692 where the teeth 
of the accused were compared with the bite

injuries of several victims presented. Although 
the accused was convicted in this case , there 
had been several criticisms against the judgment 
mainly because the comparisons in this case were 
done by the judge himself in a public court room!. 
Ohio vs Robinson (1870), a US case where 
Robinson was convicted of murdering his mistress 
based on bite marks, was a remarkable case. 
There is ample evidence that bite marks evidence 
has been in use for many years in courts.

There have been many instances in the literature 
where bite marks on inanimate objects were also 
analyzed and the wrong doers were convicted 
based on such bite marks evidence. Doyle vs State 
a case from USA (1954) was one such land mark 
case where the suspect was incriminated based 
on bite marks evidence (bite marks found in 
cheese) alone.

People vs Johnson a case heard in the US was 
another important case where a suspect was 
convicted of rape and murder based on bite 
marks evidence found on the victims body.

Warren Harvey explains that, in 1906 a burglar 
was convicted in the English Law based on bite 
marks found in a piece of cheese. Since then 
many cases appeared in tandem that used bite 
marks on animate and inanimate objects within 
the jurisdictions of England Wales and Scotland.

A pioneering case heard in Oslo known as 
Torgesen Case (1957) where a suspect was 
convicted based on bite marks evidence of rape 
and murder of a 16 year old girl is the first 
reported case in Scandinavia.

According to Dorian, Nova Scotia case (1924) 
was the first instance where bite marks evidence 
was used as evidence in the Canadian judicial 
system. It was a case that involved a bite mark 
that appeared in an apple. However Wayne 
Boden case which took place 47 years later 
involved the first bite mark analysis on human 
skin in Canada.
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These are many examples not only to illustrate 
historical convictions of suspects based on bite 
marks on animate and inanimate objects but also 
to highlight the significant role of a dental surgeon 
as an expert witness in a court room.

However, at present, there is a dramatic increase 
in the use of bite marks evidence in crime 
investigations especially in the north Americas, 
Europe and in Japan. Reasons for such an 
increase may be that there is an increasing 
number of forensic odontologists, awareness and 
motivation among judicial medical officers 
towards bite mark referrals, increasing crimes 
and deviant sexual practices and research. The 
formulations of Forensic Odontologic societies, 
standards and quality assurance of practitioners 
are some other aspects that would have increased 
the court acceptability of bite marks and dental 
evidence in general.

Discussion of a few land mark “bite 
mark” cases.
People vs Milone (1976) a case heard in the US 
was significant due to several reasons inter alia 
the appearance of several dental experts for 
prosecution and defense. In 1972 September 12, 
a 14 year old girl went for a bicycle ride and 
never came back. On the following day her body 
was found. She had succumbed to several head 
injuries. She was sexually abused and there was 
a distinct bite mark on her inner right thigh. A 40 
year old suspect named Richard Milone and his 
dental impressions were compared with the bite 
marks that were found. Three dental experts for 
the prosecution testified that the bite mark in 
question is consistent with the dental information 
of the suspect while 3 other dental experts said 
that it was not. There was no other direct 
evidence admitted in this case. However the court 
convicted Milone for the offense of rape and 
murder. It is interesting to note that in spite of a 
strong defense constructed against the bite marks 
testimony , the accused was still convicted. 
Perhaps it may have been because there were 
other famous cases in the US history for example

the Marx case to base a verdict on bite marks. 
On the other hand in the early and late seventies 
DNA technology was not developed and there 
was no requirement for obtaining swabs from the 
bite injury for DNA analysis.

Bundy case was another significant case in the 
history of bite mark evidence in courts. Bundy 
was one of the most notorious serial killers in the 
USA. He is assumed to have killed 36 young 
women in the US. Bundy was convicted of 
murder in 1976. The only significant evidence 
presented was a bite mark. The bite mark was 
examined by 3 independent dental experts .All 
three of them confirmed Bundy’s involvement for 
the above murder based on the dental similarities 
identified in the bite and the suspect’s mouth.

Above three cases namely Marx case, Bundy 
case and Milone case have things in common.

1. these cases established bite marks as 
admissible evidence in courts and dental 
surgeons as expert witnesses in courts 
of law.

2. bite marks in these cases brought serial 
killers and prime suspects to court.

3. the cases illustrated that bite mark 
evidence is crucial evidence that 
determines whether not the case will be 
adjudicated.

4. opinions of experts in respect to a bite 
mark can be different.

5. these cases have made legal precedence 
in the international arena.

There has been growing demand for standards 
and guidelines for bite mark analysis since early 
1980s. At present, ABFO has produced guidelines 
and standards for bite marks analysis. Many 
forensic dental practitioners including myself 
adhere to these.

It is noteworthy that the methodology in analyzing 
a bite mark has improved tremendously over the 
years from visual comparison to overlays, digital 
analysis, electron microscope studies, histological
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studies towards illumination techniques and DNA 
studies.

Paradoxes and controversies on Bite mark 
analysis.
There is obvious dichotomy in regard to bite marks 
on the one hand promoting bite marks as 
incriminating evidence and on the other bite marks 
as unreliable subjective evidence. Further, the 
case studies above reflects the varying degree 
of disagreement amongst examiners over a bite 
mark. However no jurisdiction has rejected bite 
marks analysis as evidence.

It is also important to note that some instances, 
in the recent past opinions of the forensic dental 
surgeons, on bite marks have disagreed with the 
DNA analysis of a swab taken from the same 
injury. On other instances contemporary DNA 
studies have confirmed bite mark opinions.

The other issue raised by some defense lawyers 
is the validity of the analysis. In addition they 
argue as to how one can rely on these evidence 
when two experts do not share the same opinions. 
However, the counter argument brought is that 
this dichotomy is pertinent to any other forensic 
disciplines as well. For example experts in 
pathology disagree with regard to the time since 
death or the weapon of causation and even in 
some instances on the cause of death, similarly 
entomologists or toxicologists.

To address these issues ABFO in particular has 
taken serious attempts to provide standards and 
uniform methods.

It must be noted that several suspects who were 
convicted based on bite marks evidence were 
exonerated after re scrutiny of the respective 
cases with an initiation by a public interest group. 
According to the “Innocence project”, up to now 
five suspects who were wrongfully convicted 
based on bite marks evidence have been 
exonerated/freed. They were freed based on the

subsequent DNA analysis ; some after 15 to 20 
years!

In Willie Jackson case (1989) in Louisiana , 
prosecution presented a forensic odontologist who 
testified that bite marks on the victim (Jackson 
said to have raped and murdered this victim ) 
matched Jackson’s teeth. Based on this dental 
expert’s testimony he was sentenced to death. 
However, with continuous lobbying by public 
defenders, a DNA test was performed after some 
15 years and it was found that he was not guilty 
of the crime.

In another case known as Ray Crone case(1992) 
in Arizona, the suspect Ray was convicted largely 
based on bite marks evidence. However, in 2002 
Crone was released based on DNA 
incompatibility. What does it mean? It means that 
the DNA identified in the bite wound of the victim 
did not match with the DNA of Ray Crone. The 
dental expert who analyzed the case testified that 
the bite mark of the victim matches with the teeth 
of Ray Crone.

These cases raised serious concerns over bite 
marks evidence .The Forensic Boards not only 
took steps to initiate disciplinary action against 
the above experts but also took serious steps to 
improve standards, quality and reliability of bite 
marks evidence.

In accordance with above Jackson and Crone 
cases, it seems that DNA evidence has been 
accepted over bite marks evidence. There is 
minimum examiner variation in DNA analysis in 
contrast to bite marks analysis. Statistical indices 
such as the probability of a random person 
selected from the society matching with the test 
DNA and the probability of incriminating the 
suspect into the crime over a randomly selected 
person from the society can be computed in DNA 
science, but it is not possible with bite marks due 
to lack of statistics. There are allele type and 
genotype frequencies of populations for DNA 
analysis. In contrast, in bite mark technology such
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population parameters are not available. It will 
invariably be a difficult task to attempt such an 
approach in terms of bite marks due to the high 
variability that exist and the high number of 
variables. Further, considering the architecture of 
the teeth not all teeth produce bite marks , only 
anterior teeth will be involved. This further 
reduces the discrimination within individuals.

On the other hand many of the bite marks are 
identified some time after the death of the person. 
The tissue reaction and putrefaction may alter 
the features of the mark warranting more 
difficulties.

Bite marks are common with sexual abuse. In 
such crimes the marks are placed on areas of 
skin that are likely to alter for example breast or 
vagina. It is possible that either the bite mark is 
distorted due to the elasticity of the tissue or the 
bite mark is not accurately placed in such 
anatomical places making it more difficult for the 
examiner.

Challenges and frontiers to bite mark
analysis
The defense argum ents and law reviews 
criticizing bite marks evidence have tremendously 
improved the approaches, methods and standards 
of bite marks analysis.

There is no doubt that the dental patterns of 
individuals are different and unique to an 
individual. The task is whether this variability is 
reflected in bite marks to the extent it is envisaged 
and how to reveal such variability from a bite 
mark. Therefore it is important that a highly skilled 
expert analyses the mark as soon as possible with 
out undue delays, using all possible recommended 
methods.

Most of the time the forensic odontologistdoes 
not examine the victim due to several reasons 
including the distance to travel. Instead routinely 
scaled photographs are sent for evaluation. It is 
important that a trained forensioc odontologist

visits the scene to examine and photograph the 
victim with his team, as a lot of other helpful dental 
evidence can be achieved in vivo.

If the bite mark is analyzed accurately it could 
not give several possible opinions and could not 
oppose a DNA opinion. Therefore it is important 
that continuous skill development, updating 
knowledge and adhering to quality standards are 
maintained. It is important that all bite marks are 
DNA typed also. Then the question arises as to 
why bite mark analysis if DNA can be isolated? 
In all cases it is not possible to isolate DNA and 
the cost play a major role with DNA. Therefore 
quality training in bite marks analysis and 
maintenance of standards are important in bite 
marks analysis in a forensic context.

