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INVITED EDITORIAL

Can I have the “Smile” I always wanted ?

The whole purpose of publishing journals of this 
nature is to provide space for enhancing 
knowledge and building an awareness in the 
profession on latest developments in research, new 
treatment materials and techniques etc...

The order of the day in recent times is Aesthetics 
and Cosmetic Dentistry. This has become 
increasingly popular all over the world and every 
one now expects to greet the world with a 
‘pleasing smile’. Cosmetic Dentistry will enhance 
the charm of that ‘smile’ giving an individual the 
smile that he or she always wanted. In actual fact 
to put it simply, Cosmetic Dentistry is any Dental 
procedure that improves your smile from whitening 
treatments that brighten stained or discoloured 
teeth to procedures such as realigning with 
orthodontic devises repairing and reshaping of 
chipped or fractured teeth including implants etc. 
A ‘smile lift’ similar to a face left, will give 
someone a complete new outlook with lot of self 
confidence. Thanks to the present innovative 
techniques and materials available, you can make 
your smile complement all other facial features 
you have.

Dentistry in general covers a whole gammet of 
treatment to ensure retention of healthy teeth in 
the mouth. Asethetic and Cosmetic Dentistry take 
dentistry one step forward, superseding the former 
concept of fillings, extractions, scalings, polishings 
etc. Therefore, a thorough knowledge of aethetic 
and cosmetic dentistry should be disseminated to 
all dental surgeons in the country. They should
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also receive training in the use of advanced 
technology, par with any other developed country 
to be able to help our nation. Further more, the 
message on the importance of aesthetic and 
cosmetic dentistry should also go to our schools 
appropriately, to enable the younger generation 
to see the value of such treatment. Then they 
will be in a position to drive this message home.

The time is ripe for building awareness on the 
present trend, emphasizing it, as a treatment 
method available to all who deserve and mostly 
to those in need of it, rich and poor alike. Hence, 
this method of treatm ent should not be 
misunderstood as a treatment method especially 
available only to the affluent.

R.L. Wijeyeweera
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Review Article Sri Lanka Dental Journal 2010; 40(01) 03-06

Protective function of substitute sweetener Xylitol in preventing
tooth decay

R .L . Wijeyeweera

Introduction
The last National Oral Health Survey conducted 
in 2002/2003 reveals that the DMFT value for 
the deciduous dentition in the 5 year old children 
is 3,5. The DMFT value for permanent dentition 
in 12,15,35- 44 and 65-74 year olds are shown to 
be 0.9, 1.5, 8.4 and 17.1 refpectively. In addition 
the prevalence of carious teeth in the deciduous 
dentition in the 5 year olds is shown to be 65.3%. 
Caries prevalence in the permanent dentition of 
12, 15, 35-44 and 65-74 years remains at 39.2%, 
15.3%, 89.8% and 71.1% refpectively (National 
Oral Health Survey 2002/2003).1 This seems quite 
high when compared to the figures in the 
developed world.

The above statistics clearly shows that tooth decay 
remains an important health problem in Sri Lanka. 
Furthermore, changes in our diet over the past 
two decades have contributed to an increase in a 
range of dental problems, especially amongst the 
young.

Many peopleTalsely assume that tooth decay or 
dental caries is caused by bacteria ‘eating through 
our teeth’. In fact the bacteria responsible for 
caries, Streptococcus mutans and Lactobacillus 
species, live in plaque, that we all have, and use 
the sucrose (sugar) from the food we consume 
and metabloise it. In this process bacteria produce 
acid, which demineralise, the hard tissue of the 
teeth (enamel initially and thereafter the dentine)

and thereby causing cavities in the teeth. It’s a 
known fact that if this situation is left untreated, 
dental caries will lead to pulpitis, periodontitis and 
if further neglected to tooth loss. As a measure 
of preventing tooth decay now researchers look 
in the direction of limiting the growth of acciduric 
and acidogenic bacteria growing in individual 
mouths (Wijeyeweera and Kleinberg 1989). But, 
is it still possible to reduce the acid thus produced 
by bacteria via fermentation of sugar? At the same 
time, can we reduce the bad effects of sugar by 
using a sugar substitute that is not harmful, while 
enjoying the sweet taste that we have come to 
crave so much?

Sugar-Xylitol
Fortunately, there is a natural substance called 
Xylitol which is just as sweet as sugar but at the 
same time helps to prevent tooth decay. The dental 
benefits of Xylitol have been extensively studied 
since 1970s. Since then, these findings have been 
confirmed and revisited by many international 
researchers in over 1500 studies on xylitol.

It is high time to extract the benefits of this natural 
substance in preventing the most prevalent 
disease in mankind - the tooth decay.

Xylitol research
For example, during a study carried out in 
Montreal, Canada, in 1990, children who had a 
high risk of developing tooth decay were either

Prof. R.L.Wijeyeweera BDS, Ph D. Professor in Paedodontics, Division of Paedodontics, Faculty of Dental Sciences, 
(Correspondence) University of Peradeniya. Tel: 081-2397560, 0777-804314, Email: wijeyeweera@yahoo.com

03

mailto:wijeyeweera@yahoo.com


R .L . Wijeyeweera

given xylitol gum or no gum at all.2 The group 
that had no gum had 6.06 decayed missing or 
filled tooth surfaces (DMFS) per person whereas 
the group that chewed Xylitol gum, the DMFS 
figure was 2.24.

The most comprehensive study, involving 1277 
subjects, was conducted in 1995.3 This study 
looked at the relative risk of caries formation. A 
value below 1 indicated a reduction in risk ie a 
beneficial effect. The people who chewed Xylitol 
gum three times a day had a relative risk of 0.41 
and those who chewed it five times a day had a 
relative risk of 0.27. Furthermore babies can also 
benefit if their mothers chew Xylitol gum. Studies 
have shown that levels of the S. mutans bacteria 
that cause tooth decay were lower in children 
who were breast fed by mothers who chewed 
Xylitol gum 2-3 times per day.4 5

Xylitol and tooth decay
Xylitol prevents tooth decay in three ways. Firstly, 
its antimicrobial because it reduces the ability of
S. mutans to adhere and so the bacteria can be 
more easily removed from plaque by brushing. 
Secondly, Xylitol cannot be fermented by bacteria 
to make acid. Therefore, it inhibits enamel 
demineralization. Thirdly, it is believed to be toxic 
to S. mutans and so Xylitol is capable of reducing 
the growth of these harmful bacteria. In 2006 
researchers at the University of Washington 
showed that after 5 weeks of Xylitol usage the 
level of mutans streptococci in plaques was ten 
times lower than at the start.6

For these reasons, Xylitol is recommended as a 
sugar substitute by responsible dental bodies 
around the world. It was initially endorsed by 
the Finnish Dental Association in 1988, followed 
by the Swedish Dental Association (Sveriges 
Tandilakarforbund) in 1989, the Norwegian Dental 
Association (Den Norske Tannlegeforening) in 
1990 and the British Dental Association in 1992. 
The American Academy of Paediatric Dentistry 
states The American Academy of Paediatric 
Dentistry (AAPD) recognizes the benefits of

caries preventive strategies involving sugar 
substitutes, particularly Xylitol, on the oral health 
of infants, children, adolescents, and persons with 
special health care needs.7 The U.S. Army 
Center for Health Promotion and Preventive 
Medicine states “Because it fights bacteria so 
well, people who chew Xylitol gum can reduce 
their risk of cavities”.8 The Australian Ministry 
for Health states “Both Xylitol and sorbitol have 
been shown to have a preventive effect on dental 
caries”.9

Xylitol and diabetes
Xylitol is also described as ‘safe’ for diabetics. 
It has a very low glycemic index of 13 compared, 
to sucrose sugar which has a glycemic index of 
60.10 This means that it results in lower blood 
sugar levels and therefore reduces the need for 
insulin. Xylitol also produces less calories (2.4 
kcal/g) than that of sucrose sugar (4 kcal/g).11

Xylitol vs artificial sweeteners
Unlike some sweeteners such as Aspartame, 
Xylitol is a completely natural substance that is 
found in many plants and animals, including food 
items that humans have consumed during the 
course of their whole evolution. For example, it 
is found in mushrooms, berries, cauliflower and 
sweet com. In fact no matter what you eat, up 
to 15g of Xylitol is made in your own body each 
day as an in term ediate  during normal 
metabolism.121314

Like with other polyol sweeteners, excessive 
consum ption of X ylitol may cause some 
temporary laxative effects in certain people. This 
is because these sweeteners are not completely 
digested and when they pass through the digestive 
system, they can attract water. However, this 
effect varies from person to person. Studies have 
shown that some people can even consume 430g 
of Xylitol per day without having any problems.15 
Furthermore, studies, have shown that after 
consuming Xylitol for four weeks the bodies of 
mice, rats and humans have adapted so well, so
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Protective function of substitute sweetener Xylitol in preventing tooth decay

that they can use Xylitol more effectively thus 
resulting in a decrease in the laxative effects.16

Conclusions
Xylitol seems to be a truly remarkable natural 
sugar substitute. It is just as sweet as the sugar 
we consume daily (Sucrose), but doesn’t have 
the cariogenic effect as such. Compared to the 
sugar Sucrose, Xylitol is capable of preventing 
tooth decay while it is also safe for diabetics, since 
it has a 40% lesser caloric value.

In recent years, Xylitol has become increasingly 
popular as a premium sugar substitute around the 
world. Xylitol in time to come may be considered 
as a safe and a healthy option for a sweet life!
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G la x o S m ith K lin e

“Most people are worried it 
is often something worse.”

Dr Nick Rote. East Finchley, UK

1 in 3 people suffer from dentine hypersensitivity and over 50% 
of sufferers don’t mention it to their dental professional.1

This highlights the important role that dental professionals play in 
actively diagnosing dentine hypersensitivity.

Recommending daily brushing with Sensodyne is a simple, 
effective solution which is clinically proven to reduce the pain 
of dentine hypersensitivity.

“When they come back to see me next time, they're very pleased 
that the solution was given to them so easily.”

