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EDITORIAL
THE FO RENSIC DENTIST

The leading article appearing in the present issue 
o f SLDJ focuses on a very important aspect of 
dentistry “Forensic dentistry” . In this era of 
abductions, murders, rapes, assassinations, bomb 
blasts, war crimes and brutal killings, identification 
is of prime importance, in order to apprehend the 
perpetrators who now appear to get away scot 
free after committing such heinous crimes. The 
dentist can play a significant role in establishing 
identity both o f the accused as well as the victims 
which will help this process.

However, involvement o f dental professionals as 
expert witnesses in the criminal legal procedures 
is minimal in Sri Lanka. The scenario is totally 
deferent in other countries o f the world where 
the dentist plays a significant role in providing 
much needed forensic evidence in criminal cases. 
On the o ther hand the level o f  crim e in the 
contemporary Sri Lankan society is escalating 
daily. As such the necessity o f  services o f dental 
forensic experts in Sri Lanka would be invaluable.

No attem pt has so far been m ade in dental 
education to provide expertise in this field of 
forensic dentistry. It is therefore o f paramount 
importance to both the profession and the dental 
educationists to pay due attention to develop this 
aspect o f dentistry in Sri Lanka.

“Teeth can speak”

Statistical Adviser
Ranjith W. Pallegama
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Teeth tell the name

Jayanie B. Weeratna

“Every one has the right to recognition 
everywhere as a person before the law” Article 
6; United Nations Universal Declaration of 
Human Rights.

“Boxing day tsunami - 2004” which took off 
40,000 human lives was the most devastating 
mass fatality incident experienced by Sri Lanka 
in the recent past. Apart from large number of 
casualties, it left behind thousands of dead bodies 
which required identification. Most of the bodies 
were in a state beyond visual recognition which 
required universally accepted methods of human 
identification such as DNA, fingerprints and 
dental evidence. Although dental identification is 
considered the most cost-effective among these 
methods, unavailability of ante mortem records 
for Sri Lankan nationals restricted applicability 
of this technique during tsunami victim 
identification. However, 13 foreign nationals who 
possessed ante mortem dental records were 
successfully identified during tsunami victim 
identification process in Sri Lanka. Moreover, in 
Thailand, 60% of the tsunami victims were 
identified on dental data, which was an “eye 
opener” for the forensic practitioners.

Human Identification is the stronghold of 
civilization. Compassionate society requires 
individual identity to be recognized even after 
death. On the other hand, it is legally essential to 
identify a deceased before a death certificate 
could be issued. Above all it is a human right.

Teeth being the hardest biological tissues of the 
body they can resist a great deal of insult.1 Dental 
restorations and prosthesis are equally resistant 
to chemical and physical deterioration. Teeth can 
be heated to a temperature of about 1600°C 
without appreciable loss of microstructure.2 
Because of the high durability of the teeth, they 
are the last structures to disintegrate after death. 
This has led to have disproportionate number of 
teeth in collection of proto and prehistoric human 
remains.3 Thus teeth can be used as a mean of 
identification in cases of missing persons, mass 
disasters and disfigured corpses.

Dental identification is based on the theory that 
“all individuals are unique”. Uniqueness is a result 
of intermixing of genetic characteristics and 
chemical and structural modifications of teeth 
resulting from disease process or in an attempt 
to cure such disease.4---6 Conclusive identification 
is possible by dental features because each human 
tooth has 5 clinically visible surfaces on as many 
as 32 teeth in the adult dentition and 20 teeth in 
the deciduous dentition, which may erupt into the 
mouth for a total of 160 surfaces in an adult or 
100 surfaces in a child. The number of 
conceivable combinations of congenital conditions 
and acquired conditions is astronomical. In addition 
if radiographs are available then the possible 
combinations of identifying features approaches 
infinity.6-7Thus, Dental Identification is reliable as 
well as less expensive and less time consuming 
when compared with the other reliable methods

Dr. Jayanie B. Weeratna BDS (Sri Lanka), MSc (Forensic Dentistry, UK), Dip. For. Med(Col), Attorney-at-Law. Dental 
(Correspondance) Surgeon, Dental institute, Colombo.
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of identification. Thus it is one of the best methods 
of identification that is recommended by the 
INTERPOL.8

Dental Identification can be Comparative 
Identification or Reconstructive Post-mortem 
Dental Profiling. Com parative Dental 
Identification is the most practiced aspect of 
Forensic Odontology at present. It has become a 
routine procedure in many of the developed 
countries. Hence, it is an area of dentistry which 
all practicing dental surgeons should be familiar 
with not merely to practice but to understand the 
importance of maintaining good quality patient 
records in the everyday practice and its 
applicability in Comparative Dental Identification.

Comparative Dental Identification involves 
comparison of antemortem and postmortem dental 
records to determine if the body is that of the 
person concerned. Information from the body 
itself or the circumstances provides clues as to 
who the dead person is. With this information, a 
putative (presumptive) identification is made. 
Subsequently antemortem dental records are 
sought for that particular individual. This procedure 
enables comparison of antemortem dental records 
with the body, which could lead to a positive 
identification or elimination.6-9101112 However, 
positive identification depends on the availability 
of accurate antemortem records that can be 
compared with the postmortem findings.

Antemortem records can be of dental treatment 
cards, radiographs, photographs, study models, 
orthodontic appliances, prostheses or mouth 
guards. Poor quality antemortem dental records 
may result in inability to establish an identity. 
Therefore, it is important to obtain all available 
material from all dental surgeons who have 
treated the person concerned. In certain 
instances, medical records and medical 
radiographs also can be useful.13141516

Comparison of antemortem dental records with 
post mortem dental findings can be carried out in

many ways. Modern technology offers means of 
processing data that can significantly expedite 
identification process. Manual comparison is a 
quick and easy method where there is only a single 
corpse. Computer assisted comparison methods 
are also available. The most utilized computer 
program s at present are WindID2® and 
CAPM14® (Computer Assisted Postmortem 
Identification system). Such methods are useful 
especially in mass disasters where large number 
of records have to be processed.1718-19-20 Plass 
data® is the software which was used during the 
2004 tsunami victim identification operations in 
Thailand which was recom mended by the 
INTERPOL.21

In the past, post mortem dental data were 
recorded by crime investigating police officers, 
which were then published in dental journals in 
order to be identified by the dentist by their work. 
However, the success rate of this procedure was 
very low.22 The pioneer workers in Forensic 
Dentistry brought this to the notice of people 
concerned many years ago. As a result, the 
pathologist as well as the police felt the necessity 
and the importance of a dentally qualified person 
in an investigation of an unidentified person. One 
of the early examples of a dentally oriented 
observer successfully helping with identification 
was that of Stockport air disaster in 1967, where 
a fourth year dental student was able to assist 
two pathologists to positively identify 34 bodies 
out of 73 by dental features.23-24 Almost all the 
mass disaster victim identification operations have 
shown the importance of having a Forensic 
Odontologist in the team.15-21-25 26 The highlight 
of this is the 2004 Thai Tsunam i Victim 
Identification (TTVI) process where more than 
55% of all the identifications were on dental 
evidence. Presence of a Forensic Odontologist 
as a team  member in a D isaster Victim 
Iden tifica tion  (DVI) team  is a standard 
requirement.

Disciepancies can exist between antemortem and 
postmortem dental records. However, in many
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occasions, they are explainable. Theses 
explainable discrepancies are mainly due to 
recording errors or dental treatments subsequent 
to the available antemortem records. When there 
are unexplainable discrepancies, the records are 
not considered to represent the same individual. 
Even though the comparison of antemortem 
dental records with postmortem findings is a 
straightforward procedure, assistance of a 
qualified dental person is important especially 
where incompatibility has to be ruled out.

There is no universal agreement on the necessary 
elements for a valid point of comparison between 
ante mortem and postmortem data and there is 
no agreement on the number of points necessary 
to make a positive identification. There have been 
suggestions to maintain similar standards in dental 
identification to that of fingerprint identification. 
That is when a identification is done by 
comparison of dental charting alone, the minimum 
number of concordant points is to be 12 where 
no obvious extra ordinary features exist.27 In 
France 17, concordant points are necessary.16 The 
practice in Sweden and in Switzerland is to use 
12 concordant features.28 Even so, the number 
of concordant points that should be present for a 
positive identification can clearly change with the 
circumstances. In an accident, involving a limited 
number of people whose names are known then 
the features that is required for a positive 
identification could be limited to a single unique 
feature. Whereas in a mass disaster “the unique 
feature” may not be extraordinary enough to 
positively identify an individual.16 On the other 
hand, over reliance on what appears to be a unique 
feature in identification can lead to 
misidentification.29 Therefore, presence of less 
frequent features such as crown and bridges can 
reduce the required number of concordant points 
for a positive identification which can be as low 
as 6 or 7 or it could be even one.16 Regardless of 
these, most experienced forensic dentists would 
like to rely on their personal experience rather 
than sticking on to a standard. However, the 
American Board of Forensic Odontology

(ABFO) has prepared a set of guidelines for body 
identification that has been accepted by many 
similar organizations.30

The ultimate result of a comparative identification 
can be one of four possibilities.

1. Positive identification: where the antemortem 
and postmortem dental data match in 
sufficient detail to establish that they are from 
the same individual. In addition, there are no 
irreconcilable discrepancies

2. Possible identification : where the
antemortem and postmortem dental data 
have consistent features, but because of the 
quality of the post mortem remain or the 
antemortem evidence, it is not possible to 
positively establish dental identification.

3. Insufficient evidence: where the available 
inform ation either antem ortem  or 
postmortem) is insufficient to form the basis 
for conclusion

4. Exclusion: where the antemortem and post 
mortem data are clearly inconsistent.

The submission of the report usually to the 
Coroner or the court of law is the end of the 
Forensic Odontologist’s involvement in the 
resolution of the case of an unidentified person. 
Every individual has the right to having a name 
and identity even after death (Article 6; United 
Nations Universal Declaration of Human Rights). 
The rapid positive identification is important to 
the deceased as well as for the living. It enables 
a proper burial and paves the way to carry out 
criminal investigations where necessary and to 
settle insurance policies. Dental Identification is 
the quickest and the cheapest method out of all 
the internationally acceptable methods for positive 
identification.2-6910

Comparative Dental Identification is dependent 
on the availability of quality dental records. More
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complete and accurate the records are the sooner 
the person can be identified and accorded with 
proper burial rituals. Dental Surgeons in practice 
are the most valuable information providers in 
Dental Identification. Therefore each practitioner 
has a responsibility to maintain accurate and 
legible dental records which will be valuable to 
their patients’ dental health and it may become 
necessary in restoring their identity in unfortunate 
circumstances.
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Obstructive sleep apnoea syndrome treated with genial tubercle
advancement surgery

Jayantha Weerasinghe

Abstract
Obstructive Sleep Apnea Syndrome (OSAS) is 
now getting attention as one of the common 
chronic respiratory diseases. A multidisciplinary 
approach is necessary in the diagnosis and 
management of the disorder. This article gives a 
brief introduction of the problem encountered in 
adults. Dental professionals should be aware of 
the symptoms and signs of the syndrome the 
usefulness of assessment methods including 
lateral cephalometry, video-fluoroscopy and naso- 
endoscopy and possible treatment methods such 
as continuous positive airway pressure mask, 
mandibular advancement splint and other surgical 
options. The case presented in the presente 
update has been treated with genial tubercle 
advancement surgery to bring the tongue forward 
position.