The situation in Sri Lanka
The state of forensic odontology in Sri Lanka is 
very basic. As was stated before there is no single 
local case where bite mark analysis was 
significant. However, there were research 
publications by the author on bite marks analysis 
in Sri Lanka. There are only a few forensic 
odontology practitioners in Sri Lanka. It is proud 
to indicate that Department of Forensic Medicine, 
Faculty of Medicine at University of Peradeniya 
is one among the few places where forensic 
odontological services are availble in Sri Lanka.

Conclusion
In conclusion, it can be stated that bite marks 
have been accepted as scientific evidence in 
courts. Even with the advent of DNA methods it 
has shown that there is a vital role for bite marks 
to play. It is important that quality assurance is 
maintained and standards are adhered to by all 
practitioners to improve quality, reliability and 
validity of bite marks evidence. Further research 
in the area and continuous quality assurance by 
professional bodies such as ABFO, will develop 
approaches and scientific dimensions of bite 
marks analysis.
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Finally, Sri Lanka has trained resource persons 
at present to analyze and interpret bite marks for 
judicial purposes.
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Variation in enamel thickness of human premolars

A.K.S. Arambawatta, R.W. Pallegama, D. Nanayakkara

Abstract
Objectives: The objectives of the present study 
were to explore the variation in enamel thickness 
of maxillary and mandibular premolars between 
males and females and along the maxillary 
premolar row.

Material and methods: Ground sections of 24 
maxillary permanent first premolars, 22 second 
premolars and 24 mandibular second premolars 
were prepared at the bucco lingual plane of the 
tooth, perpendicular to the cervical margin of the 
crown, using the half tooth technique. Maximum 
enamel thickness at three landmarks along the 
amelodentinal junction i.e., buccal cusp (BC), 
lingual cusp (LC) and the fissure (F) were 
measured. Univariate analysis under General 
Linear Model was used to compare the mean 
thicknesses using gender, site and tooth as factors.

Results: Females often possessed thicker enamel 
than males. Enamel was significantly thicker in 
lingual cusps of females. The fissures showed 
significantly thinner enamel than in the cusp region. 
Thicknesses of the enamel of the maxillary first 
and second premolars were not significantly 
different at any of the three sites measured.

Conclusions: The present findings suggest that 
females possess significantly thicker enamel at 
the lingual cusps compared to males. Further 
studies with larger samples are recommended to 
elucidate different patterns of variations in enamel 
thickness such as the variation along the dental 
arcade.

Key words: Enamel thickness, premolar, sexual 
dimorphism

Introduction
Studies on variation in enamel thickness are 
becoming more common. Findings reported on 
enamel thickness have clinical, forensic and 
anthropological significance. Some of the factors 
hypothesized to influence such variations include 
genetic and functional demands on teeth. Trends 
in enamel thickness variation throughout the molar 
row too have been extensively investigated.| :23'4’5 
Numerous studies have focused on the enamel 
thickness variation between sexes, different 
species and sub species of primates and among 
population groups.L6’7-8-910 Although the variations 
in the overall size of teeth are very well 
documented, the degree of contribution of the 
variation in enamel thickness to the variation in 
the overall size is yet to be fully understood.1-910

Dr. A.K.S. Arambawatta BDS, Ph.D. Department of Basic Sciences. Faculty of Dental Sciences, University of Peradeniya. 
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The evidence to support the presence of variations 
in the tooth size depending on numerous factors 
such as sex, and population groups is 
enormous.1-91112 A study carried out in 2001 
demonstrated the presence of size dimorphism in 
terms of sex among Sri Lankans.13 However, this 
study has failed to consider the influence of 
various population sub-groups on findings. Similar 
sexual dimorphism of tooth size is reported for 
most population groups in other parts of the world 
though the magnitude of dimorphism varies among 
populations.9-10

It is not irrational to think that the tooth size 
variations have to emanate either from variations 
of the thickness of enamel and/or dentine, and 
the size of the pulp. Findings of previous research 
provide contradictory evidence regarding how the 
variation in these different components contribute 
to the tooth size variations.1-91415 The fact that 
the female primates possess significantly greater 
linear cuspal enamel thickness has been supported 
by human1 7 8 as well as animal studies,6 although 
contradictory evidence exists.10-1415 Hence, it is 
still unclear about the degree of contribution of 
enamel thickness variation to the overall size 
variation of the tooth.

Thickness of enamel is useful and has already 
been used for many anthropological studies due 
to its taxonomic and phylogenetic value, in relation 
to the understanding of human evolution.41613 For 
example, these data are used in determining 
evolutionary relationships among primate 
species.'-4-16 Knowledge on enamel thickness may 
also be of value in clinical dentistry, especially in 
preparation of teeth for different restorative 
modalities. It is unreasonable to disregard the 
value of establishing norms for enamel thickness 
for different sub-groups of population, despite its 
anthropological and clinical significance and as a 
foundation for future research.

Therefore, the objectives of this study were to 
test the hypotheses that the enamel thicknesses 
of maxillary and mandibular premolars would be

sexually dim orphic, and there would be a 
significant variation in enamel thickness along the 
maxillary premolar row.

Material and methods 
Sample
The sample of teeth included 24 (10 male, 14 
female) maxillary first premolars (UP1), 22 (12 
male, 10 female) maxillary second premolars 
(UP2) and 24 (14 male, 10 female) mandibular 
second premolars (LP2). Teeth were collected 
from individuals who sought dental care at the 
D ental H ospital, Peradeniya and General 
Practices in and around the Kandy city. Teeth 
selected belonged to individuals of Sinhala ethnic 
group in the age range of 14 to 70 years.

Dental surgeons and dental surgery assistants 
were requested to accurately record the sex and 
ethnic origin of the subject. Immediately after 
extraction, teeth were stored in 10% formalin until 
the collection was completed. Teeth were cleaned 
and morphologically sound teeth were selected 
for the study. The teeth with morphological/ 
developmental abnormalities, caries, fracture/ 
trauma, and erosions/attrition were excluded from 
the sample.

Ground sections of teeth were prepared cutting 
through the bucco lingual plane perpendicular to 
the cervical margin of the crown by the half tooth 
technique using a hard tissue microtome17 (Leica. 
SP 1600). Selected sections were ground until 
required thickness (about 70-100 pm) was 
achieved using grinding stone (both coarse and 
fine). Final polishing was obtained using polishing 
sheets (10pm and 3pm). The prepared sections 
weie dehydrated by immersing them in ascending 
concentration of alcohol and mounted on glass 
slides.

Measurements
Enamel thickness was measured at four-time 
magnification (X4) with the help of a calibrated 
eyepiece micrometer graticule (linear) under 
tiansmitted light. Measurements were obtained
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from three landmarks along the amelodentinal 
junction (Figure I). Maximum enamel thickness 
at buccal cusp (BC), lingual cusp (LC) and the 
fissure (F) were recorded for three types of teeth 
totaling in nine dimensions.

Data analysis
Data were examined using explorative statistical 
procedures and descriptive statistics were 
calculated for all nine dim ensions. The 
measurements of enamel thickness at sites 
illustrated in the figure 1 were compared using 
the Statistical Package for Social Sciences (SPSS) 
Version 12 for Windows. A total of 210 sites of 
70 teeth were included in the analysis. A univariate 
analysis of Variance under General Linear Model 
was performed to explore the effects of sex, type 
of tooth, and the site on the thickness of enamel.

Results
The mean values of all nine dimensions measured 
and included in the analysis are shown in Figure 
2. When tooth type, cusp and sex are used as 
fixed factors in the model the results revealed 
that the main effects of sex (F=9.76, P=0.002), 
cusp (F=64.05, P=0.001) and tooth (F=4.03, 
P=0.02) were significant, and interaction effect 
of cusp and tooth (F=13.79, P=0.001) were 
significant. The Figures 3, 4 and 5 exhibit the 
differences in thickness of enamel between 
genders and cusps compared with separate 
Univariate Analyses of Varian&e. The results 
show a general tendency for females to have 
thicker enamel at lingual cusps and it also show 
that in fissures the enamel is significantly thinner. 
Comparisons using the Student’s t test revealed 
a significant difference in lingual cusp of upper 
first premolar and lingual cusp in lower second 
premolar and a marginal effect at fissures of upper 
first premolar. Figure 6 shows that there is an 
apparent trend that the mean values for females 
are higher than those for males except at the 
fissure of lower second premolar tooth. Further, 
inclusion of only upper two teeth in the same 
analysis (model F=15.15, P=0.001) revealed that 
main effects of sex (F=7.23, P=0.008), cusp

(F=74.75, P=0.001) and tooth (F=0.79, P=0.38) 
were significant, and interaction effect of cusp 
and tooth (F= 13.79, P=0.001) were significant. 
But tooth alone had no effect (Figure 6).

Discussion
Interestingly, the present study demonstrates that 
females often possess thicker enamel than males, 
in the teeth examined namely the permanent 
maxillary first premolar (UP1), permanent 
maxillary second premolar (UP2) and permanent 
mandibular second premolar (LP2). Similar 
sexually dimorphic differences with females 
having greater dimensions for enamel thickness 
have been reported previously.1-7 8

In the present study, out of the nine sites 
measured, eight showed greater linear cuspal 
enamel thickness in fem ales. Flowever, 
significance was achieved only for the mean 
enamel thickness of the lingual cusps. Smith et 
al, (2006) reported that females often have 
greater enamel thickness, although significance 
was achieved only in one comparison. Schwartz 
and Dean also showed higher mean enamel 
thickness for females.1 However, significant 
differences were not found in this study either. 
As such significant differences were abserved 
in the present study too, it may be prudent to 
consider that enamel is unlikely to be the tissue 
component that contributes to the overall size 
differences in crown dimensions between males 
and females. These lines of evidence suggest that 
sexual dimorphism in tooth dimensions could be 
due to dentine or pulp tissue proportions and 
warrant further studies.