1. AdOy M. kit Dental J  2002; 52 : 367-75

SENSODYNE
DAILY PROTECTION FROM THE PAIN OF SEN SITIVE TEETH



Research Article I Sri Lanka Denial Journal 2010; 40(01) 07-15I
The distribution of private sector dental practitioners and

clinics in Sri Lanka

Dileep De Silva, A.N.I. Ekanayaka, Sally Brailsford

Abstract
Objectives: This article reviews a policy 
oriented research, which was carried out with 
the aim of understanding the private sector dental 
care provision. The paper focuses mainly on the 
profile of private dental practitioners and 
distribution of private clinics.

Material and methods: A descriptive cross 
sectional study was carried out using a postal 
questionnaire to the entire dentist population of 
the country. Above was preceded by Focus Group 
Discussions held at District level.

Results: There were more part time private 
practitioners than full time private practitioners, 
both together accounting for around 1000 service 
providers, in the country. There was a marked 
inequality in the distribution of private dental clinics 
between districts while there was an unqualified 
dental practitioner (UDP) clinic for every ten 
legitimate clinics.

Conclusions: The unregulated and haphazard 
increase in the number of dentists being forced 
into the private sector and their mal-distribution 
to which this study has drawn attention, should 
sound a timely warning to both the dental 
profession and health planners.

Key words: Private dental Practitioners, 
Distribution of Private dental clinics, dentists 
supply dynamics.

Introduction
The right to private enterprise where goods and 
services are legitimately traded in the marketplace 
is one of the most ancient of human freedoms 
and one that has always extended to the practice 
of medicine given the pervasive existence of 
human sickness and the need and demand for its 
treatment throughout history. In particular with 
the spread of globalisation especially during the 
2nd half of the 20lh century and related global 
political developments like the transition from 
communism to capitalism in Europe and Central 
Asia, most countries today are committed to a 
policy of economic liberalisation with the private 
sector occupying a prominent position as the 
engine of growth. Such trends have also 
permeated to the health sector where the 
provision of care by private providers has now 
become an integral part of health care systems 
in all but a handful of countries worldwide. Not 
surprisingly the impact of neoliberal policies on 
health and quality of life of populations generally 
and their specific impact on oral health have been 
the object of scholarly debate and discussion.'2 
Such trends in the growth of private medicine

Dr. Dileep De Silva Consultant in Community Dentistry, Ministry of Health Sri Lanka.
(Correspondence)

Prof. A.N.I. Ekanayaka Senior Professor of Community Dentistry, Department of Community Dental Health. Faculty of 
Dental Sciences, University of Peradeniya, Sri Lanka.

Prof. Sally Brailsford Professor of Management Sciences, University of Southampton, United Kingdom.
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and dentistry have also taken place in Sri Lanka 
despite being a welfare State with a strong 
tradition of government involvement in education 
and health incorporating free education and 
universal free health care provided through a net 
work of around 1000 institutions distributed 
throughout the country.3

In Sri Lanka private sector dentistry started in 
the early twentieth century and has expanded 
slowly thereafter. Until about two decades ago 
private clinics tended to be limited to the principal 
towns and private practitioners were invariably 
well off financially and enjoyed high social and 
professional status. Although all graduating 
dentists were offered guaranteed government jobs 
many dentists eagerly ventured into the private 
sector to become full time general dental 
practitioners. Dentists had adequate employment 
opportunities both in the public sector and the 
private sector. However, with the rapid 
improvement in dentist to population ratios, the 
inability of the State to employ graduating dentists 
and other socio-demographic and economic 
changes this situation has changed dramatically.

Consequently there is now an urgent need to re
examine the current profile of private dentistry in 
Sri Lanka in this altered environment. This will 
enhance our understanding of the critical interface 
between private dentistry and patients the 
profession, the community, and the economy. Such 
knowledge will facilitate rational projections 
regarding the potential for private dentistry in the 
country in the new millennium while also providing 
a basis on which future policy regarding private 
sector dentistry may be formulated. Describing 
the distribution of private dental practitioners is 
an appropriate starting point in such an 
investigation. Consequently the objective of the 
present study was to describe the distribution of 
private dental practitioners in Sri Lanka.

Material and methods
A descriptive cross sectional study was carried 
out. All practising dentists in Sri Lanka were

inventoried using the Registry of Dentists 
maintained by the Sri Lanka Medical Council, 
membership lists of Professional Colleges and 
Trade Unions, as well as records available with 
the Department of Health. This list was further 
refined using the “snow ball” sampling technique 
and focus group discussions. Once a 
comprehensive list of all practising dentists in Sri 
Lanka was compiled in this manner, a postal 
questionnaire was sent to all dentists in the list.

Focus Group Discussions with identified senior 
dentists were held at district lewel (except in the 
Northern and Eastern Provinces) to identify the 
distribution of legitimate private dental clinics 
within the districts as well as unqualified dental 
practitioners.This study was done in 2007.

Results
The response rate to the postal questionnaire was 
nearly 70%. There were a total of 1508 practicing 
dentists in the country in all sectors giving an 
overall dentist to population ratio of 7.6 per 
100,000 population (or approximately one dentist 
per 13,000 people). The average age of the dental 
professional was 39.7 years. The male female 
ratio was 1:1.08. Nearly 97 % of the dentists were 
graduates of the University dental school in 
Peradeniya (Figure 1). Out of the total, 31% of 
the dentists had entered the University from 
Colombo. A similar percentage lived in the 
Colombo district.

1008 or 67% of all dentists were engaged in the 
provision of private dental care either full time or 
part time. This amounted to a private dentist to 
population ratio of 5.1:100,000.

Eighty percent of the private sector dentists were 
below 50 years of age. The male dentists (63%) 
outnumbered their female counterparts (37%) in 
the private sector. Of the private practitioners 312 
(31 %) were full time general dental practitioners 
and 696 (69%) part time practitioners. Of the 312 
full time practitioners, 171 were dentists who had 
graduated after 2003 and w hile aw aiting
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government employment were engaged in private 
practice. The remainder (141) were the more 
established, older and experienced, full time 
general dental practitioners.

The Department of Health was the biggest single 
employer for the dentists in Sri Lanka, accounting 
for 932 (62%) of the total dentist population. The 
University system and the Defence Forces 
employed 111 dentists. This works out to a 
government dentist to population ratio of 
5.2:100,000. The government dentists included 11 
administrators, 41 dental specialists and 880 grade 
dental surgeons. Out of the total, 54% of 
government dentists were engaged in part time 
private dental care provision. Significantly more 
male dentists (70%) compared to females dentists 
(30%), in the state sector did part time private 
practice ( x =53, P<0.05).

It was found that a total of 40 dental specialists 
were working in the private sector, the 
overwhelming majority of them being part time 
private practitioners since they were permanent 
employees of the D epartm ent of Health. 
Furthermore most of the dental specialists in the 
private sector did general practice rather than 
confining them selves to their area of 
specialisation. Orthodontists were the solitary 
exception.

Sixty Nine percent of private dentists worked in 
their own clinics, while 29% worked as locum 
practitioners.

There were 876 private dental clinics in the 
country of which 329 (38%) were full time clinics 
and 547 (62%) part time. A total of 89 practicing 
unqualified dental practitioners (UDP) in Sri 
Lanka were identified by this study (Table 1).

Discussion
The present study was part of a much larger policy 
oriented inquiry into all aspects of private sector 
dental care provision in Sri Lanka and has been 
confined to painting a basic demographic profile

of private dental practitioners in Sri Lanka within 
the framework of the dental profession as a whole.

It was found that the current dentist to population 
ratio for Sri Lanka was 7.6 per 100,000 or 
approximately 1: 13,000. While this appears to 
be better than that of some very poor countries 
in other parts of the world, it is nevertheless seen 
to fall short of the corresponding ratios reported 
for many industrially developed countries (Table 
2). However such international comparisons are 
only of theoretical value given the differences in 
oral health needs and demands, and variations in 
health care systems across cultures, as well as 
the complex combination of professional culture, 
patient expectations, treatment philosophy and 
economic ideology peculiar to each country.

Consequently in Sri Lanka of greater interest is 
the finding that the dental profession is 'young' 
with an average age of just under 40 years. This 
is indicative of a rapidly growing profession with 
all the worrying implications of such trends. The 
reason for the low age distribution in Sri Lanka 
may be traced to the rate at which dentists are 
being trained.

It can be seen that there has been an increase in 
the intake of dental students from 30 per year to 
45 per year from the early 70’s to the mid 90’s. 
Since 1997 the number of graduates trained has 
increased dramatically. During the last 10 years, 
the average annual output of dental graduates has 
been 89. The Training Rate (a measure of the 
number of dental degree achievements relative 
to the total employment in the occupation) was 
8.8 in 2006. This is a very high rate when 
compared with countries like USA, UK and New 
Zealand. Therefore it is evident that the rapid 
growth in the number of dentists in Sri Lanka is 
entirely due to an increased rate of training, in 
turn pushing down the average age of the 
profession. Where is this going to lead? - is an 
obvious question.
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The projected population in Sri Lanka by 2021 is 
estimated to be 21.72 million. Of the present 
dentist population only 3% was above 60 years 
of age. Assuming 10% attrition over the next 15 
years, it is estimated that there will be 1357 active 
dentists remaining from the present cohort of 
1508. If the number of new dental graduates 
stabilizes at 80 per annum over the next 15 years, 
by 2021 there will be 2,557 dentists in Sri Lanka 
with a dentist to population ratio of 11.8 dentists 
per 100,000 population. That will amount to a 70% 
increase of the total dentist manpower in the 
country within 15 years. The implications for 
dental manpower in the private sector are even 
more startling consequent to a major watershed 
in 1990 when the government stopped giving 
guaranteed employment to each batch of dentists 
soon after graduation forcing more and more 
dentists into the private sector early in their career. 
Since 1990 there has been an increasing lag time 
before new graduates obtained government jobs. 
For example currently dentists who graduated 
after 2003 are still waiting for government jobs. 
The natural loss from the Ministry of Health due 
to retirement is around 5 per year at present. The 
dentists who retire today having reached 60 years 
of age are those who qualified in the early 1970s, 
when there were small student batches and the 
annual output of dentists was below 25. At the 
other extreme during the last 10 years the yearly 
output of the dentists has escalated to 89. With 
the government not creating adequate new cadre 
positions since 200} it is not surprising that the 
imbalance between the number of dentists retiring 
from the state sector and those hoping to enter it 
has created a long waiting time of almost 4 years 
between graduation and state sector employment. 
Given this saturation of the State sector it is 
inevitable that almost all newly qualifying dentists 
will venture into the private sector. Consequently 
it is estimated that approximately 1200 new 
dentists will enter the private sector within next 
15 years. By the year 2021, nine hundred and 
nine dentists from the present cohort of 1008 will 
remain active in the private sector. On this basis 
the total number of active dentists in the private

sector by then will be 2109and the dentist to 
population ratio in the private sector will increase 
from present the 5.1 to 9.7 per 100,000 population 
by 2021. This will be is an over 100% growth of 
dental manpower in the private sector !

