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E D IT O R IA L

GENERAL HEALTH THROUGH  
OPTIMAL ORAL CARE

Both curative and preventive dental services in 
Sri Lanka have improved considerably within the 
last few  decades. However, when we consider 
the results of the National Oral Health survey 
conducted in 2003 (unpublished data), it shows 
that the caries rate and periodontal disease rate 
among adults were very high. The caries rate in 
adults o f the age group between 35-40 is 90% 
and periodontal disease level of the same age 
group is 91%. In my opinion, this scenario is not 
due to weaknesses in curative and preventive 
dental services in Sri Lanka but due to the fact 
that people do not recognize the importance of 
oral health and there is a general tendency to 
ignore oral diseases. This is not only common to 
our society but attitudes of people all over the 
world are similar. As such, a direct approach to 
im prove the oral health may not prove highly 
effective

M any people are m ost often obsessed with 
system ic illnesses than oral diseases. Recent 
advances in research reveal that there is a strong 
association between oral health and systemic 
illnesses. Evidence to prove the relationship 
betw een system ic diseases such as diabetes, 
cardiovascular diseases, strokes, is emerging. 
Adverse consequences such as preterm babies, 
low birth weight babies and m iscarriages are 
shown to be associated with poor oral health.
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I think that the dental profession should use these 
novel findings to address oral health issue from 
a different perspective. If people are m ade to 
realize the necessity of optimal oral health for a 
disease free healthy life, there will be more 
compliance than before to maintain a good oral 
health.

Good Mouth, Good Health.

Upul B D issanayake  
Editor
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Medical negligence; A matter for concern

Palitha Fernando

Leading Article

I was invited to speak at a meeting of the Sri 
Lanka Dental Association, by my childhood friend 
Dr. Kumar Warnakula and on that occasion, I 
noticed how much the members of the Dental 
Profession were concerned about m edical 
negligence. Thereafter Dr. Upul Dissanayake, the 
editor of the SLDJ requested me to write an article 
on what I have discussed at this meeting so that 
it would be beneficial to the other members of 
the profession as well. As such, I thought of 
setting out some basic principles pertaining to 
medical negligence, attempting to avoid technical 
terms and complicated legal concepts as much 
as possible.

Compensating a person for loss cause due to 
wrongful acts can spring from two basic principles 
in law. The first is referred to as contractual 
liability while other is referred to as delictual 
liability. Principles of contractual and delictual 
liability, to a very great extent depend on principles 
of Roman Dutch Law, which is the common law 
of Sri Lanka. The British having conquered 
Ceylon as then it was proceeded to recognize 
the Law that was in force at the time of such 
conquer, following a policy applied to all British 
colonies. Thus the Roman Dutch Law became 
the common law of the island and it remains so 
up to date except where the statutory law has 
come in.

Contractual liability arises where a person enters 
into an agreement with another and undertakes

to perform certain obligations in return for some 
consideration. Where there is a breach of such 
undertaking and that causes loss to the other party 
to the contract, liability in contract arises, and the 
party guilty of the breach is liable in law to make 
good the dam age. It is less likely  that a 
professional such as a medical officer will have 
to face a law suit on the basis of contractual 
liability though it certainly is a contract with a 
patient every time the medical officer attends to 
a patient. A medical officer may face a lawsuit 
where he/she acts in breach of a contract he/she 
may have entered into with the hospital or institute 
that has employed him/her. However, liability as 
a result of doctor patient relationship may more 
often arise on the basis of delictual liability.

As stated earlier, contractual liability arises on 
the basis of a breach of an undertaking. Delictual 
liability on the other hand arises on the basis of a 
breach of a duty of care. All persons are expected 
to exercise a duty of care in respect of persons 
with whom they come into contact in their day to 
day activities. In the famous English Case of 
Donoughue v. Stevenson, it was stated that all 
persons owe a duty of care to their neighbours. 
A person who comes into contact with another 
due to his activities is considered such person 
neighbour, and he owed a duty of care to such 
person. Therefore, if any loss is caused to such 
person due a breach of the duty of care the person 
who acted in breach o f the duty o f care is 
expected to compensate the victim for whatever

Mr- Palitha Fernando Additional Solicitor General, E-mail: spfernandol2@hotmail.com
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loss that was caused as a result of such duty of 
care. This, as stated earlier is referred to as 
delictual liability.

A medical Officer who attends to patient, or a 
driver of a vehicle would be liable delictually if 
damage is caused to persons or property as a 
result of the duty of care they owe to the patients 
and the other users of the road respectively. 
Where a person suffers as a result of such action, 
he/she is entitled to file action and seek relief by 
way of damages to compensate himself/herself 
for the loss suffered as a result of the damage 
that was caused.

The nature of the duty of care is something that 
needs some consideration. The duty is the 
diligence that would have been exercised by a 
reasonable man if  faced w ith sim ilar 
circumstances. The reasonable man’s test is an 
objective standard applied by law in many 
instances. A reasonable man of the same standing 
of the wrongdoer would be the test that would be 
applied. It would not be the degree of skill that 
could be expected of an experienced and skilful 
professional when it comes to professional 
negligence. The same skill that would be expected 
of a consultant with great deal of experience 
would not be expected of a junior member of the 
same profession. It should however be a degree 
of diligence that could be expected of a member 
of the same profession of same seniority and 
experience.

It would be necessary to mention at this point 
that in the case of professionals, it is sometimes 
stated that the degree of care expected is above 
than that is expected of a reasonable man. It has 
been said, “ Those who undertake work calling 
for special skill must not only exercise reasonable 
care but measure up to the standard of proficiency 
that can be expected from persons of such 
profession.” Therefore, it would be seen that 
members of a profession such as the dental 
profession represents to their patients that they 
possess a minimum standard of skill. Even the 
most junior and inexperienced member of the

profession would be expected to discharge his or 
her duties with that degree of diligence and in the 
absence of which he would be considered to have 
acted in the breach of the duty of care expected 
of him.

As pointed out above, it is necessary that the 
victim suffers loss due to a negligent act on the 
part of the wrongdoer and also it is necessary 
that victim suffers some damage as a result. The 
damage will be assessed in monetary terms and 
the wrongdoer will be made liable in delict and 
would be called upon to compensate the victim. 
T here  are m any issu es  tha t com e up for 
consideration when assessing the amount of 
damages. It is not the purpose of this article to 
discuss those issues. However, it would suffice 
to state that loss of earning capacity, loss of future 
earnings and even pain o f the mind are the 
reasons for which damages could be claimed by 
a victim.

What I have addressed above can be described 
as civil liability for negligent acts. Civil liability 
would be a matter between the victim and the 
wrongdoer and will have to be settled in a civil 
court. It also entails vicarious liability. That is 
where a master is made liable for the negligent 
act of the servant. For instance where a driver 
employed by a person causes damage to a person 
by negligently driving the vehicle, the person who 
employed such driver is also made liable. This 
concept of imposing liability for acts of persons 
over whom you exercise some control is called 
vicarious liability. Thus a hospital employing a 
medical officer might be vicariously liable for the 
d o c to r’s negligent acts as the doctor is an 
employee of the hospital.

Where civil action is filed against medical officers 
of the State, the Attorney General some times 
undertakes the defense of the officer as the 
officer had acted in the capacity of a public 
officer. It is a duty of the Attorney General to 
defend public officers where they are defendants 
in civil action filed in connection with their official 
acts.
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What I have discussed above is civil action filed 
in order to impose delictual liability. However, there 
is another aspect about which the Government 
Medical Officers' Association has expressed 
concern. That is criminal liability on the basis of 
negligent acts o f M edical O ffice rs . This 
sometimes referred to as criminal negligence that 
attracts criminal liability. Where a patient dies 
under the care of a medical officer, depending on 
the degree of negligence, it is possible that criminal 
action may be filed against the medical officer 
on the initiative of the Attorney General. Unlike 
in civil cases, in this instance, the Attorney General 
cannot defend a medical officer. In fact where a 
criminal case is filed against a medical officer on 
the basis o f crim inal negligence, the State 
prosecutes the officer and the purpose of the 
criminal trial would be to punish the wrongdoer. 
The punishm ent could  be even a term  of 
imprisonment. In the case of King v. Leighton, 
the requirement to impose criminal liability as 
against civil liability was explained in the following 
words, “ To establish a charge involving criminal 
negligence, the fact proved by the prosecution 
must be such that, in the opinion of the Court, the 
accused's negligence went beyond a mere matter 
of compensation between subjects and showed 
such disregard for the life and safety of others as 
to amount to a crim e against the State and 
conduct deserving punishment.”

It would thus be seen that a medical officer will 
be charged with criminal negligence only where 
there was an intolerable degree of negligence on 
his/her part and such negligence caused damage 
to a patient. There have been several instances 
where it has been alleged that the negligence on 
the part of medical officers amount to criminal 
negligence and that proceedings should be 
instituted against them in a criminal court. In such 
instance, the Attorney General depends on the 
evidence on an expert medical witness in the same 
field to decide whether the action taken by the 
medical officer measures up to the high degree 
to constitute criminal negligence. W here it falls 
short of that high degree no criminal prosecution

is instituted against the medical officer though it 
is available to the victim to seek redress before a 
civil court by way of compensation.

When I addressed the Dental Association, during 
question time, some of the members informed me 
about the pressure of work and the fact that they 
are compelled to see a large number of patients 
each day. What they very strongly stated was 
that due to such pressure of work it is not possible 
for them to devote the attention they would like 
to devote to each patient. If not, in their view, 
they could limit the number of patients they could 
see and pay all the attention that was necessary. 
In my view, a Government Medical Officer who 
is forced to see a large number of patients may 
be entitled  to some degree of leniency in 
consideration of the workload over which he has 
no control. Still if the negligence on the part of 
such officer is beyond the degree that could be 
expected of an officer of his or her seniority and 
experience, pressure of work would be of no 
excuse. However, the fact that such lapses have 
to be expected of medical officers working under 
such pressure would always be at the back of 
the minds of those who are called upon to assess 
the negligence of the officer for the purpose 
imposing liability on the basis of negligence. On 
the other hand, the case of a private practitioner 
placed in similar circumstances would be different 
as it is within his/her control to select the number 
of patients he/she could see each day without 
exposing such patients to danger arising out of 
his/her pressure of work.

What I have attempted above is to set out very 
briefly the legal principles that would be applicable 
in instituting judicial proceedings against members 
of the medical profession for lapses committed 
during course of their official duties where such 
lapses amount to negligence. Law would not 
unreasonably penalize a medical officer for a lapse 
that is excusable. It is the negligence below the 
expected degree of diligence that attracts liability 
both under the civil and criminal law of the 
country.
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Syphilis: a brief overview of dental perspective

J.A .M .S . Jayatilake and A .N .B . Ellepola

Abstract
Emergence of syphilis in the form  of local 
outbreaks has been reported globally. It is a 
disease, w ith pro tean  m an ifesta tio n s  and 
overwhelming health effects. Lesions of different 
phases of syphilis appear in the orofacial region 
while primary and secondary syphilitic lesions in 
particular, are highly infective. The accurate 
identification and proper referral of syphilis 
patients by the dentist would perm it better 
management of the disease. Moreover, standard 
infection control measures are important in the 
prevention o f the cross-transm ission of the 
disease. Hence, in this paper we discuss some of 
the im portant general clinical features and 
orofacial manifestations of syphilis with a brief 
account of infection control measures related to 
general dentistry.