The amount of enamel and its distribution within 
a tooth are known to correspond to the functional 
demands of particular cusps. Studies based on 
two-dimensional sections have demonstrated 
thicker enamel on the lingual and buccal sides in 
upper and lower molar row 
respectively. 18 19-20-21-22-23-24 Theses investigators 
have explained this pattern as the lateral surfaces 
of functional cusps and that they exhibit thicker
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enamel, which translate into greater wear 
resistance during masticatory loads.

In the upper and lower premolars, too, the lingual 
and buccal cusps respectively would be expected 
to have thicker enamel, as they are the functional 
cusps. However, a distinct pattern in the 
distribution of enamel with thicker enamel on 
functional cusps was not consistently seen in the 
present sample of premolar teeth. Nonetheless, 
the study demonstrated significantly thicker 
enamel over lingual cusps of the maxillary 
premolars and the mandibular premolar of 
females. This pattern could be interpreted as 
indicating that the lingual cusps are more 
important than buccal cusps during masticatory 
functions in the females studied in the present 
study. In males such differences in enamel 
thickness between buccal and lingual cusps were 
not evident. It is reasonable to speculate that 
among males in the present study the masticatory 
loads could have been distributed in equal 
proportions on the lingual and buccal cusps.

Previous studies provide evidence for a 
statistically significant trend of increasing enamel 
thickness from anterior to posterior teeth in the 
molar row in both human and chimpanzees.15 
Although, it has been quite a consistent 
observation, such a significant variation was not 
observed along the maxillary premolar row in the 
present study. This can be attributed to the rather 
smaller sample size, which lacked adequate 
statistical power to exhibit such differences.

Further, establishing mean thickness of enamel 
of different teeth for the local population will be 
of significant value in conducting carefully 
controlled research such as clinical trials in the 
future. In addition, the mean values established 
in this study could serve as tentative norms in 
clinical practice till definitive norms are established 
for the Sri Lankan sub-populations in future 
studies. And also, considering the magnitude of 
variation in enamel thickness, it is obvious that an 
individual possess teeth with different thickness

of enamel. Hence, especially in interpreting data 
on isolated fossil teeth, presence of norms with 
some credibility would be of immense value.

The present sample includes only teeth of 
Sinhalese. Non-inclusion of the other population 
sub-groups in Sri Lanka in the study could be 
considered as a limitation. Non-screening of the 
subjects for a three generation pedigree analysis 
can also be considered as a deficiency. Within 
the limitations stated above it is reasonable to 
conclude that the females possess significantly 
thicker enamel, especially at the lingual cusps, 
compared to males. Further studies with larger 
samples are recommended to have a closer look 
at different variations in enamel thickness such 
as the variation along the dental arcade.
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Figure 1. An illustration of a tooth to show the sites at which enamel thickness were measured

Tooth and Site

Figure 2. Mean enamel thicknesses of the three sites of the teeth included in the study (UP1, First 
maxillary premolar; UP2, Second maxillary premolar; LP2, Second mandibular premolar; BC, 
buccal cusp; LC, Lingual Cusp; F, Fissure. Error bar indicates the standard deviation).

(A



A.K.S. Arambawatta, R.W. Pallegama, D. Nanayakkara

1.8 -

0.2 -

Male j Female Male | Female
------------------------1-------------------------1

Male Female

Buccal Cusp Lingual Cusp Fissure

Figure 3. Mean enamel thickness of maxillary first premolar (Univariate analysis of variance: For the 
Model, F= 26.31, P= 0.001; main effect of sex, F=6.47, P=0.013; of cusp, F=58.95. P=0.001. 
(Sex Bonferroni post-hoc *, P<0.05). Error bar indicates the standard deviation).
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Figure 4. Mean enamel thickness of maxillary second premolar (Univariate analysis of variance: For the 
Model, F= 10.2, P= 0.001; Main effect of sex, F=1.97, P=0.17; of cusp, F=24.0. P=0.001. 
Error bar
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Figure 5. Enamel thickness of mandibular second premolar (Univariate analysis of variance: For the 
Model, F= 5.7, P= 0.001; Main effect of sex, F=3.49, P=05, (Sex Bonferroni post-hoc *, 
P<0.05).

Figure 6. Enamel thickness comparison between upper first and second premolar
(Univariate analysis of variance: The model (F=15.15, P=0.001); main effects of sex (F=7.23, 
P=0.008), cusp (F=74.75, P=0.001) and tooth (F=0.79, P=0.38); interaction effect of cusp and 
tooth (F=13.79, P=0.001). UP1, First maxillary premolar; UP2, Second maxillary premolar; 
LP2, Second mandibular premolar; BC, buccal cusp; LC, Lingual Cusp; F, Fissure; M, Male; 
F, Female)
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A  survey on knowledge, attitudes and practices of Sri Lankan dental 
surgeons towards HIV/ Hepatitis B positive patients

R.D. Jayasinghe, R.M. Jayasinghe, J.B. Abayakoon, K.A. Wettasinghe

Abstract
Objectives: The objective of this study was to 
determine the knowledge, attitudes and practices 
of Sri Lankan Dental surgeons towards the HIV 
and Hepatitis B positive patients.

Method and material: The sample comprised 
of all the dental surgeons (DSs) practicing in the 
private sector, the government sector and the 
armed forces in Sri Lanka. The survey was 
carried out by means of a postal questionnaire.

Results: The response rate of the survey was 
22.6%. Most of the Respondents were DSs 
between 30- 40 years of age. There were 54.2% 
males in the sample. Out of the total, 28.6% of 
them had less than 5 years of experience but 24% 
had more than 20 years of experience. The 
majority of the respondents, correctly identified 
4 common lesions associated with HIV/AIDS but 
only 10% of them identified all 8 lesions. All the 
respondents indicated blood as a medium of 
transmission of HIV/AIDS. However, 45.8% of 
DSs incorrectly cited saliva also as a medium of 
transmission. Only 33.3% knew the infectivity of 
breast milk. Most of the respondents wore gloves 
and face masks but only a few used protective

eye glasses. Relatively, a large proportion of 
dentists remained uncertain about treating high 
risk patients. Over 95% of the DSs were worried 
about the occupational exposure of HIV/AIDS 
and Hepatitis B infections. All the DSs agreed 
that protection of dental workers from 
occupational exposure is a high priority. All the 
DSs believed that provision of dental care for 
HIV/AIDS and Hepatitis B positive patients is 
an ethical responsibility of them.

Conclusion: The results of the study suggest 
that the dental surgeons’ knowledge about HIV/ 
AIDS and Hepatitis B is not adequate and needs 
improvement. The practice of taking protective 
measures is satisfactory, but needs further 
improvement. The ethical concern of the Dental 
surgeons about HIV/AIDS and Hepatitis B 
patients is excellent but there is an uncertainty 
about treating high risk patients.

Introduction
The incidence of human immunodeficiency virus 
(HIV) infection and acquired immunodeficiency 
syndrome (AIDS) is slowly but steadily on the 
rise in Sri Lanka (SL). The first HIV positive 
patient from Sri Lanka was reported in the year
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1987. Up to 2007, there were more than 225 
deaths due to HIV/AIDS in Sri Lanka and the 
number of suspected AIDS cases in adults (above 
15 years) was more than 4000.' Although the 
prevalence of HIV infection is low (adult 
prevalence -  less than 0.1%) in Sri Lanka, all the 
risk factors can be found in our society as well. 
The number of patients with HIV/AIDS and 
Hepatitis B is increasing in Sri Lanka and the 
dental surgeons in our country might come across 
these patients and may even need to treat them. 
As dental surgeons, we have an ethical obligation 
to treat these patients. Several studies have been 
done in other countries to gather information 
regarding attitudes, knowledge and practices of 
dental surgeons towards HIV/AIDs and Hepatitis 
B positive patients.2 But to the best of our 
knowledge, so far no study has been carried out 
in Sri Lanka regarding these aspects. Therefore, 
the aim of this study was to gather information 
regarding attitudes, knowledge and practices of 
Sri Lankan dental surgeons towards HIV/AIDS 
and Hepatitis B positive patients.

Material and methods
The sample comprised of all the dental surgeons 
(DSs) practicing in the private sector, the 
government sector and the armed forces in Sri 
Lanka. The survey was carried out by means of 
a postal questionnaire. The questionnaire called 
for general information about the dental surgeon 
and specific information regarding attitudes, 
knowledge, and practices of dental surgeons 
towards HIV/AIDS, Hepatitis B positive patients. 
Addresses of all dental surgeons were obtained 
from the membership information available at the 
Sri Lanka Dental Association, the Government 
Dental Surgeons’ Association and from the 
records of the Armed forces of Sri Lanka. The 
newly passed out unemployed dental surgeons 
were also included in the study. The questionnaire 
was posted to the dental surgeons with a self 
addressed stamped envelope. They were asked 
to return the completed form within three months 
and one reminder was sent during this period. 
Data processing started after three months.

Results
Out of the 1750 questionnaires posted. 384 
responded with a response rate of 22.6%. Out of 
the 384 respondents, 54.2% were males. Most 
of the respondents were below 50 years of age 
and 39.6% of them were between 31- 40 years 
of age (Table 1).

When the experience of the respondents as dental 
surgeons was analyzed, 28.6% of them had only 
less than 5 years of experience. Twenty four 
percent had 6-10 years of experience and 24% 
of them had more than 20 years of experience. 
Most of the respondents were working in the 
governm ent institutions and 47.4% of the 
respondents were engaged in part time private 
practice. There were 19.3% respondents who 
were engaged in full time general dental practice. 
Eighty seven percent of the respondents were 
vaccinated against Hepatitis B but only 8.3% of 
the respondents had checked their antibody levels 
against Hepatitis B after vaccination.