The projected explosive growth of the dental 
private sector and its manifold implications should 
accordingly dominate any dental manpower 
planning process in the immediate future. 
Nevertheless it would appear from Table 2 that 
even with such levels of growth the dentist / 
population ratio in Sri Lanka will still lag behind 
that of many other countries even by 2021. 
However, the potential problems inherent in 
current dental manpower trends in Sri Lanka 
underlines the futility of setting manpower targets 
based on some idyllic ratio prevalent in another 
part of the world without taking into account the 
sustainability of a large influx of dentists into the 
private sector in an economy where the out of 
pocket spending capacity of patients is limited.

The problem is that the private dental care market 
in Sri Lanka is individualistic and competitive as 
well as unorganized and unregulated. This is 
reflected in the manner in which it has expanded 
rapidly over the last decade a trend that is 
projected to continue. In this situation it would be 
simplistic to assume that an oversupply of dentists 
may benefit the public by delivering better services 
at lower prices in a free market. The reality is 
that the imbalance in dental manpower can lead 
to undesirable consequences at the professional 
economic, health and social levels. For example 
dentist oversupply may adversely affect the 
conditions of practice and patterns of work. 
D entists may experience unem ploym ent, 
underemployment or reduced opportunities for 
employment amidst a fall in real income. There 
may be increasing unhealthy competition for 
patients between professionals accompanied by 
deterioration in the quality of care. There could 
even be a threat to ethical standards, amidst the 
potential for excess and unnecessary treatment 
or failure to refer patients when indicated. Such
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trends will inevitably lead to a lowering of public 
confidence in and prestige of the dental 
profession. Whether and to what extent such 
issues already exist needs to be examined and 
constitutes a fertile field for future research on 
private sector dentistry in Sri Lanka.

The finding that there were more part time dental 
clinics in the country when compared to full time 
clinics is consistent with the involvement of 503 
(54%) out of the 932 government dentists in part 
time practice. The right to engage in private 
practice after working hours is one of the 
important privileges enjoyed by State sector 
dentists in Sri Lanka. However, whether this 
facility has led to a better distribution of private 
dental services is an important issue. It was found 
that of the 329 full time clinics in the country 64% 
were confined to the Western Province with 46% 
being located in the single district of Colombo, 
within the Western Province. The Colombo district 
was the only district which had more full time 
than part time clinics. The districts of Gampaha, 
Kalutara. Kandy, Kurunegala Galle and Matara 
together accounted for another 40%. The 
remaining 18 districts of the country together 
accounted for only 14% of the full time clinics. 
This may be seen as a classic “champagne glass” 
pattern of distribution reflecting the skewed 
distribution of well established full time private 
dental clinics in Sri Lanka. Many of which are 
owned by mature practitioners of an older 
generation. By comparison it was interesting to 
find that part time private clinics were far more 
evenly distributed throughout the country with 
none of the 25 districts accounting for more than 
15% of such facilities. It was found that more 
than 85% of such part time clinics were served 
by government dentists, indicating that the part 
time market segment of the private dental care 
provision is dominated by dentists of the State 
sector.

Consequently there have been some concerns 
about the appropriateness of government dentists

enjoying the right to part time private practice 
and the impact of this concession on the ethics 
and motivation of dentists in the State sector. 
Nevertheless the finding from the present study 
that part time practice has if at all tended to reduce 
inequalities in access to private dentistry across 
the country may be an important factor in favour 
of this mode of private practice. Even so, the 
severe mal-distribution of private dental clinics 
whether seen from the perspective of absolute 
numbers of dentists in districts, clinic density, or 
dental clinic to population ratios suggests that 
private dentistry is failing to permeate large parts 
of the country. For example, when considering 
clinic density which is based on both on the 
geographical size and the number of clinics in a 
district, the Colombo district was a complete 
outlier with a clinic density of 0.329 per square 
km (that is one private dental clinic for every 3 
square km), which was 25 times the national 
average. Indeed the Colombo district was the 
smallest (699km2) in size but had the largest 
number of clinics resulting in an extremely high 
clinic density.

When considering dental clinic to population ratios, 
in Sri Lanka the national average was 4.5 private 
dental clinics per 100,000 population. However 
the Colombo district had around 10 dental clinics 
per 100,000 population, which is the highest for 
the country. Second was the Kandy district with 
6.1 clinics per 100,000 population followed by the 
Matara district with 5.1. In thirteen districts, out 
of the 25 in the country, there were between 3 
and 5 dental clinics per 100,000 population. In 
the remaining 9 districts there were less than 3 
clinics per 100,000 population. However out of 
these 9 districts 6 were in the war affected region 
of the Northern and Eastern Provinces. The 
skewed distribution of health manpower is a major 
problem in many developing and highly 
industrialised countries alike. Consequently it is 
now accepted that the dentists to population ratio 
is a poor indicator of the real need for dentists in 
a country. The distribution of dentists is a vital 
factor which is not addressed by national ratios
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which tend to hide vast geographical variations 
in the concentration of dentists. Accordingly, with 
the expansion of the private sector it is important 
to ensure that existing population variations in 
access to care are not accentuated precipitating 
in a further widening of health inequalities.

There were 89 Unqualified Dental Practitioner 
(UDP) clinics, giving a ratio of one UDP clinic to 
10 “legitimate” private dental clinics in Sri Lanka. 
This is almost identical to the 90 unqualified 
practitioners reported by Ekanayaka and 
Samarasinghe (1989 ) using a different approach 
in which dental students were deployed to obtain 
information about the existence of such 
practitioners in their home towns. The number of 
UDP clinics in a district was highly positively 
correlated (r = 0.98) to the number of “legitimate” 
clinics of qualified dentists. This observation tends 
to cast doubt on the general belief that Unqualified 
Dental Practitioners are more likely to establish 
clinics in areas where there is a paucity of 
qualified dentists. Consequently UDPs should not 
be seen as “substitutes” for qualified dental 
practitioners but as a group who are in direct 
competition with their qualified counterparts. The 
finding in the Ekanayaka and Samarasinghe 
(1989) study that for most procedures the fees 
of UDPs were roughly only 30% lower than that 
of qualified dentists with the exception of dentures 
where they tended to charge just nearly as much 
if not more also lends credence to the view that 
they may be able to actively compete with dentists 
for patients.

The preponderance of solo practices constituting 
97% of the private dental practices in Sri Lanka 
reflects the relative unsophistication of this sector 
in Sri Lanka. There were very few group 
practices and other types of practices in the 
country and these were mainly confined to the 
Colombo and Kandy city limits. However in the 
global private dental care market too, solo 
practices are the predominant service provider. 
According to the American Dental Association,

79% of the nation’s private dentists are in solo 
practices. In Australia the rate is 64%.

The findings of this study which showed that the 
supply of dentists increased by 6%-8% per annum 
in the decade to 2006, whereas the size of the 
adult population which is probably the major driver 
behind growth in demand increased by only about 
1% underlines the need for rational planning in 
the production of dentists in Sri Lanka for both 
the public and private sectors. The factors that 
will determine the optimum number of dentists 
required to meet oral health needs and demands, 
satisfy professional aspirations, and also be 
sustainable in the context of local economic 
realities, are both manifold and complex. In 
marketing terms the health and social benefit of 
a ‘supply’ of dentists is not simply determined by 
their number. A host of other factors including 
the type and quality of dental equipment and 
materials used, and whether or not auxiliary 
personnel are being employed also affects the 
productivity of dentists. The dramatic yet 
unregulated and haphazard increase in the number 
of dentists being forced into the private sector 
and their maldistribution to which this study has 
drawn attention should sound a timely warning 
to both the dental profession and health planners, 
enabling them to formulate manpower policies that 
will ensure private dental services that will 
provide high quality services with improved 
access to all segments of the community.
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Table 1. The distribution of private dental clinics and Unqualified Dental Practitioners (UDP) in the various 
districts.

District 
Code No.

District Full-Time
Clinics

Part - Time 
Clinics

Total UDP

1 Colombo 151(45.8%) 79(14.4%) 230(26%) 17(19%)
2 Gampaha 36(10.9%) 50(9.1%) 86(9.8%) 8 (8.9%)
3 Kaluthara 23 (6.9%) 28(5.1%) 51(5.8%) 5 (5.6%)
4 Kandy 18(5.4%) 65(11.8%) 83 (9.4%) 6(6.7%)
5 Nuwara Eliya 4(1.2%) 10(1.8%) 14(1.5%) 2(2.2%)
6 Matale 3 (0.9%) 16(2.9%) 19(2.1%) 3(3.3%)
7 Anuradhapura 3 (0.9%) 27 (4.9%) 30(3.4%) 2(2.2%)
8 Polonnaruwa 5(1.5%) 9(1.6%) 14(1.5%) 2(2.2%)
9 Kurunegala 19(5.7%) 44(8.0%) 63 (7.1%) 9(10.1%)
10 Puttalum 4(1.2%) 27 (4.9%) 31(3.5%) 3 (3.3%)
11 Galle ■ 15 (4.5%) 26(5.3%) 41(4.6%) 5 (5.6%)
12 Matara 19(5.7%) 22 (4.0%) 41(4.6%) 4(4.4%)
13 Hambantota 4(1.2%) 13(2.3%) 17(1.9%) 1(1.1%)
14 Badulla 4(1.2%) 13(2.3%) 17(1.9%) 2(2.2%)
15 Monaragala 1 (0.3%) 10(1.8%) 11(1.2%) 1(1.1%)
16 Ratnapura 7(2.1%) 30(5.4%) 37 (4.2%) 4(4.4%)
17 Kegalle 6(1.8%) 21(3.8%) 27(3.0%) 3(3.3%)
18 Jaffna 2(0.6%) 8(1.4%) 10(1.1%) 2(2.2%)
19 Kilinochchi 0(0.0%) 2(0.3%) 2(0.2%) 1(1.1%)
20 Vauniya 1 (0.3%) 6(1.0%) 7(0.7%) 1(1.1%)
21 Mannar 0(0.0%) 2(0.3%) 2(0.2%) 2(2.2%)
22 Mullatiuv 0(0.0%) 1(0.1%) 1(0.1%) 1(1.1%)
23 Tricomalee 1(0.3%) 10(1.8%) 11(1.2% 2 (2.2%)
24 Ampara 1(0.3%) 13(2.3%) 14(1.5%) 1(1.1%)
25 Batticaloa 2 (0.6%) 15 (2.7%) 17(1.9%) 2(2.2%)

