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GUEST EDITORIAL

Screening for Oral Cancer

The incidence rates for oral cancer in Sri Lanka 
were recorded as highest in the world for several 
decades' though a slight decline has been noted 
in recent years.2 Early detection and risk fac
tor reduction are the best public health tools to 
reduce the mortality from and mobidity of oral 
cancer.3 Screening is believed to facilitate the 
detection of disease at an earlier stage and pre
sumably when small in size. The assumptions 
that size correlates with biologic behaviour and 
that small lesions are equivalent to early-stage 
disease have not been confirmed for oral cancer. 
However, most assume that small cancers are 
more curable. One study has shown that screen
ing by dental practitioners can yield lower stage 
cancers at diagnosis compared with cancers 
detected by physicians following a symptom -  
driven examination.4

Based on the available evidence however, there 
has been a debate whether to screen for oral 
cancer or not.5 In Sri Lanka, we have been in 
the forefront in researching the feasibility and 
reliability of screening for oral cancer and these 
studies are reviewed. With the development of 
newer forms of technology, there has been a re
surgent interest in screening for oral cancer.

Screening is performed to detect disease at a 
stage when cure or control is possible. It pre
sumes that a test or series of tests will identify 
asymptomatic persons at risk for a specific dis
ease. Persons with a positive result on screening 
can be further evaluated to determine whether

44



Saman Warnakulasuriya

they actually have the disease. Evaluation of any 
screening test includes estimates of sensitivity, 
specificity and predictive values of the test re
sults. Ideally, once the diagnosis is established, 
early intervention should change the course of 
the disease, resulting in decreased mortality. 
Although improvement in survival from the 
time of diagnosis of the disease is commonly re
ported in screening trials, it is not an appropriate 
measure of the validity of a diagnostic screening 
test and can be misleading because it is subject 
to lead-time bias, length time bias and over di
agnosis bias.

The principles of screening as defined by Wil- 
son-Jungner criteria6 can be applied to oral can
cer. Oral cancer is an important public health 
problem in Sri Lanka, and there is a detectable 
early stage as oral cancer in South Asians is 
mostly preceded by potentially malignant disor
ders (OPMDS) (eg. leukoplakia, erythroplakia 
and submucous fibrosis). Therefore the natural 
history is partly understood. Success of screen
ing however, depends on several basic assump
tions. There must be effective treatment at the 
preclinical (asymptomatic) stage that can reduce 
mortality in the screened group as compared 
with the unscreened group. In addition, the sen
sitivity, specificity, accessibility for further tests 
(compliance), the cost and associated morbidity 
of the screening tests must be reasonable. It is 
predicted that the screened group would have 
more patients with early stage disease and fewer 
with advanced disease at stages III and IV. The 
predicted stage shift has not been confirmed by 
annual follow up or prospective trials. A nation
al screening programme in Cuba has indicated 
smaller cancers being detected by screening.7 
However, this trial has been questioned and crit
icised particularly due to reported low compli
ance.

Screening for an OPMD or oral cancer is based 
on the premise that treating the lesion will pre
vent its progression to oral cancer or to higher 
stages of oral cancer, thus decreasing morbidity 
and mortality. A meta-analysis has shown that

treatment of oral leukoplakia indeed reduces the 
malignant transformations though the risk is not 
totally eliminated by currently available treat
ments.8 Therefore one could argue that screen 
detection of OPMDs provides a benefit, pro
vided there is resource to organise appropriate 
interventions. This also requires that subjects 
who are screen positive present for follow-up to 
receive definitive diagnosis and treatment. Only 
one good quality RCT, with a follow up of 63 
percent is published so far9 referred to as —the 
Trivandrum Oral Cancer Screening Study . This 
study has shown a mortality reduction in the 
screened population among male subjects with 
risk habits by 24 % after 09 years (Cl 3-40%)9 
and a further reduction down to 81% (Cl 69- 
89%) after 15 years and 4 round of screening.10

Previous screening studies conducted in 
Sri Lanka
The first evidence for the feasibility and reliabil
ity of oral cancer screening in Sri Lanka comes 
from a single, large field study (n=29,295) con
ducted in a population who were screened by 
primary health care workers (PHCW) during 
home visits in Kadugannawa MOH Area.11'12 
While the sensitivity of the detection was good 
compared with international standards (Table 
1) the specificity reported by (PHCW) was low, 
understandably due to broad criteria evolved for 
case detection.

False positive case detections (other benign 
white patch, such as frictional keratoses) are li
able to cause anxiety for those misclassified by 
PHCW. During a critical re-evaluation of these 
Sri Lanka data Martin Downer13 in an Editorial 
remarked that an emphasis on sensitivity at the 
expense of some loss of specificity, (as occurred 
in the Kadugannawa study) is probably accepta
ble in the case of a life threatening disease. Low 
percentages of patients presenting for follow-up 
(52%) slightly diminished the effect of screen
ing on clinical outcomes.14 A reproducibility 
study was undertaken in the Southern Province, 
in Galle to ensure the study method can be in-
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corporated to routine care.15 The compliance to 
attend for follow up increased to 62% by adding 
an extra element of health education. These two 
studies that were coordinated by the present au
thor with external quality assurance of the WHO 
experts had a similar study design and showed 
little variation in performance characteristics: 
sensitivity for oral cancer or OPMD ranged 
from 95 to 97 percent and specificity from 75 
to 81 percent, well within the data reported later 
from 6 other studies conducted in the UK, Japan 
& India.16 Sensitivity is important, as it reflects 
the screener’s ability to identify most people 
who have the disease. Negative predictive val
ues were 98 to 96 percent, indicating few false
negative screening examinations. Following the 
conclusion of these two studies the WHO held 
an expert meeting in Colombo to discuss the 
implementation o f this activity in other mem
ber countries in the region. The published report 
contained several recommendations for oral 
cancer control in the region to be implemented 
by National Cancer Control Programmes.17

Within the last 10 years three other screening 
studies have been added to the literature (Table 
1). These were conducted in the Central and 
Sabragamuwa Provinces and in Kalutara Dis
trict.18'20 Two of these studies were conducted 
among estate workers. The sensitivity of the two 
studies was still acceptable. In these studies it 
would have been advantageous if at least a sam
ple of persons with negative screens was re-ex
amined to assess the negative predictive value.

Amarasinghe et aP' recommend a risk factor 
model (RFM) to pre-select subjects for screen
ing based on their life-style habits (betel quid 
and alcohol use). Targeted screening in those 
subjects who are at high risk for oral cancer due 
to patterns of tobacco, alcohol and betel quid use 
could maximize screening’s efficiency as well 
as have an effect on mortality from oral cancer. 
Amarasinghe et al’s RFM gives a clear defini
tion of high-risk patients in Sri Lanka for oral 
cancer.

Screening Studies in <rtliejj high incidence 
countries
The Sri Lanka model of using PHC workers has 
been reproduced in neighbouring countries in 
Asia (eg. India and Taiwan) with high incidence 
rates of oral cancer.22'25 The RCT conducted in 
India—the Trivandrum Oral Cancer Screen
ing Study910 has been referred to earlier which 
brings evidence that screening improves surviv
al in high risk groups.

Concept for screening for OPMD
Screening for an OPMD is based on the prem
ise that treating the condition will prevent its 
progression to oral cancer, thus decreasing mor
bidity and mortality. This requires that subjects 
who were screen positive to present for follow 
up to receive definitive diagnosis by further in
vestigation and treatment. Low percentages of 
patients presenting for follow up would dimin
ish the effect of screening on clinical outcomes. 
Eight randomized, controlled trials (RCTs) us
ing various treatments for oral leukoplakia have 
shown that treatment promotes remission. These 
studies were small, however, and had less than 
2 years of follow up.26 Lack of effective treat
ment interventions available for subjects with 
OPMDS identified by screening also would af
fect the outcome.

Adjuncts for screening
Whereas most oral screening trials reported so 
far rely primarily on clinical visual inspection, 
other methods of early diagnosis are being pur
sued. There has been only one study in Primary 
Care to assess whether any adjunctive device af
fects the performance of the screening examina
tion. For example, toluidine blue staining (Fig
1) has been tested in a large trial in Taiwan.27 
Use of toluidine blue did increase the level of 
detection but this increase was not significant.