Introduction
Pickwick Papers, the first novel by Charles 
Dickens published in 1837 has a character called 
Joe the “fat boy” who consumes great quantities 
of food and constantly falls asleep in any situation 
at any time of the day; Joe’s sleeping problem 
was the origin of the medical term Pickwickian 
syndrome subsequently termed as Obstructive 
Sleep Apnea Syndrome (OSAS). It is a potentially 
life-threatening disorder characterized by 
repetitive episodes of complete or partial 
obstruction of the upper airway due to collapse

that occurs during sleep1 which causes snoring 
with sleep disturbances resulting in daytime 
sleepiness. Reported prevalence of OSAS of a 
study was 2% for women and 4% for men.2 
Untreated severe OSAS has been considered as 
a significant risk factor for the development of 
cardiovascular morbidity and other illnesses.3

Sleep can be defined as a state of physical and 
mental rest where the subject can be aroused. If 
the air passages are partially obstructed during 
sleep snoring results from vibration of soft tissue 
along the upper airway. Snoring itself can be 
bothersome to the bed partner but usually has no 
direct impact on health. However, heavy snorers 
may be at risk of developing apnoea episodes 
during sleep. Apnoea is defined as cessation of 
respiration at nose and mouth for at least 10 
seconds in the presence of respiratory effort. 
When it reaches a critical point the apnoea status 
is terminated with arousal from sleep and with 
the clearance of the obstruction the patient goes 
back to sleep.4 Severity of OSAS can be graded 
according to the number of apnoea episodes that 
occur per hour.

In OSAS the obstruction is known to be caused 
by the collapse of tissues at pharyngeal region.5 
Anatomical, neuromuscular and other factors 
have been attributed to this process. Some of the 
known examples for anatomic narrowing are: soft
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palate elongation, adenotonsillar hypertrophy, 
macroglossia, m axillary and m andibular 
hypoplasia. Anatomic narrowing of the airway 
demands increased respiratory effort. With the 
increased negative air pressure inside the lumen 
and collapsing of the compliant tissues lining the 
airway, gradual cessation of respiration could take 
place. Inspiration triggers a reflex, which 
increases the EMG activity of pharyngeal dilator 
muscles: genio-glossus, genio-hyoid, palato
glossus and medial pterygoids. These muscles are 
activated during daytime respiration and hold the 
airway open and prevent collapse. They become 
hypotonic in sleep and in OSAS this EMG activity 
completely disappears which further contributes 
to collapse.6

Diagnosis
Diagnosis of OSAS is made by clinical history, 
examination and investigations.The most common 
and important symptoms suggesting OSAS are 
snoring and daytime sleepiness. Input from the 
bed partner should be included as these patients 
are often unaware of their symptoms. Observed 
sleep disturbances, morning headaches, and 
sexual dysfunction are often seen in these 
patients. Sleep disturbances can interfere with 
activities such as driving which may lead to 
accidents. The Epworth Sleepiness Scale is used 
to assess the sleepiness status. Apnoea Index is 
used to assess the severity of obstructions.

In physical examination evaluation of height, 
weight, and collar size are needed and very often 
males will have a collar size more than 17 inches. 
Obesity is another predictor for OSAS. 
Examination of nasal passages and oro 
pharyngeal region is necessary to evaluate the 
status of intra nasal structures, jaws, tongue size 
and soft palate.

It is possible to confirm OSAS by continuous 
monitoring of oxygen saturation levels of blood 
and heart rate during sleep. Sleep studies with 
Polysomnography involve measurement of

m ultip le  param eters which need highly 
sophisticated facilities.

In patients diagnosed with OSAS identification 
of the level of obstruction is a deciding factor for 
the selection of treatment method. Commonly 
performed special investigations to identify the 
level of obstruction include Cephalometry, Video 
fluoroscopy7 and Video naso-endoscopy.8 There 
are other more expensive investigations such as 
CT and MRI which may not be readily available.

Lateral cephalometry
Cephalometry in the upright position produces 
standardized lateral radiographs of the head and 
neck examining bony and soft tissue structures. 
Because subjects with sleep related disorders 
may have skeletal as well as pharyngeal 
abnormalities, Cephalometry may help to identify 
those structural anomalies that can contribute to 
airway obstruction.

The key findings obtained  from  lateral 
cephalogram are: skeletal relationship of maxilla 
and mandible (SNA-SNB) and measurement of 
post palatal (P-PPW1) and post lingual (L-PPW2) 
airway (Figure 1). Position of the hyoid bone is 
also important. For the prediction of the effect of 
mandibular advancement on tongue and pharynx 
two exposures are needed with the teeth in 
occlusion and mandible in protrusion.

Video fluoroscopy
Fluoroscopy enables evaluation of dynamic 
behavior of nasopharyngeal structures. In addition 
to the observation of the effect of mandibular 
protrusion it will also be possible to identify the 
level of nan owing of the pharynx when the patient 
performs M uller m aneuver (after a forced 
expiration, an attempt at inspiration is made with 
closed mouth and nose). Findings could be 
recorded on video and digitalized for future use.

Video naso-endoscopy
Fibreoptic naso-endoscopy is performed under 
topical anaesthesia to visualize the behavior of
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pharyngeal structures and the tongue. This is 
compared between normal occlusion, mandibular 
advancement and during Muller maneuver. 
Findings obtained at fluoroscopy could be further 
confirmed by this method. Findings could be 
recorded on video and digitalized for future use.

Treatment options
In the management of OSAS apart from general 
measures such as advice on weight reduction in 
obese patients, nasal continuous positive airway 
pressure (CPAP) has become the widely 
accepted treatment of choice.9 Some patients due 
to its cumbersome equipment setup poorly 
tolerate this latter method. Depending on the level 
of obstruction, orthodontic appliances and surgical 
treatment methods have been attempted with 
much success. Mandible Advancement Splint 
(MAS) is an appliance made with soft acrylic 
material that covers both dental arches in 
protrusion.10 When worn at night this appliance 
is supposed to relieve the obstructions that occur 
at post lingual level. Several surgical procedures 
have also been described that will result in tongue 
advancement, namely bimaxillary osteotomy," 
genioplasty and genial tubercle advancement.12 
The first two methods carry the disadvantage of 
radical surgery and resulting cosmetic problems. 
The latter method is described in this article. 
Finally, many other procedures such as Uvulo- 
palato-pharyngo-plasty (UPPP operation), 
Tongue bulk reductions and hyoid lifting 
procedures have been described.

Case report
A 49 yrs male farmer presented with a history of 
choking episodes during sleep for the past several 
months. He has been diagnosed with OSAS by 
an ENT surgeon. His sleepiness has been found 
to be moderate during daytime activities with 
Epworth Score of 14/24. Extra-oral examination 
did not reveal any significant abnormalities. 
Intraoral examination revealed a bulky tongue and 
a normal soft palate. There was evidence of 
severe attrition of teeth indicating bruxism.

Lateral Cephalometry was performed with 
mandible in occlusion and protrusion. There was 
evidence of widening of the postlingual space 
during protrusion. This finding was confirmed by 
video fluoroscopy examination. As the patient did 
not wish to use an appliance it was decided to 
perform genioglossal tubercle advancement 
surgical procedure.

Under general anaesthesia using a mandibular 
labial sulcular incision a subperiosteal flap was 
reflected to expose the anterior mandible and 
mental foram ina.The genial tubercle and 
genioglossus muscle were identified by finger 
palpation in the floor of the mouth and with the 
aid of the lateral cephalometric radiograph. A 
rectangular bicortical bone block was 
osteotomized involving the genial tubercles. The 
superior horizontal bone cut was made about 5 
mm below the root apices of lower anterior teeth. 
The inferior bone cut was made about 10 mm 
above the inferior border of the mandible. The 
lateral and vertical bone cuts were completed 
without extending beyond the canine teeth. After 
the osteotomy was completed the bone block was 
manipulated and advanced with the genial 
tubercles and attached muscles. The bone block 
was rotated 90 degrees to prevent retraction back 
into the floor of the mouth. The outer cortex and 
maiTow were removed to reduce the thickness 
and the inner cortex was rigidly fixed to the bony 
window (Figure 2). Patient had an uneventful 
recovery. Postoperative radiographs were taken 
to confirm the bone block fixation. Patient was 
reviewed with ENT colleagues upto three years 
and he was found to be completely free of OSAS 
symptoms.

Discussion
Patients with obstructive sleep apnoea syndrome 
(OSAS) need to be evaluated by a 
multidisciplinary team of members namely: 
neurologists, oto-rhino-laryngologists, oral and 
m axillofacial surgeons, orthodontists, 
prosthodontists, speech therapists, dental and 
medical practitioners. In patients with OSAS
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Figure 1. Lateral Cephalometry. Skeletal relationship of maxilla and mandible (SNA-SNB); P, point 
on the posterior aspect of the soft palate where the post-palatal airway is at its narrowest; 
PPW1. point on the posterior pharyngeal wall where the post-palatal airway is at its narrowest; 
L. point on the posterior aspect of the tongue where the post-lingual airway is at its nairowest; 
PPW2. point on the posterior pharyngeal wall where the post-lingual airway is at its nairowest.

Figure 2. Genial Tubercle Advancement Surgical procedure. B. Bone block of the inner cortex with 
genial tubercles and attached muscles; gg. genio-glossus; gh. geniohyoid; h. hyoid

primary diagnosis, is made by ENT surgeons. 
However, it is important to identify the level of 
obstruction for the management. The method 
indicated to relieve the obstruction in each case

is determined by the investigations which are 
familiar to the dental professionals namely; lateral 
cephalometry, fluoroscopy and endoscopy. In the 
case presented  the favo rab le  effects of
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mandibular advancement was predicted by the 
first two methods mentioned above. Mandibular 
advancement splint and several surgical 
procedures also were requested tobe performed 
by dental professionals. In the case presented, 
genial tubercle advancement surgery has been 
performed successfully. This procedure aims to 
advance the anterior attachment of genio-glossus 
and genio-hyoid muscles along the thickness of 
the mandible. E ffects of this will be the 
advancement of the posterior border of the tongue, 
elevation of the hyoid and also secondary effect 
of the palato-glossal advancement which may 
advance the soft palate. Therefore most of the 
effects expected by m axillo-m andibular 
advancement surgery procedure could be 
achieved by genial tubercle advancement without 
radically altering the facial skeleton.

In conclusion the dental professionals become 
familiar with the diagnosis and treatment options 
of the Obstructive Sleep Apnea Syndrome so that 
they can be a part of the multidisciplinary 
management team.
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Epidermal Growth Factor Receptor family (EGFR) and 

their implications in tumourigenesis with reference to 
oral squamous cell carcinoma (OSCC) (Review)

Dr. Upul B. Dissanayake

Abstract
Recent advances in cancer biology authenticate 
that the activation and/or over expression of 
receptors in the EGFR family, namely EGFR, c- 
erbB-2 (HER 2), c-erbB-3 (HER 3), and c-erbB- 
4 (HER 4) play a signisicant role in the 
development of certain types of malignancies 
including oral squamous cell carcinomas. Further, 
the member receptors of the EGFR family have 
been considered a prom ising target for 
monoclonal antibody therapy (immuno therapy). 
Consistency in expression and/or the involvement 
of individual receptor abnormalities will have to 
be assessed in selecting patients for treatment 
with newly developed signal transduction 
inhibitors. As such, substantial amount of 
knowledge on different aspects of receptors in 
the EGFR family would be valuable for the 
specialists who are treating these patients with 
on coming novel treatment modalities. The 
present paper review s the structural and 
functional details of the member receptors of the 
Epidermal Growth Factor Receptor family 
(EGFR) and their implications in tumourigenesis 
with reference to oral squamous cell carcinoma 
(OSCC).