Total 329(100%) 547(100%) 876(100%) 89(100%)

The average private dental clinic density, in the country was 0.013 per square km equivalent to one private 
dental clinic for every 76 square km.
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Table 2. Number of Dentists per 100,000 population in defferent countries

WHO Region Country No of Dentists 
per 100,000 
population

Africa Kenya 2
Africa Senegal 1
Europe UK 46
Europe ■ Norway 90
East Mediterranean Egypt 14
East Mediterranean Saudi Arabia 17
Americas USA 58
Americas Canada 56
Western Pacific Australia 105
Western Pacific Japan 73
South East Asia Thailand 17
South East Asia India 6

Source WHO 2003/4

Training of Dental graduates!Uni of Perademyaj

Figure 1. Rate of production of dental surgeons ever since the inception of training in 1947 (Source - 
Faculty of Dental Sciences, University of Peradeniya).
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In vivo evaluation of the accuracy of four different 
Electronic Apex Locators (EALs) in working length estimation

Manil Fonseka, K.M. Wijerathne, R.W. Pallegama, K.A. Wettasinghe

Abstract
Objectives: To compare the working lengths 
estimated using four different electronic apex 
locators (EALs) belonging to the 1“, 2"d and 3rd 
generations with the working length estimated by 
means of a radiograph in terms of error, the 
variability of measurements, accuracy and 
reliability.

Material and methods: Eighty two consecutive 
patients having a total of 96 teeth to be 
endodontically treated were selected. Working 
length was determined using four EAL’s (Root 
ZX, Solfy ZX, Foramatron II, Dentronics). 
Radiographs were taken with a size of 20 K file 
inserted to determine the radiographic length. 
Results were analyzed to determine the standard 
error of mean, 95% confidence interval of the 
difference (Cl), correlation with the radiographic 
working length using the Pearson correlation 
coefficient (PCC) and reliability using the Intra
class correlation coefficient (ICC).

Results: The sample consisted of 42 males and 
40 females. Correlation with the radiographic

working length, using the Pearson Correlation 
Coefficient showed the Root ZX to have an r 
value of 0.932( p-0.01), followed by Solfy ZX 
(r=0.918, p-0.01). Formation II (1-0.908, p-0.01) 
and Dentronics (r=0.675,p-0.01). Standard Error 
of Mean was 0.0700 for Root ZX (Cl -0.071 to 
0.206), 0.0770 for Solfy ZX( Cl -0.192 to 0.112), 
0.0837 for Formatron II (Cl -0199 to 0.113) and 
0.1727 for Dentronics (Cl -0.791 to -0.107). 
Analysis using the ICC showed Root ZX to have 
a reliability of 0.9321 followed by Solfy ZX 
(0.9179) Formatron II (0.9076) and Dentronics 
(0.6679).

Conclusion: Root ZX, Solfy ZX and Formatron 
II could be used to accurately determine working 
length in root canal treatment when compared to 
radiographs.

Introduction
Endodontic treatment is an extremely successful 
and time tested treatment option in preserving a 
non vital tooth within the oral cavity as a functional 
unit. Numerous studies in this regard and clinical 
experience have shown the success rate of
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endodontic treatment as being 85-98% over a five 
year period.1 Successful endodontic treatment 
would involve appropriate access to the root canal 
system, shaping the entire length of the root canal 
system to facilitate cleaning and obturation, three 
dimensional obturation of the canal system and 
provision of an excellent coronal seal.

One of the key steps in successful endodontic 
treatment is estimating of the working length of 
the tooth to be treated. A working length is defined 
as the distance from a coronal reference point to 
a point at which canal preparation and obturation 
should terminate.12 Accurate working length 
determination is considered an essential step in 
successful root canal therapy and proper canal 
length preparation has been shown to be a 
significant predictor of success.3 A working length 
established beyond the minor diameter may cause 
apical perforation and overfilling of the root canal 
system. This may increase post operative pain 
and delay or prevent healing. Alternatively a 
working length established short of the minor 
diameter may lead to inadequate debridement and 
under filling of the canal. Retained pulp tissue 
may persist and cause prolonged pain. In addition 
micro leakage into the canal space may result in 
impaired healing.4

In order to determine the working length the apical 
endpoint has to be determined. Most researchers 
have concluded that the apical constriction should 
be the landm ark at which endodontic 
instrumentation should preferably end.5 This has 
been supported by the fact that healing of the 
periapical tissue following endodontic treatment 
has been far superior when instrumentation and 
root filling are limited to apical narrowing.6 
However, the ideal apical end point is considered 
as the Cemento-Dentinal Junction (CDJ) as this 
is where the pulpal tissue ends and the periodontal 
or periapical tissue commences.1

Methods of working length estimation include 
detecting the apical constriction by tactile means 
(Apical boundness), Using a periapical

radiograph, or by means of an electronic apex 
locator (EAL).14

When determining the apical constriction by tactile 
means, a small file is inserted into the root canal 
and the resistance to apical movement (first 
boundness) due to the nan owing of the canal at 
the apical constriction is determined. Although this 
may be the ideal end point of canal preparation, 
detecting it can pose many problems. Firstly, a 
great amount of experience is needed in detecting 
the constriction. Secondly, in immature teeth or 
teeth where apex formation is incomplete the 
apical constriction would not be discernible. 
Further, in narrow root canals there may be 
problems associated in determining the apical 
boundness. Studies have given the accuracy of 
this method of working length determination to 
be 70-80% in experienced hands.5

Electronic Apex Locators (EAL’s) attracted a 
great deal of attention as it utilizes electronic 
principles rather than visual or tactile senses. 
Introduced by Sunada in 1962 these devices are 
capable of detecting resistance or impedance at 
apical constriction which is extrapolated as a 
length. These have been developed and refined 
and has been shown to give good accuracy in 
many studies. '•5’6’7-8 Four generations of apex 
locators have evolved since its introduction.

Radiography is considered the gold standard and 
the most widely used method of determining 
working length. A correctly angulated and parallel 
working length radiograph is invaluable in the 
accurate determination of working length. 
However, there are some inherent problems in 
radiographs. This is essentially a two-dimensional 
representation of a three-dimensional structure 
thus in teeth whose apical foramen is not 
positioned at the average distance from 
radiographic apex, canals will be over or under 
estimated. Also anatomical structures such as the 
zygomatic arch may superimpose especially in 
posterior teeth making interpretation difficult. 
M ost operators attem pt term inating
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instrumentation 1mm short of Radiologic apex as 
this is the average position at which the apical 
constriction lies.1

Out of the total of 113 reported studies on 
electronic apex locators 88 have been done in- 
vitro using a conducting medium. The other 25 
studies have been carried out in vivo. In 15 studies 
sound premolar teeth have been employed prior 
to extraction for orthodontic needs. All the studies 
have been done on single rooted teeth. Three 
studies have compared the generations of 
electronic apex locators within a single study. The 
apical constriction has been detected by visualizing 
it under a microscope in the 88 in-vitro studies. A 
majority of the in vivo studies have used 
radiographs as a means of estimating the correct 
working length.5’9

The objective of the present study was to compare 
the working lengths estimated by four different 
electronic apex locators belonging to the 1st, 2nd 
and 3rd Generations with the working lengths 
estimated by means of a radiograph in terms of 
error, the variability of measurements, accuracy 
and reliability.

Material and method
The sample consisted of 82 consecutive patients 
attending the endodontic clinic of the Department 
of Restorative Dentistry, Faculty of Dental 
Sciences from September 2006 to January 2007. 
The need for endodontic treatment was assessed 
based on clinical symptoms and signs, vitality 
testing using electric pulp testers and radiographic 
evidence of periapical pathology. No patient 
having a medical history contra-indicating 
endodontic treatment or patients who had medical 
conditions contra-indicating the use of 
electromagnetic devices in the vicinity were 
included in the study (e.g. Pace makers). The 
patient history was recorded as per standard 
history sheet, and consent obtained for endodontic 
treatment.

After caries removal where applicable and 
access cavity preparation was done according to 
accepted principles and all necrotic pulpal tissue 
was removed using a standard size 15 or 20 k 
file. The root canal system was irrigated with a 
2% solution of sodium hypochlorite. This was then 
dried with 2 paper points of ISO sizes and a size 
15 or 20 K file was carefully inserted to the root 
canal, until resistance was felt at the apical 
constriction.

The electronic apex locators were next used to 
determine the working length. These were 
calibrated where necessary and the ISO size 15 
or 20 K file to be inserted was connected to an 
apex locator. The equipment was switched on 
and the file was progressively passed into the root 
canal until the equipment indicated that the file 
had reached the apex.10 A silicone stop was 
adjusted accordingly and the working length was 
determined. Three consecutive readings were 
obtained and the most frequently occurring 
reading was considered as the apex locator 
reading. Readings were seperately obtained from 
four EAL’s namely, Root canal indicator 
(Dentronics inc Japan), Formatron II (Parked 
Dental USA), Root ZX (Morita Co. Japan) and 
Solfy ZX (Morita Co. Japan) and recorded.

A periapical radiograph was taken with an ISO 
size 25 K file inserted to the first bound file length 
which was determined previously. A paralleling 
technique was used in taking all radiographs. The 
radiographs were viewed on a viewer with 
extraneous light blocked and the radiographic 
working length was determined. The radiographs 
were viewed by two operators individually and 
lengths were recorded to minimize the intra 
examiner variation.