In addition to toluidine blue staining, other 
methods/optical techniques employed for detec
tion of oral cancer and OPMDS include chemi
luminescence and autofluorscence lighting (Fig
2) : None have been tested in any primary care
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Figure 2. VELscopeTM and Chemiluminesence systems: ViziLiteTM and Microlux

Figure 3. Brush biopsy technique to obtain a 
transepithelial specimen for cytology

Brush biopsy kit by Perceptronix
Figure 4. Brush biopsy kit to transport ke- 

ratinocytes in liquid medium - for 
other investigations: eg. Ploidy or 
HPV testing
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Table 1. Study details: Studies 1 & 2 used PHC for initial screening. All PHCs received a two day training. In Study 3 screening was 
conducted by Estate Medical Officers (EMO). Studies and EMOs 4-6 were conducted by a Dental Public Health Officer as
sisted by health volunteers (HV), Public Health Midwife (PHM)

Author No year Examin
ed

Screener Attended Se Sp PPV Cancers Precancers

(OPMD)

Warnakulasuriya 
et al (Refs 11,
12)

[1] 81/82 29,295 PHC (Home visits) 54%
(University, Oral 
Medicine Clinic)

95 81 58 4 1220 (4.2%)

Warnakulasuriya 
and Nanayakkara 
(Ref 15)

[2] 82/83 57,124 PHC (Home visits) 62% (District Hospital) 97 75 80 20 2193 (6.2%)

Ariyawardena et 
al (Ref 18)

[3] 1999 12,716 EMO 56% (Visiting Specialist) 73 14 834 (6.6%)

Amarasinghe et 
al (Ref 19)

[4] 06/07 685 Both DPH officer and 
PHM

Not measured 63 82.6 25 1 101 (11.3%)

Amarasinghe 
3 MOH areas in 
Kalutara district 
(Ref 20)

[5] 1995 6338 PHC (Home visits) 29% 34 23

Amarasinghe 
All estates in 
Kalutara district 
(Ref 20)

[61 1996 14276 Estate health staff 
EMO, PHM,HV

69%
Mobile clinic

27 9 246

Screening for Oral Cancer
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setting for screening28-29 In specialist clinics 
their sensitivity is good (close to 90%). Chemi- 
luminesence increases the brightness of white 
lesions making them more obvious to the den
tist but red lesions may be missed by the tech
nique. For both techniques specificity remains 
an issue as other benign conditions also yield a 
positive result.30-32 Smear tests recommended in 
1960s are known to give false negative results 
and are not recommended. Brush biopsy (Fig 3) 
provides a transepithelial sample of epithelial 
cells that can be sent smeared on a glass slide 
for cytology. The technique has been adapted in 
the USA for computerised reporting.33 Although 
atypical dysplastic and malignant cells lesions 
have been found in smears the sensitivity and 
specificity of the test, particularly for small pe
ripheral lesions, remain suboptimal. These tech
niques may be able to complement non-invasive 
imaging studies, although a final biopsy is re
quired to obtain an accurate diagnosis. Oral ad
vance kit (Perceptronix) (Fig 4) also provides a 
usefi.il sample that can be transported in liquid 
medium for special techniques such as ploidy 
analysis or HPV testing.

PHCW’s role in oral cancer screening
Following the pioneering oral cancer screening 
work in several districts in Sri Lanka by PHCW, 
oral (mouth) screening has been incorporated 
to the PHC curriculum. Oral cancer risk as
sessment has been introduced into their routine 
activities. The roles of PHC staff on this topic 
include:

• Identify high risk individuals according 
to the risk factor model15 and refer them to 
dental clinics

• Educate the public on the importance of self 
examination of the mouth

• Carry out a brief oral examination where 
necessary and identify suspicious lesions.

• Trace the loss to follow up cases of diag
nosed oral cancer patients

• Counsel for risk modification and act as 
palliative care provider

National Cancer Control Programme (NCCP) 
(Sri Lanka) has a strategic plan for oral cancer 
control using the PHCW and focussing on high 
risk groups.

Areas to be addressed
Following research topics need to be addressed 
in future studies:
Could attendance following screening be im
proved?
Could specialist clinics have guidelines for 
management of OPMDs to reduce the potential 
for cancer development?
Could surveillance of OPMDs be managed in 
primary care?
Conducting further studies to improve the evi
dence gap in the conceptual framework about 
screening for oral cancer 
Setting targets to reduce mortality from oral 
cancer, eg. Increasing the proportion of oral can
cers detected at the earliest stage by 10 percent.

Conclusions
There is sufficient evidence to change clinical 
practice rapidly and to offer opportunistic oral 
cancer screening in dental practices. The single 
most valuable investment to reduce morbidity 
and mortality from oral cancer in my opinion is 
educating clinicians on the value of incorporat
ing a thorough oral examination in their routine 
practice. Several professional bodies recom
mend screening asymptomatic patients annually 
particularly after the age of 40 years. Screening 
a high-risk asymptomatic population is likely 
to provide a more cost-effective approach. We 
strongly recommend that well-designed stud
ies be conducted and analysed to demonstrate 
earlier detection of oral cancer by screening. 
Though research has not provided full answers 
whether screening may improve early detection, 
considering late stage o f presentation there is a 
good argument for pursuing oral cancer screen
ing by one or more modalities to reduce the bur
den of death from oral cancer in Sri Lanka.
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Prevalen ce of early childhood caries among preschool 
children in a selected area in Sri Lanka

Prasanna Jayasekara, Nilanthi Kossinna, Chamari Sammandapperuma, 
Sirimewan Samarakoon, Maduni Gunasekara

Abstract
Objective: Early childhood caries (ECC) is one 
of the most prevalent diseases among preschool 
children worldwide. The aim of this survey is to 
assess the level of oral health status and the fac
tors which influence the oral health among the 
preschool children in Maharagama municipal 
council area in Sri Lanka.

Materials and Methods: A cross-sectional sur
vey was conducted in 20 preschools situated 
in Maharagama area from August to Decem
ber 2010. Parents/guardians were interviewed 
to obtain data on demographic and oral health 
related factors of children. It was preceded by 
clinical oral examination of preschool children. 
Data were analyzed using statistical package 
SPSS. Statistical significance level for statisti
cal tests used (Chi Square, t-test and ANOVA) 
were chosen as p<0.05.

Results: The study included 501 preschool chil
dren between the ages of 3 - 5 1/2 years. The 
prevalence of ECC and S-ECC were 63.1% and 
36.5%% respectively. Prevalence of cavitated 
lesions including teeth missing due to caries and 
teeth filled was 53.5%. The percentage of chil

dren who had non-cavitated lesions was 26.8%. 
Mean dmft for the whole sample was 2.17 while 
for 5 year olds it was 2.7. Significant associa
tions were found between presence of caries and 
duration of breastfeeding at night, frequency of 
consumption of snacks and history of night bot
tle feeding.

Conclusion:
Although the study area has more oral health fa
cilities available for children, there was a higher 
prevalence of ECC among the preschool chil
dren. Therefore, there should be more effective 
preventive dental programmes designed and de
livered to the people of the area. These preven
tive programmes may either be conducted be
fore the preschool age or be geared to pregnant 
mothers.

Key words: Early childhood caries, preschool 
children, dmft

Introduction
Early Childhood Caries (ECC) is a major child
hood public health problem worldwide though it 
is a preventable disease. The biological, behav
ioural and sociodemographic factors influence
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the aetiology of ECC. The early acquisition of 
Streptococcus mutans as well as factors such as 
oral hygiene, fluoride, diet, dental visit patterns, 
socioeconomic status, ethnicity, and health lit
eracy are important in the development of car
ies in young children.1 This infectious disease if 
untreated can hamper quality of life of children 
and their parents to a greater extent. It leads to 
unbearable pain, chewing difficulties, frequent 
use of antibiotics, sleep problems and absences 
from school. The long term consequences of 
ECC might include risk of decay in permanent 
teeth, reduced growth, nutritional problems and 
decreased school performance. Children having 
ECC may have poor social relationships and it 
might have the potential to disrupt family life.

The studies done in the past revealed that the 
prevalence of ECC varies from 1% to 74%, 
with an accepted norm in developed western 
countries is 1% -  12% depending on the age.2 
There is ample evidence that higher prevalence 
of ECC existing in developing countries as well 
as among the disadvantaged groups within de
veloped countries. One study done in Canada 
reported an ECC prevalence of 73.6%.3

Though being a developing country, Sri Lanka 
has a comparatively better health care service 
than other equivalent countries. Therefore, it 
is interesting to find the prevalence of ECC in 
a country like Sri Lanka. There is limited re
search conducted to assess the oral health status 
of children less than 6 years of age not only in 
Sri Lanka but also in other developing countries. 
One such study done in Sri Lanka revealed that 
the prevalence of ECC among one-year-old chil
dren is 23%.4 Another study reported, 32% of 
1-2 year olds had ECC.5 In addition to these fig
ures, the National Oral Health Survey (NOHS) 
2003 revealed a prevalence of 65% caries among 
5-year olds.6

The comparison of studies done on ECC is dif
ficult since different definitions have been used 
in the literature.7 The American Academy of

Paediatric Dentistry (AAPD) defines ECC as 
‘presence of 1 or more primary teeth affected 
by decay (non-cavitated or cavitated lesions) in 
a child 71 months of age or younger’8 and this 
definition was used in this study.