Key Words: Growth factor receptors, EGFR, 
Surface Receptors

Introduction
Deregulation of growth control mechanisms, as 
a result of activation of proto-oncogenes and/or 
inactivation of anti-oncogenes or both may lead 
to developm ent and progression of 
malignancies.1-2 It becomes increasingly evident 
that the alterations in the level of expression of 
growth factors (GF) and their receptors may play 
an important role in the pathogenesis of human 
malignancies including oral squamous cell 
carcinomas (OSCCs).3-4-5 Cell proliferation, 
differentiation, maturation and cell survival are 
the predominant cellular functions of these 
molecules.6 EGFR family is only one group of 
receptor tyrosine kinases that have been isolated 
so far. There are four members in the family: 
namely EGFR (epidermal growth factor receptor 
or c-erbB-1), c-erbB-2/c-neu (HER 2), c-erbB- 
3 (HER 3), and c-erbB-4 (HER 4). The receptors 
in the family possess a high degree of sequence 
homology (40%-90%) with an identical basic 
structure consisting of an extra cellular ligand 
binding domain, transmembrane domain and a 
protein tyrosine kinase domain.7

How do they operate?
Growth factors exert the biological effect on 
target cells following interaction with GFRs either 
via autocrine, paracrine or juxtacrine mechanisms.
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and transmit the signals from the external binding 
site across the trans membrane receptor to the 
cytoplasmic domain.8 Ligand/receptor interaction 
induces a conformational change in the extra 
cellular domains and that eventually stimulates 
the tyrosine kinase activity of the internal domain 
by autophosphorylation. Further ligand-receptor 
binding, also induces heterodimerization and cross 
prosphorylation of the member receptors of the 
family and stimulate the tyrosine phosphorylation.9

Activated tyrosine kinases initiate a cascade of 
intracellular reactions including number of 
enzymatic and biological activities (signal 
transduction), such as autophosphorelation of 
tyrosine residues, a rise in cytosolic calcium ions 
and pH and increased transcription of responsive 
genes such as c-fos, c-myc and c-ras leading to 
pleotrophic effects on neclus including stimulation 
of mitogenesis. These alterations in turn lead to 
intracellular changes preparing the cells for DNA 
synthesis and cell division.

Under normal physiological conditions secretion 
of ligands and activation of respective GFRs and 
transmission of the signals by autophosphorylation 
and dimerization of them will take place at a basic 
rate.10 One or more than one member of the 
family generally co-express in various 
combinations at basic physiological levels to 
maintain the regular cellular functions. As such 
expression of them in normal epithelial, 
mesenchymal and neuronal tissues has become 
a common motif. Physiological expression can 
be detected immunohistochemically but with a 
low grade of intensity. When over-expression 
occurs, the intensity of the immunohistochemical 
reaction goes up as a result of the over production 
of the receptor proteins.

What happens in tumourigenesis?
The level of expression of EGF receptors has 
been found to be higher in malignancies compared 
to normal tissue counterparts of them.1011 In brief

the increased level of expression of EGF receptors 
and the consequent elevation of tyrosine kinase 
activity may lead to constitutive activation of 
signal transduction pathways. The chronically 
stimulated signal conducting system continuously 
transmits heavily amplified signals, which are 
portent and distinct from the signals generated 
under physio logical conditions. These 
con tinuously  transm itting  am plified  and 
uncontrolled signals will lead to unregulated 
proliferation and deviated differentiation of cells 
or in other words malignant transformation.9 In 
case of over expression there may be a high 
frequency of inter-receptor collisions leading to 
greater basal receptor autophosphorylation and 
heterodimerization as well. Heterodimerization 
does increase in graded fashion compared to 
norm al counterparts, as the receptor 
concentration increases. This will also make the 
signals more potent heavier and uncontrolled. 
Gene amplification or altered receptors due to 
mutations in the gene has been identified as 
molecular level genetic defects in the majority of 
tumours. However, over-expression without gene 
am plification has also been reported. The 
transcriptional activation has been suggested as 
the mechanism of over-expression in the absence 
of gene amplification. It has been suggested that 
tumour cells over-expressing the EGF receptors 
may become hypersensitive to low concentration 
of ligands so that the amount of ligands produced 
by these tumours may be sufficient to stimulate 
their proliferation and differentiation in an 
uncontrolled fashion. Abnormal expression of 
growth factors may also be involved in cellular 
transform ation and in the m aintenance of 
transformed phenotype.12 Over-expression of one 
member receptor or more than one may occur in 
various combinations in malignancies. This implies 
more than one receptor may involve in the process 
of tumorigenesis. However, in some tumours 
totally different set of genes may be involved in 
the process of transformation other than EGFR 
family.

71



Epidermal Growth Factor Receptor family (EGFR) and their implications in tumourigenesis with reference to
oral squamous cell carcinoma (OSCC) (Review)

Pattern of expression
The EGFR family proteins are expected to be 
localized predominantly on the cell membrane. 
However, cytoplasmic expression with or without 
membrane expression has been observed specially 
with c-erbB-2, c-erbB-3 and c-erbB-4. De Potter 
et al, (1989) suggested the membrane staining 
as specific for c-erbB-2 whereas cytoplasmic 
expression is a result of cross-reactivity of the 
antibody with a yet unknown protein located on 
the mitochondrial cristae of normal and malignant 
cells.13 However, demonstrating the specificity 
of the cytoplasmic expression of c-erbB-2, 
detected a single band at 185 kilodaltons with 
immunoprecipitation and western blotting of cell 
lysates using single c-erbB-2 specific antibody.14 
Further, separate analysis of cytosol and 
membrane preparations with same c-erbB-2 
antibody showed only one specific band of same 
size in both fractions. The cytoplasm ic 
presentation has further been explained using the 
process of translocation of the protein. c-erbB-2 
protein may be translocated to the nucleus on 
stimulation where it exerts the transactivation 
function.15 In another study, it has been proposed 
that the cytoplasmic staining may reflect a rapid 
turnover of c-erbB-2 receptors following 
activation and thus leading to its internalisation 
and degradation of the protein.16 Both processes 
of internalisation and the translocation for 
transactivation of the protein have been given as 
explanations of the cytoplasmic expression for 
c-erbB-3 and c-erbB-4 as well.

EGFR and its role in oral and head and neck 
carcinomas
The isolation of EGFR in humans was first 
reported in vulval epidermoid carcinoma cell lines 
A-431.17l8The molecule is a glycoprotein consists 
of 1186 amino acids with a molecular weight of 
170 kDa. The gene is located on the short arm of 
human chromosome 7pl2-14.19Expression of 
EGFR is a common phenomenon in most of the 
cell types but most abundantly in epithelial cells.20 
However, different cell types express different

number of copies of cell surface EGFRs from 
none on lymphoid cells to 250, 000 per cell on 
keratinocytes.21-22 Various studies have shown 
that an increase in the level of expression of 
EGFR and subsequent elevation of tyrosine kinase 
activity may contribute to the development of 
human m alignancies.23-24 However, 
overexpression of EGFR protein in epithelial 
malignancies came into much consideration after 
Merlino’s study, in which expression of EGFR 
was shown to be 10 to 50 times more in A431 
cells established from squamous cell carcinomas 
than the other tumour cell lines.25 Experimental 
inhibition of ligand binding to the EGFR by EGFR 
specific monoclonal antibodies seems to block the 
growth of SCC cell lines in tissue culture and 
xenografts highlighted the role of the EGFR in 
the development of SCC.26 Lack of maturation 
and differentiation of epithelial cells has been 
experimentally shown in mice, whose EGF 
receptor activity was genetically knocked off.27 
The propagation of cells in the cycle has also been 
stopped and reversed back to G0 phase (growth 
arrest) when the receptors were blocked by anti 
EGFR antibodies.28 These experimental findings 
substantiate the role of EGFR both in normal cell 
regulation as well as tumourigenesis. The 
overexpression of EGFR and its prognostic 
relevance in epithelial tumours has been studied 
for oesophageal cancers, breast, colonic gastric 
cancers and oral squamous cell 
carcinomas.29-30-31-32 In general the receptors 
seem to be expressed at a higher frequency in 
OSCCs compared with other tumours with a 
reported 50% to 100% of SCCs showing 
reactivity.3-33 In a hamster model of oral 
carcinogenesis the development of tumours is 
associated with increased EGFR expression.34 
Patients with overexpression of EGFR in oral 
carcinomas have shown a relatively poor 
prognosis and short survival.35-36 Grandis and 
Tweardy (1993) found that EGFR expression 
increased an average 29-fold in most normal
appearing mucosae of head and neck cancer 
patients, and average 69-fold in most tumour 
specimens.37 While suggesting the role of
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truncated EGFRs (tEGFR) in oral carcinogenesis 
Kiyota et al, (2000) highlighted the prognostic 
significance of the ratio of tEGFR to EGFR in 
oral squamous cell carcinomas.38 In contrast to 
this Maiorano etal, (1988) showed an association 
between down regulated expression of 
membranous EGFR and early recurrence and 
short survival.39 Most of the studies mentioned 
above demonstrated the implication of EGFR in 
the process of development and progression of 
oral SCCs. However, quite a few of other studies 
have shown the lack of reliability of EGFR as a 
tumour marker. As such, the value of it as a 
tumour marker is still under scrutiny. Extensive 
explorative research studies are needed to solve 
the ambiguity of the present findings.

c-erbB-2 and its role in oral and head and 
neck carcinomas
The c-erbB2 (HER-2/c-neu) proto-oncogene is 
the second member of Type 1 GFR family, c- 
erbB-2 has a 90% sequence identity to EGFR.40 
The gene was originally identified in 
neuroblastomas which developed in the offsprings 
of ethyl nitrosurea injected pregnant rats.41 The 
gene locates on chromosome 17q21.42 The c- 
erbB-2 gene product is a 1225 amino acid 
molecule with a molecular weight of 185 kDa. 
This proto-oncogene is frequently expressed at 
low levels in a variety of human adult normal 
epithelial tissues. Experimental evidence shows 
that the amplification of c-erbB-2 gene and the 
over-expression of the protein may play a vital 
role in the pathogenesis of some human 
malignacies.43 It is shown that the simultaneous 
overexpression of EGFR and c-erbB-2 in mouse 
fibroblasts induce cellular transformation where 
neither receptor alone would have done so.44 
Finding of heterodimers of EGFR and c-erbB-2 
are characterised by an increased affinity to EGF 
(ligands) and the discharge of high tyrosine kinase 
activity, both of which give further supportive 
evidence for the suggested mechanism of 
transformation. No ligand can directly bind to c- 
erbB-2 receptors, though heregulin or human 
homology of neu differentiation factor (NDF) was

thought to function as a ligand. However, it was 
shown that the antibodies against c-erbB-2 could 
not competitively inhibit the binding of NDF/ 
heregulin. Therefore there is yet no precisely 
identified ligand available for c-erbB-2 receptor.45 
These observations together with the occurrence 
of heterodimeric complexes brought forward the 
possibility of activation of the c-erbB-2 receptors 
via the formation of heterodimers of it with the 
other member receptors of the same family. 
Although the overexpression of c-erbB-2 has 
been detected in head and neck tumours, the 
reported studies on oral squamous cell carcinomas 
are rather limited. Xie et al, (1997) showed that 
the overexpression of c-erbB -2 is a rather 
frequent event in oral SCCs and is correlated with 
poor survival.46They proposed the possibility of 
using it as a prognostic indicator. In a study of 
immunohistochemical assessment of c-erbB-2, c- 
erbB-3 and c-erbB-4 proteins, an association has 
been highlighted between the expression of c- 
erbB-2 and an increase of the tumour stage in 
oral SCCs.47 Guerry et al, (1998) showed that 
the risk of distant metastasis is inversely associated 
with the expression of the c-erbB-2 in SCCs of 
oro-pharyngeal origin.48 W erkmeister et al, 
(2000) also showed the prognostic significance 
of overexpression of c-erbB-2 in oral squamous 
cell carcinom as.49 H ow ever, some studies 
revealed that there was no correlation between 
c-erbB-2 expression and clinico-pathological 
parameters. These authors concluded that c- 
erbB-2 expression is not a prognostic indicator in 
oral, head and neck SCCs.50-51 As these findings 
are controversial further studies are needed to 
establish the real importance of this tumour 
marker in the development and progression of 
oral, head and neck squamous cell carcinomas.