The majority of the respondent dental surgeons 
had identified the 4 commonest oral manifestations 
ofAIDS/MV but only a small percentage of them 
had identified all of them correctly (Table 2).

All the respondents had identified blood as a mode 
of transmission of HIV/AIDS. Saliva as a mode 
of transmission of HIV/AIDS was reported by 
45.8% of the respondents and 25.5% of them did 
not know about it. Breast milk, vaginal secretions, 
semen, mucus and tears as modes of transmission 
of HIV/AIDS were reported by 33.3%, 87%, 
84.9%, 27.6% and 8.9% of the respondents 
respectively (Table 3).

Two hundred and fifty respondents (65.1%) stated 
that Hepatitis B is more infectious and a greater 
hazard to non vaccinated persons than HIV. But 
84 (21.9%) had stated it as a false statement 
whereas 50 (13%) didn't know the answer. Forty 
(10.4%) respondents had indicated that they have 
treated at least one suspected HIV patient. Two 
of the respondents (0.5%) had treated 6 or more
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suspected HIV/AIDS patients during the last 6 
months where as 12 (3.1%) had treated 1-2 
suspected cases during that period but the 
majority (370 or 96.4%) had not treated any of 
the suspected HIV/AIDS cases during the last 6 
months.

One hundred and seventy (44.3% ) of the 
respondents stated that they have treated 
suspected Hepatitis B positive patients. Eight 
respondents (2.1% ) had treated 6 or more 
suspected Hepatitis B positive patients during the 
last 6 months where as 70 (18.2%) had treated 
1-2 suspected cases during that period. The 
majority (306 or 79.7%) had not treated any 
Hepatitis B positive case during the last 6 months. 
The m ajority o f the dental surgeons who 
responded to our questionnaire, routinely used 
gloves (87%) and face masks (77.1%) during 
patient care. But only 10.9% of them were 
routinely using protective eye glasses and 79.7% 
of them had never used protective eye glasses.

Methods used to sterilize the instruments and 
equipment used in the dental surgery by the 
respondents varied (Table 4). Boiling water 
sterilizer and autoclave were the commonest 
methods of sterilization but few respondents used 
the method of washing with soap water as well 
(Table 4).

Three hundred and seventy dental surgeons 
(96.3%) who responded to our questionnaire 
agreed to the statement that protection of dental 
workers from occupational exposure to HIV/ 
AIDS and Hepatitis B was a high priority and 
only 6 (1.6%) of them disagreed and 8 (2.1%) 
remained undecided about it. Three hundred and 
twelve (81.2%) of the respondents were worried 
about occupational exposure to HIV/AIDS and 
Hepatitis B whereas 12.5% of them disagreed.

Three hundred and sixty (93.7%) respondents 
were worried that they as dental surgeons are at 
a higher risk of acquiring HIV/AIDS Hepatitis B 
infections and 316 (82.3%) of the respondent

dental surgeons thought that the transmission of 
HIV/AIDS Hepatitis B infection in a dental clinic 
is very likely. One hundred and thirty (33.9%) of 
the respondents did not think that infection control 
measures in their place of work are adequate but 
188 (49%) believed them to be adequate. The 
majority (86.4%) think that additional resources 
should be made available to treat HIV/AIDS 
Hepatitis B infected patients.

Only two dental surgeons who responded to our 
questionnaire did not agree that they have an 
ethical responsibility to provide dental care to a 
HIV/AIDS Hepatitis B positive person whereas 
95.3% of them agreed. The majority (79.7%) did 
not think that as health care professionals, they 
should have the right to refuse to provide 
treatment to a HIV/AIDS Hepatitis B infected 
person but 8.9% of the respondents thought that 
they must have the right to refuse. The majority 
of the respondents did not hesitate or had some 
hesitation to treat a suspected or high risk HIV/ 
AIDS Hepatitis B case (Table 5).

Discussion
This survey was carried out to gather information 
regarding attitudes, knowledge and practices of 
Sri Lankan dental surgeons (DSs) towards HIV/ 
AIDS and Hepatitis B infections. The postal 
questionnaire survey provides a simple and useful 
method of data collection but unfortunately the 
reliability of such surveys is weakened by the poor 
response rate. The response rate for the present 
study was low (22.6%) compared to many other 
reported studies.2,3 4 However, a similar response 
rate was noted in some studies.5 As the response 
rate was low in this study, non respondent bias 
can not be completely eliminated from the results.

Hepatitis B infection is a recognized occupational 
risk for DSs. A very effective vaccination 
programme is also available to minimize the 
infection. Eighty seven percent of the DSs have 
been vaccinated against Hepatitis B which is a 
higher rate of vaccination than in many developing 
countries but slightly less than in developed
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countries.6,7 However, the number of DSs who 
re-checked their post vaccination antibody levels 
against Hepatitis B was low.

There are eight common oral lesions associated 
with HIV/AIDS.8 Kaposi sarcom a, oral 
candidiasis, acute ulcerative gingivitis and hairy 
leukoplakia are considered as group 1 lesions 
(lesions strongly associated with HIV/AIDS) and 
herpetic infections and xerostomia are considered 
as group 2 lesions (lesions less commonly 
associated with HIV) whereas apthous ulceration 
and lichen planus/lichenoid reaction are 
considered as group 3 lesions or lesions seen in 
HIV infection. Only a small percentage of DSs 
identified all 8 lesions correctly but most of them 
had identified the 4 com m onest oral 
manifestations. These findings are in agreement 
with reported studies.2'3

All the respondents had identified blood as a 
medium of transmission of HIV/AIDS. However, 
the UK based study showed 1% of DSs still do 
not identify blood as the medium of transmission.2 
Although, there is no documentary evidence to 
suggest saliva as a medium of transmission, 
45.8% of the DSs incorrectly cited saliva as a 
medium of transmission and one fourth did not 
know whether saliva is a medium of transmission 
or not. Similar values were noted in reported 
studies as well.2 Breast milk is considered as a 
possible route of perinatal transmission of HIV. 
WHO had recommended HIV infected mothers 
not to breast feed babies. A total of 33.3% DSs 
in this study knew the infectivity of breast milk 
which is again similar to the findings of the study 
in the UK. Vaginal secretions and semen as a 
medium of transmission of HIV were correctly 
given by the majority of the respondents (85%) 
which is again similar to the results reported 
before.2

Only 10.4% of DSs indicated that they have 
treated suspected HIV patients, which is a much 
lower value than in other studies2. This may be 
due to the lower number of HIV/ AIDS cases

reported in Sri Lanka than in most of the other 
countries. The majority (96.4%) of the DSs had 
not treated any of the suspected HIV/AIDS cases 
during the last 6 months which shows an opposite 
value in other countries.2 When compared with 
HIV/AIDS, many DSs had treated Hepatitis B 
positive patients.

The use of protective measures to minimize the 
accidental injuries/exposures was not satisfactory 
among the respondents. Even though the majority 
(87%) who responded to this survey routinely 
used gloves, it was less than the reported 
values.2,4,9 The use of face masks (77.1%) and 
protective eye glasses (10.9%) during patient 
care was even less in our country.9

Sterilization of instruments and equipments used 
in the surgery is an important measure to minimize 
cross infections. Various methods had been used 
by the DSs to sterilize the instruments/equipments. 
Use of autoclave to sterilize non-heat sensitive 
instruments/equipment will give the best results 
but the use of autoclave in this study was only 
about 30%. This figure was significantly lower 
than the figures reported by Gachigo and Naidoo 
(2001).4 Boiling w ater s terilizer was the 
commonest method of sterilization. Interestingly 
few respondents used the method of washing with 
soap water as well.

Occupational exposure to an infection is always 
a worry to the health professional. When 
questioned whether the protection of dental 
workers from occupational exposure to HIV/ 
AIDS Hepatitis B is a high priority, over 95% 
agreed to the statement. Only 12.5% of the 
respondents were not w orried about the 
occupational exposure to HIV/AIDS Hepatitis B 
whereas 312 (81.2%) of the respondents were 
worried about it. Again these figures were very 
much opposite to the figures reported by Crossley 
in 2004 where only a small percentage of DSs 
were worried about the occupational exposure 
to HIV/AIDS Hepatitis B but similar findings 
were reported by Chan et al, in 1997.2,5
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The majority (93.7%) were worried that they as 
DSs are at a higher risk of acquiring HIV/AIDS 
Hepatitis B infections. Over 80% of Sri Lankan 
DSs thought that the probability of transmitting 
HIV/AIDS, Hepatitis B infections in the dental 
clinic is very high and this figure is much higher 
than the reported figures in the literature.2-4-8 As 
discussed earlier, infection control measures 
practiced by the DSs were not adequate but about 
50% of them believe that infection control 
measures in their place of work are adequate. 
However, 1/3 of the respondents did not think 
that the infection control measures are adequate. 
The majority (86.4%) thought that the existing 
facilities are not adequate and additional 
resources should be made available to treat HIV/ 
AIDS H epatitis B infected  patien ts. The 
percentage of respondents who asked for 
additional resources was much higher than the 
values reported by Crossley in 2004.2

Health care providers must give due care for all 
who seek treatment, without any disparity. The 
WHO advises DSs to provide dental care for HIV 
infected individuals without any discrimination. 
The sense of ethical responsibility of DSs is 
considered as an important marker, and a strong 
predictor of willingness or acceptance of HIV/ 
AIDS patients for treatment. Only 66% DSs in 
the UK and 77.7% DSs in Iran considered that 
provision of dental care to HIV/Hepatitis B 
positive patients is an ethical responsibility.2-9 
Whereas 95.3%of Sri Lankan DSs considered 
giving dental care is an ethical responsibility of 
theirs. Further, 80% of the DSs did not think that 
they should have the right to refuse treating HIV/ 
AIDS and Hepatitis B infected person. Only 8.9% 
of the respondents thought that they must have 
the right to refuse, which is again much better 
than the values reported in the UK2 (36%). This 
figure is similar to the figures reported by Angelillo 
etal, in 1994.3