Key words: Syphilis, Treponema pallidum, 
orofacial manifestations, infection control

Introduction
Syphilis is a sexually transmitted disease (STD) 
caused by a spirochete, Treponema pallidum, a 
fragile, spiral, motile organism. In early 1990s, it 
was considered to be a well controlled infection 
probably due to the usage of long acting penicillins 
and introduction of safe sex in the face of Human

Immunodeficiency Virus (HIV). However, there 
had been several outbreaks of infectious syphilis 
in many parts of the world. During 1998 and 2000, 
the number of syphilis affected patients had more 
than doubled in England from 172 to 372 reported 
cases in men, and rose by 53% (102 to 156) in 
women.1 In the United States, there were out
breaks in major cities such as Chicago, Seattle 
and Miami, San Francisco and New York since 
1997 mainly among male homosexuals.2 Milan 
reported almost five-fold increase of early syphilis 
cases between 2000 and 2002.3 Similarly, the 
number of syphilis-infected people has gone up 
in several central Asian countries, with the 
migration of sex workers across borders while 
Africa remains as the highest prevalent area. 4

Recently, syphilis transmission has become worse 
among HIV infected patients and especially, 
among male homosexuals.5 Immunosupression 
due to HIV facilitates infection by syphilis and, 
syphilitic ulcers in turn may help transmission of 
HIV. The risk of acquiring HIV while having 
syphilis has been estimated to be two to five fold.6 
This bi-directional link may have indirectly 
supported disease outbreaks. On the other hand, 
clinical picture of syphilis in HIV infected subjects 
is highly variable.5 Although congenital syphilis is 
rare in affluent countries, it still remains a

Dr. J.A.M.S. Jayatilake, Division of Microbiology, Faculty of Dental Sciences, University of Peradeniya, Peradeniya, 
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significant adverse pregnancy outcome in many 
developing countries and around 10% of pregnant 
women in sub-Saharan Africa are still infected 
by syphilis.7 Various clinical lesions appear in 
relation to the oral cavity due to syphilis are rich 
in active spirochetes and are highly infective. 
Sometimes, syphilis may present only with oral 
ulcerations for which patients directly rush to the 
dentist.8 Therefore, the possibility of syphilis 
should not be overlooked in the differential 
diagnosis of many diseases of the oral mucosa. 
In addition, a risk of syphilis transmission exists 
during dental procedures either by direct contact 
with mucosal lesions of primary and secondary 
syphilis or by infected blood and saliva.9 As such, 
accurate identification of syphilis patients by the 
dentist and proper referral play a pivotal role in 
the better management and prevention of disease 
spread. Hence, in this paper we discuss some of 
the important clinical features, laboratory diagnosis 
and management of syphilis with particular 
reference to orofacial m anifestations and 
infection control measures related to general 
dentistry.

Clinical features
Syphilis carries an incubation period of 9-90 days 
and is characterized by three major clinical stages: 
primary, secondary, and tertiary. However, it is 
an infection with various subtle manifestations 
hence the name “great imitator” had been used 
in the past. Particularly, the clinical presentations 
of syphilis in HIV infected patients are extremely 
variable.5 Almost all clinical stages of syphilis are 
associated with orofacial manifestations (Table 
1) for which patients seek dental consultations 
directly. Sometimes, oral lesions can be the first 
and/or the only feature of infectious syphilis.8 
Therefore; the dental team must be well aware 
of different clinical manifestations of syphilis and 
should fo llow  standard  in fection  control 
procedures to prevent disease cross-transmission 
at the dental clinic.

Primary syphilis
General features
Following the incubation period of average three 
w eeks from  the first con tac t with syphilis 
spirochete, a painless red papule develops at the 
site of initial contact and ulcerates to produce a 
primary chancre. The primary chancre is round 
to oval in shape with a regular, beveled margin. 
Its base is indurated, smooth and browny red. 
The typical lesion is painless unless infected 
secondarily and the surrounding tissues are usually 
edem atous. Serous exudate  of the primary 
chancre is highly infectious. The regional lymph 
nodes become enlarged about two weeks after 
the appearance of a prim ary chancre and, on 
examination are firm, non-tender and discrete 
with a rubbery consistency. Primary chancre 
heals leaving a scar after two to four weeks.10

Orofacial manifestations
Common sites for the prim ary chancres are 
genital areas such as labia, vagina, cervix and 
penis while oral cavity, pharynx, and breasts are 
occasionally affected. However, the commonest 
extra genital site affected by chancres is the lip; 
upper lip of the male and lower lip of the female 
being more vulnerable.8 Tongue, gingivae and 
tonsillar area also could be affected by chancres. 
Chancres of the tongue are painless, rounded 
ulcers with induration. However, syphilitic tongue 
ulcers can be painful if they are secondarily 
infected by the oral bacteria.11

Serous exudate, teaming with spirochetes from 
the initial chancre could transmit the disease during 
kissing, oral sex and even by intermediate contact 
with cups, glasses, eating utensils and medical 
and dental instruments.12 The dental practitioners 
therefore, should be capable of differentiating 
primary chancre from other common oral lesions 
like ruptured vesicles of herpes simplex, traumatic 
ulcers and carcinoma. The spontaneous healing 
of the chancre takes place about one to five 
w eeks a fte r its ap p earan ce . S trikingly, 
immunosuppression and improper antibiotic use 
can mask important clinical features and therefore.
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primary syphilis may pass undiagnosed causing 
serious consequences for the patient and a danger 
to the society.

Secondary syphilis
General features
Appearance of secondary lesions takes 6-8 weeks 
after infection and may persist up to 1-3 months 
and is not related to the site of primary lesion. 
Secondary syphilis has a variable spectrum of 
signs and symptoms with several mucocutaneous 
lesions. Some of the patients may complain of 
generalized lymphadinopathy with ‘influenza like’ 
systemic symptoms including fever, headache, 
malaise, general aches and pains. Generalized 
mucocutaneous spread of spirochetes gives rise 
to macular or papular skin rash and mucosal 
ulcers. This macular rash often with palmer- 
plantar involvement produces large plaques on 
face, neck and upper extremities.5 These lesions 
are also rich in spirochaetes and are as infectious 
as p rim ary  chancres. G eneralized  
lymphadinopathy and condylomata (warts) of the 
anus and vulva, periostitis, arthritis and glomerular 
nephritis also may occur during secondary 
syphilis.13

Orofacial manifestations
Appearance of slightly raised, grayish-white; 
glistening patches on the mucus membrane of the 
oral cavity is an important feature of secondary 
syphilis. These ulcers may resemble non-painful 
aphthous ulcers. They contain many spirochetes 
and are covered with a grayish membrane that is 
easily removable. Therefore, these lesions too 
share similar infectivity as primary chancres. 
Several mucus patches, caused by ulceration may 
coalesce to produce a serpigenous lesion called 
“snail track” ulcer. Common sites for snail track 
ulcers are tonsils, soft palate, tongue and cheek. 
It can rarely be p resen t on the g ing ivae . 
Hoarseness of voice may occur due to lesions on 
the larynx and pharynx. Syphilitic ulcers may have 
the appearance of other common oral lesions such 
as aphthous ulcers and leukoplakia. Similarly, it 
has been reported that some syphilitic ulcers that

appear on the tongue resemble hairy leukoplakia.14 
Especially, one third of the patients who develop 
secondary syphilis may present with “snail tracks” 
on their oral mucosa.10 Therefore, the dentist 
should be able to differentiate secondary syphilis 
from common oral conditions such as aphthous 
ulcers, erythema multiforme, lichen planus and 
tonsillitis e tc .12

Secondary syphilitic ulcers may be associated 
with cervical lymphadynopathy. It has also been 
reported that cervical lymphadynopathy which is 
rubbery in consistency could appear in the 
absence of any of the oral manifestations in 
syphilis patients.15 Therefore, it is important to 
consider syphilis in the differential diagnosis of 
cervical lymphadynopathy in a dental patient.

Tertiary syphilis
General features
Latent or tertiary stage of syphilis occurs 3-10 
years after primary syphilis and may last for 
lifetime. A chronic destructive granulomatous 
lesion known as “gumma” is the characteristic 
feature of tertiary syphilis. Single or multiple 
gummas can appear, in variable size from pinhead 
to several centimeters in diameter on skin, mucus 
membrane, bones as well as on other internal 
organs. Ultimately, tertiary syphilis may involve 
organ systems like cardiovascular, nervous and 
locomotor systems causing increased morbidity 
and mortality among patients.6

Orofacial manifestations
Gumma can occur in any part of the orofacial 
region. However, its usual appearance is on the 
hard palate when compared to soft palate, lips, 
tongue and the face.16 Initial phase of the lesion 
is a small pale raised area, which undergoes rapid 
ulceration. These gummatous lesions may lead 
to large zones of tissue necrosis with denudation 
of bone of the palate and should be differentiated 
from a malignant lesion. Eventually, it may give 
rise to oronasal fistula formation. The palatal 
lesions are usually midline and painless with low 
infectivity. Palatal deformities caused by the
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tertiary  syphilis could be co rrec ted  by 
reconstructive therapy by the dental team.10

Another important oral manifestation of tertiary 
syphilis is atrophic or interstitial glossitis. Atrophy 
of the filiform and fungiform papillae, which 
results in a smooth sometimes-wrinkled lingual 
surface clinically, is supposed to be the result of 
obliterative endarteritis of the lingual vasculature. 
Syphilitic tongue is usually enlarged with a 
lobulated or irregular shape.10 Atrophy of papillae 
may expose dorsum of the tongue to frequent 
noxious stimuli within the oral cavity. This is 
supposed to be the primary cause of syphilitic 
leucoplakiaofthe tongue. Syphilitic leucoplakia, 
aprecancerous lesion with poor prognosis needs 
frequent examination and monitoring.16

Rarely, osseous lesions including osteomyelitis, 
osteitis, and periostitis could appear in maxilla and 
mandible during tertiary syphilis. Radiological 
features of bony lesions o f syphilis 
characteris tica lly  show severe resorption 
resem bling osteosarcom a and should  be 
confirmed by clinical history and biopsy.16 
Furthermore, it has also been reported that 
secondary and tertiary syphilis can affect major 
salivary glands.12 Incidence of tertiary syphilis is 
rare due to availability of prompt antibiotic therapy 
in many parts of the world at present. However, 
it is worthwhile to be cautious of numerous 
orofacial features of late syphilis in the face of 
emerging outbreaks globally.5

Congenital syphilis
General features
Trans-placental infection of the fetus from an 
infected mother by Treponema pallidum  in the 
10th to 15th week of gestation gives rise to 
congenital syphilis. Com m on featu res of 
congenital syphilis including rhinitis, chronic nasal 
discharge and maculo-papular eruptions become 
evident within the first two years of life. Bulla, 
vesicles, loss of weight, numerous neurological 
anomalies, desquamation of soles and palms are

characteristic features of the babies affected by 
congenital syphilis.17

Orofacial features
Congenital syphilis interrupts the development of 
general skeleton, facial skeleton as well as the 
developing tooth structure. Thus, abnormal facies 
characterized by frontal bossing, saddle nose and 
poorly developed premaxilla are common stigmata 
of congenital syphilis. Infection of the developing 
tooth germ by Treponema pallidam  results in 
characteristic malformed teeth in the secondary 
dentition known as Hutchinson’s incisors and 
Mulberry molars.18 Hutchinson's incisors have 
their tooth crowns gingivally wider resembling a 
blade of a screwdriver. The first permanent molar 
affected by congenital syphilis have roughened 
dirty yellow hypoplastic occlusal surfaces with 
poorly developed multiple cusps.10 Patients with 
malformed dentition in congenital syphilis may 
seek esthetic repair of teeth from the dentist.

Laboratory diagnosis and treatment
Treponema pallidam  can not be cultured in vitro 
and humans are the only known host.0 Therefore, 
clinical features and the sexual history play a 
major role in the diagnosis of syphilis. However, 
clinical diagnosis is confirmed by demonstrating 
either Treponema pallidam  in exudate from the 
lesion or treponemal antibodies in the serum. Dark 
field microscopy and fluorescent microscopy are 
used for the identification o f active living 
spirochetes in exudate collected from syphilitic 
ulcers. However, in the case of oral lesions, 
contamination by oral spirochetes should be 
considered carefully. These microscopic methods 
are highly technique-sensitive and the sensitivity 
depends on the num ber of organisms in the 
lesion.19

Non specific tests used to detect syphilis are 
VDRL (Venereal Disease Research Laboratory) 
test and RPR (Rapid Plasma Reagin) test. These 
tests use non-treponemal antigens and therefore, 
may give false positive results. Consequently, all 
positive cases have to be confirmed by specific
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tests for Treponema p a llid a m .20 T h is has 
emphasized the need of treponema-specific tests 
that use treponemal antigens namely, Treponema 
pallidam  hem agglutination assay (TPHA). 
fluorescent treponemal antibody-absorption 
(FTA-ABS) test, and enzym e linked 
immunosorbent assay (ELISA). In addition, 
assays based on polym erase chain reaction 
(PCR) have recen tly  been in troduced  for 
identification of syphilis 21 with im proved 
sensitivity and reliability.