c-erbB-3 and its role in oral and head and 
neck carcinom as
c-erbB-3 (HER3) is the third member of the GFR 
family. It was initially cloned and sequenced in 
1989 and the gene was mapped to 12ql3.52 c- 
erbB-3 receptor bears structural homology with 
other members of the family. The c-erbB-3
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molecule is a 1342 amino acid protein with a 
predicted molecular mass of 180 kDs after post- 
translational m odification.53 The c-erbB-3 
autophosphorylates and signals very effectively, 
by forming heterodimers with the EGFR, c-erbB-
2 and probably with c-erbB-4.54 However, 
experimental evidence shows that signalling could 
occur, independent of other receptors as well, 
even though the strength of the resultant signals 
are weak.53-55 The c-erbB-3 expression has been 
found in many normal tissues including the 
epithelial cells.56Using chimeric EGFR/c-erbB-3 
it was demonstrated that c-erbB-3 is capable of 
transducing mitogenic signals in NIH3T3 cell 
line.55 However, the mechanism/s responsible for 
c-erbB-3 induced mitogenesis has not been 
identified. c-erbB-3 has no ability to act on its 
own as an oncogene but in combination with the 
expression of other receptors.57 Nue 
differentiation factor acts as a ligand for c-erbB-
3 and c-erbB-4.58-59 Shintani et al, (1995) 
demonstrated that oral SCCs with high c-erbB-3 
expression showed a poor prognosis compared 
to intermediate and low expressing groups.60 They 
also highlighted that the incidence of c-erbB-3 
was significantly higher in tumours with lymph 
node metastasis compared with those without 
lymph node involvement. Furthermore the 
association between the histological mode of 
invasion and the strong c-erbB-3 expression was 
also established. However, updated studies on c- 
erb-B-3 are very limited in relation to oral and/or 
head and neck carcinomas.

c-erbB-4 and its role in oral and head and 
neck carcinomas
c-erbB-4 is the fourth and most recently described 
member of the type 1 GFR family and was cloned 
in 1993.61 The gene of the protein locates on 
chromosome 2q33.3-34.62 Molecular weight of 
the post-translationally glycosylated protein is 180 
kD.61 It has been experimentally shown that upon 
binding to the ligand (heregulin/NDF) c-erbB-4 
heterodimerized with c-erbB-2 and stimulates the 
tyrosine phosphorylation of both receptors.63 c- 
erbB-4 functions as a high affinity receptor

molecule for all NDF isoforms while c-erbB-3 
serves as a low affinity receptor molecule.64 Only 
few reports are available on expression of this 
protein in normal tissues as well as in tumour 
tissues. It has been isolated in neuromuscular 
synapses, normal thyroid tissues and the 
neoplasias arising from them, in the normal 
prostate as well as neoplastic prostate tissues. 
Overexpression has also been reported in 
m edulloblastom as. The expression is 
predominantly cytoplasmic with c-erbB-4. 
However, occasional nuclear staining has been 
also reported as a result of transcription of the 
gene by which the internalised receptors are 
transported in to the nucleus.65 The role played 
by this tumour marker, in the development and 
progression of oral malignancies is still not certain 
due to absence of research data. However, 
Ibrahimi et al, (1997) showed the co-expression 
of c-erbB-2, c-erbB-3 and c-erbB-4 correlates 
with survival times of patients with oral cancer.47

Conclusion
The present review reveals that the over 
expression of the of the proteins in the type one 
growth factor receptor family is a common motif 
for most of the malignancies including oral 
squamous cell carcinomas. However, value of 
significance of expression of these proteins vary 
from highly significant to none. As such, deep 
consideration is needed in selecting patients for 
treatment with the recently developed signal 
transduction inhibitors.
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The antifungal effect of lysozyme 
on Candida Parapsilosis and Candida Albicans

G. J. Panagoda and L.P. Samaranayake

Abstract
Objective: The main aim of the study was to 
evaluate the anti-candidal activity of egghen 
lysozyme on Candida albicans and Candida 
parapsilosis

Material and m ethods: Twenty four C. 
parapsilosis and five C. albicans isolates were 
used for the study. Egghen lysozyme (LZ) was 
used as the main anti-candidal agent in the study. 
A dose response study was carried out to 
investigate the effect of lysozyme on the viability 
of Candida species by using the method of 
Iacono et al, (1980). The fungicidal activity of 
LZ was computed using the following formula: 

(cfu/ml control suspension-cfu/ml of the test 
suspension)/(cfu/ml of control suspension).

Results:
Initial investigation demonstrated that 4 |ig/ml of 
lysozyme was a suitable concentration for the 
fungicidal assay. There was a significant intra
species variation in susceptibility to 4 |ag/ml of 
lysozyme amongst the C. parapsilosis isolates 
(p=0.03). However, no significant intra-species 
variation in susceptibility to lysozyme was 
observed for C. albicans (p=0.67). The mean 

value (0.41) of the systemic isolates was

almost identical to that of the superficial isolates 
(p=0.45).

Conclusion:
The study showed that C. parapsilosis and C. 
albicans are susceptible for egghen lysozyme

Key words: Candida albicans, Candida 
parapsilosis, lysozyme

Introduction
Lysozyme, together with lactoferrin, has been 
recognized as an important member of the host’s 
innate defence mechanism and is also a 
constituent of many body secretions of man 
including saliva.‘•23-4 5 6 7 It has a basic protein 
structure with a molecular weight of 15,000 and 
constitutes about 1.5 to 57 |ig per milliliter of the 
salivary secretions.8 91011 Antimicrobial activity of 
lysozyme has been reported by many research 
workers. Flemming (1922) was the first to identify 
the potency of lysozyme against bacteria.5 
Thompson (1940) found that the bacteria most 
vulnerable to lysis by lysozym e were 
Micrococcus, Sarcina, Staphylococcus and 
Bacillus. Anticandidal activity of lysozyme has 
been reported by a number of 
researchers.3’412 l314 l5t16 However, there are only
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a few investigations on the anti-candidal activity 
of lysozyme against emerging Candida  
species.31416 Kamaya (1970) investigated the 
effect of lysozyme on five Candida species.9 He 
demonstrated that C. albicans was highly 
susceptible while C. krusei was the least 
susceptible to lysozyme. A contradictory finding 
was reported by Tobgi et al, (1988) who 
demonstrated the opposite.16 Interestingly, 
Samaranayake et al, (1997) demonstrated no 
significant difference in susceptibility of 20 C. 
krusei and five C. albicans isolates to 
lysozyme.13 Further, there are only few studies 
on the anticandidal acitivity of lysozyme against 
C. parapsilosis, 3 1 4  Kamaya (1970) studied the 
effect of lysozyme against an isolate of C. 
parapsilosis and four other Candida species.9 
These findings demonstrated an intermediary 
susceptibility of C. parapsilosis to lysozyme 
compared with other Candida species. 
Interestingly, Tobgi et al, (1988) came to the 
same conclusion when C. parapsilosis was 
compared with six other Candida species.16 
Hence the aims of this investigation were first, to 
ascertain the anticandidal activity of lysozyme 
against 24 C. parapsilosis and five C. albicans 
isolates and second, to evaluate the sensitivity of 
C. parapsilosis isolates to lysozyme with respect 
to the origin of the isolate (i.e. superficial or 
systemic).

Material and methods 
Microorganisms
A total of 24 C. parapsilosis isolates and five 
C. albicans isolates were used in the study. Of 
these 13 were from superficial infections (e.g. 
oral, aural and skin infections) and 11 were 
systemic (septicaemic states). All the C. albicans 
isolates were from oral lesions of patients with 
denture stomatitis.

Preparation of the yeast inoculum for the 
lysozyme assay
Yeast cells were grown on Sabourauds’s dextrose 
agar (SDA; Oxoid) plates, incubated aerobically 
at 37 °C for 24 h. A loopful of the confluent growth

was transferred to 10 ml of BHI and incubated 
at 37 °C on an orbital incubator at 100 rpm for 18 
hrs. The growth was harvested by centrifuging 
the culture at 3500g for 5 min. The cells were 
washed twice in 10 ml of sterile phosphate 
buffered saline (PBS; pH 7.2) adjusted in PBS 
to give a final suspension of lxlO 6 cells/ml by 
using haemocytometric quantification.

Lysozyme
Hen-egg-white lysozyme (Sigma Chemical Co.. 
Poole, UK) was used for all the experiments. A 
stock solution of lysozyme (15.6 pg/ml in sterile 
distilled water) was prepared and serial dilutions 
ranging from 15.6 to 3.9 g/ml were made with 
sterile distilled water for the assay.

Fungicidal assay
Fungicidal effect of 15.6, 7.8 and 3.9 pg/ml 
of lysozyme on a single isolate of C. albicans 
(A l)
A dose response study was carried out to 
investigate the effect of lysozyme on the viability 
of Candida species by using the method of 
Iacono et al (1980).8 To assess the relationship 
between the concentration of lysozyme and its 
fungicidal effect on Candida, an experiment was 
carried out with a single isolate of C. albicans 
(Al). Serial dilutions of the enzyme from 15.6 
pg/ml to 3.9 pg/ml were made in Bijou bottles 
containing 0.25 ml of sterile distilled water. To 
each bottle 0.25 ml of C. albicans Al (lxlO6 
cells/ml) was added to yield a total volume of 0.5 
ml. The bottles were incubated at 37 °C in an 
orbital shaker at 80 rpm for 5 h. These samples 
were then spiral p la ted  (S p iral Systems, 
Cincinnato, Ohio, USA) onto SDA, incubated at 
37 C for 48 hrs and the resultant cfu's were 
quantified.

Fungicidal effect of 4 ptg/ml of lysozyme on 
24 isolates of C. parapsilosis and five isolates 
of C. albicans
The experimental procedure for this test was 
similar to the assay protocol described for that of 
a single isolate of C. albicans. The only variation
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being the replacement of serial concentrations of 
lyzozyme by a standard concentration of 4 pg/ml 
of lysozyme. This experiment was repeated three 
times duplicate determinations on each occasion.

Computing the fungicidal activity of lysozyme

The fungicidal activity of LZ was computed using 
the following formula:
Flz= (cfu/ml control suspension - the test 
suspension) - (cfu/ml of control suspension) F 
indicates the fungicidal activity of lysozyme. Thus, 
the higher the Fu  value for C. parapsilosis or C. 
albicans, the higher the sensitivity of these 
species to lysozyme.

Statistical analysis
The data were first checked for normal 
distribution using the Statistical Package for 
Social Sciences (SPSS). Thereafter, the results 
were analyzed using non-parametric (Mann- 
Whitney U test), in particular (a) to determine 
inter-species variation in susceptibility to lysozyme 
and (b) to ascertain the differences in 
susceptibility to lysozyme of superficial and 
systemic C. parapsilosis isolates. Analysis of 
variance (ANOVA) was performed to determine 
the intra-species variation in susceptibility to 
lysozyme of C. parapsilosis.

Results
Fungicidal effect of 15.6, 7.8 and 3.9 pg/ml 
of lysozyme on a single isolate of C. albicans 
(Al)
The fungicidal effect of 3.9, 7.8 and 15.6 pg/ml 
of lysozyme was evaluated against a single isolate 
of C. albicans (Al). The results demonstrated 
0.72, 0.82 and 0.86 FLZ values for 3.9, 7.8 and 
15.6 pg/ml of lysozyme, respectively. Therefore, 
the susceptibility of C. parapsilosis and C. 
albicans isolates to lysozyme was determined 
using a concentration of 4 pg/ml lysozyme (Table 
1).