Hepatitis B infection. A significant percentage of 
DSs had some hesitation when treating a 
suspected or high risk HIV/AIDS Hepatitis B 
patient, but only a small percentage wanted to 
refer the patient elsewhere for treatment. Most 
studies had reported better results but El-Maaytah 
et al, in 2005 had reported worse results among 
Jordanian dental surgeons.2A1° Askarian et al, in 
2007 had done a survey among Iranian dental 
surgeons who had reported that 75.1% of the 
respondents believed HIV positive cases should 
be treated at a special clinic but only a few refused 
to treat high risk patients.9

Conclusion
With the information gathered from this study we 
can conclude that the knowledge of the Sri 
Lankan DSs’ on HIV/AIDS and Hepatitis B is 
inadequate and needs improvement. This may 
have been the reason for DSs to show some 
hesitation in treating high risk patients. The 
protective measures used in dental practices are 
satisfactory however, they need further 
improvement. The ethical concern of the DSs 
about HIV/AIDS, H epatitis B patients is 
excellent. Most of the DSs are uncertain about 
treating high risk patients. The level of knowledge, 
attitudes regarding HIV/AIDS and Hepatitis B 
infections suggest that there is a need for 
continuing education would help our DSs to 
practice their profession giving due care to these 
patients while protecting themselves from getting 
HIV/AIDS Hepatitis B infections. The results of 
our study also suggest that there is a need to 
improve the infection control methods.

Treating a patient who has a high risk of developing 
HIV/Hepatitis B infection will depend on the DS’s 
knowledge and attitude towards HIV/AIDS
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Table 1. Respondents according to age (n=384)

Age group (years) Number of respondents Percentage
20- 30 56 14.6
31-40 152 39.6
41-50 108 28.1
51-60 48 12.5
61-70 10 2.6

Over 70 10 2.6
Total 384 100

Table 2. Identification of oral lesions as manifestation of HIV/AIDS

Lesion Number of respondents Percentage
Kaposi Sarcoma 278 72.4
Oral Candidasis 320 83.3
Acute Ulcerative 228 59.4
Gingivitis
Hairy Leukoplakia 250 65.1
Herpitic infections 160 41.7
Xerostomia 54 14.1
Apthous Ulceration 114 29.7
Lichen Planus 58 15.1

Table 3. Mode of transmission of HIV/AIDS

Mode of 
transmission

R esponse

Yes (%) No (%) Don’t Know (%)
Blood 100 00 00
Saliva 28.7 45.8 25.5
Breast milk 33.3 24.5 42.2
Vaginal Secretions 87.0 04.2 08.8
Semen 84.9 04.7 10.4
Mucus 27.6 29.2 43.2
Tears 08.9 44.2 46.9
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Table 4. Methods used for sterilization of instruments / equipments

A survey on knowledge, attitudes and practices of Sri Lankan dental
surgeons towards HIV/ Hepatitis B positive patients

Method Mirrors Probes Excavators Forceps Hand
pieces

Burs Scalar
tips

r c i
flies

Wash with 
soap water

10.4 %

/

03.6% 02.6% 00.5% 01.6% 01.0% 00.5% 00.0%

Wipe with 
alcohol

02.1% 01.0% 01.0%) 00.0% 67.7 % 58.3% 14.1%p 10.9%)

Immerse in 
chemicals

08.3 % 02.1% 00.0% 00.0% 06.2% 05.7 % 10.4%) 03.6%

Boiling water 
sterilizer

47.9 % 58.9 % 56.2% 54.7 % 05.2% 12.0% 38.0%) 48.9 %

Autoclave 27.6% 31.2% 34.4 % 40.1% 14.6% 17.2% 27.1% 28.6%

Table 5. Attitudes to regarding in treating a suspected/ high risk person(in percentages)

Person No
hesitation

Some
hesitation

Refer the 
Patient

Homosexual/ bisexual man 51 47 01
Haemophilic 29.7 22.9 47.4
IV drug user 34.4 48.9 16.7
Infected with Hep B/ C virus 31.8 50.0 18.2
Infected with HIV/ AIDS 20.8 48.4 30.8
Recipient of blood and blood products 46.8 38.6 14.6
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Malignant melanoma of the oral mucosa, clinico-pathological analysis

B.S.M.S. Siriwardena and W.M. Tilakaratne

Abstract
Objective: To analyse eight cases of oral 
malignant melanomas in relation to clinico- 
pathological correlation.

Material and methods: Eight cases of oral 
malignant melanomas were collected from the 
archives of the Department of Oral Pathology, 
Faculty of Dental Sciences, U niversity of 
Peradeniya, and all the cases were reassessed 
to confirm the diagnosis. They were analyzed 
according to the age and gender, site, treatment 
method and survival.

Results: The age of occurrence ranged from 
30-70 years and the com m onest site of 
occurrence appeared to be the upper alveolar 
ridge. Most patients were subjected to surgery 
followed by radiotherapy. More than 50% of the 
patients of our sample have presented to clinicians 
at later stage. 75% of the patients show 2 year 
survival rate whilst, a single patient is living 5 years 
after treatment. Presence of metastasis at the 
time of diagnosis is a critical factor in predicting 
survival and prognosis.

Key words: mucosal melanoma, survival, 
prognosis

Introduction
Malignant melanoma of the oral mucosa is a rare 
entity and it is similar to its cutaneous counterpart 
in some aspects. They are thought to arise 
primarily from melanocytes in the basal layer of 
the squamous epithelium. Density of melanocytes 
has a regional variation. In the oral mucosa, 
melanocytes are observed in a ratio of about 1 
melanocyte to 10 basal cells.

The incidence of primary oral malignant melanoma 
has been reported to be between 0.2 and 8% of 
all melanomas.1 Oral melanoma appears to be 
more common in some countries. In the Japanese 
population, it accounts for 11-12.4% of all 
melanomas and shows slight male predominance.2

The oral mucosa is primarily involved in less than 
1% of melanomas and most common locations 
seem to be palate and maxillary gingiva. The lip 
and nasal cavity are the next common sites to be 
involved. Metastatic melanoma most frequently 
affects the mandible, tongue and buccal mucosa.3

Oral malignant melanoma is largely a disease of 
those older than 40 years and it is rare in patients 
younger than 20 years. The average patient age 
at diagnosis is 56 years.4 The aetiology of mucosal 
melanoma remains unknown. However, there is
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a histologically documented case of 
transformation of benign oral melanosis into 
malignant m elanom a.5 Rarely, malignant 
transformation of benign melanocytic naevi has 
been reported. Both mucosal and skin melanomas 
may develop after an in-situ phase.

The prognosis of oral lesions is recognized to be 
worse than that of skin lesions with 31% of 
survival for localized lesions and 5.2% of survival 
if metastasis was present.6

The aim of the present study is to analyse eight 
cases of oral malignant melanomas in relation to 
clinico-pathological correlaltion.

Material and methods
Eight cases of oral malignant melanomas were 
collected from the archives of the Department 
of Oral Pathology, Faculty of Dental Sciences, 
University of Peradeniya, Sri Lanka. All the cases 
were histopathologically reassessed to confirm 
the diagnosis. The clinical histories were collected 
from patients’ records. Survival data was 
gathered by sending a questionnaire to relevant 
oral and maxillofacial consultant units. The cases 
with incomplete data were excluded from the 
study.

Results
Table I summarizes the clinico-pathological 
findings of eight cases. The age of occurrence 
of the disease ranged from 30 years to 70 years 
and there was no sex predilection. The commonest 
site of occurrence appeared to be the alveolar 
ridge (62.5%) with a predilection for upper 
alveolous. Surgical treatment was followed by 
radiotherapy in most patients. More than 50% of 
the patients in our sample have been presented 
to clinics and diagnosed at a later stage as they 
were found to have positive lymph nodes in 
different levels of the neck. Seventy five percent 
of the patients show a two year survival rate. 
Two patients have more than 3 years of survival 
whilst a single patient is living 5 years after 
treatment. It is shown that the survival reduces

drastically  with m etastasis at the time of 
diagnosis. The patients who have metastasis at 
the time diagnosis lived up to 1-2 years.

Discussion
Malignant melanoma is the 8th most common 
cancer in the United States and it accounts for 1- 
2% of all cancer dea th s.7 Melanoma is a 
proliferation of transformed melanocytes or 
pigment-producing cells. These tumours occur 
primarily on the skin but, it may also arise in other 
tissues where melanocytes are found.

Clinical appearance of the tumour is often 
variable, ranging from a macule to a nodular 
mass. Similarly in the present series, clinical 
appearances were different from patient to 
patient (Table 1). Tum ours arising in the 
nasopharynx are most commonly polypoid. The 
colour of oral melanomas clinically ranges from 
black, gray, purple, red or rarely to white.8 Some 
lesions of this study are uniform in colour, whilst 
others exhibit m arked variations. Grossly 
noticeable pigmentation occurs in about 75% of 
oral melanomas but only in 50% of sino-nasal 
melanomas.

Mucosal melanomas can be sub-classified as 
lentigo maligna melanoma, superficially spreading 
melanoma, nodular melanoma, acral-lentiginous 
melanoma and amelanotic melanoma. The above 
classification is similar to that of cutaneous 
melanoma.