Treatment for syphilis infection is relatively cheap 
and. penicillin is the drug of choice.22 Use of long 
acting penicillins such as benzathine penicillin has 
increased the patient's compliance markedly. In 
the presence of penicillin allergy, alternative 
regimens such as erythromycin, tetracycline, 
doxycyclin. ceftriaxone and azithromycin are 
recommended.19- 23

Relevance to clinical dentistry
Syphilis in its every phase has a significant 
relevance to dentistry  due to its orofacial 
manifestations and the potential risk of cross
transmission during dental procedures. Therefore, 
it is very important to consider syphilis in the 
differential diagnosis of solitary ulcers, nodules 
of the lips, tongue and fauces, lichenoid reactions 
and unexplained areas of mucositis. Dental health 
care workers (DHCW) can play an important 
role in the management of this infectious disease 
by identification and appropriate referral of 
suspected patients. As any other health care 
personnel, dental team could contribute to the 
syphilis elimination by identifying new cases, 
educating the public, interruption of transmission, 
clinical management and by proper referral of 
the affected patients.

Furthermore, infectious syphilis being contagious 
is no exception to cross-infection during dental 
procedures. Therefore, it is the responsibility of 
DHCW to prevent infection cross-transmission. 
Standard precautionary measures of avoiding 
spread of any disease, which spreads via blood

and body fluids in a dental setting, should be 
observed throughout all clinical procedures.24 All 
members of the dental team; receptionist, dental 
surgery assistant, dental hygienist, dental 
technician  and the dentist etc., should be 
thoroughly aw'are of the concepts and the 
principles of infection control at their work place.25 
Therefore, it is important to consider the following 
aspects during current dental practice. These 
guidelines are readily available, for example in 
the CDC website (www.cdc.gov) and in the latest 
CDC guidelines on infection control in dental 
health care settings (2003). 24

• Take a thorough medical history at the early 
stage of patient screening. It is advisable to 
obtain clear information with regard to the 
sexual behavior during the assessment of the 
dental patient, who presents with oral 
u lceration  and unusual cervical 
lymphadynopathy. It is always necessary to 
update medical history of the patient at each 
dental appointment.

• Infection control procedures should be 
considered carefully, according to the current 
standard precautions.24 All blood and body 
fluids should be treated as potentially 
in fec tious because, pa tien ts can be 
asymptomatic or unaware of their infection.

• Administrative control in the form of policies, 
p rocedures or enforcem ents targeting 
education and prevention of exposure to 
d isease in the dental office should be 
maintained in written format. Those protocols 
should be evaluated and updated routinely. 
All DHCW should be well educated and 
trained regarding prevention of disease 
cross-transmission.

« Gloves must be worn always when touching 
blood, saliva or mucus membrane and 
especially , when exam ining suspected 
mucosal lesions. Attend one patient at a time 
and reglove after proper hand washing with 
soap and water.
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• Personal protective equipment (PPE) such 
as surgical masks, face shields and protective 
eye-wear are designed to protect the skin, 
mucosa of the eyes, nose and mouth from 
the potentially infective agents. Thus, they 
must be used during dental procedures, 
which can produce splashes. Rubber dam 
isolation also minimizes the production of 
saliva and blood contam inated aerosol 
splatter.

• Handle sharp objects such as needles, scalpel 
blades carefully to avoid any self-inoculation. 
Recap the needle every time with great care 
to avoid accidental needle-stick injuries.

• Instruments used in invasive procedures such 
as forceps, scalers, curettes and burs should 
be sterilized after each use. Other equipment 
such as amalgam condensers and mirrors, 
which come in contact with the superficial 
soft tissues, should be properly disinfected, 
if sterilization is not possible every time.

• Every surface, which is contaminated with 
blood, saliva or other secretions, should be 
covered with disinfectants such as sodium 
hypochlorite or glutaraldyhyde and should be

cleaned thoroughly. Impressions, dentures 
and o ther o ral ap p lia n ce s  should be 
disinfected with a chemical germicide before 
being handled by the DHCWs.

• Biopsy specimens should be placed into leak 
proof and properly labeled containers and 
should prevent any contamination of the 
external surface of the container during the 
procedure.

• Try to use d isposable items (single use 
devices) as far as possible. All disposals 
should be placed into bags, and labeled 
“biohazard” and disposed properly in medical 
waste containers so as to prevent biological 
contact.

• Identify suspected syphilitic lesions and direct 
patients to further evaluation and necessary 
treatment. Last but not least, educate your 
patient on prevention and management of 
STD and provide current updates on trends 
of disease epidemiology and follow proper 
techniques of infection control.

Acknowledgement: Authors thank Professor
L. P. Samaranayake for valuable suggestions.
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Table 1. Orofacial manifestations of syphilis

Primary syphilis 
(9-90 days after 
exposure)

Chancre appearing on the lip, angle of the mouth, tongue, palate, 
nostrils or tonsils 
Oral ulceration
Non-tender cervical lymphadynopathy

Secondary syphilis 
(6 weeks -  6 months 
after exposure)

Snail track ulcers on the tonsil, soft palate, tongue or cheek
Cervical lymphadynopathy; uni- or bi-lateral, rubbery in
consistency, non-tender
Pharyngitis
Iritis
Itchy skin rashes and syphilitic leucoderma patches (hypo pigmentation) 
Alopecia, meningitis 
Fever and malaise 
Condylomata lata

Tertiary syphilis 
After no more than 2 
years of exposure

Gumma on the hard or soft palate, lips, tongue or face. 
Destructive gummatous lesions may produce oronasal fistulae. 
Osteomyelitis of the mandible or maxilla 
Granulomatous nodules of facial skin or oral mucosa 
Atrophic or interstitial glossitis
Atrophy of lingual papillae leading to smooth or wrinkled tongue
Leucoplakia of the tongue
Peri-oral or fine tremor of the tongue
Syphilitic sialadynitis involving major salivary glands.
Cranial nerve palsies-Trigeminal neuropathy (Hitzig syndrome) 
Argyll Robertson pupil

Congenital syphilis Mainly the secondary dentition is affected: Mulberry molar/Moon’s molar, 
Hutchinson’s incisors (central incisors get screw driver appearance)

(Transplacental
exposure) Skin rashes and interstitial keratitis 

Deafness

Bone sclerosis and arthritis

Craniofacial deformities due to involvement of the developing bone : open 
bite or dished appearance of the face, high arched or gothic palate, maxillary 
hypoplasia, bull dog jaw, frontal bossing, rhagades (scars radiating from 
lips)

Saddle nose appearance 

Cranial neuropathies.
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Temporomandibular disorders among 16-19-year olds in
the Colombo district

G.H.T. Rasika, Anura Ariyawardana, Lilani Ekanayake

Abstract
Objectives: To assess the prevalence, signs and 
symptoms of temporomadibular disorders (TMD) 
among 16-19-year olds following collegiate 
education in the district of Colombo.

Material and method: The sample consisted 
of 632 students studying in grades 12 and 13 of 
government schools in the Colombo education 
zone. They were selected from 59 schools using 
a two-stage cluster sampling technique. The data 
were obtained by means of a self-administered 
questionnaire and a clinical examination, which 
were based on the Research and Diagnostic 
Criteria for Tem porom andibular D isorders 
developed by Dworkin and LeResche (1992).

Results: The prevalence of temporomadibular 
disorders was 17% and the prevalence did not 
vary according to gender. In the TMD group, 
yawning (34% ), eating hard foods (32% ), 
chewing (27%) and school attendance were the 
commonly affected daily activities. Over all 45% 
of the sample had experienced one or more 
symptoms related to TMD and having noises/ 
ringing in ears was the most common symptom 
reported (18%). The prevalence o f signs of 
tem poromandibular disorders was 44% and

muscle pain on palpation was the most common 
sign (24%).

Conclusions: The present study has shown that 
the prevalence of TMDs was 17% among 16- 
19-year-olds in the district of Colombo and that 
they had a substantial impact on the daily activities 
of this group of young individuals.

Key words: tem porom andibular disorders, 
prevalence, students

Introduction
Temporomandibular disorders (TMDs) are a 
collective term that refers to a number of clinical 
problems involving the masticatory musculature, 
the iem poro -m and ibu lar jo in t (TM J) and 
associated structures.1 They are considered as 
an important cause of non-dental pain in the oro
facial reg ion .2 M ultiple causes have been 
a ttribu ted  in its aetiogy and they include 
pathophysiologic, psychologic, morphologic 
fac to rs , para functional habits and co 
morbidities.3'4'5

Current "evidence suggests that these disorders 
are common among children and adolescents and 
not confined to adults. According to studies
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conducted in recent times the prevalence of TMD 
among children and adolescents range from 4%- 
68%.6-7'8

In Sri Lanka, it is well known that there is high 
competition for university admission. Selection to 
the universities is based on the performance at 
the General Certificate of Education (Advanced 
Level) examination which follows two years of 
collegiate education commencing in Grade 12. Of 
the total of 119,555 students who passed this 
examination, only 14% secured places in the 
country’s 15 universities in 2006.9 The competitive 
nature of this examination as well as high parental 
expectations and pressures on students are known 
to cause increased levels of stress and anxiety. 
As stress and anxiety have found to be associated 
with TMDs in adolescents,1011 it was considered 
important and relevant to ascertain the extent to 
which adolescents following collegiate education 
are affected by TMDs. Therefore the aim of the 
present study was to determine the prevalence 
and associated signs and symptoms of TMDs 
among 16-19-year-olds following collegiate 
education in the district of Colombo.

Material and method
This cross-sectional descriptive study was 
conducted among 16-19-year-olds studying in 
grades 12 and 13 (advanced level classes) of 
government schools in the Colombo Education 
zone, which is one of the four educational zones 
in the district of Colombo. Data obtained from 
the education authorities indicated that there are 
59 government schools with grade 12 and 13 
classes within this education zone and a total of 
14,786 students were studying in these two 
classes.

As data on prevalence of TM Ds were not 
available for Sri Lankan adolescents, for the 
purpose of calculating the sample size the 
expected population proportion with TMD was 
considered as 50%. When the expected population 
proportion with the condition of interest is

unknow n, the sa fest choice for population 
proportion is considered as 50% .12 The minimum 
sam ple size requ ired  for the present study 
considering the percentage of individuals using a 
prevalence estimate o f 50% at the 95% level of 
confidence and accepting a sampling error of 5% 
was 384. A tw o-stage cluster sampling with 
probability proportionate to size technique was 
used to select the sample. As the cluster sampling 
technique was used it was necessary to make 
adjustments for the design effect, which was 
considered as 1.5.12 Therefore after adjusting for 
the design effect and com pensating for non
respondents (10%), the minimum sample size 
required was 614. A class was considered as a 
cluster and assuming that there are 30 students 
in a class, approxim ately  21 clusters were 
required to select the 614 students (614/30=21). 
In the first stage of cluster sampling, the sampling 
unit was the “school". The 21 clusters were 
identified from the 59 schools according to 
probability proportionate to size technique. The 
selection of the cluster (class) from the particular 
school was done randomly. In the second stage, 
30 students who satisfied the age criterion were 
selected from each cluster. Accordingly the final 
sample consisted of 632 students.

D ata w ere co lle c te d  by m eans o f a self- 
adm in istered  q u es tio n n a ire  and a c lin ica l 
examination. The questionnaire was based on a 
s lig h tly  m odified  v e rs io n  o f the h isto ry  
questionnaire of the Research and Diagnostic 
Criteria for Temporomandibular Disorders (RDC/ 
TMD) protocol.1’ The questionnaire included 
items to obtain information related to pain and its 
characteristics, impact of pain on daily activities, 
symptoms related to TMD and perceived general 
health status and oral health status recorded on a 
6 point scale ranging from excellent to poor. The 
questionnaire was initially developed in English 
and later translated into Sinhalese by a professional 
translator and subsequently back translated to 
English by an independent person who was not 
involved in the study to ensure accuracy and 
comparability of translation. The content validity
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of the translated questionnaire was assessed by 
conducting a discussion with a panel of experts 
in Oral Medicine and Dental Public Health. 
Based on their comments certain questions were 
excluded, which were considered culturally 
unacceptable in the Sri Lankan context. The 
questionnaire was pre-tested among a group of 
75 advanced level students from  ano ther 
education zone in the Colombo district to prevent 
contamination of the study sample and minor 
language modifications were made accordingly. 
The clinical exam ination was based on the 
“Specifications for Clinical Examination” of the 
RDC/TMD protocol and included the following: 
opening pattern, m uscle/joint tenderness on 
palpation and joint sounds on palpation during 
opening/closing. Also the vertical range of motion 
of mandible was assessed in terms of maximum 
unassisted mouth opening in millimeters. The 
clinical examination was carried out while the 
student was seated in a school chair.