The fungicidal effect of 4 pg/ml of lysozyme 
on 24 C. parapsilosis isolates

The mean FLZ value of this species to lysozyme 
was 0.43 and demonstrated a range of 0.23 - 0.55. 
There was a significant intra-species variation in 
susceptibility to 4 pg/ml of lysozyme amongst the 
C. parapsilosis isolates (p = 0.03). The results 
of this experiment are given in Table 2.

The fungicidal effect of 4 pg/ml of lysozyme 
on 13 superficial and 11 systemic isolates of 
C. parapsilosis
The superficial and systemic isolates of C. 
parapsilosis comprised of 13 and 11 isolates, 
respectively. A mean value of 0.44, and a range
of 0.29 - 0.55 to 4 pg/ml of lysozyme was 
demonstrated by the superficial isolates (Table 
3). The mean FLZ value (0.41) of the systemic 
isolates was almost identical to that of the 
superficial isolates (p=0.45, Figure 1).

The fungicidal effect of 4 pg/ml of lysozyme 
on five C. albicans isolates
The susceptibility data of five C. albicans isolates 
to lysozyme are shown in Table 4. Evaluating the 
results, a mean FLZ value of 0.69 and a range of 
0.61-0.79 was demonstrated by this Candida 
species with no significant intra-species variation 
in susceptibility (p = 0.67).

The relative susceptibility of 24 C. 
parapsilosis and five C. albicans isolates to 
4 pg/ml of lysozyme
The lysozyme susceptibility data of 24 C. 
parapsilosis and five C. albicans isolates were 
compared. The C. albicans isolates 
demonstrated a significantly higher (134%) 
degree of susceptibility to 4 pg/ml of lysozyme 
(mean value of 0.69) than C. parapsilosis 
isolates (mean value of 0.43; p=0.004, Figure 2).

Discussion
There are a substantial number of reports on the 
anticandidal activity of lysozyme against Candida 
species.34141516 The results of the current 
investigation demonstrated that C. albicans was 
significantly more susceptible to 4 pg/ml of 
lysozyme than C. parapsilosis. Kamaya (1970)
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carried out an experiment on 25 strains of 
Candida, representing five species. These 
laboratory isolates were incubated with varying 
concentrations of lysozyme and the results 
showed varying degrees of susceptibility of the 
Candida species to lysozyme. They 
demonstrated that C. krusei, C. tropical is and 
C. albicans were resistant to 5 pg/ml of lysozyme 
when compared with C. p arapsilo sis , C. 
pseudotropicalis and C. guilliemiondii. In vitro 
susceptibility to lysozyme of sixty-eight isolates 
of Candida, representing six species was 
investigated by Tobgi et al. (1988) using the 
method of Iacono etal. (1980). The latter method 
was also used in the current study. These six 
species of Candida were susceptible to (2 fig/ 
ml) lysozyme in the following rank order. C. 
krusei being the most susceptible followed by C. 
parapsilosis, C. tropicalis, C. guilliermondii, 
C. albicans and C. glabrata. The results of these 
investigators contradict that of the current study 
where C. albicans was significantly more 
susceptible to lysozyme. An explanation for these 
differences could be the use of a large numbers 
of C. parapsilosis isolates in the current study 
with varying degree of lysozyme susceptibility. 
Therefore, the likelihood of finding more resistant 
isolates to lysozyme would have been greater than 
in the earlier investigations.

C. parapsilosis isolates also demonstrated a 
significant intra-species variation in susceptibility 
to the concentration of 4 pg/ml of lysozyme. The 
only comparable study available is that of 
Samaranayake et al. (1997) who investigated the

susceptibility of 20 isolates of C. krusei to the 
concentration of 30 fig/ml of lysozyme.13 Their 
results demonstrated a significant intra-species 
variation in susceptibility to lysozyme indicating 
that different degrees of susceptibility are 
common within a given species of Candida.

As opposed to C. parapsilosis a significant intra
species variation in susceptibility to lysozyme was 
not observed for C. albicans. Collins and 
Pappagianis (1971) studied, lysozyme enhanced 
k illing  o f three strains o f C. albicans by 
amphotericin B.4 These strains were maintained 
in glucose yeast extract agar (GYE) and were 
tested against varying concentrations of lysozyme 
(0-10 pg/ml) in the presence of amphotericin B. 
They demonstrated a high sensitivity of C. 
alb icans  to lysozym e in the presence of 
am photericin B. However, these cells were 
resistant to lysozyme (1000-200 pg/ml lysozyme) 
in the absence of amphotericin B indicating the 
high survival potential of C. albicans in the oral 
cavity. S ign ifican t co rre la tions were not 
demonstrated, when evaluating the F[ z values of 
24 C. parapsilosis and their pathogenic attributes 
(p>0.05).

To conclude, the current study, for the first time, 
highlights the susceptibility of a large number of 
C. p a ra p silo sis  iso la tes  to lysozyme. A 
significant inter-species variation in susceptibility 
to lysozyme (p=0.004). Finally, a significant intra
species variation in the susceptibility to lysozyme 
was demonstrated by C. parapsilosis isolates 
(0.03).
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Figure 1. The susceptibility of C. parapsilosis 
and C. albicans to 4 flg/ml of lysozyme 
(p=0.004).
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Figure 2. The susceptibility of 13 superficial 
and 11 system ic iso la tes  o f  C. 
p a r a p s i lo s is  to 4 p g /m l o f  
lysozyme(p=0.45)
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Table 1. The fungicidal effect of varying concentrations o f lysozym e on C. albicans CA1 
incubated in PBS 7.2 at 37 °C for 5 hours, expressed as FLZ value (C - control, T - 
test, cfu - colony forming units)

Candida  isolate Control

C. alb icans cfu x 105 
CA1 /ml

Test
Concentration of lysozyme

3.9 |ig/ml 7.8 (tg/ml 15.6 ng/ml

cfux
107ml

(Control- Mean cfu x 
Test)/ Flz 107ml 
Control

(Control- Mean 
Test)/ Flz 
Control

cfu x 
107ml

(Control- Mean 
Test)/ Flz 
Control

Experiment 1 1.80 0.45 0.29 0.25
1.50 0.55 0.23 0.21

Total 3.30 1.00 0.69 0.52 0.84 0.46 0.86

Experiment 2 1.25 0.33 0.18 0.20
1.32 0.31 0.72 0.18 0.85 0.82 0.16 0.86

Total 2.57 0.64 0.75 0.36 0.36 0.85

Experiment 3 1.40 0.38 0.24 0.20
1.29 0.35 0.33 0.14

Total 2.69 0.72 0.73 0.57 0.78 0.34 0.87
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Table 2. A summary table depicting the F[Z values of C. Parapsilosis isolates, exposed to 4 
pg/ml of lysozyme.

C. parapsilosis 
Isolate

Assay 1 Assay 2 Assay 3 Mean

N1 0.44 0.57 0.36 0.45
N2 0.34 0.17 0.37 0.29
N3 0.28 0.26 0.62 0.38
N4 0.32 0.42 0.48 0.40
N5 0.49 0.31 0.59 0.46
N6 0.50 0.52 0.47 0.49
N7 0.47 0.53 0.39 0.46
N8 0.34 0.56 0.47 0.45
N9 0.50 0.49 0.57 0.52
N10 0.42 0.37 0.46 0.41
Nil 0.26 0.11 0.32 0.23
N12 0.38 0.18 0.26 0.27
N13 0.21 0.38 0.52 0.37
N14 0.61 0.40 0.58 0.53
N15 0.58 0.38 0.50 0.48
01 0.32 0.46 0.64 0.47
02 0.57 0.21 0.23 0.33
03 0.53 0.65 0.47 0.55
Of 0.59 0.35 0.69 0.54
05 0.57 0.47 0.28 0.44
06 0.52 0.44 0.60 0.52
CI-1 0.44 0.58 0.40 0.47
CI-2 0.55 0.57 0.51 0.54
a-3 0.23 0.49 0.65 0.34

Overall 
Mean ± SEM

0.43 ±0.01
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Table 3. A summary table depicting the Ft z values o f superficial and system ic Isolates of C.
Parapsilosis, exposed to 4 mg/ml of lysozyme

C. parapsilo sis  
Isolate

Superficial Systemic

N1 0.45 _
N2 0.29 -
N3 - 0.38
N4 - 0.40
N5 0.46 -
N6 - 0.49
N7 - 0.46
N8 - 0.45
N9 - 0.52
N10 0.41 -

Nil - 0.23
N12 - 0.27
N13 - 0.37
N14 - 0.53
N15 - 0.48
01 0.47 -

02 0.33 -

03 0.55 -

CA 0.54 -

05 0.44 _

06 0.52 _

CI-1 0.47 _
Q-2 0.54 _
a-3 0.34 -

Overall
Mean ± SEM 0.44a ± 0.02 0.41a±0.02

P value: a vs b = 0.45

Table 4. A summary table depicting the FLZ values o f C. Albicans, isolates exposed to 4 pg/ 
ml of lysozyme

C. albicans 
Isolate

Assay 1 Assay 2 Assay 3 Mean

CA1 0.82 0.81 0.75 0.79
CA2 0.69 0.76 0.65 0.70
CA3 0.62 0.67 0.77 0.68
CA4 0.57 0.63 0.65 0.61
CA5 0.73 0.65 0.71 0.69

Overall
Mean ± SEM 0.69 ±0.02
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Management of oral mucoceles: a comparative study 
of surgical excision vs cryotherapy

C. J. Seneviratne, M. A. M. Sitheeque, A. Ariyawardana, N. Vithanaarachchi,
R. D. Jayasinghe

Abstract
Objective: The objective of this study was to 
asses and compares the effects of two different 
treatment modalities for the management of 
mucoceles: cryotherapy and surgical excision.

Material and methods: Sample consisted of 
thirty-seven patients with clinically diagnosed oral 
mucoceles from the Oral Medicine clinic, Faculty 
of Dental Sciences University of Peradeniya. 
Selected patients were randomly allocated for the 
two treatment modalities. Patients were reviewed 
weekly after the treatment until a satisfactory 
result was obtained.

Results: Twenty-one (56.8%) patients were 
treated using croytherapy (cryo-probe) and 16 
(43.2%) using surgical excision. After one week 
of the procedure 16 patients (76.2%) who were 
treated using cryotherapy and of 11 (68.8%) 
patients treated using surgery excision had no 
complications. This difference was not statistically 
significant (x 2=.255, df=l, p=0.614).

Conclusions: Present study reveled that 
cryotherapy is equally effective as surgical 
excision in the management of mucoceles. 
Introduction
Mucocele (muco meaning mucus and coele 
meaning cavity) is a common benign, mucus- 
containing cystic lesion of the minor salivary 
glands in the oral cavity. Two types of mucoceles 
can be identified based on the histological features 
of the cyst wall: a mucous extravasation cyst 
formed by mucus pools surrounded by granulation 
tissue and a mucous retention cyst with an 
epithelial lining.

The development of mucoceles depends on the 
disturbance to the flow of saliva from the secretary 
apparatus of the salivary glands. The lesions are 
most often associated with mucus extravasation 
into the adjacent soft tissues caused by a 
traumatic ductal insult.1 The rupture of acinar 
structure due to distension of the gland caused 
by ductal obstruction and accumulation of saliva
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is another possible mechanism for the 
development of such lesions. The mucus retention 
cyst develops due to ductal obstruction .2 
However, many of these lesions actually represent 
a distinct cystic entity of unknown cause. Most 
mucoceles occur in children, adolescents and 
young individuals, with 70% of individuals being 
younger than 20 years. The peak incidence was 
reported in persons aged 10-20 years.3 There is 
no, sex predilection and mucoceles occur most 
commonly in the lower labial mucosa.4

Three different treatment modalities are available 
in the management of mucoceles namely surgical 
excision, cryotherapy and laser excision. Micro
marsupialization in paediatric patients has also 
been used successfully.3

Surgery
There are three possible surgical approaches to 
the mucoceles. The small lesions can be 
completely excised, moderate size lesions can be 
enucleated but removal of involved minor salivary 
gland is important in both methods. Large lesions 
or lesions with thin wall can be treated with 
unroofing procedures.1

Cryosurgery
Cryosurgery is a therapeutic method. The 
mechanism behind the effect of cryotherapy is 
tissue necrosis, which results from repeated 
freezing and thawing of cells. The resulting tissue 
inflammation and/or destructive response will lead 
to the formation of an ulcer which re-epithelializes 
leading to disappearance of the lesion.