Preschool age is an ideal period to improve oral 
health of a child. Changing attitude towards 
good oral health both amongst children and their 
parents will pave way to have healthy set of per
manent teeth in the future. ECC can be detected 
and referred early in order to employ preventive 
measures those can be initiated for the remain
der of teeth. Many service providers find treat
ing preschool children as a challenge especially 
because of their uncooperative nature. Instead 
they choose clinical care under general anaes
thesia as the only practical option for pain relief 
and for dealing with carious teeth.9

Maharagama is a highly populated suburb, 
about 13km away from Colombo. There are 95 
registered preschools situated in Maharagama 
municipal council area. Majority of the chil
dren attending these preschools belong to low 
to middle income families. There are many 
public sector institutions in the area those pro
vide oral health care free of charge to patients. 
These include Dental Therapist Training School 
(DTTS), Institute of Oral Health (IOH), govern
ment dental clinics and school dental clinics. 
DTTS provides treatments to children from 3 -  
13 years. IOH is one of 3 main dental hospitals 
in Sri Lanka. Apart from these institutions, there 
are also many private dental clinics in the area. 
The effectiveness o f oral health care services 
provided to this area is yet to be evaluated.

Objective
The objective of this study was to assess the 
level of oral health status and the factors which 
influence the oral health among the preschool 
children in Maharagama municipal council area 
in Sri Lanka.
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Materials and Methods
This was a cross-sectional survey, conducted in 
20 randomly selected preschools out of 95 regis
tered preschools situated in Maharagama munic
ipal council area, during the period from August 
to December 2010. All the selected preschools 
participated in the study. Letters were sent to 
parents/ guardians of children informing them 
about the study and to ask for their consent. The 
parents/ guardians were also asked to come to 
the preschool on the day of the examination. All 
the children who were present with their parents 
/ guardians in the preschool on the day of the ex
amination were included in the study. Children 
with congenital diseases affecting the dentition 
were excluded.

Data were collected by means of interviewing 
the parents or the guardians, preceded by dental 
examination of children in the respective pre
school by three previously trained dental sur
geons.

The interview was carried out to gather infor
mation on demographic data, breastfeeding and 
bottle-feeding practices, food habits and oral 
health care related habits. Every effort was taken 
to minimize the recall bias of the respondents. 
Dental examinations were conducted visually 
and where necessary, in tactile manner using 
mirrors and probes under daylight on portable 
dental chairs. Sterilized cotton wool was used 
to clean and dry teeth, prior to the examination.

Early childhood caries was defined accord
ing to the recommended case definition of the 
AAPD, where ECC included both cavitated and 
non cavitated carious lesions, in any surface of 
at least one tooth in the primary dentition.8 Past 
dental caries experience was assessed according 
to World Health Organization criteria10 -  mean 
number of decayed, missing (due to caries) 
and filled primary teeth affected (dmft index). 
A tooth was recorded as having a non cavitated 
lesion, when a white patch was observed after 
wiping the tooth with a cotton wool. The cavitat

ed carious lesions, including teeth missing due 
to caries and teeth filled were indicated by ‘D \ 
Non - cavitated carious lesions or ‘white lesions’ 
(P) were not included in calculating dmft. The 
severity of ECC was assessed using the index 
‘dlm ft’, which indicates the mean number of 
teeth affected by caries (both cavitated and non 
cavitated lesions), missing (due to caries) and 
filled teeth. In children from ages 3 through 5 
years, 1 or more cavitated, missing (due to car
ies), or filled smooth surfaces in primary max
illary anterior teeth or a decayed, missing, or 
filled score of >4 (age 3), >5 (age 4), or >6 (age 
5) surfaces constitutes severe early childhood 
caries (S-ECC).

The screening was followed by a lecture on oral 
health care delivered by a dental surgeon to edu
cate and motivate children, their parents/ guard
ian and preschool teachers. Those who needed 
treatment were referred to the Preventive Oral 
Health Unit (POHU), IOH, Maharagama.

Calibration exercises were carried out on pa
tients attending POHU, IOH, Maharagama prior 
to the survey in order to reduce the intra and 
inter examiner variability in diagnosing both 
cavitated and non cavitated carious lesions. The 
3 examiners were supervised by the consultant 
in dental public health. Duplicate examinations 
were systematically carried out on one out of 
every 10 children during the survey. Inter-ex
aminer reliability of the examiners in terms of 
Kappa statistics in diagnosing both cavitated 
and non cavitated carious lesions was very high 
(0.97 and 0.95 respectively)

A pilot survey was conducted among 15 pre
school children from the same area who were 
not included in the sample, in order to pre-test 
the method of examination and the data col
lection forms. A higher agreement was reached 
between the 3 examiners and the consultant in 
dental public health.

The collected data were analyzed using the Sta
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tistical package for the Social Sciences (SPSS) 
version 15 for windows. Statistical analysis 
was performed using chi-square test, t-test and 
ANOVA. Statistical significance level for all 
tests were set at p<0.05.

Permission for the study was obtained from the 
Deputy Director General of Dental Services, 
Ministry of Health, Sri Lanka and Regional Di
rector of Health Services, Colombo, Sri Lanka. 
Ethical clearance for the study was obtained 
from the Ethical Committee of the Faculty of 
Medicine, University of Colombo.

Results
Caries prevalence
The study included 501 preschool children be
tween the ages of 3 - 5 1/2 years with a mean 
age of 4.3 ± 0.7 years. According to AAPD defi
nition, the prevalence of ECC among the chil
dren examined was 63.1% (Fig. 1). S-ECC was 
present among 36.5% of the children. Out of 
those who were having ECC, 57.91% were hav
ing S-ECC. The prevalence of cavitated carious 
lesions, including teeth missing due to caries 
and teeth filled was 53.5% and the prevalence 
of 3-, 4- and 5- year old children were found to 
be 43.8%, 45.7% and 65.2% respectively. Out of 
the teeth affected by caries, 96.9% were untreat
ed, 3% were filled and only 0.1 were extracted. 
As shown in Fig 2, 46.5% of children surveyed 
were free of cavitated lesions (dmft= 0). The 
prevalence of non-cavitated lesions among the 
children was 26.8%. With respect to the pattern 
of distribution of ECC (Fig 2), upper deciduous 
central incisors were the most commonly affect
ed teeth, followed by upper deciduous lateral in
cisors and lower deciduous second molar in that 
order. The lower deciduous central incisors were 
least affected by ECC.

Severity of caries
The overall dmft was 2.17 ± 2.92), which in
creased to 3.02 ± 3.40), when non -  cavitated 
lesions were included. Those who were having 
cavities, the mean dmft was 4.05.As shown in

table 1 the mean dmft for 3-, 4- and 5- year old 
children were found to be 1.7, 1.8 and 2.7 re
spectively (F = 6.28 P = 0.002). Statistically sig
nificant associations were also found between 
dmft and duration of breastfeeding at night, fre
quency of snacking and amount of sugar con
sumed in a day. The SiC Index (Significant Car
ies Index = the average caries level among one 
third of the population with most caries7 in this 
sample was 5.53.

Caries prevalence and related factors
Significant associations were found between 
presence of ECC and age o f children, duration 
breastfeeding at night, frequency of consump
tion of snacks, presence o f visible plaque and 
frequency o f brushing (Table 1). There were no 
significant associations found between presence 
of ECC and amount o f sugar consumed in a day 
and use of fluoridated toothpaste. Significant as
sociations were also found between S-ECC and 
age of children, duration breastfeeding at night, 
and frequency of consumption of snacks only 
but not with other factors.

Discussion
This study identifies higher prevalence of ECC 
among preschool children in the study area. 
Although there are many government institu
tions providing free oral health care, the busy 
life styles of parents, lack of motivation towards 
good oral health habits and change of food hab
its over time in general may have contributed for 
bad oral health of children.