The c lin ica l exam ination  fo llow ed  the 
administration of the questionnaire and the first 
author carried out both. To determine the intra
examiner variability, every fifth subject was re
examined at the end of each examination session. 
Prior to the commencement of the study, the 
examiner received extensive training on the 
conduct of the clinical examination based on the 
RDC/TMD protocol and was also calibrated with 
the second author who is a specialist on Oral 
Medicine.

Ethical approval for the study was obtained from 
the Ethical Committee of the Faculty of Medicine, 
University of Colombo. Written informed consent 
was obtained from all participating students prior 
to data collection. Permission to conduct the study 
was obtained from the Director of Education and 
the principals of the selected schools.

Stata 6.0 software was used for data analysis. 
According to the RDC/TMD protocol, those who 
answer in the affirmative to the question “Have 
you had pain in the face, jaw, temple in front of

the ear or in the ear in the past month?” are 
considered to be positive for TMDs. Chi-square 
test was used to determ ine the associations 
between categorical variables and the t-test was 
used to determine the difference between two 
means. To determine the construct validity of the 
translated questionnaire associations between 
perceived general health, perceived oral health 
s ta tus and se lf-reported  TMD pain were 
determined. The translated questionnaire was also 
tested for internal consistency using Cronbach’s 
alpha.

R esults
Of 632 students included in the sample, 47% were 
boys. The mean age of the sample was 17.7 years 
(SD±0.61). Nearly 53% were in the grade 12 
and 47% were in grade 13. The internal 
consistency of the translated questionnaire 
assessed by Cronbach's alpha was 0.76. The 
associations between perceived general health 
status, perceived oral health status and self-rated 
TMD pain were statistically significant. Only 56% 
of students in the TMD group had rated their 
general health as excellent/very good/good 
compared to 81% in the non-TMD group while 
62% in the TMD group had rated their oral health 
as excellent/very good/good compared to 78% in 
the non-TMD group. These differences were 
statistically significant.

Table 1 shows the prevalence and description of 
self-reported TMD pain. Nearly 17% of the 
students reported that they experienced pain in 
the face, jaw, temple, in front of the ear or ear 
during the past month and thus considered as 
positive for TMD. In 54% of the subjects, the 
pain had been present for over 12 months. Nearly 
58% had reported that they experienced recurrent 
pain while only 42% had sought treatment for 
the pain.

TMD pain had an impact on many daily activities 
of the students with yawning (34%), eating hard 
foods (32% ), chew ing (27% ) and school 
attendance (21%) being the commonly affected 
activities (Table 2).
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A ssociations betw een TMD and related  
symptoms are given in Table 3. Among the total 
sam ple, 45%  had reported  that they had 
experienced one or more symptoms and having 
noises/ringing in the ear was the most common 
symptom reported (18%). Overall, the prevalence 
of symptoms was significantly higher in the TMD 
group (73%) compared to the non-TMD group 
(40%). Moreover the prevalence of individual 
symptoms was also higher in the TMD group 
compared to the non-TMD group. In the TMD 
group, jaw click/pop when opening/closing/ 
chewing was the most commonly reported 
symptom (36%).

Nearly 44% of the total sample had one or more 
sign of TMD and muscle pain on palpation was 
the most common sign (24%). Both the overall 
prevalence o f signs and the prevalence of 
individual signs were significantly higher in the 
TMD group compared to the non-TMD group. 
Moreover the degree of maximum unassisted 
opening was significantly lower in the TMD group 
compared to the non-TMD group (Table 4).

Discussion
The present study though confined to 16-19-year- 
olds was the first to assess the burden of TMD 
in the Sri Lankan population. Thus this study 
provides valuable information about a group of 
conditions that has shown to have a significant 
impact on the oral health related quality of life of 
individuals hitherto not investigated in Sri Lanka.14 
A Sinhalese translation of the history questionnaire 
and the “specifications for clinical examination” 
of the RDC/TMD protocol was used for the 
purpose of diagnosis of TMDs in this study. The 
significant associations between perceived 
general health status, perceived oral health status 
and self reported TMD pain provided evidence 
for the construct validity of the translated 
questionnaire. The internal consistency (0.76) of 
the translated questionnaire was also acceptable 
as the Cronbach’s alpha value was above the 
threshold of 0.7.15 Thus the Sinhalese translation 
of the history questionnaire was deemed valid to

collect information about TMD from students. 
Based on this protocol, students reporting pain in 
the face, jaw, temple, in front or in the ear during 
the previous month were considered as positive 
for TMD and consisted the TMD group. The 
prevalence estimate is therefore based on self- 
reports. Accordingly the prevalence of TMD in 
this group of students was 17%.

Several studies from different parts of the world 
have investigated the prevalence of TMDs in 
adolescents in recent times and it is apparent that 
there are considerable variations in the reported 
p rev a len ce  ra tes . H ow ever, due to the 
methodological variations such as differences in 
the age groups considered and the criteria used 
for diagnosis of TMDs, meaningful comparisons 
with previous studies are difficult. Studies on 
Sw edish adolescents using the RDC/TM D 
criteria have reported prevalence rates ranging 
from 4.2-7% where as Casanova-Rosado et al.s 
10,11 in a Mexican study using the same criteria 
have reported  a high p rev a len ce  o f 42% . 
However, it is noteworthy that the participants of 
the Mexican study included both adolescents and 
youth between the ages of 14-25 years. According 
to Feteih the prevalence of TMDs in 12-16-year- 
old Saudi Arabian adolescents was 21% .16 The 
prevalence of TM Ds in the present study is 
comparable to that reported for Brazilian students 
of a similar age group (16.3% ).17

Significant gender variations in TMDs were not 
observed in the present study. However several 
studies have reported that the prevalence of 
TMDs varied significantly among the two gender 
groups with girls being more affected than 
boys.1116 The majority (58%) of the sample in 
the present study had experienced recurrent type 
o f pain w hile N ils s o n 18 had reported  that 
fluctuating type of TMD pain was more common 
among Swedish adolescents. Treatment seeking 
behaviour for TMDs was rather low in this group 
of students with only 42% reporting that they 
obtained care. Experiencing only a single episode 
of pain may be a contributory factor for the low
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treatment seeking behaviour. In their study 
Nilsson etal, found that only 34% of adolescents 
with TMD pain were given treatment.8 It was 
evident from the results that TMD pain had a 
significant impact on the students. Yawning, eating 
hard foods, chewing and school attendance were 
the commonly affected activities. Other studies 
have also reported that absence from school was 
common among Swedish adolescents suffering 
from TMDs.1018 Similar to the present study, Yaps 
et al, have also found that eating hard foods, 
yawning and chewing were the com m only 
affected activities in adult TMD patients.19

TMD related symptoms were investigated in all 
participants and the prevalence of symptoms was 
found to be higher in this study (45%) compared 
to what has been reported by adolescents in other 
studies (3 1 -3 3 % ).716 The m ost p reva len t 
symptom in the present study was noises/ringing 
in the ear. On the other hand headache was the 
most p reva len t sym ptom  am ong Saudi 
adolescents while in Brazilian adolescents; it was 
joint sounds.20 This shows that TMD related 
symptoms vary from population to population. As 
expected prevalence of symptoms was higher in 
the TMD group than in the non-TMD group.

Of the total sample only 9% reported that they 
experienced pain on the face while being clinically 
examined where as nearly 17% had experienced 
pain in the face according to self-reports. The 
higher rate of prevalence of TMDs according to 
self-reports compared to the clinically detected 
prevalence may be due to the fact that self-reports 
were based on the experience of pain over a 
period of one-month and not on the day of the 
examination. The prevalence of TMD signs 
among subjects of the present study (44%) was 
much higher than the prevalence of signs among 
Saudi adolescents (21% ).716 M uscle pain on 
palpation was the most common sign in this study 
while among Saudi adolescents716 and Brazilian 
adolescents20 joint sounds when opening and 
closing were the most prevalent. Restricted 
mouth opening is also a common sign of TMDs. 
According to the World Health Organization,21

jaw opening of <30 mm is considered as reduced 
jaw mobility. Based on this criterion, 14% of the 
present sample could be considered as having 
restricted jaw mobility. The mean maximum mouth 
opening was 39 mm in the present study where 
as a Turkish study on children had reported the 
mean maximum mouth opening as 48 mm.6 
Though the mean maximum mouth opening of 
the Turkish study was higher than what was 
observed in the present study, it is noteworthy 
that participants of that study were between 9- 
14 years compared to participants of the present 
study who were 16-19 years old. It was also 
evident from the results that the degree of 
maximum mouth opening was significantly lower 
in the TMD group compared to the non-TMD 
group. This is in contrast to the findings of Sonmez 
et al, who found that there was no difference in 
the degree of mouth opening in children with and 
without TMDs.6 There are a few limitations to 
this study. As the prevalence and symptoms of 
TMDs were based on self-reports there is a 
potential for measurement bias to occur due to 
misclassification of other conditions such as 
temporal headache and actual earache as TMDs. 
Moreover, recall bias could have also influenced 
the results. Due to logistic constraints such as 
difficulty in obtaining permission from private 
schools to conduct studies, the present study had 
to be limited to students studying in government 
schools in the Colombo education zone.

Conclusios
In conclusion, it was evident from the present 
study that prevalence of TMDs was 17% among 
16-19-year-olds (Sinhalese) in the district of 
Colombo and that they had a substantial impact 
on the daily activities of this group of young 
individuals. As this study was confined to 16-19 
year-olds of the Colombo district, the results 
cannot be generalized to the student population 
o f Sri Lanka at large . T herefore  it is 
recommended that further studies be carried out 
in different settings among wider populations to 
determ ine the burden and the risk factors 
associated with TMDs.
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Table 1. Prevalence and characteristics of self-reported TMD pain

Variable Number Percentage

With TMD pain 98 16.8%
Without TMD pain 485 83.2%

Duration of pain (years)*
<1 23 46.0%
>1 27 54.0%

Nature of pain*
Persistent 3 3.6%
Recurrent 48 57.8%
One time 32 38.6%

Treatment seeking behaviour for TMD pain*
Never obtained care 53 58.2%
Obtained in the last 6 months 28 30.8%
Obtained more than 6 months ago 10 11.0%

* Totals in different categories do not add up to 98 as there were missing values

Table 2. Impact of TMD pain on daily activities (n=98)

Activity Number Percentage

Chewing 26 26.5%
Drinking 3 3.1%
Exercising 6 6.1%
Eating hard food 31 31.6%
Eating soft food 2 2.0%
Smiling/laughing 7 7.1%
Cleaning teeth or face 9 9.2%
Yawning 33 33.7%
Swallowing 10 10.2%
Talking 14 14.3%
Absence from school 21 21.4%
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Table 3. Relationship between TMD and some associated symptoms

Symptom TMD Group* Non-TMD Group Total Sample
Number P e r c e n ta g e Number P e rc e n ta g e

Presence of jaw lock
Yes 21 22.8 40 8.5 61 10.8
No 71 77.2

PcO.OOl
430 91.5 501 89.2

Jaw click / pop when opening / 
closing /chewing
Yes 34 36.2 34 7.3 68 12.1
No 60 63.8

PcO.OOl
433 92.7 493 87.9

Grating / grinding noise when 
opening / closing / chewing 
Yes 15 16.7 15 3.2 30 5.3
No 75 83.3

PcO.OOl
458 96.8 533 94.7

Clench / grind teeth when 
sleeping at night
Yes 14 15.7 22 4.7 36 6.4
No 75 84.3