Various techniques are available and include 
direct contact, open atomization or spray, cone 
atomization and solid contact with probe. Liquid 
nitrogen is the material of choice because it is 
coldest and most versatile. The mechanism of 
action of cryosurgery on mucoceles can be 
described in 3 phases such as heat transfer, cell 
injury, and inflammation. The mechanism by 
which cryotherapy destroys the target cells is the 
quick transfer of heat from the skin or mucosa to

a heat sink. The rate of heat transfer is dependent 
on the temperature difference between the skin 
and the liquid used.5

When using the spray technique, the liquid 
nitrogen is applied directly on the skin or mucosa 
and evaporation (boiling heat transfer) occurs in 
which the heat in the skin is quickly transferred 
to the liquid nitrogen. This process results in the 
liquid nitrogen evaporating (boiling) almost 
immediately. When using a cryoprobe, conduction 
heat transfer occurs where the heat is transferred 
via the copper-metal probe.

Cell injury occurs after the cell is frozen during 
the thaw. B ecause o f the hyper-osmotic 
intracellular conditions, ice crystals do not form 
until -5°C to -10°C. The transformation of water 
to ice concentrates the extracellular solutes and 
results in an osmotic gradient across the cell 
membrane, causing further damage. The faster 
the freeze cycle, the more damage incurred.

Freeze damage can be seen when a steak is 
defrosted from the freezer. The steak juices that 
are seen when fully thaw ed represent the 
intracellular liquid that has escaped because of 
the damage to the cell wall. Low temperature 
also ensures maximum dam age by further 
concentrating electrolytes intracellularly. 
Keratinocytes need to be frozen to -50°C for 
optimum destruction. Melanocytes are more 
delicate and only require a temperature of -5°C 
for destruction. This fact is the reason for the 
resulting hypopigmentation following cryotherapy 
on darker-skinned individuals. Malignant skin 
cancers usually need a temperature of -50°C, 
while benign lesions only require a temperature 
of -20°C to -25°C. The second or vascular 
response to cryotherapy is inflammation, which 
is usually observed as erythema and edema. 
Increased vascular permeability and capillary 
extravasation will result in capillary haemo 
concentration and microcirculation thrombosis 
leading to ischemia, necrosis and cell death.
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Although cryotherapy is considered, a relatively 
simple procedure, several complications can 
occur. Immediate complications include pain, 
edema and exudation, bulla formation and 
headache. A thorough cryotherapy treatment 
causes basement membrane separation, which 
may result in blister formation.

Later complications include post-surgical 
infections, fever and traum atic neurom a.6 
Prolonged and permanent complications are very 
rare but include hypo-pigmentation, atrophy and 
neuropathy.7

Laser excision
The number of lesions managed by laser by the 
present study group is very small and hence not 
included in this study.

The aim of this study was to assess and compare 
the effects of two different treatment modalities 
for oral mucoceles: cryotherapy and surgical 
excision.

Material and methods
Thirty seven patients who attended the Oral 
Medicine clinic, University Dental Hospital with 
oral mucoceles were included in this study. The 
diagnosis was arrived on the clinical picture of 
discrete, more or less soft, non-painful swelling 
of oral mucosa.

Data pertaining to age, gender, size of the lesion, 
site of affliction and duration, presence of 
previous history of the same complaint and 
associated symptoms such as pain were recorded 
from each patient. Patients were allocated 
randomly for the two treatment modalities. 
Patients were reviewed w eekly after the 
treatment until a satisfactory result was obtained. 
Results were considered into two categories such 
as lesions that completely healed with no 
complications and lesions that were associated 
\vith complications such as ulceration, lip swelling 
and pain.

Results
The sample consisted of 20 males (54.1%) and 
17 females (45.9 %). The mean age of the sample 
was 17 years with a range of 6 to 32 years. 
Mucoceles were common in the age group below 
20 years (62.2%). However, 32.4% and 35.1% 
patients were in the age groups of 11-20 and 21- 
30 years respectively.

The commonest site of affliction was the lower 
lip (81.1%) whereas few lesions were found on 
the sites of buccal mucosae and floor of the 
mouth. Eighty one percent of the lesions were 
less than 1 x 1 cm in size and 62% of the patients 
did not have previous history of such lesions. 
Eighty one percent of the patients were 
asymptomatic.

Twentyone (56.8%) patients (38.1% males, 
61.9% females) were treated using croytherapy 
(cryo-probe) and 16 (43.2%) using surgical 
excision (75% males, 25% females).

After one week of the procedure 16 patients 
(76.2%) who were treated using cryotherapy and 
11 (68.8%) patients treated using surgical excision 
had no complications. This difference was not 
statistically significant (x 2=.255, df=l, p=0.614).

Of the 5 patients who had complications from 
cryotherapy one patient had a non-infected ulcer 
for few weeks and 4 patients encountered lip 
swelling. Of the 5 patients who had complications 
after surgical excision 2 patients had infected 
ulcers and three patients had pain in the surgical 
site. Four patients (25%) who underwent surgery 
and one patient (5%) subjected to cryotherapy 
had experienced recurrence during the follow up 
period. However, there was no statistically 
significant difference in terms of recurrence 
between the modalities (x 2=3.18, df=l, P=0.07).

Discussion
M ucoceles are commonly seen in young 
individuals and our results are in par with the other 
reported studies. Generally, mucoceles are treated
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under local anesthesia as out patients and the 
present study compared treatment outcome of 
cryotherapy and surgical excision. The outcome 
of the two modalities had not shown any 
significant difference. However, no literature is 
available to compare our results with other 
studies. In conclusion the present study revealed 
that cryotherapy is equally effective as surgical 
excision in the management of oral mucocele. 
However, because of the non-invasive nature and 
less cumbersome technique, cryotherapy may be 
considered as a modality of preference especially 
in young children.
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Early detection of oral cancer in estate sector and sub urban 
area: A comparision of utilization of health staff and health volunteers

Hemantha Amarasinghe

Abstracts
Objective: The objectives of the present 
preliminary program were to study the feasibility 
of utilization of health care workers and health 
volunteers in oral cancer and precancer screening 
in a sub urban area and estates in Kalutara district 
and compare it with that of Kadugannawa study 
the only similar study reported in Sri Lanka.

Material and methods: The study was carried 
out in two socio economically different health 
areas in Kalutara district of Sri Lanka. Three 
MOH areas were randomly selected out of 8 
MOH divisions in Kalutara district for one group. 
The other group comprised of all estates in 
Kalutara district. Total of 100 health care workers 
were utilized for three MOH divisions. Number 
of health care workers used for estate sector was 
76. They were systematically trained for detection 
of cancer and precancer using standard methods. 
The screening programme was carried out over 
a period of 12 months. Population coverage and 
positive predictive value of oral mucosal screening 
were compared between two selected groups 
under study and wamakulasuriya study (similar 
study reported in Sri Lanka).

Results.
In three MOH areas 60% of the population (over 
30 years), was screened by health care workers. 
Only 29% of the detected cases attended the

hospital dental clinics for secondary screening. 
In the estate sector, 67.5% of the population was 
screened by estate health staff and 69% of the 
positive patients attended for secondary 
screening. Positive predictive value of the 
screening was 34 % and 27% in MOH areas 
and estate sector respectively. Attendance for the 
review clinics and administrative support was 
remarkably high in estate sector compared to 
MOH areas.

Conclusion: The present study shows that the 
implementation of a sustainable screening 
programme through existing health staff is a 
feasible strategy for early detection of oral cancer 
in estate sector. It also shows that the 
Administration and supervision needs to be 
strengthened in implementing such a programme 
through exsisting health staff in MOH areas.

Introduction
Oral cancer is the commonest cancer in Sri Lanka. 
Available data shows that it accounts for one fifth 
of the total reported cancers.1 It is more common 
in males with male to female ratio of 2:1. The 
disease is widespread in population groups with 
lower socio-economic standards especially those 
who are over the age of 30 years. Geographical 
distribution of the oral cancer is not specific, but 
there is a greater incidence in the estate sector 
especially among labourers of plantation sector.2

Dr. HemanathaAmarasinghe BDS(SL), MSc (SL), Senior Registrar / Community Dental Unit, Dental Institute,
Ward Place, Colombo 7.
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Use of tobacco in the form of betel chewing plays 
a major role in causing of oral cancer. Betel 
chewing is a common habit among villagers and 
is linked with the working environment. Smoking, 
excessive consumption of alcohol, poor oral 
hygiene and viral infections are also considered 
to be important contributory risk factors.

The majority of affected individuals seek 
treatments only at the advanced stage of the 
disease. The main reason behind late presentation 
for treatment could be lack of awareness and/or 
absence of symptoms in the early stage of the 
disease. Oral cancer is largely a preventable 
disease. Majority of oral cancers specially in the 
South East Asia commonly preceded by a long 
lasting potentially malignant lesions such as 
leukoplakia, erythroplakia or submucous fibrosis.3 
As such knowledge and awareness among both 
general public and health care workers are 
essential in early detection and prevention. Early 
detection and appropriate management of 
potentially malignant diseases (PMDs) would be 
a useful strategy in preventing the occurrence of 
oral cancer.4 Warnakulasuriya et al (1984) 
studied the feasibility of using primary health care 
workers (PHCW) in the detection of PMDs and 
oral cancer. They reported that the performance 
of PHCW was satisfactory in terms of case 
detection and accuracy of diagnosis.5 Study done 
in Kerala India, showed that the visual screening 
and early treatment reduces the mortality in high 
risk individuals.6 Primary health care workers and 
health volunteers were utilized for screening in 
this project.The objectives of the present 
preliminary program were to study the feasibility 
of utilization of health care workers and health 
volunteers in the exsisting system in oral cancer 
and precancer screening in a sub urban area and 
estates in Kalutara district and compare it with 
that of Kadugannawa study the only similar study 
reported in Sri Lanka.

Material and methods
The study was carried out in two health areas in 
Kalutara district of Sri Lanka, namely Medical

Officer of Health divisions (MOH) Horana, 
Agalawatte and Bulathsinghala and all the rubber 
and tea estates in the same district. MOH 
divisions were chosen randomly out of 8 divisions 
in Kalutara district. Total of 6338 individuals were 
screened in three MOH areas.

Free curative and preventive health care services 
for the people who lived in MOH areas were 
provided through goverment provincial health 
services. Medical officer of health and his primary 
health care workers are responsible for providing 
preventive health care services to the public in 
MOH areas. Free health services for those who 
live in estates were provided through Non 
Governmental Organization called Plantation, 
Housing and Social Welfare Trust. Preventive and 
curative health services are provided to the estate 
population by Estate Medical Officers (EMOs), 
Assistant Medical Officers (AMOs), Public 
Health Midwives (PHMs), Plantation Family 
W elfare Supervisors (PFW s) and health 
volunteers (HVs).

Total of 210 health care workers (HCW) were 
used for the training programm e in MOH 
divisions. The team consisted of 11 public health 
inspectors (PHIs), 89 public health midwives 
(PHMs), 09 Supervisory public health midwives 
(SPHMs), 03 other supervisory public health 
workers (SPHWs), 09 school dental therapists 
(SDTs) and 89 health volunteers (HVs). Screening 
was carried out only by PHIs and PHMs. Others 
assisted in clerical activities of the project.