Various researches used different diagnos
tic criteria for assessing ECC and the preva
lence varies according to the particular criteria 
used. Non-cavitated lesions were not included 
in some studies and some included only clini
cally detectable lesions in the dentine.11 Some 
researches included only the decay in the pri
mary incisors. But the present study used the 
criteria used by AAPD. The prevalence of ECC 
and S-ECC among 3-5 year old in the present 
study was 63.1% and 36.5% respectively. Lesser
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prevalence of ECC and S-ECC were reported 
by studies done in Iran2 (59% and 25% respec
tively) and in Anguilla12 (50% and 17% in that 
order) those used the same criteria. Lower levels 
of ECC than the present study was also found 
in other studies as well.11,13,14 In contrast, study 
done by Schroth et aP reported much higher 
ECC prevalence in 3-5 year olds (73.6%). The 
study done by Virdi et al in India15 also disclosed 
higher prevalence of caries than the present 
study with prevalence of ECC being 68.55% 
and S-ECC being 42.03%.

This survey showed that the prevalence as well 
as the severity of ECC significantly increased 
with increasing age. This finding is not surpris
ing as when the children get older, they are ex
posed to more cariogenic bacteria, fermentable 
carbohydrates and other risk factors. Two re
ported studies (23% among 1 year olds4, 32% 
among 1-2 year olds5) as well as the present 
study (61.6% in 3 year olds to 71% of 5 year 
olds) showed an increase of the prevalence of 
ECC with the age. The prevalence of 65.2% of 
cavitated lesions in the 5-year-old age group in 
this study is in par with the results of the NOHS 
2003.6 The dmft of 2.7 found in 5 year olds in 
this study was far lower than the NOHS 2003 
results, which was 3.51.

The study showed significant relationship be
tween caries prevalence and duration of breast
feeding at night, frequency of snacking, fre
quency of brushing and presence visible plaque. 
These relationships were also shown by many 
other studies.2,16,18 There are many studies dem
onstrating the frequency and amount of sugar 
consumption and dental caries.19 But an inter
esting finding in this study is that relationship 
between caries and sugar intake per day was 
significant in relation to dmft of children, but 
not with the prevalence of ECC and S-ECC. The 
reason for the existence of such a relationship 
could be due to the fact that those children who 
consume more sugar had more intense caries 
than those who consume lesser amount of sugar.

In contrast, there was a significant relationship 
between caries and presence of visible plaque as 
well as frequency of brushing in relation to car
ies prevalence but not with dmft. These results 
suggest that supervised brushing at least 2 times 
a day will reduce the prevalence of caries.

A limitation of this study was that only those 
children who were present with their parents on 
the day of the examination were included in the 
study. There may a possibility that those parents 
whose children were known to have dental prob
lems were more likely to participate. The recall 
bias may be another limitation, although every 
effort was taken to minimize it. More studies of 
this kind need to be carried out not only in this 
area but all over the country in order to provide 
better oral health service to preschool children 
and to overcome the problem of ECC.

Conclusion
This study identifies the effectiveness of the oral 
health care services provided to the preschool 
children in the area. Higher prevalence of ECC 
in the study population suggests that the oral 
health massages do not reach people in an effec
tive manner in the awareness campaigns pres
ently being conducted. This study also stresses 
the need to address the issues of duration o' 
breastfeeding at night, frequency of snackin , 
amount of sugar used for a day and supervised 
tooth brushing of preschool children in the oral 
health promotional programmes. To combat the 
problem of ECC during the preschool age, it is 
very important to have oral health promotional 
programmes for their mothers when they are 
pregnant and also to have preventive oral health 
programme designed to addressed the under 3 
population. This study provides a good lesson to 
other developing countries that the service pro
vision as well as how people accept the service 
is important in reducing the burden of a disease 
in a country.
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Table 1. Dental caries experience among preschool children according to the risk factors.

Risk factor No. ( %)
Caries status Caries prevalence (%)
dmft(SD) P value ECC P value S-ECC P value

Age in years
3
A 73(14.6) 1.7(2.7) 0 .002* 61.6 0 .006* 34.2 0.037*

221(44.1) 1.8(2.8) 56.1 31.2
207(41.3) 2.7(3.0) 71.0 43.0

Duration of breastfeeding
at night
Less than 1 year 112(22.4) 1.6(2.0) 0.020* 57.1 0.042* 26.8 0.003*
1-2 years 152 (30.3) 2.1(3.1) 58.6 32.2
More than 2 years 237 (47.3) 2.5(3.2) 68.8 43.9
Frequency of snacking
Less than 3 days a week 393(78.4) 1.9(2.7) 0.000* 59.8 0.004* 33.6 0.009*
3 or more days a week 108(21.6) 3.2(3.3) 75.0 47.2
Sugar intake a day
Up to 3 tea spoons 391(78.0) 1.9(2.8) 0.008* 61.8 0.272 36.4 0.901
More than 3 tea spoons 110(22.0) 2.8(3.4) 67.6 37.0
Use of fluoridated
toothpaste
No 37(7.4) 2.6(2.8) 0.399 63.1 0.905 35.8 0.216
Yes 464(92.6) 2.1(3.7) 62.2 45.9
Presence of visible plaque
No 253(50.5) 1.9(2.9) 0.127 56.5 0.002* 32.4 0.053
Yes 248(49.5) 2.4(2.9) 69.8 40.7
Frequency of brushing
Infrequent 75(14.9) 2.3(2.6) 0.775 74.7 0.024* 41.3 0.349
2 or more times a day 426(85.1) 2.2(2.9) 61.0 35.7

* Significant at 0.05 level
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Figure 1. Prevalence of non - cavitated carious lesions (P), cavitated carious lesions including teeth 
missing due to caries and teeth filled (D), ECC (which include both P and D) and S - ECC 
using different diagnostic criteria

Figure 2. Percentage distribution children according to the dmft
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Figure 3. Prevalence of ECC according to teeth affected
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Extensive Oral Malignant Melanoma of Mandible: A case report

P.V.K.S. Hettiarachchi, J.U. Weerasinghe, A.M. Attygalla

Abstract
Oral melanoma is a rare lesion. The common 
sites of its occurrence are the palate and gingiva 
with the maxillary arch being affected about 
80% of the time making involvement of the man
dible even rarer. As a result of their presence at 
relatively obscure areas in the oral cavity, most 
of the oral melanomas are diagnosed at a late 
stage. Because of its aggressive behaviour and 
extremely poor prognosis, early diagnosis and 
treatment is very essential. The clinician must 
therefore carefully examine the head, neck, and 
oral cavity, and any pigmented lesion that may 
exhibit growth potential must be attended. We 
report a case of extensive oral melanoma involv
ing the mandibular gingiva which was treated by 
segmental resection and reconstruction with a 
fibular free vascularized flap, and briefly review 
the relevant literature that explains the nature of 
this lesion.

ered one of the most deadly human neoplasms.1 
According to Liversedge et af~ oral melanoma 
was first described by Weber in 1859. This tu
mour affects more often the hard palate and the 
gingiva. Over 90% of melanomas occur in the 
skin with slightly more than 1% of melanomas 
arising from mucosal surfaces.3 In the head and 
neck region, nasal and paranasal melanomas are 
three times more common than oral melanoma 
(OM).4 Primary OM is rare, representing 0.2- 
8% of all melanomas5 and accounting for 0.5% 
of all oral malignancies.6

As per a study in Netherlands, oral melanomas 
appeared to be slightly more common in men.7 
In their review of literature, Hicks and Flaitz re
ported a male predilection and an age range of 
22-83 years, with a mean age of 56 years.8How
ever, Oral malignant melanoma is rare before 
the age of 20 years.9

Key words: Oral Melanoma, Oral pigmenta
tion, Fibular free flap

Introduction
Melanomas are malignant neoplasms arising 
from melanocytes, which originate from the neu
ral crest. These lesions are much more uncom
mon than their skin counterparts and are consid

The most frequent site of occurrence is the hard 
palate followed by the maxillary gingiva.10 Oth
er oral sites include the mandibular gingiva,11'12 
buccal mucosa and floor of the mouth.13 Intra 
oral melanomas are easy to diagnose clinically 
as they are pigmented and have an irregular 
shape and outline.10 These lesions usually re
main asymptomatic and may be detected only
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when there is ulceration of the overlying epithe
lium and/or haemorrhage.14 This delayed detec
tion may be the reason for the poor prognosis 
of oral melanomas with the 5-year survival rate 
being 15% to 38%.15 Invasion of the bone may 
occur, increasing the likelihood of metastasis 10. 
In addition, the rich vascular supply present in 
the oral cavity may further contribute to the dis
semination of the melanomas.16

In this paper we present a case report of a 
55-year-old male patient referred to us with a 
painless, pigmented swelling on the mandibular 
gingiva, which was diagnosed as a to be a pri
mary melanoma of the oral mucosa and treated 
by segmental resection and reconstruction with 
a fibular free vascularized flap.