PcO.OOl
448 95.3 523 93.6

Clench / grind teeth during the day
Yes 16 16.5 30 6.4 46 8.2
No 81 83.5

P=0.001
436 93.6 517 91.8

Jaw ache / stiffness when waking 
in the morning
Yes 14 15.1 13 2.7 27 4.7
No 79 84.9

PcO.OOl
464 97.3 543 95.3

Noises/ringing in ear
Yes 32 34.8 65 14.1 97 17.5
No 60 65.2

PcO.OOl
396 85.9 456 82.5

Bite feels uncomfortable / unusual 
Yes 16 17.4 15 3.2 31 5.5
No 76 82.6

PcO.OOl
454 96.8 530 94.5

Any symptom 
Yes 71 72.5 192 39.6 263 45.1
No 27 27.5

PcO.OOl
293 60.4 530 54.5

* Based on self-reports
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Table 4. Relationship between TMD and some associated signs

Signs TMD
Number

Group*
P e r c e n ta g e

Non-TMD
Number

Group
P e r c e n t a g e

Total
Number

Sample
P e rc e n ta g e

Joint sounds when opening
Yes 39 39.8 37 7.6 76 13.0
No 59 60.2

PcO.OOl
448 92.4 507 87.0

Joint sounds when closing
Yes 37 37.8 27 5.6 64 11.0
No 61 62.2

PcO.OOl
458 94.4 519 89.0

Muscle pain on palpation
Yes 54 55.1 83 17.1 137 23.5
No 44 44.9

PcO.OOl
402 82.9 446 76.5

Joint pain on palpation
Yes 39 39.8 29 6.0 68 11.7
No 59 60.2

PcO.OOl
456 94.0 515 88.3

Opening pattern
Deviation 48 49.0 116 23.9 164 28.1
Normal 50 51.0

PcO.OOl
369 76.1 419 71.9

Any of the above signs
Yes 75 76.5 179 37.0 254 43.6
No 23 23.5

PcO.OOl
305 63.0 328 56.4

Maximum unassisted opening (mm) 35.8 ± 8.6 39.4 ± 7.5 
PcO.0001

38.8 ± 7.8

* Based on self-reports
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Reasons for extraction of permanent teeth in 
patients seeking dental care

T. A nandam oorthy and A.M . Attygalla

Abstract
Objectives: This survey was conducted to 
identify the reasons for extraction of permanent 
teeth and to find out the commonly extracted tooth 
in the selected sample of patients.

Material and method: A total of 1014 subjects 
were selected from patients attending the surgery 
clinic of the Department of Oral and Maxillofacial 
Surgery and Out Patients Department of the 
Dental H ospital (Teaching), U niversity  of 
Peradeniya. Relevant data were collected prior 
to extraction using an interviewer administrated 
questionnaire. Age range of the sample was 12 
to 90 years (mean age: 39.52+ 15.3 years). Fifty 
nine percent of the patients were females.

Results: Results showed that 72% of the patients 
got their teeth extracted due to caries and its 
sequelae The third decade of life (31 -40) appears 
to be the age group with maximum number of 
extractions (24%). Periodontal disease accounted 
for extractions in 17% of the patients. Eighty nine 
percent of those who lost their teeth due to 
periodontal disease were above 40 years of age. 
Twenty four percent of extracted teeth were 
mandibular and maxillary first molars.

Conclusion: The main reason for the need for 
extraction of teeth was caries and its sequelae in 
the present cohort of patients. Mandibular and

maxillary first molars were the most common 
permanent teeth extracted.

Key words: Extraction, Caries, Periodontal 
disease.

Introduction
The reasons for tooth loss in a community provides 
useful information regarding the prevalence of 
dental disease, the availability of dental health 
services and the attitudes of both dentists and 
patients towards extraction of teeth.1 The socio 
economic status of the public is also reported as 
a contributory factor for tooth mortality owing to 
the low priority given for oral health care.23 
Extraction of teeth under local anesthesia has 
become the first line of treatment for common 
oral diseases such as caries and periodontal 
diseases specially in third world countries.4 On 
the other hand, tooth mortality clearly indicates 
the failure in controlling such preventable common 
oral diseases.

Literature reveals that dental caries and it’s 
sequelae as the main reason for extraction of 
teeth and the periodontal disease is the second 
most common cause.2-5'6-7-8-910These studies also 
indicate that the mandibular molars were the most 
frequently extracted teeth due to caries 2-5-6-7-10 
However, changes in the pattern of dental diseases 
has been observed in the recent past. A decline
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in the incidence of dental caries has also been 
reported .710 These changes m ay have an 
influence on reasons of tooth extractions.3

A study carried out by Ramanathan in 1979 in Sri 
Lanka revealed that the percentage of teeth 
extracted due to caries and its sequelae was 
85%.4 The report further highlighted that 13% of 
teeth were extracted due to periodontal disease. 
Numerous studies have been conducted to 
determine the reasons for extractions of teeth and 
the most frequently extracted teeth among 
different population groups in the world11121314 
However, in Sri Lanka since 1979 no study has 
been conducted to ascertain the reasons for tooth 
extractions. Therefore the present study aims to 
explore the reasons for tooth extractions and to 
determine commonly extracted teeth in a cohort 
of Sri Lankan patients.

Material and method
A convenient sample of 1014 patients who 
attended the Dental H ospital (Teaching) 
Peradeniya during the year 2005 was selected 
for this study. The age of the patients ranged from 
11 to 90 years (mean age 39.5 ± 15.3 years). 
The relevant data were recorded prior to surgery 
by the dental surgeons and dental students who 
attended to these patients (They had been given 
instructions on the questionnaire prior to survey). 
In collecting information, surgical removal of third 
molars were excluded. However, third molars 
extracted using forceps were included in the 
sample. Extraction of retained roots were also 
considered under sequelae of caries.

The questionnaire consisted of four parts as 
follows.
(1) Socio-demographic data
(2) Reasons for extraction based on clinical 

diagnosis
(3) Type of tooth extracted
(4) Habits of the patients such as smoking and 

betel chewing

The q u e s tio n n a ire  w as p re-tes ted  among 
randomly selected 20 subjects and the necessary 
modifications were made. The data were analyzed 
using SPSS software package.

R esults
Table 1 gives the age and gender distribution of 
the sample. There were 603 (59. 46%) females 
and 411 (40.53%) m ales in the study group. 
Majority of patients (n=241) were in the age 
groups between 31-40 years (23.67%).

Table 2 gives the distribution of patients according 
to the age groups and the reasons for extraction. 
O f the patients who had extractions due to 
periodontal disease, higher percentage was in the 
51 to 60 year age g roup . P re -p ro sth e tic  
extractions were 5.4% of all the teeth.

Table 3 gives the detail of the number of teeth 
extracted from a patient at the surgical interven
tion. The total number of teeth extracted from 
1014 patients were 1202 (male 493 F 709). Eighty 
four percent of patients had undergone extrac
tion of one tooth at the surgical intervention whilst 
14% had two teeth extracted.

Table 4 gives reasons for extraction of teeth in 
patients who chew betel. Thirty four percent of 
betel chewers and 15% of non betel chewers got 
their teeth extracted due to periodontal disease. 
Tooth extractions as a result of caries and its se
quelae accounted for 57% in betel chewers and 
75% in non betel chewers.

Table 5 gives the reasons for extraction of teeth 
in habitual smokers. Among the total of 1014 
patients, 109 (11% ) w ere sm okers and 905 
patients were non smokers. Thirty percent of teeth 
were extracted due to periodontal disease in 
smokers. Only 16 % of teeth were extracted due 
to periodontal disease in non smokers. Tooth 
extractions as a result of caries and its sequelae 
accounted for 45% in smokers and 60% in non 
smokers.
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Table 1. Distribution of subjects according to age and gender

Age Group Male (Number) Female (Number) Total

11-20 53 (50.96%) 51 (49.04%) 104(10.25%)
21-30 101(43.72%) 130(56.28%) 231(22.78%)
31-40 76 (31.53%) 165 (68.46%) 241(23.76%)
41-50 67 (35.44%) 122 (64.55%) 189(18.63%)
51-60 60 (39.21%) 93 (60.78%) 153(15.08%)
61-70 33 (52.38%) 30(47.61%) 63 (6.21%)
71-80 20 (66.66%) 10(33.33%) 30 (2.95%)
80+ 1 (33.33%) 2 (66.66%) 3 (0.29%)

Total 411 (40.53% ) 603 (59.46%) 1014 (100%)

Table 2. Distribution of patients according to the age groups and reasons for extraction

Subjects Periodontal
disease

Caries Pre
prosthetic

Orthodontic
purposes

Trauma Occlusal
purposes

Other
causes

Age
group

Number
and

percentage

Number
and

percentage

Number
and

percentage

Number
and

percentage

Number
and

percentage

Number
and

percentage

Number
and

percentage

Number
and

percentage

11-20 104(10.25%) 0 93 (89.42%) 1(1.00%) 4(3.8%) 0 2(1.9%c) 4(3.82%)

21-30 231(22.7%) 3(1.29%) 210(90.9%) 0 2(0.9%) 1(0.4%.) 8(3.5%) 7(2.9%)

31-40 241(23.76%) 17(7.0%)) 212(87.9%)) 9(3.7%) 0 1(0.4%) 0 2(0.8%))

41-50 189(18.63%) 54(28.6%)) 116(61.4%)) 14(7.4%) 0 0 0 5(2.6%))

51-60 153(15.08%) 62(40.5%)) 67(43.8%) 19(12.4%)) 0 2(1.3%)) 0 3 (2.0%.)

61-70 63(6.21%) 24(38.0%)) 27(42.8%) 7(11.1%) 0 1(1.6%) 0 4(6.3%)

71-80 30(2.95%) 15(50.0%) 8(26.6%-) 5(16.6%) 0 1(3.3%)) 1(3.3%)) 0

80+ 3(0.29%) 2(66.6%) 1(33.3%-) 0 0 0 0 0

T o ta l 1014(100%) 177(17.4%) 734(72.3%.) 55 (5.4%) 6(0.6%) 6(0.6%) 11(1.0%) 25(2.4%)

Table 3. N um ber of teeth extracted in a single visit.

Number of teeth extracted M ale Femal Total

1 343 512 855
2 58 80 138
3 8 7 15
4 2 4 6
5 0 2 2
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Table 4. Reasons for extraction of teeth in patients who chew betel

Reason Betel chewing

Yes No

Periodontal disease 48 (34.04%) 129(14.78%)
Caries 80(56.74%) 653(74.80%)
Prosthetics 10(7.09%) 45(5.15%)
Orthodontics 0 6(0.69%)
Trauma 0 6(0.69%)
Occlusal 0 12(1.37%)
Patient’s choice 0 4(0.46%)
Others 3(2.13%) 18(2.06%)

Total 141 873

Table 5. Reasons for extraction of teeth in habitual smokers

Reason Smokers N on-sm okers Total

Periodontal disease 32(29.36%) 145(16.02%) 177
Caries 49(44.95%) 547(60.44%) 596
Root 13(11.93%) 125(13.81%) 138
Prosthetics 10(9.17%) 45(4.97%) 55
Orthodontics 0(0%) 6(0.66%) 6
Trauma 0 (0%) 6(0.66%) 6
Occlusal 2(1.83%) 9(0.99%) 11
Patient’s choice 1(0.92%) 3(0.33%) 4
Any other 2(1.83%) 19(2.10%) 21

Total 109 905 1014
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Type of tooth extracted

Figure 1 Percentage distribution of upper teeth extracted by tooth type

Type of tooth extracted

Figure 2 Percentage distribution o f low er teeth extracted by tooth type
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Figures 1 and 2 show percentages of the tooth 
type extracted from upper and lower jaws 
separately. The highest percentage (24%) of the 
tooth type extracted was the first molars of both 
jaws. Least percentage of the teeth to be 
extracted (3.25%) was lower canines.