All teeth where either one of the apex locators 
failed to provide a reading were excluded from 
the study. The results were statistically analyzed 
using SPSS (Ver 77.5) to determine the standard 
error of mean (SEM), 95% confidence interval 
of the difference (Cl), correlation with the
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radiographic working length using the Pearson 
con-elation coefficient (PCC) and reliability using 
the Intra-class correlation coefficient (ICC).

Results
The sample consisted of 41 male and 40 female 
patients who had a total of 93 teeth to be 
endodontically treated. Of the 96 teeth originally 
selected 3 teeth had to be omitted as one apex 
locator failed to provide an acceptable reading. 
The teeth comprised of 45 upper anteriors, 6 
lower anteriors, 27 upper premolars, 6 lower 
premolars, 5 upper molars and 4 lower molars 
(Figure 1). Distribution of the teeth according to 
the age revealed that a majority of patients 
belonged to the age groups of 21 to 30 and 31 to 
40 (Figure 2). The variation of the working length 
obtained with the radiographs were compared with 
the working lengths obtained using each of the 
EAL’s. This revealed that the Dentronics EAL 
showed a marked variation of the working length 
when compared to the radiographically 
determined working length (Figure 3). Formation 
II showed a lesser variation of the working length 
in comparison to the radiographically determined 
length (Figure 4) whereas Root ZX and Solfy ZX 
provided working lengths which closely resembled 
values obtained by radiographic means (Figure 5 
&  6 ).

Correlation with the determined radiographic 
working length, using the Pearson correlation test 
showed the Root ZX to have an r value of 0.932 
( p-0.01), followed by Solfy ZX (r=0.918, p-0.01), 
Formatron II (r=0.908. p-0.01) and Dentronics 
(r=0.675,p-0.01). Standard error of mean (SEM) 
was 0.0700 for Root ZX (Cl -0.071 to 0.206),
0.0770 for Solfy ZX( Cl -0.192 to 0.112), 0.0837 
for Formatron II (Cl -0199 to 0.113) and 0.1727 
for Dentronics (Cl -0.791 to -0.107). Reliability 
analysis using the Intraclass correlation coefficient 
(ICC) showed that Root ZX had a reliability of 
0.9321 followed by Solfy ZX (0.9179) Formatron 
II (0.9076) and Dentronics (0.6679) (Table 1).

Discussion
The first generation EAL’s work on the principle 
of detecting the resistance of periodontal tissue 
and use an alternating current of (5pA) as 150Hz 
sine wave." An example of this generation of 
apex locator is the Root Canal Indicator 
(Dentronics inc).5 As revealed in the present 
study, this EAL provided values which poorly 
correlated with the working length determined by 
means of a radiograph (r=0.675). It was also 
observed that the accuracy and reliability was 
the least when compared with the other EAL’s 
(SEM 0.1767 & ICC=0.6679). Furthermore, its 
readings varied markedly when compared to the 
radiographic working length and the readings of 
the other EAL’s (Figure 3). Similar studies which 
evaluated the accuracy of the 1st generation EAL 
have concluded that they are inaccurate and 
unreliable.5-911 It was also concluded that the 
readings were significantly longer or shorter than 
the accepted working lengths. Its accuracy is 
considered to be around 55% to 70% which has 
been confirmed in the present study as well.5 
Although the presence of electrolytes (saliva or 
hypochlorite) in the canal could significantly affect 
its accuracy this aspect was not evaluated in the 
present study as the canals were dried prior using 
the EAL’s.911

The second generation EAL uses a measurement 
of impedance between the oral mucosa and the 
periodontal membrane which is a constant of 65 
kilo-ohms.512 An example of this generation is 
the Formatron II (Parkell Dental USA).5 The 
accuracy of the Formatron II has been shown to 
be around 83% within 1mm of the apical 
constriction.5-121314 In the present study the 
correlation with the working length estimated by 
radiographic means was 0.908 which could be 
considered acceptable in comparison to the values 
obtained for the first generation EAL. Its 
accuracy and reliability was also markedly 
superior to the 1st generation (SEM=0.0837. 
IC C =0.9076). The readings followed the 
acceptable working lengths more closely and 
variability was less than the Is' generation EAL’s
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(Figure 4). This study revealed that its accuracy 
is higher compared to similar studies done on this 
generation of EAL’s. Although manufacturers 
claim that it is accurate in the presence of 
electrolytes this aspect was not evaluated in the 
present study.1516

The third generation EAL’s uses more than one 
frequency in determining the impedance and has 
shown an accuracy of between 90-100% in many 
studies.5-6'7'8-9171819 They are self calibrating and 
the Root ZX and Solfy ZX (J Morita Co Japan) 
are examples.51213 Of the apex locators used in 
the study the 3rd Generation Root ZX gave the 
closest correlation best reliability, narrowest 
variation and a minimum error compared to the 
length determined by radiographs (r=0.932, 
SEM=0.0700, ICC=0.9321). The readings of 
Solfy ZX closely resembled the findings of Root 
ZX 0-0.918. SEM = 0.0770, ICC = 0.9179). The 
variability of these two EAL’s was very minimal 
when compared to the working lengths determined 
by radiographs (Figure 5 & 6). These values were 
in agreement with similar studies done using the 
3rd generation Root ZX where accuracy of almost 
100% has been reported in in-vitro studies.141718 
This generation too is considered accurate in the 
presence of electrolytes though it was not 
evaluated in the present study.151619 The Root 
ZX is considered the benchmark with which all 
newer generations of EAL’s are compared.51314 
A fourth generation of EAL’s have been developed 
which is similar to 3rd generation but uses different 
mathematical algorithms of the signals to compute 
the length. Some examples of this generation 
include Ray-Pex 4 and Bingo 1020 (FET 
Israel).513 Only a few published studies are 
available on the accuracy of these EAL’s which 
is comparable with the accuracy of the third 
generation.2-5-6-71315

Although radiographs are considered the gold 
standard and has been used in the present study 
to compare the findings obtained by the EAL’s it 
too may have some drawbacks. This is essentially 
a two-dimensional representation of a three

dimensional structure thus in teeth whose apical 
foramen is not positioned at the average distance 
from radiographic apex, canals will be over or 
under estimated.1-5-913-20 Considering this the 
newer generations of EAL’s have shown to be 
more accurate than the radiographic method.

Conclusion
The 3rd Generation Root ZX gave the closest 
correlation best reliability, least variation and a 
minimum error compared to radiographic 
measurements and thus is the most accurate. 
Flowever, Solfy ZX and Formatron II could be 
considered accurate and reliable in determining 
the working length. The first generation Root 
Canal Indicators are unreliable when compared 
with the other Apex locators.
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Figure 1. Distribution of the type of teeth selected for the study
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Figure 5. Variation of the working length obtained by Root ZX with the length determined by Radiographs
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Figure 6. Variation of the working length obtained by Solfy ZX with the length determined by Radiographs
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Table 1. Comparison of the accuracy of defferent EALs with that of the radiographic assessment

Type of 
theEAL

Standard 
Error 
of mean

95% Confidence 
interval of 
difference

Level of 
Significance

Correlation Level of 
Significance

Reliability

Dentronics 0.1727 -0.791to to-0.107 Sig. 0.01 0.675 Sig. 0.01 0.6679

Formatron II 0.0837 -0.199 to +0.133 Not Significant 0.908 Sig. 0.01 0.9076

Root ZX 0.070 -0.071 to +0.206 Not Significant 0.932 Sig. 0.01 0.9321

Solfy ZX 0.0770 -0.190 to+ 0.112 Not Significant 0.918 Sig. 0.01 0.9179
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Periodontal regeneration with enamel matrix protein (Emdogain®) in intra
bony defects - A clinical study

D. Jayachandran, Senthil Kumar, S. Sunantha

Abstract
Objective: The present study was aimed at 
evaluating the use of enamel matrix derivative 
(Emdogain®) protein for periodontal regeneration 
in the treatment of deep intra bony osseous 
defects. Patients with systemic involvement, 
furcation involvement, one and two walled defect 
and defect involving the anterior teeth were 
excluded in this present study to find out the exact 
effectiveness of the material.

Material and method: A total of ten patients (6 
males and 4 female) in the age group between 
20 to 30 years, with ten osseous defects 
measuring probing pocket depth (ppd) e” 8mm; 
clinical attachment level (cal) e” 9mm and 
intrabony defect depth e” 5mm were treated for 
adult periodontitis with Emdogain®. Prior to 
surgery the indices for oral hygiene and soft 
tissues assessment were also recorded.

Results: After a one year study, surgical re-entry 
was made and the results evaluated statistically 
showed a mean clinical attachment gain (cal) of 
3.1mm, a residual pocket depth (ppd) of 3.9 mm 
and a bone fill of 4.8 mm.

Conclusion: The current findings confirm the 
previous reports and document that pocket closure

and healthy periodontal conditions were obtained 
by this Emdogain therapy.

Key Words: Regeneration, Intra Bony Defects, 
Enamel Matrix Protein.

Introduction
Periodontal therapy aims at providing a dentition 
that functions in health and comfort for the life of 
the patients.1 Therapeutic approaches to the 
treatment of periodontitis are those designed to 
halt the progression of the periodontal attachment 
loss, and those designed to regenerate or 
reconstruct lost periodontal tissue.2 Surgical 
procedures involving root conditioning, autograft, 
allograft, xenograft and/or barrier membranes for 
guided tissue regeneration have been shown to 
contribute to a successful regenerative outcome.3 
Despite the convincing histological evidence that 
some periodontal regeneration may occur in 
humans following a regenerative surgical 
approach, complete and predictable regeneration 
is still a goal that is difficult to attain.4 In the last 
three decades, investigators have increased their 
efforts to seek procedures and materials to 
promote periodontal regeneration.