Case report
A 55-year-old male patient presented to the de
partment of Oral & Maxillofacial Surgery, Fac
ulty of Dental Sciences, Sri Lanka, complaining 
of a swelling in relation to the lower anterior 
teeth, for a period of nine months. Initially the 
patient had noticed the change in the colour of 
the gums. Three months later he noticed a swell
ing in the same region. The patient did not seek 
any medical advice until he noticed the swelling 
gradually increasing in size. The swelling was 
asymptomatic.

Extra-orally, there was no clinically detectable 
asymmetry of the face. The skin over the lesion 
appeared normal with no associated anaesthesia 
or paraesthesia.

Intra-orally, the swelling measured 5cm x 7cm 
in size with labio-lingual extension, and irregu
lar margins. Both buccal and lingual gingivae 
were affected by the swelling and the lesion 
crossed the midline. Its surface was lobulated 
with brownish-black discoloration of the overly
ing attached mucosa labially and across halfway 
along lingual fraenum. (Fig 1 and 2). None of 
the teeth in the vicinity of the growth exhibited 
much mobility. Palpation revealed a firm con

sistency o f the growth without any tenderness. 
Cervical lymph nodes of level I were palpable 
bilaterally, but non-tender. A complete examina
tion did not reveal any other similar lesion else
where. Correlating all these clinical features, a 
differential diagnosis of malignant melanoma, 
melanotic macule, melanosis, nevi and Kaposi 
sarcoma was considered and the patient was in
vestigated further.

Radiographically, no involvement of the un
derlying bone was detected. Distant metastasis 
was not found on clinical, radiographic and ultra 
sonographic examination of the patient except 
for the positive ultra sound scan results for the 
regional nodes.

An incisional biopsy of the lesion was per
formed under local anaesthesia and histopathol- 
ogy showed unencapsulated tumour composed 
with spindle and epitheleoid cells arranged into 
sheets and fasicles, prominent nucleoli and 
abundant cytoplasm with melanin pigments, 
with positive immunostains for S I00 and HMB 
45 confirming the diagnosis of malignant mela
noma.

After obtaining consent of the patient, a seg
mental resection o f the body of the mandible 
along with the floor of the mouth and soft tissue 
resection with wide margins (Fig 3) and bilat
eral selective neck dissection was carried out. 
Surgical defect was reconstructed with a vascu
larized composite Fibula free flap. A template 
made out of ‘K wire’ was used for shaping the 
harvested fibula bone to match the defect. Bone 
flap was fixed to the mandible using several tita
nium miniplates. Anastomosis was achieved by 
suturing the peroneal artery to superior thyroid 
artery (end-to-end) and vein to Internal Jugular 
vein (end-to-side) using 10 zero microsuture. 
Skin component o f the flap was placed to re
construct the intraoral defect and it was used to 
monitor the flap perfusion and vitality postop- 
eratively. Specimens were sent for histopatho- 
logical investigation and it was reported as, un
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encapsulated tumour composed of epitheleoid 
cells showing basophilic cytoplasm with spindle 
cells arranged into fascicles invading into deep
er tissues.(Fig 4) Bilateral level I lymph nodes 
showed extensive metastasis with evidence of 
extra capsular spread, and level II & III nodes 
of L/S showed reactivity. Patient was referred 
to oncological management and was planned for 
close follow-up thereafter. However, he failed to 
report back to our clinic.

Discussion
The first oral symptoms of an intra-oral melano
ma identified by Berthelsen et aln were those of 
asymptomatic swelling and occasional bleeding. 
Only two patients (14%) had pain. Because most 
melanomas are painless in their early stages, the 
diagnosis is unfortunately often delayed until 
symptoms resulting from ulceration, growth and 
/ or bleeding are noted. Our case reported to us 
with an asymptomatic swelling initially, which 
had gradually increased in size.

In the oral cavity, malignant melanoma almost 
exclusively occurs in the palate and maxillary 
gingiva, with an incidence of 80% and 91.4%, 
respectively.4,18 However very recently few 
cases of oral malignant melanoma involving the 
mandibular gingiva has been reported.1112

Our patient is one of those rare cases as the 
site of occurrence was the mandibular gingiva. 
Westbury19 describes a clinical classification as 
follows: I-only primary tumour present. Il-me- 
tastasis present (Ila-adjacent skin involved, Ilb- 
regional lymph nodes involved, 11 ab - adjacent 
skin and regional lymph nodes involved) and 
Ill-metastasis beyond regional lymph nodes. 
The patient presented here falls into the classifi
cation of lib.

Various authors claim that biopsies that violate 
the tumour are detrimental to the treatment, 
whereas others insist that there is no evidence 
suggesting that a biopsy of a primary lesion 
increases the risk of metastatic dissemination

or unfavourably affects prognosis.20 Based on 
cellular composition, three different types of 
melanoma can be distinguished histologically: 
spindle cell, polygonal cell, and mixed cell 
varieties.1 Without histopathology the diagnosis 
is not confirmative and the treatment would be 
empirical. In most instances, the cells of mela
noma contain melanin granules, but they may 
demonstrate no melanin production (amelanotic 
melanoma). Lack of production may cause di
agnostic confusion at light microscopic level 
because melanoma can mimic a variety of un
differentiated tumors. Immunohistochemical 
studies showing S-100 protein, MART-1, and 
HMB-45 reactivity of the lesional cells are ben
eficial in distinguishing such melanomas from 
other malignancies.21 Considering all these, a 
biopsy and immunostaining were performed in 
our case, which was confirmative of the spindle 
cell variety of melanoma with positivity to SI 00 
and HMB45.

Treatment of OM is still controversial with pre
ferred treatment being ablative surgery, if the 
tumour is considered resectable. Excision of the 
primary lesion, preferably using an intraoral ap
proach and involving at least 1.5 cm of healthy 
tissue, is recommended.22 Patients with prima
ry OM present lymph node metastasis in 25% 
of cases.23 Neck dissection should be reserved 
for cases with preoperatively confirmed lymph 
node metastases and the choice of the neck dis
section modality should be guided by the extent 
and the level of the nodes.24 Surgery could be 
combined with radiotherapy, chemotherapy, or 
immunotherapy even though the effectiveness 
of such therapies is mostly unknown. Postopera
tive radiotherapy is generally recommended if 
poor prognostic pathologic features are present, 
such as multiple positive nodes, or extranodal 
spread of metastastic melanoma, as we planned 
in this case, even though OMs are regarded as 
poorly radiosensitive.25

However, management of OM poses the clini
cian with great challenge. This task becomes
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more challenging when the lesion occurs in the 
mandible as in this case, because reconstruc
tion of mandibular defects following trauma 
or tumour surgery has long been a major prob
lem in maxillofacial surgery. There are various 
methods available for reconstruction of segmen
tal mandibular defects: nonvascularized bone 
grafts, titanium reconstructive splints or micro- 
surgical techniques that allow the use of vascu
larized bone. However, the modem microvascu- 
lar techniques are considered the gold standard 
since 1991 where Hidalgo26 first performed the 
free fibular transfer in order to reconstruct the 
mandible. Taking the challenge, in this reported 
case patient was provided with optimal treat
ment using fibular free flap, in order to maintain 
the continuity and contour of the mandible.

The reported prognosis of oral melanoma is 
poor, the five-year survival rate for OM ranges 
from 9.4-15.6% even after radical treatment. 
The survival rate decreases parallel to the time 
that elapses from diagnosis to treatment.6 The 
median survival for all oral mucosal melanomas 
is slightly more than two years from the time of 
diagnosis.5 One reason for the poor prognosis of 
OM is early invasion of the underlying tissue, 
increasing the likelihood of metastasis.19 OM is 
a highly aggressive tumour with a high mortal
ity rate.

The present case presentation emphasizes the 
importance of early diagnosis, patient counsel
ling, radical treatment which included micro- 
vascular free flap reconstruction in manage
ment, which could improve the survival rate in 
patients with OM.

Conclusion
Early diagnosis and treatment is mandatory for 
better prognosis with regard to melanoma of the 
oral cavity. Clinicians must carefully examine 
the oral cavity and any growing pigmented le
sion must be biopsied. In addition, public edu
cation about self-examination of the oral cavity 
with periodic oral check-up is important for ear
ly detection of such lesions. In our experience of 
reconstruction free fibula osseofasciocutaneous 
free flap tends to become the standard option 
for mandible reconstruction with the foreseen 
advantages of possibility to perform wide and 
safe resection and the better functional as well 
as aesthetic outcome. The associated morbidity 
at the donor site is minimal and the technique 
gives the opportunity of two-team approach.