Discussion
The findings of the present study show that the 
main reason for extractions in patients seeking 
dental care was caries and its sequelae (72%). 
Earlier studies carried out by Bambaradeniya 
(1975)and Ramanathan (1979) on a comparable 
sample of patients attending dental clinics at the 
dental school and the Kandy Hospital indicated 
that extraction of teeth due to caries and its 
sequelae were 73% and 85% respectively.4-6 The 
findings of the present study are in agreement 
with the results of these two reported studies. As 
revealed in the present study the extraction of 
teeth due to dental caries and its sequelae (72%) 
is very high compared to reported values for some 
industrialized countries such as Japan (55.4%), 
England (47.5%) and Germany (20.7%)81U2

Ramanathan in 1979 showed that 36% of patients 
who had their teeth extracted belonged to the age 
group of 21-30. years.4 However, in the present 
study, percentage of teeth extracted was 23 in 
the age group of 21-30 years. This shows that 
there is a declining trend in the number of patients 
who required extraction among the younger age 
group. This trend may be attributed to the 
increased awareness of oral health care among 
younger generation and/or the use of fluoridated 
tooth paste. The results of the present study also 
demonstrated that the highest number of patients 
(24%) who had extractions, belonged to the age 
group of 31 -40 years. Ramanathan reported that 
the percentage of teeth extracted was only 15% 
in this age group (31-40 years). The reduction in 
the percentage of extractions in Ramanatha’s 
study may be due to the fact that most of the 
susceptible teeth for caries in these patients would 
have been extracted before they reached the age 
of 31-40 years.

In the present study, extraction of teeth as a result 
of periodontal disease accounted for only 17% 
irresp ec tiv e  o f the age groups. However, 
extractions due to periodontal disease were done 
mainly in age groups above 40 years. This shows 
that periodontal disease is the common reason 
for extraction of teeth among old age groups. This 
finding is also in agreement with the results ot 
studies carried out in Sri Lanka and many other 
countries.4-6-8-10"

The majority of patients (85%) in the present 
sample had only one tooth extracted whilst 14% 
of patients had undergone extraction of two teeth 
at the surgical intervention. (Table 3). The mean 
number of teeth extracted per patient is 1.17. This 
value is comparatively lower than 1.81 reported 
by Agerholnr and Sidi for England and Wales and 
lower than the value of 1.5 reported for Japanese 
by Morita et al in 1999.8-9

M andibular molars were the most commonly 
extracted teeth due to caries in the present sample 
and the mandibular incisors were more often 
extracted due to periodontal disease. These 
findings are also in agreement with previous 
stud ies repo rted  in Sri L anka  and o ther 
countries.4-6,9

Our findings further show that the extractions due 
to periodontal disease are more common among 
betel chewers and smokers compared to non betel 
chewers and non smokers. These findings are in 
agreement with the percentages reported by Ling 
et al.'5 This shows that both betel chewing and 
smoking adversely influence the periodontal 
health.16

Conclusions
This study showed that the percentage of patients 
who had extractions due to dental caries and its 
sequelae (72%) still remain as the main cause 
for extraction of teeth. The decline in extractions 
of teeth in the younger age groups may be 
attributed to the reduced incidence of dental caries 
following the introduction of fluoridated tooth
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pastes since mid 1970s and the im proved 
restorative trea tm ent fac ilities . H ow ever, 
periodontal disease was the main reason for dental 
extractions in the patients above 40 years. Among 
the betel chewers and smokers the extractions 
of teeth due to periodon ta l d ise a se  is 
comparatively high when compared with non betel 
chewers and nonsmoker.
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Study on biopsy practice of Dental Surgeons in Sri Lanka

E.A.P.D. A niaratunga and Upul B. Dissanayake

Abstract:
Objectives: Firstly to find out the percentage of 
Dental Surgeons (DSs) practice biopsies in Sri 
Lanka and secondly to evaluate the management 
procedures that they follow when biopsies are 
not performed, and finally to analyze the accuracy 
of the clinical diagnosis of selected cohort of oral 
lesions with reference to h istopath log ica l 
diagnosis.

Material and m ethod: Specially designed 
questionnaire  was used fo r the survey. 
Questionnaires were sent to 950 dental surgeons 
working in 18 districts with undisturbed postal 
services out of 24 in Sri Lanka. Both private and 
governm ent sector D ental S urgeons were 
included in the study.

R esults: The rate o f response  for the 
questionnaire was 46.5%. Percentage of DSs 
who practice biopsies was only 29.5. Eighty two 
percent of private sector DSs did not perform 
biopsies. DSs who practiced biopsies in the public 
sector were 48.8%. Sixty percent of the DSs 
either periodically review or advise the paitents 
to attend to the clinic if he or she feels necessary. 
Nearly 15% excisesed white lesions without 
sending for histology. Second part of the study 
showed 1.92% (85/4427) innocent looking

clinically benign lesions were histopathologically 
proven to be malignant.

Conclusions: Majority of Sri Lankan Dental 
Surgeons do not perform biopsies (70.5%) in 
clinical practice. There is an obligatory need of 
perform ing biopsies for oral white lesions 
particularly in a country like Sri Lanka where 
dysplasia has been more frequently found in oral 
white lesions (40%). Some lesions that were 
clinically diagnosed as benign have been found 
to be malignant in the histological investigation. 
As such if the tissue is worth removal, it is worth 
examining for histopathology.

Key words: Biopsies, Biopsy Pratice in Sri Lanka

Introduction
Early detection and diagnosis of oral malignant 
lesions and other oral diseases that may be life 
threatening constitute an important role of the 
Dental Surgeon (DS).1 This is particularly true in 
a country like Sri Lanka where oral cancer is 
one o f the m ost com m on m alignanc ies .2 
Therefore, it is important that the DSs carry out 
a thorough examination of the oral cavity/mucosa 
for suspicious lesions in those patients who come 
for routine dental treatment.3 Early diagnosis of 
clinically suspicious lesions by performing a biopsy 
for histopathological examination would have a
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greater influence on the prognostic outcome of 
the eventual treatment of such malignancies.
A biopsy is a tissue sample removed surgically 
from a living being for the purpose of 
histopathological examination. The value of a 
biopsy in patient management can considerably 
vary from patient to patient. However, a biopsy 
is indicated if the clinician is not sure of the 
diagnosis of the lesion concerned, provided no 
contraindications for performing such procedure 
exist. In addition to the establishment of the 
histopathological diagnosis, biopsies may also be 
useful in predicting the prognosis of oral cancers 
and pre cancers and in m onito ring  the 
effectiveness of certain treatment modalities.

The aims of the present study were firstly to find 
out what percentage of DSs in Sri Lanka practice 
biopsy procedures and secondly to evaluate the 
management procedures that they follow when 
biopsies are not performed, and finally to analyze 
the accuracy of the clinical diagnosis of selected 
cohort o f oral lesions w ith reference to 
histopathlogical diagnosis.

Material and method
A survey was carried  out by m eans o f a 
questionnaire specially designed for the study 
under the direct instructions of the community 
dental health experts who are experienced in 
designing this type of studies. In carrying out the 
study the questionnaire was dispatched to 950 
DSs who were working in the government sector 
and/or in the private sector. A self addressed 
envelope was also attached to the questionnaire 
for the convenience of the DSs to return the 
completed questionnaire. A reminder was sent 
two weeks after posting the questionnaire.

Using the questionnaire, DSs were asked to 
indicate whether they practice biopsy procedures. 
DSs who do not practice biopsy procedures and 
those DSs who believed that lesions that were 
clinically obvious require no biopsies were then

asked to indicate how they would manage, the 
given nine different clinical lesions below.

1. Frictional keratosis presenting as white 
lesions

2. Pyogenic granuloma
3. Epulides
4. Fibro epithelial polyps
5. Mucoceles
6. Papillomas and Viral warts
7. Cysts
8. Periapical granulomas
9. Traumatic ulcers

D ifferent m anagem ent options given in the 
questionnaire were as follows:

1. Perform a biopsy (incision or excision)
2. Surgical excision without histopathological 

examination
3. Periodical reviews without removal
4. Review only if necessary
5. Referral to a specialist

Options 2, 3 and 4 given above could only be 
justified if the lesions could be clinically diagnosed 
with a great deal of accuracy. As such, a second 
study was carried out separately to analyze the 
accuracy of clinical diagnosis of the DSs with 
reference to histopathological diagnosis using 
archival records.

In the second part of the study all the request 
forms attached to biopsy specimens received by 
the Department of Oral Pathology, Faculty of 
Dental Sciences for the diagnostic puiposes during 
the period between 1994 and 2004 were retrieved 
from departmental reports. The clinical diagnoses 
included in the request forms w'ere computed in 
a table and they  w ere  com pared  w ith the 
respective histopathological diagnoses obtained 
from  the pathology reg iste r to find out the 
accuracy of the clinical prediction.
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Results
Figurel gives the bar chart to show the number 
of DSs who practice biopsy procedures both in 
government and private sectors. A total of 437 
(46%) DSs out of 950 had responded to the 
questionnaire. Out of respondents, 170 (38.7%) 
were DSs attached to the government sector and 
267 (61%) were in the private dental practice. 
Analysis of the questionnaire showed that 70.5% 
(n=308) of DSs do not practice any biopsy 
procedure in their clinics. The number of DSs 
who performed biopsies whenever indicated was 
only 29.5% (129/437) (Fig 1). When the sample 
is dichotomized as private and government sector 
DSs, it was evident that only 17.2 % (46/ 287) of 
private sector DSs practiced biopsy procedures 
in their private clinics. Rem aining majority 
(82.8%) did not practice biopsy procedures. Even 
in government hospitals large number of DSs 
(n=87, 51.2%) refrained from practicing biopsy 
procedures.

Table 1 shows the percentage of DSs who treated 
frictional keratosis presenting as white lesions, 
pyogenic granulomas, epulides, fibroepithelial 
polyps, mucoceles, papillomas/viral warts, cysts, 
periapical granulomas and traumatic ulcers 
without a histopathological diagnosis. Further, 
with regard to frictional keratosis, 22% of DSs 
felt that it is adequate to review only if necessary, 
without any definitive treatment or periodical 
review. Opinion was similar for traumatic ulcers 
too. in 59% of DSs.

Table 2 shows different management options 
offered/procedures followed by the DSs who do 
not practice biopsy procedures, when patients are 
presented to them with most common types of 
clinical lesions given in the questionnaire (frictional 
keratosis presenting as white lesions, pyogenic 
granulomas, epulides, fibroepithelial polyps, 
m ucoceles, papillom as, viral warts, cysts, 
periapical granulomas and traumatic ulcers). Sixty 
percent of the DSs either periodically reviewed

250i N=221

Private S ector: 
N=267

M Yes □ No

N=83 N=87

N=170

Figurel. Number of DSs who practice biopsy procedures in both government and private sectors. “Yes” 
denotes the number of DSs who practice biopsy procedures. “No” denotes the number of DSs 
who do not practice biopsy procedures.
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or advised them to attend to the clinic if he or she 
feels necessary. Less than 15% of the DSs out 
of the total of 214 excised the white lesions and 
threw them  away w ithout sending  for 
histopathological opinion.

Table 3 gives the number and percentage of 
histopathologically malignant lesions detected 
among the selected cohort of clinically benign 
lesions (frictional keratosis/white lesions, pyogenic 
granulom s, epulides, po lyps, m ucoceles,

p ap illom as, v ira l w arts , cy sts , periapical 
granulomas and traumatic ulcers). There were 
111 cases of frictional keratosis presenting as 
white lesions, 1408 cases of pyogenic granulomas, 
epulides. fibroepithelial polyps, 1198 cases of 
mucoceles, 306 cases of papillomas/viral warts. 
1286 cases of cysts and periapical graulomas and 
430 cases of benign ulcers including traumatic 
and apthous ulcers. Histopathological analysis 
revealed that 17.1% of clinically white lesions/ 
frictional keratotic lesions, 7.6% of clinically

Table 1. Percentage of DSs who surgically rem ove the m ost com m on types o f clin ically  benign oral 
lesions (given in the questionnaire) without performing a biopsy.