In 1997, an alternative approach for periodontal 
regeneration was introduced that was based on
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embryonic tooth formation.5-6 According to the 
classical theory of root formation and attachment 
apparatus development, enamel matrix proteins 
are temporarily deposited onto the dentinal root 
surface and provide an initial and essential step 
in the formation of acellular cementum.7

Auto-radiographic and scanning electron 
microscopic studies provide additional evidence 
that, following apoptosis of hertwig’s epithelial 
root sheath (HERS) cells and deposition of the 
enamel matrix proteins onto the dentin surface, 
the cementogenesis process is initiated and kept 
modulated by these proteins.8-9-10 Subsequently, 
when cementum has been laid down onto the 
enamel-matrix-covered dentin surface, an 
attachment apparatus will develop. Thus the 
enamel matrix protein plays a vital role in the 
development of periodontal apparatus.

A com mercial enamel matrix derivative, 
Emdogain® (Biora AB, Malmo, Sweden) 
received FDA approval and is now available for 
the treatment of periodontal defects (Figure 1). 
It is a purified acidic extract of developing 
embryonal enamel derived from six-month-old 
piglets. Its purpose is to act as a tissue-healing 
modulator that would mimic the events that occur 
during root development and to help stimulate 
periodontal regeneration.5-6

Three matrix proteins, corresponding to 
amelogenin, enamelin, and Sheathlin (also called 
Ameloblastin or Amelin), and 2 enzymes, 
corresponding to MMP-20 and EMSP1, have 
been purified and the cDNA cloned from 
developing porcine tee th .I112-13-14-15 These 
proteins are all present in EMD.

The enamel matrix is composed of a number of 
proteins, 90 percent of which are amelogenins. 
Such proteins are thought to induce the formation 
of the periodontal attachment during tooth 
formation.16

EMDOGAIN®- Mode of action17

a. It adsorbs both to hydroxyl-apatite & 
collagen and to the denuded roots.

b. Forms insoluble spherical complexes and 
detectable amounts remain on the root 
surface for upto 2 weeks.

c . It has a marked inhibitory effect on gram 
negative periodontal pathogen and thus 
facilitates wound healing.

d. It inhibits the proliferation and growth of 
epithelial cells.

The present study was aimed at evaluating the 
use of enamel matrix derivative (EMDOGAIN®) 
proteins for periodontal regeneration in the 
treatment of periodontal deep intrabony osseous 
defects as measured by changes in the clinical 
attachment level and hard tissue defect fill.

Material and methods
Ten patients (6 males and 4 females) in the age 
group between 20-30 years were selected for the 
treatment of chronic periodontitis. Institutional 
ethical committee permission was obtained. 
Informed consent was obtained from all the 
patients who participated in the study.

The inclusion criteria was followed in selecting 
the parameters of the patients with probing pocket 
depth (PPD) with more than or equal to 8mm, 
the clinical attachment level (CAE) which was 
more than or equal to 9 mm and the intra bony 
defect (3 wall) depth (DD) which should be more 
than or equal to 5 mm was considered for a 
detailed study. The patients with the svstemic 
involvement, furcation involvement, one and two 
wall defect and these anterior teeth were not 
considered for the study due to the variance in 
the results. The soft tissue and hard tissue 
measurements were recorded at the base line and 
after one year by using an occlusal stent which is 
made prior to the surgery to observe the changes
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that takes place within this study period. The 
assessments were made using the occlusal stent 
are, Height of the Gingival margin (HGM), clinical 
attachment level (CAL), crestal height of the 
alveolar bone (CHAB) and the bone loss (BL). 
The probing pocket depth and the depth of the 
defect were recorded without using the occlusal 
stent. (Figure 2)

Surgical Procedure
A periodontal flap was raised by using a horizontal 
crevicular incision. All the granulation tissue and 
tissue tags were removed, exposing the underlying 
bone, and all the root deposits were removed by 
ultrasonic scaling. The bleeding was effectively 
controlled within the defect. Demineralization of 
the root surface was done by using 24% 
ethylenediaminetetraacetic acid (Pref gel®) for 
15 seconds (Figure 3). This helps remove to the 
smear layer and to facilitate adherence of the 
Emdogain®. Then the wound is rinsed with saline 
and the Emdogain® gel was applied over the 
exposed root surface (Figure 4). Contamination 
with blood or saliva was avoided. Then the flap 
was closed with interdental sling suture. Although 
placement of the dressing was optional, it may 
protect the wound. Systemic antibiotic coverage 
for 10 to 21 days was recommended (doxycycline, 
100 mg daily). Sutures were removed after one 
week.

The patients were followed up at regular intervals 
of 3, 6 and 9 months respectively. The surgical 
site was not examined during the study period to 
favour healing. After one year, the patients were 
recalled and taken a post operative radiographs 
on the surgical site, to compare with the baseline 
radiograph (Figure 5,6). Then the surgical re-entry 
was done, to confirm the radiographic finding by 
using the occlusal stent made before the surgeries 
to evaluate the amount of bone fill in the defect. 
Then the readings are compared with the base 
line (Figure 7,8).

Results
The results were evaluated by using paired “t” 
test for the independent samples. The mean and 
standard deviation of the soft tissue and hard tissue 
measurements between the base line and the one 
year period in the sites treated with Emdogain® 
were made and the P value was derived by using 
the above mentioned paired T-tests (Table 1). The 
results can be summarized as follows (Figure 1):

1. The study group displayed a significant 
reduction in plaque accumulation from 
baseline to one year.

2. The study group showed significant reduction 
in gingival inflammation.

3. There was significant reduction in sulcular 
bleeding in the study group from baseline to 
one year.

4. The height of the gingival margin did not 
undergo any significant change over in the 
study group.

5. The study group documented a statistically 
significant reduction in probing pocket depth 
from baseline to one year.

6. Probing clinical attachment levels in the 
study group showed a statistical significant 
reduction from baseline to one year.

7. The height of the alveolar crest did not 
undergo any significant change in the study 
group.

8. The study group displayed a statistically 
significant reduction of bone loss.

9. The study group showed a significant 
reduction in defect depth.
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10. The study group showed a statistically 
significant bone gain from baseline to one 
year.
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Discussion
Careful patient selection and surgical technique 
as well as meticulous post operative plaque 
control are more important for the outcome of 
the therapy than the routine administration of the 
antibiotics. However, it should be emphasized that 
following treatm ent with Emdogain® no 
complications such as exposure of the membrane 
or of the graft material can occur and 
consequently the possibility of the post operative 
infection is lower than after GTR or bone grafting 
procedure.18

Some studies have reported infrabony defects 
treated with open flap debridement with enamel 
matrix proteins showed significantly more PPD 
reduction when compared to patients treated with 
only open flap debridement.19 Similarly few 
studies have showed no advantage by using 
Emdogain® over placebo.20

Due to the higher predictability with enamel 
matrix proteins and to the severity of the cases, 
no controls were included in this study. The 
favorable results obtained in the present clinical 
trial underlines the therapeutic prospects in 
regenerative periodontal therapy for Emdogain® 
but the predictability in achieving regeneration has 
not been solidly established due to a limited 
number of cases reported and a short duration of 
study.

Thus within the limits of the current study it can 
be concluded that the present results do support 
the use of Emdogain® in the treatment of deep 
intra bony defects and enamel matrix protein may 
improve the outcome of treatment of deep intra 
bony defects in patients with optimal plaque 
control.

However studies involving more defects including 
a longer follow up periods and histological 
evaluations following healing are required to 
further ascertain the efficacy of Emdogain® in 
promoting regeneration of periodontal tissues.

However, the effects of Emdogain® on malignant 
oral cells are not well understood. Emdogain® 
seems to have broad regulatory effects on 
malignant cells and on several carcinoma-related 
factors. Evidence suggests that patients with 
premalignant or malignant mucosal lesions should 
not be treated with Emdogain®.21

Conclusion
The present study comprised of regenerative 
treatment using Emdogain® at sites with deep 
angular bony defects, resulted in a mean clinical 
attachment gain of 3.1 mm, a residual pocket 
depth of 3.9 mm and a bone-fill of 4.8 mm. The 
current findings confirm the previous reports® 
and document that pocket closure and healthy 
periodontal conditions were obtained by this 
therapy.

Although this present clinical trial with Emdogain® 
showed similar clinical results to guided tissue 
regeneration, but is simpler to use and determines 
less post operative complication. The only point 
that goes against Em dogain®  is its cost 
effectiveness.
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Table 1. Pre and post oprative findings (Baseline values vs readings after one year study period)

Periodontal regeneration with enamel matrix protein (Emdogain®) in intra
bony defects - A clinical study

Criteria Treatment Mean SD Difference 
of mean

Paired P
value

HGM Pre 7.5 1.0690 -.50 -2.160 .068
post 08.00 1.3628

CAL Pre 15.6250 1.6850 3.1250 9.262 .001
post 12.50 2.0874

PPD Pre 8.2500 .7071 3.9375 26.691 .001
post 4.3125 1.0999

CHAB Pre 11.2500 1.9821 .001 .001 1.00
post 11.2500 1.3887

BL Pre 19.000 1.5119 5.6250 5.533 .001
post 13.3750 3.2043

DD Pre 7.0000 2.8785 4.8750 4.754 .012
post 2.1250 2.2952

HGM=height of gingival margin; CAL=clinical attachment loss; PPD=probing pocket depth; CHAB=crestal 
height of alveolar bone; BL=bone loss; DD=defect depth

Figure 1. Graphic representation of the results (HGM=height of gingival margin; CAL=clinical attach
ment loss; PPD=probing pocket depth; CHAB=crestal height of alveolar bone; BL=bone 
loss; DD=defect depth, Pl/I=plaque Index, GI= gingival index, SBI=sulcular bleeding index)
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Figure 1. Emdogain® and Pref gel®

Figure 2. Intra bony defect

Figure 3. Application Of Pref Gel
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Figure 4. Application of Emdogain®

Figure 5. Pre Operative X-ray (case 1)

Figure 6. Post Operative X-ray after one year (case 1)
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Figure 7. Pre operative Intra bony Defect (case 2)

Figure 8. Post Operative Showing Bone Regeneration (case 2)

32



Periodontal regeneration with enamel matrix protein (Emdogain®) in intra
bony defects - A clinical study

References

1. Zander HA, Poison AM, Heijl LC. Goals of 
periodontal therapy. J Periodontol 1976; 47: 
261-266.

2. Pihlstrom BL, Ammons WF. Treatment of 
gingivitis and periodontitis. Research, 
science and therapy committee o f the 
American Academy of Periodontology. J 
Periodontol 1997;68:1246-1253.