Pigmented naevus has been reported to be turned 
into oral m elanom a and may exist for a 
considerable time prior to diagnosis. Two cases 
in our series also presented with a similar history. 
In Japan, almost two third of oral melanomas are 
reported to be associated  with melanosis. 
However, a pre-existing pigmented lesion is not 
usually associated with mucosal melanomas in 
white patients.

Smyth et al, documented that oral lesions are 
more common in men than in women unlike in
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cutaneous melanoma. However, the present 
series does not show any gender predilection. The 
data from Japan suggests an equal or slight male 
predilection.2 The upper jaw  is the most 
frequently affected site (palate) followed by the 
maxillary gingiva, buccal mucosa, mandibular 
gingiva, lip, tongue and floor of the mouth.3 Six 
out of eight cases (75%) were occurred on the 
upper jaw in the present study. Histopathologically 
two cases w ere diagnosed as am elanotic 
melanoma, which was confirmed by the positive 
immuno stains for melanoma specific antigen 
(HMB-45 Homatropine Methylbromide).

The histopathological diagnosis of malignant 
melanoma can be challenging in some cases as 
they may present in various histological forms and 
especially when the tumour cells do not produce 
melanin pigm ent. Im m unohistochem ically 
melanomas react strongly with the alpha subunit 
of S-100, which is a calcium binding protein found 
in neural tissues. However, this protein is present 
in a variety of normal and neoplastic cells. 
Melanoma cells also react with antivimentin and 
NK1/C-3 antibodies. But more specific marker 
for melanoma cells to date is considered as HMB- 
45.9

Most Oral melanomas arise silently, with a few 
symptoms until progression has occurred. 
Because of this fact, most melanomas are allowed 
to progress unitl significant swelling or bleeding 
start. Therefore, a biopsy of a pigmented lesion 
in the oral mucosa should promptly be carried 
out without any delay. The differential diagnosis 
of intra oral melanotic lesions include mucosal 
melanoma, amalgam tattoo, melanotic macule, 
oral mucosal naevus and melanoacanthoma. 
Proper clinical examination helps to exclude 
common lesions such as amalgam tattoo.

Some authors suggest MRI is a better diagnostic 
tool for the diagnosis of melanoma. Melanin has 
paramagnetic properties that may influence the 
signal and produce a characteristic intensity 
pattern on MRI. While the intensity pattern on 
MRI is specific for mucosal melanoma when

visible, it is not found in all tumours especially in 
amelanotic melanoma.

Histological staging of dark ’s levels is a useful 
prognostic indicator in cutaneous melanoma. 
However, the relevance of this indicator to 
tumours in the oral cavity is questionable due to 
the complex histological structure of the oral 
mucosa. Histopathologically mucosal melanoma 
has two different presentations. In the case of 
in-situ type, the tumour cells are limited to the 
epithelium and epithelial connective tissue 
interface. The invasive type shows tumour cells 
in the epithelium as well as within the connective 
tissue. Although, there is no universally accepted 
staging system for mucosal melanoma, the system 
adopted by most, consider a localized lesion as 
stage I disease. The stage II lesions show 
metastases to regional lymph nodes whilst stage 
III consists of metastatic disease to distant sites. 
Although most patients usually present with stage 
I disease, the present sample showed a 
significantly higher incidence of stage II disease. 
This highlights the fact that the presentation and 
diagnosis of oral mucosal melanomas are late in 
Sri Lankan context. Therefore, the awareness 
about the natural history of the disease needs to 
be stressed in relation to both patients and 
clinicians in order to improve the prognosis of the 
deadly disease. The treatment of choice for 
mucosal melanoma is complete excision with 
adequate negative margins. As mucosal 
melanoma tends to spread radially, it usually 
involves a large area of mucosa.

Although malignant melanoma has traditionally 
been regarded as relatively insensitive to radiation, 
some studies have suggested a positive benefit. 
However, Lund et al, found that there is no 
statistically significant difference in local control 
or survival between patients receiving surgery 
alone and those receiving surgery and radiation 
treatment. Almost all the patients in the present 
study have received surgery and radiotherapy.
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The prognosis of mucosal melanoma is generally 
poor, with a 3-year mortality rate higher than 
50%. Five-year survival rates range from 15-30% 
with a median survival time of 25 months. 
(Gingival melanoma has slightly greater 5-year 
survival rate (18%) than palate 1(11%). Nodal 
involvement reduces the survival rate. The results 
of the present study also suggest that the presence 
of nodal disease is a poor prognostic factor. The 
survival data in our study are in agreement with 
the available literature. However, some studies 
have shown that patients who present with 
regional disease have no worse survival than those 
who present with local disease only. The most 
reliable clinical finding that appears to have 
definitive prognostic significant is the presence 
of distant metastasis at the time of diagnosis.

As mucosal melanoma is an unusual clinical entity, 
early detection and complete excision are crucial 
factors in order to achieve a favourable outcome.

Conclusion
The diagnosis of malignant melanoma is usually 
late in Sri Lankan context. Presence of metastasis 
is a critical factor in predicting survival and 
prognosis. The average survival of Sri Lankan 
patients who have been diagnosed with malignant 
melanoma appears to be two years.

Acknowledgement

We would like to extend our sincere gratitude to 
Consultant Oral and Maxillofacial Surgeons for 
providing us with clinical information.

80



Malignant melanoma of the oral mucosa, clinico-pathological analysis

Table 1. Clinical details of 8 cases of oral malignant melanoma
Case 1 2 3 4 5 6 7 8
Age 34 47 45 40 44 30 64 71
Sex F F M M M F M F
Primary
Site

Upper 
alveoluous 
321/ region

Mid hard 
palate

Retromolar 
region R/ S

Upper
alveolous
6543/
region

Anterior 
maxillaL/S 
2 to R/S 7

Upper 
alveolous 
1/1 region

Lower
alveolous

Anterior
hard
palate

Size of the
lesion
(Clinical)

2x 1.5 cm 1 x2cm 
1 x2cm 
(2 lesions)

5 x3cm 3x2 cm 7x2.5 cm 1.5 x 1.5 
cm

2.5x2 cm 5x4 cm 
(Whole 
hard 
palate)

Lymph
nodes

Not
palpable

Not
palpable

Palpable 
levels 
II, III

Palpable 
levels 
I, II

Bilateral 
palpable 
levels 
I, II

Palpable 
level I

6 months
later
palpable

Not
palpable

Surgical
treatment

Partial 
maxillecto 
my and RT

Excision of 
the lesion 
and RT

Partial
mandibulecto 
my RND 
and RT

Partial
maxillecto
my
RND
andRT

Excision 
of the 
lesion, 
bilateral 
RND 
and RT

Excision 
of the 
lesion, 
SOD 
andRT

Excision 
of the 
lesion, 
bilateral 
RND 
and RT

Excision 
of the 
lesion 
only

HP
positive
nodes

Negative Negative Positive Positive Positive Positive Positive Negative

Recurrence No No No No 6months 
regional 
met, lyear 
later
distant met

1 year 
later 
regional 
met

Diagnosed
year

2001 May 2003
September

2003 October 2001
August

1993 1998 1999 
September February

1999

Dead/Alive Alive Alive Alive Dead 2003 
September

Dead 1994 Dead 2001 2000
September

Alive

L/S -  Left side, R/S -  Right side, RND -  Radical Neck Dissection, SOD -  Supra Omohyoid Dissection. HP - Histopathologically

81



B.S.M.S. Siriwardenaand W.M. Tilakaratne

References

1. Pliskan ME. Malignant melanoma of the oral 
cavity. Human Malignant melanoma. New 
York: Grune & Stratton. 1979: 125-137.

2. Takagi M, Ishikawa G & Mori W. Primary 
malignant melanoma of the oral cavity in 
Japan: With special reference to mucosal 
melanosis. Cancer. 1974: 34-358.

3. Rapini RP, Golitz LE, Greer RO, Krekorian 
EA and Poulsion T. Primary Malignant 
Melanoma of the oral cavity: a review of 
177 cases. Cancer. 1985: 55-1543.

4. AG Smyth, PR W ard-Booth, BS 
Avery.EWH To malignant melanoma of the 
oral cavity -  an increasing clinical diagnosis 
? Bri. Journal of Oral and Maxillofac. Surg. 
1993:31:230-235.

5. Taylor CO and Lewis JS. Histopathologically 
documented transformation of bening oral 
melanosis in to malignant melanoma. Journal 
of Oral and Maxillofacial Surgery 1990: 48- 
732.

6. Liversedge RL. Oral malignant melanoma. 
British Journal of Oral Surg. 1975: 13:40.

7. Parker SL, Tong. T. Bolden S, and Wingo 
PA. Cancer statistics 1996. Ca Cancer J. 
Clin 1996: 46:5-27.

8. Sheri AP. And John C. Mucosal melanomas 
of the head and neck. Emedicine updates 
2003: Sept. 25.

9. Juan Rosai. Skin. Ackerman’s surgical 
pathology. 8th Editioon Mosby. 1969: 158- 
159.

82



Case Report
Sri Lanka Dental Journal 2008; 88(02) 83-93

Innovative prosthetic management of oral commissure 
burn - A Case Report

T.V. Padmanabhan, N. Shanmuganathan, S. Parithimarkalaignan, Yatharth Bhatia

Abstract
Objective: This article describes a technique of 
non-surgical conservative management of burn 
scar at the oral commissure and associated 
microstomia in a 4 years old female patient. The 
purpose of this treatment was to minimize the 
extent of surgical intervention required for the 
cosmetic rehabilitation of the scar tissue.

Key Words: Lip retractor, Scarban Silicone gel 
sheets, Peri-oral bums, Oral splints

Material and methods: An acrylic pressure 
stent retained in place by a custom made head- 
gear apparatus was fabricated. This was used to 
apply constant retracting force on the oral 
commissure on the affected side of the mouth. 
The acrylic stent was lined by commercially 
available Silicone-Gel sheet that is recommended 
for non-surgical management of bum scar tissues. 
The patient was instructed to wear the apparatus 
throughout the day, and remove only for eating.