Clinical lesion Percentage of DSs

White lesions 13%
Pyogenic granulomas 52%
Epulides 62%
Fibroepithelial polyps 55%
Mucoceles 66%
Papillomas/Viral warts 33%
Cysts 37%
Periapical granulomas 54%
Traumatic ulcers 4%

Table 2. Different management options offered by the DSs who do not practice biopsy procedures, for 
patients presented with nine different clinically benign oral lesions given in the questionnaire

Clinical diagnosis

Frictional keratosis 
/White lesions 
Pyogenic granulomas 
Epulides 
Polyps 
Mucoceles
Papillomas/Viral warts 
Cysts
Periapical granulomas 
Traumatic ulcers

Surgical Periodic R eview  Refer to a
excision_____review s SOS specia lists

28(13% ) 80 (37%) 48(22% ) 58 (27%) 214

100 (52%) 18(10% )
126 (62%) 14 (7%)
114(58%) 26 (20%)
134 (66%) 8 (4%)
58 (33%) 12 (7%)
70 (37%) 14 (7%)
96 (54%) 30(17% )
8 (4%) 62 (32%)

18(10% ) 54 (28%)
22(11% ) 40 (20%)
22(11% ) 44 (20%)
30(15% ) 30(15% )
20(12% ) 84 (48%)
12 (6%) 94 (50%)
22(12% ) 30(17% )
114(59%) 8 (4%)

190
202
206
202
174
190
178
192
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Clinical diagnosis Number 
of cases

Histologically 
malignant (%)

Frictional keratosis/White lesions 111 19(17.1%)
Pyogenic granulomas/Epulides/Polyps 1408 23 (1.6%)
Mucoceles 1198 3 (0.25%)
Papillomas and Viral warts 306 18(5.88%)
Cysts and Periapical granulomas 1286 13 (1%)
Traumatic ulcers 118 9 (7.6%)
Total 4427 85(1.92%)

traum atic u lcers, and 5.8%  o f c lin ic a lly  
papillom atous les io n s /v ira l w arts  were 
histopathologically malignant. A total of 85 
(1.92%) out of 4427 innocent looking clinically 
benign lesions were histopathologically proven to 
be malignant.

Discussion
An alarming num ber of Sri Lankan Dental 
Surgeons (DSs) do not perform biopsies (70.5%) 
in clinical practice. Biopsy practice among DSs 
who work in the public sector is comparatively 
higher. The majority (82.8%) of private sector 
DSs refrains from performing biopsies. However, 
no reported Sri Lankan studies are available to 
compare the findings. Internationally reported 
questionnaire based studies on biopsy practice are 
also limited. Diamanti eta l,(2002) reported only 
15% (53/355) o f DSs practiced biopsies in 
M anchester.4 P ercen tages repo rted  by 
Margarone et al, (1984) and Payne (1977) were 
also similar to the value reported by Diamant et 
al, (2002).56 It has been shown that the biopsy 
practice among DSs in UK was 21%.7 Cowan et 
al, (1995) reported only 12% of dentists attempted 
biopsies in Northern Ireland.8 Berge (1992) found 
56% Norwegian DSs offered biopsy services.9 
However, biopsy practice among Sri Lankan DSs 
is comparatively higher than findings reported for

western countries except Norway. In Norway, 
DSs are forced to perform a wider range of dental 
procedures due to inadequate supply of oral 
surgery services.4 Present comparison shows that 
there is a wide variation in the rate of response 
of the DSs for the questionnaire. Response rate 
was 71% in Payne’s study (1977) and 67% in 
Cowan’s study (1995) compared to 46.5% in the 
present study.6-8 Only 16% of DS responded to 
the questionnaire in UK.7 It should be noted 
however, the influence of the rate of response on 
final results can not be ignored.

C onsiderab le  num ber o f Sri Lankan DSs 
surgically remove clinically benign lesions based 
on their own clinical judgment and do not send 
tissues forhistopathological investigation. Some 
DSs advise the patients with clinically benign oral 
lesions to attend to the clinic again only if he/she 
feels necessary. Both these practices are not 
justifiable as clinically benign lesions could 
histologically turnout to be malignant. In the 
present study, over 1.9% of lesions that were 
clinically diagnosed as benign have been found 
to be malignant in the histological investigation. 
As such, significance o f h istopathological 
investigation of clinically benign lesions cannot 
be ignored.
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Those DSs who do not practice biopsies either 
review the clinically benign lesions periodically 
or refer the patients to a specia lis t for 
management. Diamanti etal (2002) reported that 
55% of the DSs referred patients without any 
investigation and 30% of DSs reviewed patients 
and then referred if necessary.4 However, 74% 
of the DSs in UK are found to refer patients to a 
specialist without any investigation.7 Though 
periodical reviewing is an acceptable method of 
monitoring the progression of certain lesions, 
when considering potential malignant lesions, it is 
not justifiable to keep lesions on review for a long 
period, without histopathological confirmation of 
the clinical diagnosis.

Apart from the necessity for histopathological 
investigation of any oral lesion, there is an 
obligatory need of performing biopsies for oral 
white lesions particularly in a country like Sri 
Lanka, as dysplasia has been reported more 
frequently in the oral white lesions in Sri Lankan 
patients (40%) compared to that of the western 
population groups.10 The oral white lesions which 
had dysplasia were 18% and 26% respectively 
in USA and Hungarian population groups.1112 
Further, Sri Lankan/South East Asian ora! 
squamous cell carcinomas are preceded from long 
standing white lesions compared to the West 
where the majority arises abruptly in epithelia 
which are clinically normal.13 As such, continuous 
monitoring and histopathological investigation of 
even long standing white lesions is important to 
detect crucial histopathological changes without 
delay.

Conclusions
Majority of Sri Lankan DSs do not perform 
biopsies (70.5%) in clinical practice. There is an 
requisity of performing biopsies for oral white 
lesions particularly in a country like Sri Lanka 
where dysplasia has been more frequently found 
in oral white lesion (40%). Some lesions that were 
clinically diagnosed as benign have been found 
to be histopathologically malignant. Performing

an oral biopsy is neither difficult nor prohibitively
expensive and need no sophisticated instruments.
As such, DSs should practice biopsy procedures.
It could be concluded that if the tissue is worth
removal, it is worth examining it for histopathology.
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Case Report

Restorative rehabilitation of a patient with 
multiple teeth loss following a road traffic accident

YV.M.G.I.K. YVimaladharma and K.A. W ettasinghe

Introduction
Traumatic dental injuries are unscheduled events 
resulting aesthetic, functional and psychological 
trauma to the patient and a great clinical challenge 
to the responsible clinician. Trauma to the oro
facial region comprises 5% of all injuries for which 
people seek treatment.1 Among all oro-facial 
injuries, dental injuries are the most frequent in 
which, fracture of teeth is more common in adults 
compared to children where luxation injuries are 
common. In young children, alveolar bone is 
immature and easily pliable hence get distorted 
by absorbing the impacting forces resulting the 
teeth to move within the socket i.e. luxation 
injuries. In contrast adult mature bone is inflexible 
and does not allow the teeth to move within the 
socket on impactions so that the forces are 
distributed along the tooth structure leading 
fracture of the tooth. Trauma to teeth can result 
in crown fractures, root fractures, complex crown 
root fractures, and damage to the attachment 
apparatus and even complete avulsion of the tooth 
from the socket.23

Detailed investigation is essential in the delivery 
of proper care following trauma to the head and 
neck region since presentation may be with single 
or multiple of the above dental problems. The 
treatment plan should be realistic, achievable and 
take account of aesthetics, function, comfort,

phonetics, longevity and cost. The patient must 
be fully involved into the treatment decisions.

Loss of teeth can be due to diseases of dental 
hard tissues and attachment apparatus, congenital 
malformations, developmental defects, eruption 
problem s and extractions for orthodontic or 
prosthodontic purposes. Out of these factors 
traumatic loss comprises about 1% of teeth loss 
compared to caries and periodontal disease which 
share major and equal contribution of 46% each 
to the loss of teeth.4-5

Even minor trauma leading to avulsion of a tooth 
can cause some loss of alveolar bone and gingiva. 
Consequently major trauma such as crushing 
injury can cause extensive vertical and horizontal 
bone loss making the clinical picture more 
complicated.6

Loss of teeth due to trauma has greater aesthetic, 
functional and psychological impact to the patient 
due to its sudden occurrence. Aesthetic and 
functional demands in the replacement of missing 
teeth in a partially dentate patient have always 
been a major focus on oral rehabilitation.

Treatment options of the management of missing 
teeth can range from no treatment, to orthodontic 
space closure, provision of removable prosthesis,
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fixed prosthesis and implant supported fixed 
prosthesis. The biomechanical, periodontal, 
aesthetic and financial factors and the patient’s 
preferences are the main determinant factors in 
the selection of above treatment options.7

Although very high clinical success rates have 
been established with implant supported fixed 
prosthesis in replacing missing teeth, replacement 
with conventional removable and fixed prosthesis 
are still a common practice among clinicians.8 
This case report consists o f resto ra tive  
rehabilitation of a young patient who had lost and 
fractured anterior teeth following a road traffic 
accident.

Case Report
A 20 year old male presented to the Department 
of Restorative Dentistry, Faculty of Dental 
Sciences, Sri Lanka, one month after a road traffic 
accident. His main complaint was missing and 
fractured anterior teeth in both upper and lower 
arches. His medical condition was not of any 
clinical significance. Extra oral examination 
revealed a wound scar on his upper lip. Highly 
flexible upper lip and a greater amount of gingival 
show was evitable. Intra oral exam ination 
revealed mild plaque induced gingivitis in relation 
to upper and lower anterior segments. Hard tissue 
examination revealed missing 21,41 and 42 with 
complicated crown fracture of 12, 31 and 32. 
Teeth 11,12 and 31 were having grade II mobility. 
Over eruption of 11 into the space of missing 41, 
42 and 31 into the space of 21 was observed 
(Fig.l). Avulsed 21, 41 and 42, exposure of the 
pulp chamber of 12 and 32 and periodontal 
ligament widening in relation to 11,31 and 32 were 
observed in the radiographic investigations. Teeth 
11, 31 and 32 gave non vital response to electric 
pulp tester (J.M orita/Japan).W ith the above 
findings, following treatment plan was made. 
Treatment plan

• Improvement of the oral hygiene
• Root canal treatment of 11, 12,31,32
• Crown buildup of 12,31 and 32 with tooth 

coloured filling material

• Provision o f rem ovable prosthesis to 
replace 21,41 and 42

• Replacem ent o f 21 with conventional 
fixed-fixed prosthesis using 11 and 22 
as abutments

• Provision o f definitive restoration for 
4 land 42 with conventional fixed-fixed 
prosthesis using 43 and 31 as abutments

Extended discussion of treatment planning was 
made. Em phasis on oral hygiene, risks and 
benefits, goals and probable achievements, time 
and the cost involved were also discussed with 
the patient. He was w illing to under go the 
explained treatm ent protocol. Oral hygiene 
instructions were given and 0.2 % Chlorhexidine 
mouth wash was prescribed. Splinting was not 
carried out to immobilize the teeth since it was a 
late presentation. E ndodontic treatment was 
carried out for 11. 12, 31 and 32 with crown down 
root canal preparation technique (Fig. 2 and 3). 
Access cavities were sealed with glass ionomer 
filling material (GC II Fuji. Japan). Crown build 
up of 12, 31 and 32 were done with dentine 
bonded (Clearfil SE, Kurare, Japan) light cure 
com posites (3M Espe, USA). A ready made 
stainless steel post has been used in the restoration 
of 21. Upper and lower alginate impressions were 
taken (Aroma Fine DF II. Fuji, Japan) and the 
shades of the teeth were selected and the upper 
and lower partial dentures were constructed and 
delivered to the patient as space maintainers and 
aesthetic substitutes after improving the oral 
hygiene (F ig .4). On a review  visit, patient 
complained of pain in relation to 22 which, gave 
non-vital response to electrical pulp tester (J. 
M oiita, Japan), and periodontal widening was 
observed in periapical radiograph. Endodontic 
tieatment of 22 was carried out with crown down 
preparation  technique. A fter a three month 
observation period, with the improvement of 
peiiodontal health, it was decided to construct 
conventional fixed-fixed prosthesis to replace 21 
and 41 and 42 according to the treatment plan. 
Upper and lower impressions were taken with 
ii reversible hydrocolloid impression material
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(Aroma Fine DF II, Fu ji, Jap an ) fo r the 
construction of study models. Diagnostic wax up 
of upper and lower teeth with new occlusal plane 
was carried out since patient was having altered 
occlusal plane due to the over eruption of 11 and 
31. It was decided to provide the upper fixed 
prosthesis initially. Shades of teeth were selected 
prior to tooth preparation with Noritake shade 
guide. Crowns of 11 and 22 were prepared with 
parallel guide planes according to the standard 
tooth preparation guidelines for fixed-fixed 
prosthesis, to eliminate under cuts in the path of 
insertion7 (Fig. 5).