The above 210 health care workers were given 
one day training on oral examination and early 
detection of precancer and cancer using standard 
methods. Prior to carryout the main study, one 
day field training program per PHI area was also 
conducted by the principle investigator. In the 
case of field training the principle investigator (PI) 
visited from house to house with trainees and they 
were trained to examine the oral cavities and 
detect oral abnormalities. Specially designed data 
sheet was used for data collection and the PHC

91



Early detection of oral cancer in estate sector and sub urban
area: Acomparision of utilization of health staff and health volunteers

workers were instructed to refer the detected 
cases to the Dental surgeon at the nearest 
government dental clinic.

The study conducted in estate sector included 
thirty three estates in Kalutara district. Total of 
95 health care workers comprising of 09 Assistant 
Medical Officers (AMO), 12 Estate Medical 
Assistants (EMO), 26 Public Health Midwives 
(PHM), 29 Plantation Family Welfare Supervisors 
(PFWS) and 19, Health Volunteers were included 
in the team. They were also given the similar 
training (one day intensive training and one day 
field training). Data of the patients were collected 
using the same questionnaire used for the MOH 
divisions. As there were no Dental clinics in most 
of the places to refer the cases with lesions, a 
team of Dental Surgeons was arranged to visit 
the estates for secondary screening. Investigators 
had been informed to direct positive cases for 
this mobile dental clinic.

The patients who were positive, at the secondary 
screening (both in MOH divisions and estate 
sector) were reviewed by a team of specialists 
after six months.

Results
Table 1 shows the results of the screening 
programme carried out in three MOH divisions. 
Total of 6338 subjects were examined by the 
investigation team. Four percent (n=235) out of 
the total of 6338 was found to be positive for 
PMDs at the preliminary screening and refeered 
to the secondary screening. Only 68 out of 235 
(29 %) had attended the hospital for secondary 
screening. One third out of 68 (32%) found to 
have PMDs in the secondary screening.

Table 2 gives the results of the screening 
programme in estate sector. Total of 9624 out of 
14,267, were examined by the estate health care 
team and 1391 suspected subjects had been 
refereed to the team of dental surgeons who 
visited for the secondary screening. Only 962 out 
of 1391 had been attended to the mobile dental 
clinic for secondary screening. Out of the total 
of 962,9 oral cancers (CA), 195 oral leukoplakias 
(LP), 39 oral submucous fibrosis (OSMF) cases, 
and 8 cases with both leukoplakia and submucous 
fibrosis were detected in the secondary screening.

Table 1. Summary of the results of screening at three MOH divisions (n=6338)

MOH division Total
population

Number of 
cases examinded

Number of 
positive cases

Number 
attende the 

hospital

Clinical diagnosis by 
Dental Surgeons

LP OSMF Others

Bulathsinhala 29,750 1427 145 27 9 - 1
Agalawaththa 33,218 3284 48 20 9 1 -
Horana 50,017 1627 42 21 3 - -
Total 112,985 6338 235 68 21 1 1

Table 2. Summary of the results of screening at selected estates in Kalutara district (n-9624)

Total
population

Number of 
cases 

examined

Number of 
positive cases

Number 
Attended the 
2ry screening

Clinical diagnosis by Dental Surgeons

CA LP OSMF
LP

OSMF Others

14267 9624 1391 962 9 195 8 39 8
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Table 3. Comparison of the present study with that of Kadugannawa study with reference to 
target population and the screening coverage

Study
programme

Total
population

Projected
target

Number of 
trained HCW

Percentage of 
target achieved

Number of 
cases examined

MOH divisions 
(present study)

112,985 1130 pre 
person

100 6% 6338

Estate sector 
(present study)

14267 188 per 
person

76 67.% 9624

Warnakulasuriya 
study (1984)

87,277 2494 per 
person

35 33% 29295

Table 3 gives a comparison of the present study 
with that of Kadugannawa study with reference 
to the target population and percentage of 
screening coverage. In three MOH divisions, 100 
PHC workers (volunteers were excluded as they 
did not examine the oral cavities) carried out the 
screening and the total target population was 
112,985 (average 1130 individuals per PHC 
worker). They have covered 6% of the target 
population. In Kadugannawa study, 35 PHC 
workers had been trained for screening of target

population of 87,277 (average 2494 individuals per 
PHC worker) and they have covered 33.3% of 
the target population. Study in estate sector, 76 
(volunteers excluded) estate health care workers 
carried out the screening of target population of 
14,267 (average 188 individuals per health care 
workers) and they have covered 67.5% of the 
target population. The duration spent for the 
present study was one year and which is equal to 
Kadugannawa study.

Discussion
Literature reveals that the only similar study 
reported in Sri Lanka was the Kadugannawa 
study conducted by Wamakulasuria et al, in 1984. 
The present study was com pared with 
W arnakulasuriya study with reference to 
percentage of screening coverage, positive

predictive value, attendance for the secondary 
screening programmes and follow up visits. When 
carrying out the programme in MOH divisions of 
Kaluthara district, the responsibilities were given 
to PHM, PHI and selected HVs to assist the 
programme. No incentives were offered for them. 
However, a payment was made only for the day 
of training. The responsibilities of the programme 
in the estate sector were given to the selected 
health care team. They too were not given 
incentives other than payment for the day of 
training. The responsibilities of conducting the 
programme in Warnakulasuriya study had been 
given to PHMs and PHIs. However, in contrast 
to the present study, incentives had been given in 
Kadugannawa study for patients to attend the 
referral centers and also the health care workers 
to carry out the programme.

Differences were identified in the percentage of 
screening coverage, positive predictive value, 
a ttendance for the secondary screening 
programme and follow up visits between the 
present study and Kadugannawa study. Reason 
behind high screening coverage in Kadugannawa 
study would be, PHC workers considered it as a 
special project and their maximum contribution 
was made towards the project. Payment of 
incentives to PHC workers would have been the
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motive for comparatively better achievements. 
PHC workers in MOH study, had to conduct this 
programme together with the other routine duties 
such as maternal and child health care activities 
etc. As such priority for the programme fluctuated 
from time to time. Lack of proper administrative 
control and supervision was identified as another 
drawback in MOH study. Lack of incentives also 
became an added disadvantage of this study. 
However, screening coverage of the estates was 
in a very satisfactory level. Estate health staff 
and workers are under the control of Plantation 
Housing and Social Welfare Trust management 
(Non governmental organization). As such the 
administrative support, direct supervision and 
monitoring were very high in the estate sector 
throughout the study. Superior health care officers 
made this duty compulsory and screening clinics 
were conducted under close supervision. These 
factors would have contributed largely in achieving 
a satisfactory screening coverage in the estate 
sector.

Only 28.9% attended the Hospital Dental Clinics 
for secondary screening from three MOH 
divisions. Hospital attendance for the secondary 
screening was 50.3% in Warnakulasuriys study. 
In the estate sector, 69.16 % of the individuals 
attended for secondary screening. Hospital 
attendance for secondary screening has varied 
from one study to the other. Socio-economic status 
of those who live in MOH divisions seems to be 
low. Present study revealed that most of them 
depend on their daily earnings. As such, they were 
more concerned about their day to day survival 
than their own health. Lack of knowledge and 
awareness also would have been contributed to 
the poor hospital attendance. In Kadugannawa 
study rate of hospital attendance for secondary 
screening was comparatively higher. However, 
patients had been given incentives to attend the 
referral center for confirmation of the diagnosis. 
This would have been a reason for the higher 
rate of attendance in the Kadugannawa study. 
However, irrespective of the level of socio
economic status, knowledge and awareness, the

estate sector showed highest attendance rate for 
the secondary screening. The secondary screening 
programme for estate workers was carried out 
at the estate premises. Wages had been paid for 
the day that workers attended to the secondary 
screening clinic by estate authority with out 
marking them absent. These two arrangements 
may have been the reasons for higher attendance 
rate of the estate sector.

Positive predictive value of detection by PHC 
workers was 34% in MOH divisions and 27% in 
estate sector, whereas in the study at 
Kadugannawa, it was 89%. False positive rates 
detected at the stage of secondary screening were 
66%, 73% and 11% in MOH divisions, estate 
sector and Kadugannawa study respectively. In 
the present study clinical examination was 
performed during the field visit using natural 
daylight without any instruments. Individuals were 
asked to retract cheeks and lips on their own using 
fingers and show the oral cavities to PHC 
workers. As such many cases with darkly stained 
mucosa due to chewing betel had been referred 
for secondary screening. Investigators have also 
been given instructions to refer cases, if there 
was any doubt as of to avoid the false negative 
diagnosis. In Kadugannawa study, PHC workers 
had been given instruments (mirrors and probes) 
to exam ine oral cavities. M ethodological 
differences in the examination explain the high 
accuracy rate in Kadugannawa study compared 
to the present study.

Conclusions: The present study shows that the 
implementation of a sustainable oral pre cancer/ 
cancer detection programme through existing 
health staff is a feasible strategy. However, it is 
clear that proper administrative control and 
thorough supervision is necessary for the 
government sector. Comparison shows that the 
paym ent of incentives appears to be a 
contributory factor for the success of the 
programme in Kadugannawa. Further, heavy 
workload of the PHC w orkers after 
decentralization of health services also should be
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taken in to consideration when assigning special 
responsibilities.
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Case Report I
Undiagnosed tuberculous lymphadenitis in oral squamous 

cell carcinoma patients: Diagnostic and treatment implications

P.R. Jayasooriya, E. Illeperuma, W. M. Tilakaratne

Abstract
Metastatic carcinoma is not an uncommon cause 
for cervical lymphadenopathy as OSCC accounts 
for approximately 30% of all cancers detected in 
Sri Lanka. However, in a minority of OSCC 
patients tuberculosis may mimic metastatic OSCC 
and present as cervical lymphadenopathy. 
Therefore, the aim of this paper is to highlight 
such a combination of dual pathology with OSCC 
and tuberculous lymphadenitis. The paper is based 
on six OSCC patients who were treated with 
radical surgery of the primary tumour and radical 
neck dissection due to the presumptive clinical 
diagnosis of metastatic OSCC of lymph nodes. 
However, the histopathological examination of the 
excised lymph nodes indicated the presence of 
only tuberculous lymphadenitis in five patients and 
both tuberculous lymphadenitis and metastatic 
OSCC in one patient. Therefore, as both diseases 
are more common in people of the low socio
economic group, the possibility of OSCC patients 
having tuberculous lymphadenitis should not be 
underestimated especially in developing countries. 
In addition, as approximately 2% (6/257) of 
cervical block dissections of OSCC patients 
received by the Department of Oral Pathology 
during the study period has been shown to contain 
tuberculosis, it is always advisable to perform fine

needle aspiration biopsy (FNAB) and or other 
investigations of the clinically suspicious lymph 
nodes prior to planning radical treatment for oral 
cancer.