Figure 1 & 2 The intra-oral swelling in the lower anterior region is seen. Lobulated nature with bucco 
lingual expansion can be observed.
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Figure 1 & 2 The intra-oral swelling in the lower anterior region is seen. Lobulated nature with bucco- 
lingual expansion can be observed.

Figure 3. This shows segmental resection of body of mandible along with floor of the mouth and soft 
tissue resection with wide margins.

Figure 4. Microscopically the tumour composed of epitheleoid cells showing basophilic cytoplasm 
with spindle cells arranged into fascicles invading into deeper tissues, with prominent nu
cleoli, as seen in this section. Mitosis and melanin pigment is evident in a few cells, possibly 
melanocytes (hematoxylin and eosin stain; magnification 400 x)
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Endodontic management of a rare anatomical variation in maxillary first 
permanent molar with two roots and two root canals: A Case report

Kekin K. Parikh

Abstract
Knowledge of both normal and abnormal anat
omy of the root canal system dictates the pa
rameters for execution of root canal therapy and 
can directly affect the outcome of the endodon
tic therapy. Success in root canal treatment is 
achieved after thorough cleaning and shaping 
followed by the complete obturation of the root 
canal system and this is possible only when the 
operator is aware of the anatomical variation of 
the root canal system. The present case report 
describes root canal treatment in a maxillary 
first permanent molar with two roots and two ca
nals in which the diagnosis was confirmed with 
the help of spiral computed tomography.

Key words: Internal anatomy, spiral computed 
tomography, anatomical variation, root canal 
treatment.

Introduction
Cleaning, shaping and obturation of the entire 
root canal system “ three dimensionally” is im
portant and essential for the successful endodon
tic therapy1, therefore a thorough knowledge of 
both the external and internal anatomy of teeth 
is important in everyday endodontic practice.2 
Extra roots or canals if not detected are a major 
reason for failure.3

Various studies have demonstrated substantial 
variation in human maxillary molar anatomy re-
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garding the number of roots and root canals.2 
The most common form of the permanent max
illary 1st molar has three roots and four canals.

When a pre-operative radiograph reveals an 
atypical tooth shape and an unusual contour, 
further radiographs should be taken from differ
ent angulation to confirm any unusual anatomi
cal features.4 But due to problems like overlap 
between the roots and the superimpositioning of 
the anatomical structures on the tooth, the radio
graphs can sometimes prove inconclusive and 
do not provide detailed information concerning 
the three dimensional image, which would help 
the clinician in making a confirmatory diag
nosis.5 Newer techniques like spiral computed 
tomography are being used to study root canal 
morphology as a 3D image.6 In vitro and in vivo 
studies have demonstrated substantial variation 
in human maxillary molar anatomy regarding 
the number of roots and root canals or the pres
ence of a C-shaped root canal system.7&8

The purpose of this clinical case report is to de
scribe the detection and management of a rare 
anatomical variation of two roots and two canals 
in a maxillary 1st permanent molar with the aid 
of spiral computed tomography.

Use of spiral CT in dentistry5'6'13,24 is only for 
confirmation of variation in canal shape or canal 
morphology and limited to Academics, because
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it’s unwanted high radiation.

Case Report
A 42 years old female patient was referred for 
root canal treatment in her left maxillary first 
molar with a complaint of pain during mastica
tion since 15 days. History of present illness re
vealed pain of continuous nature, localized and 
was tender to vertical percussion. Pulp testing 
(Diagnodent, Parked) revealed that the tooth 
no. 26 was non-vital. The diagnostic radiograph 
disclosed the presence of two roots (Fig.l) and 
pulpal involvement. The medical history was 
non-contributory. Based upon the history, clini
cal examination, pulp testing and radiograph the 
condition was diagnosed as chronic apical peri
odontitis and root canal treatment was advised.

Tooth was isolated with rubber dam and access 
was gained to the pulp chamber using a high 
speed air turbine handpiece. The chamber was 
irrigated with 3% sodium hypochlorite solution. 
Only two root canal orifices were detected, one 
buccal and palatal. Both the canals were nego
tiated and the working length was determined 
using apex locator (Root ZX, Morita, Tokyo, Ja
pan ). The working length radiograph was also 
taken (Fig.2). Pulpal remnants and other organic 
debris were removed from the root canal space 
and thorough chemo-mechanical preparation 
was done with a nickel-titanium Pro-Taper ( 
Dentsply Maillefer, Ballaigues, Switzerland ) in 
both the canals. The canals were irrigated with 
3% sodium hypochlorite solution, flushed with 
sterile saline solution and dried with absorbent 
paper points (Dentsply Maillefer). Intra canal 
medicament (Metapex) was placed in both the 
canals and closed dressing (Cavit, ESPE, See- 
feld, Germany) was given. Patient was called 
after 15 days.

On the second appointment tooth was asympto
matic. Tooth was isolated with rubber dam and 
dressing was removed. Canals were irrigated 
with 3% sodium hypochlorite solution and 
master cone radiograph was taken (Fig.3). Ca

nals were dried with absorbent paper points and 
obturated using AH-plus resin sealer ( Dentsply 
Maillefer, Konstanz, Germany ) and gutta-per
cha (Dentsply Maillefer) using cold lateral con
densation technique. A sterilized cotton pellet 
was placed in the pulp chamber, the access cav
ity sealed with cavit. Post obturation radiograph 
was taken (Fig.4). The tooth was later on re
stored with permanent restoration. An informed 
consent was obtained from the patient and spiral 
CT scan was done with multi-detector CT scan
ner (Sensation 64, Siemens, Germany). Spiral 
CT scan confirms the presence of two roots and 
two canals (Fig.5). It also shows the presence of 
two roots and two canals even in tooth no. 16.

Discussion
This report highlights the important issue that 
this tooth has only two roots and two canals.

The morphology of the permanent maxillary 
first molar has been reviewed extensively be
cause this tooth presents complex morphology. 
Most endodontic and dental anatomy texts de
scribe the human maxillary first molar with 
three roots and three or four root canals.9'12 Oth
er variations include one'3, four14 and five roots15 
and unusual morphology o f root canal systems 
within individual roots. Case reports with five16, 
six17 and seven18 root canals or with c-shaped 
canal configuration19 have also been reported. 
The presence o f two roots and two root canals 
in the maxillary first molar is as low as 0.31% 
to 0.5%.20'22

Various Radiographic techniques are essential 
while performing the endodontic treatment of 
unusual cases. Our routine IOPA X-Rays have 
limitations because they are two-dimensional 
images o f three-dimensional structures.23 So we 
can not do the proper diagnosis due to super
imposition o f the surrounding structures and we 
may have to take more radiographs by chang
ing vertical and horizontal angulation to make 
more accurate diagnosis. Due to which patient 
will have more radiation. So now a days to make
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Figure 1. Pre-operative Radiograph
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Figure 4. Post-obturation Radiograph

Figure 5. Spiral CT

more accurate diagnosis of internal anatomy of 
root canals new diagnostic method like com
puterized axial tomography (CT) is being used. 
One main advantage of CT scanning over the 
conventional radiograph is that it allows to look 
at multiple slices of tooth roots and root canal 
system. Though CT scans produce a high level 
of detail in the axial plane, it causes lots of ra
diation to the patient. So the radiation dose must 
be kept as low as possible.

In last 2 decades there is a drastically increased 
use of spiral computerized tomography (SCT) in 
dentistry.24 SCT scans give raw projection data 
with a spiral-sampling locus in a relatively short 
time. Without increasing the scanning time, 
these collected data can be viewed as conven
tional trans-axial images such as multi-planar 
reconstructions or as three-dimensional recon
structions. With SCT scans, it is possible to re
construct overlapping structures at arbitrary in-
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tervals and thus allow to resolve small subjects. 
They have reduced scan time as well as radia
tion dosages, but they still are not as accurate 
and fail to limit the dosage to a reasonably low 
level. As SCT scans provide more information 
than routine radiographs, it is used by many ra
diologists in our country.

At present, because of this high radiation in spi
ral CT, CBCT is in use18-20 since it causes less 
radiation.

From a clinical standpoint, radiographic or other 
images provide clinicians with the most appro
priate method to detect variations in both root 
and canal anatomy. Only by correct examination 
and interpretation of these images can the clini
cian detect such variations and be aware of them 
before and during endodontic procedures.

This case report presents the unusual anatomy 
of the roots and root canals which were con
firmed with the help of SCT.