Results: The patient was evaluated  for 
improvement after a period of 3 months. The peri

oral scar tissue had become more resilient and 
less prominent after 3 months. This enabled the 
patient to open her mouth further with ease. The 
mouth opening after 3 months was 27 mm. The 
patient is still under observation.

Conclusion: It is widely accepted now that an 
early non surgical intervention in cases with facial 
bums and scars gives promising results in the long 
run. A Lip retracting appliance was fabricated 
that worked on the principle of application of 
pressure, enhanced by the addition of Silicone gel 
sheet to obtain best possible results. Drastic 
improvements were seen after a treatment period 
of 3 months.

Introduction
Burns of lip and mouth are seen with extensive 
facial bums. Owing to its anatomy, the area of lip 
and mouth is in constant motion, combined with 
the fact that saliva is an excellent conductor, helps 
worsen the extent of injury.
Peri-oral bums present with two patterns of injury; 

a. Isolated commissure bums, usually seen 
in children less than 4 years of age
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b. Peri-oral burns in the patient with 
extensive facial bums1

In the US, studies have shown that around 13% 
of extension cord burn injuries involve young 
children, usually aged 2-3 years. Half of those 
are commissure and peri-oral bums and most 
common age of injury is around 2 years.2

Hypertrophic scar is defined as a scar that has 
not overgrown the original wound boundary but 
is instead raised. It usually forms secondary to 
excessive tensile forces across the wound and is 
most common in wounds across joint surfaces 
on extremities but also commonly occur on the 
sternum and neck.3

Classification of peri-oral burns
Numerous classifications have been put forward 
for peri-oral bums, of which the ones helpful in 
prosthetic treatment planning have been described 
in this document.

1. Ortiz-Monasterio and Factor.4
It is based upon the extent of lip and 
commissure injured (Table 1)

2. Small’s Classification.5
It is based on the percentage of lip bum 
(Table 2)

Scar maturation will usually be completed 
between 6-12 months post injury in adults, but 
may take longer in children. Microstomia typically 
results in two conditions. On one hand, it is 
common in patients with extensive facial bums 
where the bum involves entire peri-oral skin. On 
the other hand, in patients with commissure bums, 
especially in children.1

Failure to address facial scar tissue in children 
can impair normal growth of mandible and teeth. 
It is generally accepted that all patients with peri
oral bums will benefit from use of oral splints 
during the period of scar contraction.6 7 8 Although 
the type of appliance and time of usage has not 
been standardized yet, for best results splints need 
to be worn for a period of 4-6 months for most of

the day and during night.1 Following scar 
maturation, they need to be worn for an additional 
6 months.910

Classification of oral splints
Oral splints can be divided into two types-

a) Those fixed to maxilla, maxillary teeth 
or facial bones

b) Those that are held in place by exerting 
pressure on commissure, using extra oral 
retention like facial straps, masks or head 
gears.1
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Pressure
The application of pressure to control scarring 
has been widely accepted clinically. The 
hypothesis mechanism include:12

a) Remodeling collagen bundles, 
encouraging parallel orientation

b) Decreasing blood flow with increasing 
collagen activity

c) Decreasing oedema in that area
d) Causing fibroblast degeneration
e) Decreasing collagen synthesis

The recommended amount of pressure is 24-28 
mm Hg, close to, but generally lower than the 
capillary p ressure.13 A lthough, clinically 
improvements have been seen with 5-15 mm Hg 
pressure.12

Inserts
Inserts to pressure appliances should be made to 
provide adequate pressure in body areas with 
concavities such as the face, neck, axilla, chest 
and hand. Common insert material includes 
elastomers, foam, silicone gel sheets, gel pads, 
soft strapping and thermoplastics.12

Silicone gels
A recent consensus study reviewing the various 
modes of non-operative burn scar therapy 
concluded that silicone gel sheeting was the only 
therapy with scientific evidence of efficacy.14 It 
can be used as an insert under the pressure 
appliances.

Numerous possible mechanisms have been 
hypothesized to explain the efficacy of silicone 
gel sheets including: hydration, pressure, 
temperature changes, oxygen transmission and 
silicone absorption. However, the exact 
mechanism is still unknown.1516 Silicone gels have 
been used by Perkin et al, (1982). in Australia 
for the treatment of burns since 1982. They 
showed significant improvement in the bum scars, 
but no explanation has been proposed.17

Ahn et al, (1999). demonstrated the effectiveness 
of silicone in the treatment of chronic scars to a 
greater extent, but the mechanism of action and 
physiological effects of silicone gel remain 
unclear.1819 There is some evidence that the 
treatment affects the stratum comeum and, by 
reducing evaporation, restores better homeostasis 
in the tissue. In keloid and hypertrophic scarring, 
the stratum comeum allows more evaporation of 
water from the underlying tissue than occurs in 
normal skin.20 Silicone sheets may prevent this, 
keeping the stratum comeum in optimal hydration 
and protecting the skin from environmental 
hazards, both of which can reduce abnormal 
scarring. The gel may also affect the stratum 
corneum  by inhibiting  mast cell activity, 
diminishing oedema, vasodilatation and excessive 
extracellular matrix formation, but the simple 
changes in temperature, pressure, oxygen tension 
and hydration produced by wound coverage 
probably constitute the main mechanism of action. 
Another hypothesis is that the effect of static 
electricity on silicone may influence the alignment 
of collagen deposition.21

Case report
A 4 years old female patient was referred to our 
Department of Prosthodontics, Sri Ramachandra 
Dental College, Chennai from the Department 
of Plastic Surgery, Sri Ramachandra Medical 
College, Chennai, India for a non-surgical 
conservative management of oral commissure 
burn, before surgical procedure was carried out. 
The patient had an accident 18 months back 
resulting in an electric burn on the right side of 
the face and oral commissure. Scar contraction 
had now led to microstomia and unpleasant 
looking scar at the comer of the mouth.

Our treatment protocol involved fabrication of a 
Lip Retracting appliance that could improve the 
mouth opening and minimize the scar tissue before 
the patient was referred back to the Plastic 
Surgery department for surgical intervention.
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Treatment procedure
1. General evaluation of the patient’s health, 

behaviour and willingness of the parents for 
the treatment to be done.

2. On clinical examination, it was found that 
the scar was a m oderate, c lass II 
commissure bum.45 Post bum contracture 
features like microstomia, drooling saliva 
and displeasing aesthetic appearance were 
noted (Figure 1). The mouth opening was 
limited by the scar tissue and it was 
measured to be 21 mm.

3. A hook shaped impression of the right 
corner of the mouth was made using 
Elastomeric impression materials (Aquasil, 
Dentsply, Germany). A mould was poured 
in type III dental stone (Orthokal, Kalabhai, 
Mumbai, INDIA). This gave us an 
approximate replica of the patient’s oral 
commissure. A wax pattern was fabricated 
on it and checked in patient’s mouth for 
correct adaptation. This pattern was then 
flasked and processed in c lear heat 
polymerized acrylic resin (DPI, INDIA). 
The processed lip component was verified 
in patient’s mouth for comfort (Figure 2).

4. A 21 gauge stainless steel wire was adapted 
along the facial contours on the right side, 
in which a coil was incorporated  
approximately near the angle of mandible. 
Another ‘U ’ shaped bend was made to 
facilitate the adjustment of pressure on the 
oral commissure by the clear acrylic lip 
component.

5- To support this assembly, an extra-oral 
retentive device was planned. Polyethylene 
sheet, used widely by the Prosthetic 
Orthopedics department was used to 
fabricate a head gear framework, held in 
place by Velcro tape. The Velcro tape was 
also extended facially to prevent rotational 
movements and stabilize the appliance in 3 
dimensions.

6. The wire and the lip retracting acrylic 
component was then joined using clear auto 
polymerizing acrylic resin (DPI, INDIA). 
This assembly was attached to the head 
band using commercially available screws. 
(Figure 3)

7. The appliance was tried in patient’s mouth 
for comfort and optimal function. Retracting 
force was altered by adjusting the ‘U’ shape 
bend in the wire component. (Figure 4)

8. For the betterment of scar therapy, Silicone 
Gel sheet (SCARBAN Elastic 
Products;Life Linx) was used on the tissue 
surface of the lip component. (Figure 5)

9. Patient was instructed  to wear the 
appliance throughout the day and in the night 
and remove it only for eating. A simple 
exercise that involved opening the mouth 
wide with the appliance in place was also 
told to be followed twice daily.

10. The patient’s guardians were explained how 
to manipulate the ‘U ’-shaped bend to 
restore the pressure in the commissure area, 
if needed.

11. Recall check up was done at 1st, 2nd and 3rd 
month.

Results
• The patient was evaluated for 

improvements after a period of 3 months.
• The peri-oral scar tissue had become more 

resilient and less prominent.
• This enabled the patient to open her mouth 

further with ease. The mouth opening after 
3 months was 27 mm. (Figure 6)

• The patient is still under observation.

Discussion and conclusion
Living a life with an apparent facial deformity
can be very distressing and depressing for any
human being, especially for children. It affects

87



T.V. Padmanabhan, N. Shanmuganathan, S. Parithimarkalaignan, Yatharth Bhatia

the patient both physiologically and 
psychologically. These types of deformities, 
reasons may be congenital or accidental, affect 
the overall growth and development of the 
children in an adverse manner. Many researchers 
and medical associates all around the world are 
actively working towards the betterment of these 
patients to provide them with a better platform in 
life, as far as possible.

It is widely accepted now that an early non 
surgical intervention in cases with facial bums 
and scars gives promising results in the long run.