Gingival retraction cord (Gin Pack, Inoue 
interdental co. Pvt. Ltd, Japan) was used to 
retract gingiva, in order to record the gingival 
preparation margins properly. Silicone putty 
impression was taken after applying a polythene 
sheet as a spacer. Light body silicone was then 
injected to prepared teeth and a wash impression 
was taken using the putty impression (Speedex, 
Coltane). Provisional was constructed and trial 
checked in the patient's mouth and the necessary 
adjustments were done accordingly. Then it was 
cemented using poly carboxylate temporary 
cement (Hy-Bond, Shofu, Japan). Once the 
patient accustomed to the provisional and after 
further adjustments, another impression was taken 
with the cemented temporary bridge in the mouth 
and sent to the laboratory as a guiding template 
for the construction of final restoration. Once the 
perm anent porcelain  fused to m etal fixed 
prosthesis was ready it was trial checked in the 
patient’s mouth and cemented using glass ionomer 
luting cement (Fuji I, GC, Japan) (Fig. 6).

On a review visit, patient com plained of a 
discoloured restoration of 12. It was decided to 
replace the discouloured composite filling with 
porcelain fused to metal jacket crown. The 
discoloured crown was prepared to receive a 
jacket crown (Fig. 7.1) and the impression was 
taken with silicone (Speedex, Coltane) using two 
staged impression technique (Fig.7.2). Temporary 
crown was cemented on the same day with poly

carboxylate cement (Hy-Bond, Shofu, Japan). 
Cementation of permanent crown following a trial 
checking was carried out using glass ionomer 
luting cement (Fuji I, GC, Japan) (Fig. 8).

The treatment of the lower arch was commenced 
following the correction of occlusal plane by 
provision of upper fixed restorations. Parallel tooth 
preparation of abutment teeth 43 and 31 were 
carried out to receive conventional fixed-fixed 
prosthesis (Fig. 9). Two staged impression was 
taken using putty and light body silicone (Speedex, 
Coltane). Temporary bridge was cemented and 
once the final bridge was ready it was trial 
checked and cemented using glass ionomer luting 
cement (Fuji I, GC, Japan) (Fig. 10 and 11). 
Patient was very happy with the final results and 
was reviewed after 1/12, 6/12 and in one year 
(Fig. 12).

Discussion
Replacement of missing teeth in a partially dentate 
patient raises great clinical challenges to the 
responsible clinician. Proper treatment planning 
is essential to deliver an excellent aesthetic and 
functional restoration. Evaluation of anterior smile 
esthetics must include both static and dynamic 
evaluations of profde to optimize both dental and 
facial appearances. The smile arc is defined as 
the relationship of the curvature of the incisal edges 
of the maxillary incisors and canines to the 
curvature of the lower lip in the posed smile. The 
ideal smile arc has the maxillary incisal edge 
curvature parallel to the curvature of the lower 
lip.9 When the arch form is disrupted the harmony 
of the face and the dentition is lost.

Dentition does not have a static entity and is 
always in a dynamic equilibrium with opposing 
teeth supporting each other. Even when a single 
tooth is lost the structural integrity of the dental 
arch is disrupted and the subsequent realignment 
of arches may occur with the movement of teeth 
within and among the arches. Drifting and tilting 
of adjacent teeth and over eruption of opposing 
teeth in to the space o f the lost teeth may
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complicate the treatment protocol by necessitating 
further treatments such as orthodontic realignment 
prior to prosthetic intervention to harmonize the 
dental and facial appearances.

If a patient perceived no functional, occlusal or 
aesthetic impairment and if there is equilibrium 
between dental arches, the edentulous space is 
best left as it is without intervention.

Removable prostheses are preferred to fixed 
prostheses in several clinical situations such as 
free end edentulous spaces, inadequate number 
of abutm ents, low crow n to root ratio  of 
abutments, long span edentulous spaces, multiple 
or bilateral edentulous spaces with more than two 
missing teeth and finally with periodontally 
weakened primary abutment teeth.7 Patients 
requiring extensive replacement of teeth with 
removable prostheses are indeed esthetic orphans 
in many contemporary dental practices, where 
the restorative dentist has the greatest flexibility 
from an esthetic standpoint. Availability of 
contem porary  characterized  denture-base 
materials to replace soft and hard tissues, a variety 
of tooth forms, shades, and desired arrangements, 
are some of the advantages that can be utilized 
with rem ovable p rosthesis to m eet the 
expectations o f even the m ost dem anding 
patients.9 Reversibility, low cost and utilization of 
less clinical time are some added advantages of 
removable prosthesis. On the other hand, proper 
oral hygiene practice and com pliance are 
paramount in removable partial denture wearers 
since these act as plaque trappers and may 
deteriorate the periodontal health and the arch 
form if poorly attended. Even with the availability 
of newer and complex treatment modalities such 
as dental implants and fixed prostheses, the 
patients’ attitudes, requirement, medical, surgical 
and financial considerations, restricted available 
facilities and lack of skilled operators still guides 
the restorative path towards the utilization of 
removable prosthetic rehabilitation.

R ep lacem en t o f  m iss in g  teeth  with fixed 
p rosthesis  im proves pa tien ts  com fort and 
masticatory efficiency, maintenance of oral health 
and arch integrity and mainly the self esteem. 
The main two entities of fixed prostheses are the 
conventional fixed prosthesis and resin bonded 
fixed prosthesis.10 Conventional fixed prosthesis 
can be metal ceramic or all ceramic restorations. 
The probability of survival rate of metal porcelain 
conventional fixed prosthesis is about 95%, 90% 
and 85% in f iv e , ten  and fifteen  y e a r’s 
respectively.1112 Considering factors for failure, 
the loss of vitality of abutment teeth (10%) and 
caries risk (9.5%) was o f much significance 
compared to the risks o f loss of abutment due to 
periodontal disease (0.5% ), loss of retention 
(6 .4% ) and ab u tm en t frac tu re  (2 .1 % ).13 
Cumulative survival rate of all ceramic prosthesis 
is about 97.7% and 93.5%, in 5 and 10 years 
respectively.14

There is a high incidence of abutment failure if 
the too th  is roo t f illed  com pared  to vital 
abutments.15 Therefore when ever possible an 
abutment should be a vital tooth. Radical tooth 
preparation, abutment failure, bulkiness and the 
cost are the main disadvantages of conventional 
fixed prosthesis.

Resin bonded fixed prostheses were introduced 
as an alternative to traditional conventional 
prosthesis. The clinical decision of conventional 
fixed prosthesis over resin bonded fixed prosthesis 
depends on many factors. With conventional fixed 
prosthesis adjacent tooth form can be changed 
and it can be used in long spans comparatively, 
and it is an irreversible procedure where extensive 
tooth substance is removed. Resin bonded bridges 
aie reversible and conservative, utilize less clinical 
and laboratory time and comparatively cheaper.16 
They can be used for single tooth replacement 
but cannot change the form of the adjacent tooth. 
Cantilevered resin bonded bridges are preferable 
ovei earlier fixed-fixed design, since debonding 
is the main factor for failure.171819 Debonding rate 
of resin bonded bridges is about 25-31%.20 The
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mean survival rate of cantilevered resin bonded 
bridges over 13 years is about 69% and the overall 
mean functional survival rate is about 83% 
including recementation after debonding.17

Implant supported fixed restorations have definite 
advantages over the other treatment options and 
it is an aesthetic and functional restoration with 
long term predictability. It is the ideal treatment 
option for single tooth replacement especially in 
young patients with congenitally missing teeth.8 
Implants offer significant advantages over resin 
bonded bridges or conventional bridges in that they 
prevent needless restoration o f sound teeth 
adjacent to the edentulous area preserving its 
integrity. The final restorations are highly aesthetic 
and functional. Implants require high clinical skills 
of the operator, good bone and soft tissue 
conditions, high clinical time and cost and good 
general health of the patient compared to other 
conventional treatment options. Patient’s habits 
such as smoking also has a significant negative 
effect on the survival rate of dental implants.21

When the adjacent teeth are heavily restored or 
any occlusal adjustment is needed, conventional 
fixed prosthesis is a better option. When designing 
a fixed prosthesis the abutments must be able to 
withstand the occlusal loads that are transmitted 
through the pontics, connectors and retainers. 
Root filled teeth with no clinical contraindications 
and adequate surviving crown structures can be 
used as abutments of fixed prosthesis.22 In this 
patient 11 and 12 were root filled and the access 
cavities were sealed with den tine  bonded 
composites. The occlusal plane was jiggered due

to the over eruption of 11 and 31. He had a very 
high lip line which resulted in very poor aesthetic 
out come with the removable partial dentures 
provided. Crown of 12 was grossly broken down 
and a post had to be used for the restoration of 
the crown which further diminished the long term 
prognosis.22 So it was decided to provide a fixed 
prosthesis for missing 21 using 11 and 22 as 
abutments without including 12 in to the span. 
Instead a separate crown was given using the 
existing composite restoration as the core.

Lower incisor teeth which are the smallest teeth 
in the dentition are not very good candidates for 
the abutments in long span fixed prosthesis. 
Retention for the lower conventional fixed-fixed 
prosthesis had been gained through the vital 43 
and root filled 31. Tooth 43 had a good long term 
prognosis as an abutment by being vital and having 
a long root.

A lthough  the adven t o f successfu l 
osseointegration has dramatically reduced the 
need o f rem ovable and conventional fixed 
prostheses, there are still many patients who for 
health, anatomical, psychological, or financial 
reasons are not good candidates for implants. 
These patients deserve the same level of esthetic 
restorative rehabilitation as those which are 
restored with implant retained fixed prostheses. 
Extensive loss of alveolar bone that required 
augmentation prior to implant placement, altered 
occlusal plane which demanded intervention, time 
and cost and the availability of facilities restricted 
the restorative option of implant supported fixed 
prosthesis in this patient which would have been 
ideal other wise.
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Figure 1. Preoperative intra oral view Figure 2. Upper periapical radiographs before 
and after root canal treatment

Figure 3. Lower periapical radiograph Figure 4. Intra Oral View following initial 
treatment

Figure 5. Working cast of the upper arch Figure 6. Cemented upper bridge
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Figure 7.1. Preparation of 12 to receive a jacket 
crown

Figure 7.2. Two-staged silicone Jacket crown 
impression

Figure 8. Upper full arch rehabilitation

Figure 10. Postoperative intra oral view

Figure 9. Preparation of 31 and 43 to receive 
conventional bridge

Figure 11. Happy smile of the patient
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Figure 12. One year postoperative view
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Quiz Sri Lanka Dental Journal 2007; 37(03) 157

Metal framework of a mandibular removable partial denture (RPD) is given below.

1 . What is the Kennedy’s classification of this partially dentate arch?
a. Kennedy class 11
b. Kennedy class 111
c. Kennedy Class 11 modification 1
d. Kennedy Class 1
e. None of the above

2. How do we obtain support for this RPD?
a. From teeth only
b. From mucosa only
c . From teeth and mucosa
d. From implants
e. None of the above

3. What is the clasping system incorporate on lower left first premolar?
a. RPA system
b. RPI system
c . Occlusally approaching clasp
d. Ring Clasp
e. None of the above

Prepared by Dr. Vajira Jayasinghe b d s ( s l ) m s  (C o l)
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preferably be stated.

S ta tis tic a l a n a ly s is  - Since many scientific 
investigations rely on statistical treatment, authors are 
strongly urged to consult a person with in-depth 
statistical knowledge. Manuscripts with a clear element 
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R e su lts  - The Results section should clearly and 
concisely present the findings of the research, as a rule 
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reference to previous literature. The results should be 
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of appearance in Arabic numerals, Each table should 
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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 of 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 of teeth)
* Exposure to sweet or sour food and drinks
* Tooth brushing
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