3. Garrett S. Periodontal regeneration around 
natural teeth. Ann Periodontol 1996; 1: 621- 
666.

4. Bowers G, Chadroff B, C arnevale R, 
Mellonig J, Corio R, Emerson J, et al. 
Histologic evaluation of new attachment 
apparatus formation in humans. Part I. J 
Periodontol 1989a; 60: 664-674.

5. Hammarstrom L. Enamel matrix, cementum 
development and regeneration. J Clin 
Periodontol 1997; 24: 658-668.

6. Heijl L, Heden G Svardstrom G Ostgren A. 
Enamel matrix derivative (Emdogain) in the 
treatment of intrabony periodontal defects.
J Clin Periodontol 1997; 24: 705-714.

7. Slavkin HC, Boyde A. Cementum: an 
epithelial secretory product? (abstract). J 
Dent Res 1975; 53: 157.

8 Lindskog S. Formation of intermediate 
cementum. II: A scanning e lectron  
microscopic study of the epithelial root 
sheath of Hertwig in monkeys. J Craniofac 
Genet Dev Biol 1982; 2: 161-169.

9 Lindskog S, Hammarstrom L. Formation of 
intermediate cementum. Ill: 3H-tryptophan 
and 3H-proline uptake into the epithelial root 
sheath of Hertwig in vitro. J Craniofac 
Genet Dev Biol 1982; 2: 171-177.

10. Slavkin HC, Bringas P Jr, Bessem C, Santos 
V, Nakamura M, Hsu MY, et al. Hertwig's 
epithelial root sheath differentiation and initial 
cementum and bone formation during long
term organ culture of mouse mandibular first 
molars using serumless, chemically-defined 
medium. J Periodontal Res 1989a; 24: 28- 
40.

11. Hu CC, Bartlett JD, Zhang CH, Qian Q. Ryu 
OH, Simmer JP. Cloning, cDNA sequence, 
and alternative splicing of porcine amelogenin 
mRNAs. J Dent Res 1996; 75: 1735-1741.

12. Hu CC, Fukae M, Uchida T, Qian Q, Zhang 
CH, Ryu OH, et al. Cloning and 
characterization  of porcine enamelin 
mRNAs. J Dent Res 1997b; 76: 1720-1729.

13. Hu CC, Fukae M, Uchida T, Qian Q, Zhang 
CH, Ryu OH, et al. Sheathlin: cloning, 
cD N A /polypeptide sequences, and 
immunolocalization of porcine enamel sheath 
proteins. J Dent Res 1997a; 76: 648-657.

14. Fukae M, Tanabe T, Uchida T, Lee SK, Ryu 
OH, Murakami C, et al. Enamelysin (matrix 
metalloproteinase-20): localization in the 
developing tooth and effects of pH and 
calcium on amelogenin hydrolysis. J Dent 
Res 1998; 77: 1580-1588.

15. Simmer JP, Fukae M, Tanabe T, Yamakoshi 
Y, Uchida T, Xue J, et al. Purification, 
characterization, and cloning of enamel 
matrix serine proteinase 1. J Dent Res 1998; 
77: 377-386.

16. Sculean A, Chiartella G C, Windish P. The 
evaluation of human intrabony defects 
treated with enamel matrix protein. The 
international journal of periodontics and 
restorative dentistry 2006; 26(2): 161-169.

17. Heden G  Wennstrom J. Five year follow up 
of regenerative periodontal therapy with

33



D. Jayachandran, Senthil Kumar, S. Sunantha

emdogain at sites with intrabony defects. J 
Clinical Periodontology 2006; 33(12): 863- 
865.

18. Sculean A, Blaes A, Arweiler N, Reich E, 
Donos N, Brecx M. The effect of post 
surgical antibiotics on the healing of intra bony 
defects following treatment with enamel 
matrix protein. J periodontal 2001; 72; 190- 
195.

19. Chambrone D, Pasin IM, Chambrone L, 
Pannuti CM, Conde MC, Lima LA. 
Treatment of infrabony defects with or 
without enamel matrix proteins: a 24-month 
follow-up randomized pilo t study. 
Quintessence Int. 2010; 41: 125-134.

20. Grusovin MG, Esposito M. The efficacy of 
enamel matrix derivative (Emdogain) for the 
treatment of deep infrabony periodontal 
defects: a placebo-controlled randomised 
clinical trial. Eur J Oral Implantol. 2009; 2: 
43-54.

21. Matti Laaksonen, Timo Sorsa and Tuula 
Salo. Emdogain® in carcinogenesis: a 
systematic review of in vitro studies. J Oral 
Sci 2010; 52; 1-11.

34



Case Report
Sri Lanka Denial Journal 20JO; 40(01) 35-44

Nasopharyngeal carcinoma: presenting with 
symptoms mimicking dental disease

D.K. Dias, H.L. De Silva, S. Shanmuganadan

Abstract
Nasopharyngeal carcinoma (NPC) may have 
symptoms common with dental disease and may 
first present to a dental practice. There is a 
paucity of literature reporting of NPC and their 
implications in the dental practice. The knowledge 
of the presenting features will be of help in the 
early diagnosis of NPC and thereby positively 
influence the prognosis. The treatment of NPC 
is largely based on radiation therapy and 
chemotherapy which may induce changes in oral 
tissues with multiple ramifications. Thus the 
dental practitioners have an important role in the 
early diagnosis, pre treatment dental assessment 
and post treatment oral and dental care. The case 
series presented endorse the importance of 
vigilance and suspicion required in oral surgical 
practice to facilitate the early diagnosis.

Introduction
Nasopharyngeal carcinoma (NPC) is a tumour 
of epithelial lineage arising from the mucosa of 
the nasopharynx. The first documented evidence 
of this tumour dates back to 1901 while the first 
descriptive clinicopathological study was 
published in 1941.1’2

The neoplasm is uncommon in most parts of the 
world but shows a high incidence in South-East

Asia and in Northern Africa.3 Interestingly the 
incidence among Chinese immigrants in other 
parts of the world continues to be high while the 
Chinese people born in other parts of the world 
experience a lower incidence.4 This indicates the 
possible involvement of genetics, ethnicity and 
environmental factors in the aetiology of this 
neoplasm. NPC shows distinct epidemiological 
patterns. The reported incidence is 10-50 times 
higher in Chinese population when compared to 
western Europeans. Where the incidence is low, 
it shows a bimodal pattern of age distribution with 
the first peak in 10-20 years and the other in 55- 
65 age groups. In the high risk populations the 
pattern tends to show an early rise starting around 
15 years to reach a plateau between 35-64 years, 
before declining. The male : female ratio appears 
to be in the range of 2-3:1 with females showing 
a lower mortality than the males.5 However, the 
factors contributing to this difference still remains 
obscure. The development of NPC is assumed 
to be interplay between genetic susceptibility, diet 
and exposure to viral agents. The Epstein-Barr 
virus is closely associated with the 
undifferentiated form of NPC.

NPC frequently arises in the pharyngeal recess 
particularly in a postero-medial location to the 
opening of the Eustachian tube. This anatomical
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location coupled with its frequently aggressive 
behavior poses a high risk of involvement of the 
cranial base and the associated cranial nerves at 
an early stage of the disease. The position of the 
nasopharynx and the site of the primary tumour 
often make it difficult for detection in a clinical 
examination which does not involve endoscopic 
visualization. Plain radiographs are not sensitive 
to pick-up early disease and therefore the 
neoplasm poses a considerable diagnostic 
challenge to the clinician. NPC is not a common 
presentation at the dental or oral surgical clinics. 
However, the multifaceted clinical presentations 
may direct a patient to a dentist or an oral surgeon 
at the initial stages of the disease. The following 
four cases, which primarily presented to a dental 
and oral surgical setting endorses the need for a 
high index of suspicion in order to avoid the 
embarrassment of missing a diagnosis of a 
potentially fatal disease.

Case 1
A 40 years old female presented with a lump in 
the right upper neck of two month duration. She 
already had two courses of antibiotics from her 
general practitioner, without response. Clinically 
it appeared as a mobile, firm, non-tender lymph 
node form the jugulo-digastric group of the deep 
cervical lymph nodes. She also complained of an 
occasional sharp pain of the right side of the face. 
There were no obvious infective foci in the 
orofacial region and there were no associated 
cranial nerve palsies. Routine haematological and 
radiological investigations were unremarkable.

Cervical lymph node biopsy, posterior rhinoscopy 
and direct laryngoscopy were carried out under 
general anesthesia. Laryngoscopy and posterior 
rhinoscopy were unremarkable while the lymph 
node histology revealed a m oderately 
differentiated carcinoma of nasophayngeal origin 
(Figure 1).

Her nasopharynx and neck were irradiated with 
dose of 60 Gray (Gy) over four weeks. The 
Oncologist has followed up the patient for the

last two years w ithou t any evidence of 
recurrences.

Case 2
A 12 year old boy presented with a history of 
pain related to a partially erupted lower left 
second molar tooth. Surgical removal of the tooth 
and a number of preoperative and postoperative 
antibiotics failed to relive his pain.

On examination, the patient looked unwell, had 
mild trismus and palpable lymph nodes in the left 
side of the neck. Plain radiographs and routine 
haematology were unremarkable. Erythrocyte 
sedimentation rate (ESR) was 55mm/lsl hour. 
Cranial never functions were normal.

Infectious mononucleosis, cat-scratch fever, 
tubercu lo sis  and b lood dyscrasias were 
considered in the differential diagnosis and a 
cervical lymph node biopsy preformed for 
definitive diagnosis.

B iopsy revealed  a m oderate to poorly 
differentiated squam ous cell carcinoma of 
nasopharyngeal origin (Figure 2). The patient was 
referred to an Oncologist, were he received a 
course of radiotherapy and chemotherapy. There 
has been no improvement with the treatment and 
the patient died six month later.

Case 3
A 13 years old boy presented with trismus and 
left sided facial pain of four to six weeks duration. 
Antibiotics, non-steroidal analgesics, muscle 
relaxants, physiotherapy including short wave 
diathermy and forceful mouth opening under 
general anesthesia had been offered as treatment 
but to no avail.