This article presents a case of just another 
unfortunate female child with quite prominent oral 
commissure scar, resulting from an electric shock 
accident at an age of 2 years. The scar had already 
matured when the case was reported in our 
department for pre-surgical scar management. 
A Lip retracting appliance was fabricated that 
worked on the principle of application of pressure, 
enhanced by the addition of Silicone gel sheet to 
obtain best possible results. Drastic improvements 
were seen after a treatment period of 3 months. 
The patient is still under observation.

Table 1. Classification of peri-oral bums (based upon the extent of lip and commissure injured)

Minor <1/3 either upper or lower lip or commissure injury 
OR
<1/6 of both lips with commissure injury

Moderate >1/3 either upper or lower lip or commissure injurv 
OR>
1/6 of both lips with commissure injury

Same Same dimensions and significant loss of epithelium, muscle and 
involvement of the buccal sulcus.

Table 2. Classification of peri-oral bums (based on the percentage of lip bum)

Class I 15% of upper or lower lip or both

Class 11 15-50% of upper or lower lip or both

Class III >50% of lips or floor of mouth
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Figure 3. Complete assembly

Figure 4. Appliance ip position
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Figure 5. SCARBAN Silicone Gel Sheet

Figure 6. Three months after treatment, note the right oral commissure & 
mouth opening
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21. Hirshowitz static electrical field induction by 
a silicone cushion for the hypertrophic and 
keloid scars. Plast ReconstrSurg 1998; 101: 
1173-1183.
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Quiz Sri Lanka Dental Journal 2008; 38(02) 94I
Self Assessment - Oral Diagnosis (SAOD)

This specimen has been obtained from an intra-osseous lesion present in a 14 year old boy.

1) What is the most probable diagnosis?
a) Compound odontome b) Complex odontome
c) Supernumerary teeth d) Dilated odontome
e) Supplemental teeth

2) What are the possible complications of this lesion?
a) Dentigerous cyst formation. b) Malignant transformation.
c) Impaction of teeth in the vicinity of the lesion.
d) Over retention of deciduous teeth.
e) Difficult extractions.

3) Indicate the true statements with reference to the lesion indicated in the photograph
a) This lesion is considered as a hamartoma.
b) Multiple lesions are seen in Gardner’s syndrome.
c) The lesion contains all three dental hard tissues.
d) Usually presents as a radiolucent lesion.
e) Has a very high recurrence rate.

Prepared by Dr Primali Jayasooriya BDS, PhD (Japan)
Department of Oral Pathology, Faculty of Dental Sciences,
University of Peradeniya, Peradeniya..
E-mail: primalij@yahoo.com
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Instructions to Authors
The Sri Lanka Dental Journal publishes the following 
categories of articles which have relevance to Dentistry 
and allied sciences.

1. Leading articles - One article per issue. It may be 
solicited by the Editor. Authors are welcome to submit 
leading articles on current topics of interest. One’s 
expertise or commentaries on general practice etc. They 
should be approximately 1500 words in length. 
References should be 20 or less.

2. Reviews - Reviews are detailed surveys of published 
research pertinent to dentistry and associated sciences. 
They should be critical in nature and should not normally 
exceed 3000 words and 30 references.

3. Research articles - Articles resulting from research 
work belong to this group. Results from routine clinical 
examinations or laboratory investigations will not be 
considered under this category. Subjects may vary from 
clinical trials to basic science research, historical 
analysis to dental economics. They should not exceed 
3000 words and 30 references. A reasonable number of 
tables and illustrations will be accepted.

4. Short reports - These include reports on current 
topics, modified techniques, new materials, practice 
management etc. Interesting results from routine, clinical 
work or laboratory il 1 vestigations also may be accepted.

'■ Case reports - Reports such as of rare diseases or 
conditions. Modifications to accepted treatment 
procedures, new management methods etc. may be 
included in this category.

6 Letters to Editors - Subjects unlimited, but may include 
short critique of published papers in the SLDJ.

Miscellaneous topics - Subjects unlimited and the 
format are free. These may also include details of 
scientific meetings, conferences, annual sessions, 
examinations, news and views, visits ar.d obituaries.

■ Proceedings of annual sessions - Abstracts from 
annuahsessions of the SLDA and other colleges will be 
published under this category.

Submission of manuscripts

Authors submitting a paper do so on the Understanding 
that no part has been published before, that it is not 
being considered for publication elsewhere and that it 
has been read and approved by all the authors.

Manuscripts including Tables and Figures should be 
sent in triplicate as the work will be reviewed by two or 
more referees. While papers are subject to editing. The 
journal does not hold it responsible for statements made 
by the contributor. The author alone is responsible for 
the statements made in his paper.

Submission of a manuscript means that authors 
automatically agree to assign exclusive copyright to 
the Sri Lanka Dental Association if and when the 
manuscript is accepted for publication.

Manuscript on disk

Once an article has been accepted for publication, the 
author will be asked to supply a copy of the final 
manuscript on disk together with two copies of the 
complete manuscript. Every disk must be clearly labelled 
with the name of the author, title, software and program 
version number.

Manuscript style

The manuscripts should be typed, double-spaced: on 
A4 (212x297 mm) paper and submitted in correct English: 
both English and American spelling are acceptable, 
provided this is consistent throughout the manuscript. 
Manuscripts not submitted in proper format or in poor 
English may be returned without review. The format of 
a manuscript should be as

follows: Title page. Abstract. Introduction, Material and 
methods. Results. Discussion. Acknowledgements. 
References. Figure legends, and Tables, arranged in that 
order.
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Title page - The title page should contain the following 
information in the order given: 1) a concise but 
informative title; 2) author’s full names’ (without degrees 
and titles): 3) author’s institutional affiliations: 4) a 
running title, not exceeding 40 letters and spaces; 5) 
name, address, telephone, telefax and electronic mail 
address of the author responsible for correspondence.

Abstract page - Original and review articles must contain 
an abstract of approximately 250 words with four 
specified subtitles:
1) Objective: An introductory sentence indicating the 
objective and purpose of the study.
2) Material and methods: Adescription of 
experimental procedure including applicable statistical 
evaluation.
3) Results: A summary of the new. Previous 
unpublished data and results.
4) Conclusion: A statement of the study’s conclusion 
3-5 key words according to Index Medicus should be 
provided.

Introduction - The introduction should carry sufficient 
background information on the subject of study.

Material and methods - Procedures should be 
described in such detail as to make it possible to repeat 
the work. Subheadings may be used to improve 
clearness. Correct unit abbreviations should be used 
(e.g.; “h”, “min”, “s” and “Fm” rather than “hr”, 
“minutes”, “sec” and “FI”, respectively).

The authors should consider the ethical aspects of their 
research and ensure that the work has been approved 
by an appropriate Ethical Committee. Where applicable, 
a copy of the ethical clearance certificate should be 
attached. In human experimentation, informed consent 
from individuals should be Obtained and this should 
preferably be stated.

Statistical analysis - Since many scientific 
investigations rely on statistical treatment, authors are 
strongly urged to consult a person with in-depth 
statistical knowledge. Manuscripts with a clear element 
of statistics are regularly refereed by the Journal’s 
statistics consultant.

Results - The Results section should clearly and 
concisely present the findings of the research, as a rule 
in the past tense without subjective comments and 
reference to previous literature. The results should be 
supported by statistical or illustrative validation. For 
the sake of clarity this section may have subheadings. 
Discussion - This section sh o u ld  p resen t the 
interpretations of the findings and is the only proper 
section for subjective comments. Authors are strongly- 
urged to avoid undue repetition of what has been 
reported in Results.

Tables - The tables should be numbered in the order’ 
of appearance in Arabic numerals, Each table should 
have a brief explanatory title. Each table; should be typed 
on a separate sheet, with due regard to the proportion 
of the printed column/page.

Figures - All graphs, drawings, and photographs are 
considered figures and should be numbered in the order 
of appearance in Arabic numerals. Each figure should 
have abrief and specific legend, and all legends should 
be typed together on a separate sheet o f paper 
Photographs should be glossy prints and the reverse 
should give the figure number, title of paper principal 
author’s name and have a mark indicating the top. Colour 
illustrations may be submitted in instances where their 
use may contribute significantly to the scientific value 
of the article. Colour illustrations may be printed free o r 
charge at the Editor’s discretion, whereas others may 
be printed at the author’s expense.

References - References are listed double-spaced in a 
separate reference section immediately following the 
text. References are numbered consecutively in the 
order in which they appear in the text; do not, 
alphabetise. Identify references in texts, tables and 
legends by Arabic numerals (within parenthesis).

Congress abstracts should not be used as references 
nor may “unpublished observations” and “personal 
communications” be placed in the reference list. 
References cited as “in press” must have been accepted 
for publication and not merely in preparation or 
submitted for publication
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Examples of correct, forms of references are given below. 
These are based on the format used in the Index 
Medicus. Abbreviate journal names according to the 
List of Journals Indexed, printed annually in the January 
issue of Index Medicus. List all authors; do not use et 
al. in the reference list.
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407409.
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WHO COLLABORATING CENTRE FOR ORAL 
PRECANCEROUS LESIONS. Definition of leukoplakia 
and related lesions: an aid to studies on oral precancer. 
Oral Surg Oral Med Oral Pathol 1978; 46:518-539.

Unpublished article
Barker DS. Lucas RB. Localised fibrous growth of the 
oral mucosa. J Dent Res 1965: in press.

Books and other monographs
Pindborg JJ Atlas of diseases of the oral mucosa. 5*
edition.. Copenhagen: Munksgaard, 1992:50-66.

Chapter in book
Boyde A. Amelogenesis and the structure of enamel. 
In: Cohen B. Kramer KH (eds). Scientific Foundations 
of Dentistry. William Heinemann Medical Books Ltd. 
London. 1976:335-352.

No authror given
International statistical classification of diseases and 
related health problems, 10* revision, vol 1. Geneva: 
World Health Organisation, 1992; 550-564
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