Conclusion
When root canal treatment is to be preformed 
the clinician should be well aware that both ex
ternal and internal anatomy may be abnormal. 
The present case report discusses the endodon
tic management of an unusual case of a maxil
lary first molar with two roots and two canals 
and also highlights the role of SCT scanning as 
an objective analytic tool to ascertain root c anal 
morphology.
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Radiation Protection and the Quality Control Program in 
Dental Radiology unit

B.S. Weerakoon and R.D. Jayasinghe

Abstract
Objective: The literature has revealed that op
timum radiographic quality assurance practices 
were not being implemented universally in den
tal clinics. This study was done to assess the 
level of compliance of the intra-oral dental ra
diology unit in dental hospital, Peradeniya, with 
the specifications given by Atomic Energy Au
thority and international quality control recom
mendations for dental facilities.

Methods: Prospective cross sectional descrip
tive study. It was conducted in 2 phases (a) on
site visual inspections regarding the radiology 
unit, room design, X-ray unit, control panel, 
type of films and film processing conditions (b) 
QC tests .The tested parameters focused on ra
diologic characteristics such as voltage, expo
sure, timer accuracy and beam filtration meas
urements. Results were comparatively evaluated 
with the standards given by IAEA & other inter
national & national standards.

Results: All the inspected and tested param
eters are within the acceptable limits excepted 
the timer accuracy test, there are errors in 0.1, 
0.14,0.16, 0.18 and 0.22 timer stations.

Conclusions: Most of the tested parameters 
showed a high level o f compliance with the 
standards. So the system has good radiation pro

tection and QC measures as well as the equip
ments are worked in good condition.

Introduction
Dental radiographs are useful and essential 
tool in the diagnosis and treatment of oral dis
eases. Although the use of x-rays for diagnostic 
purposes and represents a direct benefit to the 
patient, it also can cause detrimental health ef
fects.1 For this reason, International Committee 
on Radiological Protection-ICRP2 recommends 
that in the medical applications of the ionizing 
radiation, a clinical justification and optimiza
tion of patient protection are required. Even 
though dental radiography is associated with 
low doses; the collective dose should be kept 
as low as reasonably achievable. In the field of 
dentistry, a significant percentage of dental radi
ologic examinations in general dental practices 
may be subjected to unnecessarily high radia
tion doses, and poor quality or non-diagnostic 
images due to unsatisfactory equipment, out
dated techniques and inadequate film processing 
conditions.3-4

If examinations are not performed according 
to acceptable standards, efforts in exposure re
ductions using methods are ineffective. Conse
quently, a quality assurance program would play 
an essential role in radiation protection by im
proving diagnostic yield and limiting repeated
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examinations, as recommended by the American 
Dental Association (ADA) and the American 
Academy of Oral and Maxillofacial Radiology 
(AAOMR).5'6-7-8 To ensure the highest quality 
and minimal risk to patients in radiation expo
sure, a quality assurance program is necessary. A 
Quality Control (QC) Program involves specific 
actions designed to keep measurable aspects of 
the process involved in manufacturing a product 
or providing a service within specified limits. 
These actions typically involve measurement 
of a process variable, checking the measured 
value against a limit, and performing corrective 
action if the limit is exceeded. The quality as
surance program in dental radiography included 
assessment of radiation safety, qualitative and 
quantitative measures of beam characteristics, 
assessment of film processing, inspection of ra
diographic equipment maintenance record, and 
radiographic techniques, as recommended by 
international established protocols.9

The aim of this study was to assess the level 
of compliance of the intra-oral dental radiol
ogy unit in dental hospital, Peradeniya, with the 
specifications given by Atomic Energy Author
ity and international quality control recommen
dations for dental facilities.

Materials and Methods
This Prospective cross sectional descriptive 
study was carried out at radiology unit, dental 
hospital, Peradeniya. It is the largest dental hos
pital in the country and the division of radiology 
provides dental radiographic service not only to 
this hospital but also to close by hospitals.

The study consisted of:
a) A visual inspection of the radiology unit, 

room design, X-ray unit and control panel, 
type of the films and the film processing 
conditions.

b) Measurement of the unit’s radiological pa
rameters, i.e exposure & kVp reproducibil
ity, accuracy of exposure timer, half value 
layer (HVL) measurements.

The acquired data were analyzed using the 
quantitative and qualitative methods. Stand
ards given by IAEA (International Atomic En
ergy Authority) 18, NCRP (National Council of 
Radiation Protection) 19 & Sri Lankan Atomic 
Energy Authority 20,22 were used for the com
parison in this study.

To evaluate the unit’s radiological param
eters bellow equipments and methods were
used.18’19'20'22

1) Tape measure (10m length); length, width 
and height of the X-ray room, door, viewing 
window & the distance of the focus to door 
was measured.

2) Radiation survey meter / scatter radiation 
meter (FLUKE 451 ION CHAMBER SUR
VEY METER- ranging from 20kev -3Mev) 
was used to measure the doses. First the 
background radiation was measured. Then 
a water phantom was placed at the center of 
the chair and adjusted the x-ray tube until 
the focus to chamber distance was 30cm. 
Dose rate was measured near the viewing 
window and the door (without shield), near 
the viewing window (with shield) ,near the 
door (with shield).

3) FLUKE Victoreen non invasive X-ray test 
device (Model number: 400 M+), as used to 
measure the reproducibility & accuracy of 
the exposure time , output and kilovoltage 
applied to the x-ray tube and beam filtration 
in the unit.

Reproducibility was measured by placing the 
test device at 30cm from focus. Fixed 60kv and 
0.52 seconds were used with a thick adult, upper 
molar setting. Five consecutive exposures were 
made in a short time without any adjustment. 
At each time the displayed exposures (mR), 
kVp and time (s) were recorded. Accuracy was 
measured by using the same equipment setting 
with fixed 60 kV in thick adult mode; eight con-
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secutive exposures were made in a short time 
with only changing of the time values. All the 
timer setting values were checked in the system 
by selecting the specific tooth settings.

By the mean of the five kilovoltage readings was 
calculated and compared with the preset value of 
the equipment. The discrepancy between these 
values was determined using the expression:

% accuracy = Preset kV /tim e -  Real kV/tim e x 100 
Preset kV/time

4) Aluminum absorption filters (with 1mm 
thicknesses). Serial number : 115A-421 
was used to determine the Half Value Layer 
(HVL) of the X-ray beam for the define 
kVp value and to check whether there is 
sufficient filtration in the x-ray beam to re
move the damaging low energy radiation of 
the patients.

Non invasive X-ray test device was placed at 
30cm from focus. Fixed 60 kV and large adult 
molar setting were selected. Same exposure was 
made 3 times without placing added filters (un
filtered). The resulted values were measured and 
averaged out. (For higher accuracy one of above 
measurement was taken at the end of this test.) 
Then 1mm thick Aluminum sheet was placed on 
the non invasive X-ray test device and measured 
the exposure. Exposures repeated with 2,3,4 and 
5mm of additional Aluminum sheets and meas
ured the values. Resulted values were plot on a 
semi log paper and found HVL, by finding the 
thickness of Aluminum required to reduce the 
exposures to half of the original value, (expo
sure obtain without filters).

In order to make all the tests, the equipment was 
placed on a flat surface, perpendicular to the ref
erence axis of the x-ray beam, and the cone ex
tremity was placed on the surface of the equip
ment with the detector in its center.

Results
Findings of visual inspection
X-ray tube - Focus was 0.8 mm, Fixed kV: 60 
kV and the collimator- focus to skin distance 
was 30cm. Lead circular type collimators were 
available. Type D dental films were used as the 
image receptors. All the parameters such as kV, 
mA and time were properly indicted on the con
trol panel. All the indicator lamps on tooth and 
patient settings were working and when expos
ing as well as working beyond the overload lim
its the audible signal was operated. Lead aprons 
were used for rest of the body parts.

Findings of tested parameters
1. Layout and dimensions of the dental X-ray 

room Dental radiography room was 249.2 
m2 in size. Only one door was available for 
entry in to the room with a viewing window 
of 1600 cm2 in size. Warning signs and illu
minated lights were available and function
ing in the X- department. Primary X-ray 
beam was not directed towards the door.

2. Radiation survey of the of the dental X-ray 
room Background radiation at the room was 
0.2 p.Sv/h. Thickness of the door was 1.68 
mm Pb equivalent and the thickness of the 
viewing window was 1.68 mm Pb equiva
lent. Dose rate at outside the room (with 
shield) was 0.2 pSv/h.