On examination, patient looked unwell with a 
mouth opening inter-incisal distance of not more 
than 10 mm. There were palpable lymph nodes 
on the side of the upper neck and paraesthesia of 
left mental region.
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Routine haem atological and rad io logical 
investigations were unremarkable but an ESR of 
28 mm/ Is1 hour was noted. Fine needle aspiration 
cytology was performed from one of the enlarged 
lymph nodes and was reported as highly suspicious 
of a malignant lesion of nasophayngeal origin. A 
lymph node biopsy confirmed it to be a poorly 
differentiated carcinoma of nasopharyngeal 
region. The computerize tomograph (CT) showed 
a soft tissue density mass in the left 
nasopharyngeal region with extension into the left 
infratemporal fossa and left posterior ethmoid, 
destruction of the left side pterygoid plates and 
thickening of the mucosa of the left maxillary wall 
(Figure 3).

The patient was treated with radiotherapy and 
chemotherapy with initial disease control but 
subsequently had a recurrence with metastases 
in the lungs. One and a half years later, he 
succumbed to the disease following a massive 
haemoptysis.

Case 04
A 21 year old male presented with severe left
sided facial pain around the left 
temporomandibular joint (TMJ) of six weeks 
duration. Treatment to relieve pain included non
steroidal analgesics, jaw  exercises, and 
physiotherapy. At the time of presentation his 
jaws were wired ostensibly to rest the 
temporomadibular joints.

His inter maxillary fixation was removed and a 
formal examination was carried out. He was a 
strongly built young man with good oral hygiene 
and normal mouth opening. But the left TMJ was 
tender to palpation. There was a palpable mass 
on the left upper neck.

Routine haematology and radiology were 
unremarkable. Ultra sound scan over the left neck 
revealed a soft tissue mass, most probably of 
lymph nodes under the sternocleidomastoid
muscle.

Lymph node biopsy, direct laryngoscopy and CT 
scan were done. No abnormality was detected 
on direct laryngoscopy. The CT scan showed a 
large lesion in the nasopharyngeal origin. Lymph 
node biopsy confirmed the presence of metastatic 
deposits of a nasopharyngeal carcinoma

Patient was started on an initial course of 
chemotherapy but died during the chemotherapy 
regime.

Discussion
Clinical presentation of NPC could be non-specific 
and varied. In addition the location and the 
complexity of the nasopharynx make clinical 
examination difficult. Some tumours with a 
submucosal location and spread may not be readily 
visible even during endoscopic examination. 
Hence, it demands a high index of suspicion from 
the clinician if the disease is to be picked-up at 
an early stage. Presenting symptoms could be 
multiple and may vary among nasal (nasal 
obstruction, bleeding or a discharge) ear (tinnitus 
or deafness), neurological (diplopia, numbness, 
facial pain, headache) and neck swellings due to 
cervical lymph node involvement. Some reports 
have shown almost 75 per cent of the patients to 
have a neck node at the time of diagnosis.6-7 
Hence, the NPC should be considered in the 
d ifferen tial diagnosis o f cervical 
lymphadenopathy, particularly when there is no 
obvious infective focus found on clinical and 
routine radiological examination. Trismus is not a 
common finding at initial diagnosis of NPC in 
adults. Yet a higher percentages of paediatric and 
young patients with NPC develop trismus and 
usually signifies advanced local disease.8 This 
varying symptomatology and the difficulties in 
viewing the primary tumour at an early stage has 
led to many NPCs being diagnosed with disease 
already in an advanced stage.

Clinical and endoscopic examination is valuable 
to asses the mucosal involvement and tumour 
extension to nasal passages and to oropharynx 
but is unable to assess the local spread into deep
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structures and in particular to the skull base and 
into the cranial cavity. Cross-sectional imaging 
including computed tomography (CT) and 
magnetic resonance imaging (MRI) has proven 
to be an invaluable asset to the early diagnosis of 
NPC and has revolutionized the treatment and 
survival. MRI supersedes CT in its ability to 
delineate tumour from soft tissue but the value of 
CT remains the imaging of choice to asses bone 
erosion and spread into the cranial cavity. MRI 
is also more accurate in picking up the cervical 
node involvement.9 However, both CT and MRI 
have their limitations when used to assess tumour 
recurrences with MRI faring marginally better.10 
Positron Emission Scanning (PET) has been 
demonstrated to be more effective for detecting 
residual and recurrent tumour and also the distant 
metastases.11

Prognosis of NPC is largely a reflection of the 
extent of loco-regional disease at the time of 
diagnosis and is therefore well represented in 
clinical staging process. A study in 2004 
suggested that stage 1 disease does not warrant 
routine imaging aiming for distant metastasis 
detection while recommending that a search for 
metastatic disease to be made only for advanced 
stages.12 Two classification systems have been 
used widely in staging the nasopharyngeal 
carcinoma. Both American Joint Committee on 
Cancer staging and End Result Reporting / 
International Union Against Cancer (AJC/UICC) 
classification and WHO’s system for staging have 
their advocates and critics in different parts of 
the world (Table 1,2).1314 The former system had 
been further improved in 1997 and is reported to 
have enhanced its sensitivity in predicting survival 
rates.15

Radiotherapy is the standard definitive treatment 
modality for the NPC. It is usually delivered as 
External Beam Radiotherapy (EBRT) and the 
treatment fields are extended to incorporate the 
neck nodes when appropriate.16 Surgery has only 
a little role in the treatment of primary disease 
and is usually reserved to address cervical node

metastasis. Salvage surgery in the form of 
nasopharyngectomy is not commonly undertaken 
but local surgical excisions has been used 
effectively to manage small residual tumour 
masses and for early recurrences.17 Radiation 
therapy needs to be carefully  managed to 
minimize inadvertent damage to important 
structures in the vicinity of the radiation field. 
Recent advances in CT/MRI guided planning and 
the use of Intensity Modulated Radiotherapy has 
enhanced the treatment successes and ensured 
better quality of life to many with NPC. Further 
the use of stereotactic Radiosurgical Boost 
following EBRT is claimed to give enhanced local 
control of advanced stage disease.18

Chemotherapy has been used to complement 
radiotherapy in the form  of neoadjuvant, 
concurrent and adjuvant therapy. The principles 
of chemotherapy timing state that concurrent 
chemotherapy is effective to control loco-regional 
disease while the adjuvant and neoadjuvant 
therapy is more likely to be effective in distant 
metastasis control. Results from many studies 
show improvement in relapse-free survival or 
overall survival.19-20

Treatment of NPC does produce many distressing 
complications. Neurological complications could 
be catastrophic with problems ranging from 
dysphagia, cranial nerve palsies, temporal lobe 
necrosis and defective cognitive function. In 
addition local complications include dry mouth, 
osteorad ionecrosis (O RN) and auditory 
complications. Chemotherapy with cisplatin may 
cause ototoxicity. It is important to asses and 
manage the dental and oral hygiene, both before 
and after the treatment to reduce the risk of 
ORN.21

The four cases reported above presented first to 
a dental setting barring the case no 1 which had 
been initially treated symptomatically by her 
general m edical p ractitioner. Presenting 
symptoms in all four cases were non-specific and 
did not point in the direction of a nasopharyngeal
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tumour. Only the histopathological examination 
of cervical lymph nodes directed towards the 
underlying pathology. Even in the two cases 
where a CT scan was performed early in the 
diagnostic process, it was the positive findings in 
the lymph node biopsy that directed further 
investigations to capture the presence of the 
primary tumour in the nasopharynx. The value 
of early detection and prompt treatment is 
endorsed by the fact that the only patient who 
survived in this series being detected at a stage 
where the primary was smaller than the size 
usually detected in CT cross sectional imaging. 
These four cases underpin the value of adopting 
a systematic and a comprehensive approach in 
the management of cervical lymphadenopathy. 
Moreover, it calls for the clinician to remain alert 
and maintain vigil even when confronted with 
subtle non-specific symptoms, which could well 
be the tip of an iceberg of potentially fatal disease.
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Table 1. Staging of nasopharyngeal carcinoma (NPC)

World Health Organization, histological classification of (NPC)

Type I Keratinizing squamous-cell carcinoma
Type II Differentiated non-keratinizing carcinoma
Type III Undifferentiated carcinoma

Table 2. Staging of nasopharyngeal carcinoma (NPC)

American Joint Commitee on Cancer Staging (AJCC)

Tumour in Nasopharynx (T)
T1 Tumour confined to the nasopharynx
T2 Tumour extending to soft tissues of oropharynx and/or nasal fossa 
T3 Tumour invading bony structures and/or paranasal sinuses
T4 Tumour with intracranial extension and/or involvement of cranial nerves, infratemporal fossa, 

hypopharynx or orbit

Regional lymph nodes (N)
Nx Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis
N 1 Unilateral metastasis in lymph node(s), 6 cm or less in greatest dimension, above the supraclavicular

fossa
N2 Bilateral metastasis in lymph node(s), 6 cm or less in greatest dimension above the supraclavicular 

fossa
N3a Metastasis in lymph node(s) greater than 6cm in dimension 
N3b Metastasis in lymph node(s) extending to the supraclavicular fossa

Distant Metastasis (M)
Mx Distant metastasis cannot be assessed
Ml No distant metastasis
M2 Distant metastasis

Staging
Stage 1 T1
Stage IIA T2a
Stage IIB T2b or Tl-2 with N1
Stage III T3 or T3 with N1 or Tl-2 with N2
Stage IVA T4 or T4 with N l-2
Stage IVB Any T with N3
Stage IVC Any T, Any N with Ml
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Figure 1. Photomicrograph of case 1, moderately differentiated squa
mous cell carcinoma of nasopharyngeal origin (Haematoxylin 
-eosin stain; original magnification x 40)

Figure 2. Photomicrograph of case 2, moderately differentiated squa
mous cell carcinoma of nasopharyngeal origin (Haematoxylin 
-eosin stain; original magnification x 40)
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Figure 3. Computerized tomograph (CT) showing a soft tissue density 
mass in the left nasopharyngeal region with extension into 
the left infratemporal fossa and left posterior ethmoid, de
struction of the left side pterygoid plates and thickening of 
the mucosa of the left side pteygoid plates and thickening of 
the mucosa of the maxillary wall. (Case 3)
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reported in Results.

Tables - The tables should be numbered in the order” 
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