Key words: Oral squamous cell carcinoma, 
Tuberculous lymphadenitis, Dual pathology

Introduction
Oral squamous cell carcinoma (OSCC) is one of 
the common human cancers in South Asia and in 
Sri Lanka it accounts for approximately, 30% of 
all cancers detected.1 Assessment of the size of 
the lesion (T), the number of regional lymph node 
metastasis (N) and the presence of distant 
metastasis (M) (TNM) are widely used to define 
the extent of the tumour and to determine the 
treatment options for patients with OSCC. 
Although, the treatment for OSCC has improved, 
survival rate of patients with OSCC remains poor.1 
One contributing factor for poor survival is late 
presentation as most patients have TNM stage 
III or IV disease with lymph node metastasis at 
the time of diagnosis.2

Therefore, in the Sri-Lankan context and also in 
other countries where OSCC is common 
metastatic cancer is not an uncommon cause for
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cervical lymphadenopathy in adults. As such, 
when a patient presents with a carcinomatous 
ulcer or growth in the oral cavity with cervical 
lymphadenopathy, the most probable cause for 
lymph node enlargement is metastasis. However, 
in a minority of OSCC patients, chronic bacterial 
infections such as tuberculosis can cause cervical 
lymphadenopathy.Thus, during the clinical 
assessment it is important to remember the 
possibility of existence of dual pathology in the 
same patient having OSCC with tuberculous 
lymphadenitis. Accurate clinical assessment is 
mandatory as the management of OSCC is based 
predominantly on TNM stage and an incorrect 
TNM stage may mean over treatment or under 
treatment.

Therefore, the present paper aims to highlight the 
existence of dual pathology as a combination of 
OSCC with tuberculous lymphadenitis and 
describe six OSCC patients who were treated 
with surgery for the primary lesion with neck 
dissection due to the clinical diagnosis of 
metastatic lymph nodes. However, the 
microscopic examination of the lymph nodes 
revealed the existence of only tuberculous 
lymphadenitis in five patients and both tuberculous 
lymphadenitis and metastatic OSCC in one patient.

Material
The total number of cervical block dissections 
from OSCC patients received by the Department 
of Oral Pathology, Faculty of Dental Sciences, 
University of Peradeniya, Sri Lanka during the 
study period (June 2003 to September 2004) is 
257. The present paper is based on six cervical 
block dissections of OSCC patients received 
during this period containing tuberculous 
lymphadenopathy. The relevant information of 
each patient was obtained retrospectively from 
the patients’ charts. A summary of this information 
is given in Table 1. Ziehl-Neelsen stain was 
performed on 5m thick sections taken from lymph 
nodes containing granulomas to identify the 
presence of mycobacteria within tissues.3

Results
All the patients in the study group were over forty 
years of age while gender wise majority were 
males. Most of the primary lesions were large 
lesions and as such were classified as T3 or T4 
lesions while only one lesion was less than 2 cm 
in size. However, according to the neck staging 
the small sized tumour was classified as stage III 
due to the detection of several ipsilateral as well 
as contra-lateral neck nodes. The primary lesions 
o f three patients w ere diagnosed as well 
differentiated squamous cell carcinomas while two 
lesions were moderately differentiated squamous 
cell carcinomas. In addition, the small sized stage 
III tumour was diagnosed as an early invasive 
squamous cell carcinoma.

Although, Zeil Neilson stained sections revealed 
mycobacteria in only three lymph node biopsies 
belonging to three patients, subsequent further 
investigations such as sputum culture and chest 
radiographs were used to confirm the diagnosis 
of tuberculosis in all six patients.

In addition to surgical management, all six patients 
received radiotherapy. The patients also received 
anti tuberculosis drugs. However, it was not 
possible to assess the prognosis of all six patients 
as only two patients could be traced recently. Out 
of these two patients, patient number 4 is alive 
and is free of disease while patient number 6 is 
alive with recurrence.

Discussion
Tuberculous lymphadenitis and metastatic OSCC 
of lymph nodes are often indistinguishable 
clinically3 4 and the present report proves this, as 
five out of six patients in the current series did 
not have metastatic OSCC of lymph nodes. OSCC 
is currently treated by surgery and/or irradiation. 
All six OSCC patients in our study were also 
treated by surgery with the excision of the primary 
lesion, partia l hem im andibulectom y or 
maxillectomy and neck dissections. This extensive 
surgery was performed due to the presumptive
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clinical diagnosis of metastatic OSCC of lymph 
nodes. However, as radical surgery carries the 
risk of complications it should be avoided 
whenever possible and a definitive diagnosis of 
tuberculous lymphadenitis would have prevented 
the radical surgery in some patients. 
Nevertheless, above recommendation should not 
by any means alter the appropriate treatment 
pathway of OSCC, ie, early primary surgery and 
appropriate neck dissection for majority of OSCC 
patients.

Where tuberculous lymphadenitis is suspected, a 
lymph node biopsy could be performed on 
clinically suspicious lymph nodes prior to 
treatment planning. However, as conventional 
biopsy procedures are invasive and may produce 
complications such as tumour implantation, fine 
needle aspiration biopsy (FNAB), which is a 
minimally invasive surgical procedure, is an 
alternative method that can be used to obtain a 
definitive diagnosis for the enlarged lymph nodes 
in OSCC patients. A cytopathological criterion 
used for the diagnosis of metastatic OSCC is 
presence of epithelial cells showing cytological 
features of malignancy amongst reactive lymphoid 
cells.5 Necrosis or cystic changes within the 
tumour and the presence of benign epithelial cells 
in the lymph nodes may create problems in 
diagnosis. In addition, the presence of small 
metastatic deposits and the presence of both 
tuberculous lymphadenitis and metastatic OSCC 
in a single lymph node as highlighted by the 
present report may give rise to false negative 
results when using FNAB.The diagnostic 
sensitivity of FNAB for metastatic or recurring 
malignancy is over 95% and failure to obtain a 
representative sample is responsible for most of 
the false negative results.5'6 Therefore, as there 
is a very small chance of getting a false negative 
result with FNAB, it may also be useful to 
consider the histopathological characteristics and 
the molecular markers that have been shown to 
be useful in predicting lymph node metastasis prior 
to treatment planning. However, as the

histopathological characteristics or molecular 
markers that have been developed to date cannot 
reliably predict lymph node metastasis with 100% 
accuracy, assessment based on combination of 
clinical, histopathological and molecular markers 
should be used when planning treatment to avoid 
radical treatm ent in OSCC patients with 
tuberculous lymphadenitis.

Computed tomography and ultrasonography are 
two non-invasive methods that can be used to 
delineate the extent of cervical lymph node 
metastasis and to differentiate tuberculous 
lymphadenitis from metastatic OSCC of lymph 
nodes.7 8 However, in developing countries such 
as Sri Lanka, these two methods are only available 
in specialized centers.

With regard to patient No 1, her tumour was 
histopathologically diagnosed as early invasive 
SCC and according to the size it was categorized 
as a T1 tumour using the TNM classification. 
However, in the treatment planning, of this case 
more weight was given to the enlarged lymph 
nodes than the size of the primary lesion leading 
to gross over treatment. Therefore, it is always 
more appropriate to correlate histopathology with 
clinical parameters when planning treatment for 
OSCC patients and a FNAB would have been 
helpful to avoid radical treatment in this patient. 
However, it is also emphasized that FNAB alone 
is not 100% reliable and may give false negative 
results when both m etastatic SCC and 
tuberculous lymphadenitis is present in a single 
lymph node.

Tuberculous lymphadenitis is the commonest form 
of extra pulmonary tuberculosis.8 It is responsible 
for up to 43% of all peripheral lymphadenopathies 
seen in adults in developing countries.9 
Tuberculosis and OSCC are diseases that are 
more prevalent in the people of low socio
economic group. Therefore, the possibility of an 
OSCC patient having tuberculous lymphadenitis 
cannot be underestimated particularly in Sri Lanka 
and in other countries of South Asia.
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Further more, as approximately 2% (6/257) of 
cervical block dissections of OSCC patients 
received by the Department of Oral Pathology 
during the study period has been shown to contain 
tuberculosis, it is always advisable to perform fine 
needle aspiration biopsy (FNAB) and or other

investigations of the clinically suspicious lymph 
nodes prior to planning radical treatment for oral 
cancer and unnecessary delay in treatment 
planning can be prevented by performing the 
FNAB at the same time when an incisional biopsy 
is taken to diagnose the primary lesion.

Figure 1. Photomicrograph of a haematoxylin and eosin stained section to show 
simultaneous occurrence of metastatic squamous cell carcinoma (a ) 
and tuberculoid granuloma (b) (xlO).
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Figure l.a. Metastatic SCC (x20)

Figure l.b. Tuberculoid granuloma with Langerhan type giant cells (x20)
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Table 1 Relevant clinico-pathological features of the patients.

A ge/
Gender

Site
(I,y lesion)

Size
(I01 lesion)

TNM stage Type of 
neck
dissection

Histopathology 
(D lesion)

Histopathology of lymph nodes

Evidence of TB Metastatic
see

57F Buccal
mucosa

> 2cm III
Supra
Omohyoid

Early invasive
s e e

Level II & III 
granulomas + 
AFB+ 
Mantoux +

No

69F
Alveolar 
and buccal 
mucosa

6x4cm(T4) IV
Radical neck 
dissection

WDSSC Level II 
Epitheliod 
Granulomas +

No

70M
Alveolar 
mucosa (bone 
erosion+)

4x3cm(T4) IV
Radical neck 
dissection

MDSCC Level II & III 
granulomas with 
caseation +

No

49M
Buccal
mucosa

2x2cm(T2) III
Radical neck 
dissection

WDSSC Level II 
Granulomas + 
AFB+

No

65M
Lower lip 4x3cm(T3) III

Radical neck 
dissection

WDSCC Level IV No

64M
Alveolar
mucosa 4x4cm(T4) IV

Radical neck 
dissection

MDSCC Level II, III and IV 
Granulomas + 
AFB+

Yes
Level I, 
II & III
Metastatic
s e e

WDSCC: Well differentiated squamous cell carcinoma, MDSCC: Moderately differentiated squamous cell carcinoma, AFB: Acid 
fast bacilli, TB: Tuberculosis
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Quiz Sri Lanka Dental Journal 2007; 37(02) 106I
Self Assessment - O ral Diagnosis (SAOD)

This dental panoramic radiograph shows a lesion in the left side of the mandible.

(a) Which of the following is the most likely diagnosis?
1. Radicular cyst
2. Cemento-ossifying Fibroma
3. Ameloblastoma
4. Odontome

(b) What additional information is needed to come into accurate diagnosis?

1. Clinical details and full blood count
2. Clinical details and histopathology
3. Aspiration biopsy and IOPA radiograph
4. Vitality test and IOPA radiograph

Prepared by Dr. Ruwan Duminda Jayasinghe bds, ms 
Department Oral Medicine and Periodontology,
Faculty of Dental Sciences,
Cniversity of Peradeniya,
Peradeniya.
E-mail: ruwanja@pdn.ac.Ik
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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 
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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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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 of 
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 o f references are given below. 
These are based on the format used in the In d e x  
Medicus. Abbreviate journal names according to the 
List o f  Journals Indexed, printed annually in the January 
issue of Index M edicus. List all authors; do not use et 
al. in the reference list.

Journals
Standard journal article
Bartlett IG, O’Keefe P. The bacteriology o f the 
perimandibular space infections. JOral Surg 1979- 37- 
407409.

Corporate (collective) author 
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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SENSODYNE
What is Dentine Hypersensitivity?

Dentine hypersensitivity is a common condition characterized by short, sharp tooth
pain.

Up to 40% of adults have dentine hypersensitivity but many don’t seek help. Dentine 
hypersensitivity is easily treated. It is important for you to recognize the symptoms so 
you can consult your dentist immediately.

What causes Dentine Hypersensitivity?
Your teeth become hypersensitive when dentine - the inner, hard tissue o f teeth - 
becomes uncovered, exposing the tooth’s sensitive surface.

Dentine can be exposed by gum recession or enamel loss caused by:
* Harsh tooth brushing
* Excessive flossing
* Intake of acidic food and drink
* Frequent vomiting
* Gum disease
* Previous dental work or
* The use of dental products with abrasive ingredients

What usually triggers the pain?
* Exposure to cold or hot food, liquids or air 

(including drying up o f teeth)
* Exposure to sweet or sour food and drinks
* Tooth brushing

Available in 100g for Rs. 350/- Now also available in 25g for Rs. 99/-
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