3. Output reproducibility (exposure reproduc
ibility), tube potential (kVp) reproducibility 
and timer reproducibility

4. Co-efficient of variation of output was 
0.756 %, kVp was 0.136 % and co-efficient 
of variation of time was 0.0386 %.

5. Timer accuracy

6. The Half Value Layer (HVL) was 1.9 mm 
Aluminum at 60 kVp.

7. Day light film processing system was avail
able.
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Shot

number

Set time 

(s)

Delivery 

time (s)

Measured

time(s)

Time error %Errors

1 0.52 0.52 0.5048 -0.0292 -2.92%

2 0.16 0.18 0.1672 -0.0711 -7.11%

3 0.22 0.24 0.2270 -0.0542 -5.42%

4 0.25 0.26 0.2471 -0.0496 -4.96%

5 0.30 0.30 0.2865 -0.045 -4.5%

6 0.1 0.1 0.0871 -0.129 -12.9%

7 0.14 0.16 0.1471 0.0806 -8.06%

8 0.18 0.18 0.1670 -0.0722 -7.22%

Discussion
The purpose of Quality Assurance (QA) in den
tal radiology is to ensure consistently adequate 
diagnostic information, whilst radiation doses 
are controlled to be as low as reasonably achiev
able.21 Numerous articles concerning quality 
assurance in dental radiography confirm that 
general dental practices worldwide are not al
ways in compliance with the recommendations 
and guidelines proposed by professional organi
zations and scientific groups.1114 Kantor et al'5 
reported that many of the radiographs in their 
study were not of diagnostic quality and that 
28% to 55% of all non-diagnostic radiographs 
resulted from technical errors. These results par
allel those of previous studies by Jensen et al. 16 
and Collett.17 Comparing the study results with 
the typical lay out and the standards all the re
sulted values are in acceptable limits. I8-19-20'22

Adequate shielding is important to protect the X 
ray department staff, the patients (when not be
ing examined), visitors and the public, persons 
working adjacent to or near the X ray facility.23 
In dental facility usually not use more than 60

kYp ion chamber was used to take kVp, timer 
measurements because it has the ability to meas
ure the different energies at the same time and at 
the calculations background radiation is ignored 
because it was very little amount .Dose rate er
rors may occur due to the place and distance er
rors of the survey meter, measurement and sur
vey meter errors and according to the surface of 
the phantom scatter radiation will assume.

Reproducibility means the degree of agreement 
between several measurements of the specific 
parameter indicated on the measuring device. 
Good reproducibility of the output and the kVp 
is necessary to avoid unwanted exposure to the 
patients and to give the better quality images. 
The reproducibility o f the timer stations or di
agnostic X-ray equipment is important because 
they directly affect the mAs and hence the 
amount of radiation emitted. Poor timer repro
ducibility will result in erratic poor quality ra
diographic results which may be attributed to 
misdiagnose.20 The resulted values show little 
variations, it can cause due to fluctuation of the 
main power supply or pre heating filament prob
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lem. But all the values are within the acceptable 
limits. This result is in disagreement with the 
study done by Stavrianou et aP4 where 10% in 
1996 and 26% in 2003 of the timers had repro
ducibility error greater than the proposed limit 
of 5%.24

The accuracy of timer setting is important as it 
directly affects the mAs and hence the amount 
of radiation emitted. Poor timer accuracy will 
results in erratic radiographic results. Proper 
functioning of timer settings reduces the un
necessary exposures and produce good reliable 
quality images with maximum radiation protec
tion to the patients. The study shows an error 
between the set time and the measured time in
0.1, 0.14, 0.16, 0.18 and 0.22 timer stations. 
Highest error can be seen on 0.1S station. But all 
the other selected timer stations are less than± 
5%, so they are in the acceptable limits. These 
results are similar in Stavrianou et aP4 study 
where 50% of the units exceeded the maximum 
acceptable timer error of + 10% in year 1996 in 
western Greece, and in 2003 they found this rate 
was decreased to 46% due to replacement of old 
x-ray units with new ones.56 But different results 
were reported by Platin E et alP

The Half Value Layer (HVL) is that thickness of 
a nominated material required to reduce the X- 
ray beam output to one half from its un-attenuat- 
ed value. The system shows a gradual decrease 
of exposure or output. If high or low values of 
exposures may indicate too little or too much 
aluminum filtration, a defective tube anode or 
mis-callibration. The resulted HVL value is 1.9 
more than the standard value in 60 kVp. So it 
helps to remove the damaging low energy ra
diation of the patients. The HVL measurements 
will increase with an increase in filtration, tube 
voltage and waveform frequency. The study re
sults are agreed with Platin et aP5 study. It was 
shown that 95% of the machines in North Caro
lina dental practice had acceptable HVL meas
urements.25

According to the study done by Platin E et aP5, 
most practices (89.92%) using D-speed films 
and day light automatic processing systems 
(79%) in North Carolina, it is same for this 
study also. All most all the films categories were 
of D type and all most all the intra oral films 
are using day light processing system. But it is 
disagreed with the results of Martins et al' study 
who showed most of the films were type E. The 
American National Standards Institute and the 
International Organization for Standardization 
have established standards for film speed.26’27 
Film speeds available for dental radiography are 
D-speed, E-speed and F-speed, with D-speed 
being the slowest and F-speed the fastest. The 
use of faster film speed can result in up to a 50 
% decrease in exposure to the patient without 
compromising diagnostic quality.28,29 Film of a 
speed slower than E-speed should not be used 
for dental radiographs.27,28’29

Conclusion
The results of the study indicated that quality 
of the equipments, design of the unit and radia
tion protection methods used in radiology unit, 
dental hospital, Peradeniya were accordance 
with the standards given by the IAEA. But the 
study shows an error of the timer calibration of 
the system. For this reason attempts have been 
made to improve the timer accuracy of the sys
tem. The repeated surveys proposed to track and 
eliminate deficiencies and mistakes in quality 
and the radiation protection in general dental 
practice and, therefore to produce high quality 
diagnostic radiographs while keeping patient 
exposure as low as reasonably achievable.
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A HIDDEN PROBLEM

With patients most likely to mention pain on a dental visit1, 
gum disease is not discussed as often as it should be:

• FEWER THAN 1 IN 3 PEOPLE HAVE RAISED BLEEDING GUMS WITH THEIR 
DENTIST OR HYGIENIST1

• ONLY 14% OF PEOPLE SAY THAT THEIR DENTIST OR HYGIENIST HAS 
MENTIONED BLEEDING GUMS TO THEM1

BLEEDING GUMS DESERVE
MORE RECOGNITION

Reference
1. GlaxoSmithKline data on _ le, You Gov PLC, 2010
(Total sample size was 2079 adults. Fieldwork was undertaken between 17th to 20th December 2010. The survey was carried out online. The figures 
have been weighted and are representative of all GB adults - aged 18+)
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SENSODYNE
A simple and effective daily 

solution for your patients' sensitive teeth.
• Not all patients react to sensation in the same way
• Offer your patients a choice with the Sensodyne portfolio of products

Sensodyne -  works within the 
tooth by desensitizing the nerve.
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proven to relieve dentine hypersensitivity34
• Provides ongoing and effective sensitivity 

relief with continued twice-daily brushing3-4
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encourage patient compliance

Sensodyne Rapid Relief
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deep,7 acid-resistant occlusion of dentine 
tubules7-8
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SENSODYNE
DAILY PROTECTION FROM SENSITIVE TEETH
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Inspired by the dentist regime of 
toothpaste, mouthwash and floss
K f f f f f fP W d W W fff f l  Superior anti-bacterial 
H a i i i j i B H i i i H i i v  I  protection and gum health

; Interdental cleaning 

Caries prevention

Naturally white teeth and inspired by 
the dentist regime

Superior anti-bacterial
i  MMi 111 protection and gum health

Interdental cleaning

Caries prevention
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Whitening

Rapid relief from sensitivity and helps 
tooth repair for long lasting protection

Enters open channels of 
-'' afefea dentine and blocks pain

] Relief from sensitivity 

! Superior gum health
ZSSm Caries prevention

PRO-SENSITIVE
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Relief from sensitivity and superior 
gum health

Relief from sensitivity 

Superior anti-bacterial
----- -----  protection and gum health

Caries prevention
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Triclosan + Zinc Citrate

M icrogranule formula

Fluoride

Triclosan + Zinc Citrate

M icrogranule formula

Fluoride

Polishing silica

HAP Formula

Potassium  Citrate

Zinc Citrate

Fluoride

Potassium  Citrate

Triclosag + Zinc Citrate

Fluoride

MRP Rs 190/- upwards


