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EDITORIAL
ARE WE ASLEEP

Lack of suitable material has become a major 
barrier in publishing our professional journal “Sri 
Lanka Dental Journal”. Our members seem to 
have no interest in sharing their experiences with 
fellow practitioners by publishing interesting 
clinical material that they encounter in day to day 
practice. As professionals, this is one of the 
serious problems that have to be addressed 
promptly. What is the reason for this? How do 
we change this scenario? Has the culture of 
professional writing not been inculcated in the 
dental community or is this because of lack of 
interest? May be that dental surgeons have no 
time to spend on writing and publishing, because 
of their heavy workload? However, as members 
of this noble profession all of us have a moral 
responsibility of contributing towards improvement 
and progress in dentistry in Sri Lanka. Distribution 
of information and sharing knowledge play a very 
significant role in the development of a profession 
especially in the context of the modern day world. 
This is a vital need of our profession. Therefore, 
a dialogue on this issue among the members of 
the profession is the need of the hour. Let us all 
rise up to the occasion.

Upul B Dissanayake 
Editor

Statistical Adviser
Ranjith W. Pallegama
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Leading Article Sri Lanka Dental Journal 2008; 38(03) 99-101I
Competencies for a dentist in Sri Lanka

Nilmini Wanigasooriya

Most of us in the profession of dentistry, have an 
idea of what the general dental surgeon should 
be able to do, but there certainly is no universal 
agreement or consensus about it. A list of abilities 
on which there is consensus is yet to be 
formulated. The value of having such a list is well 
established and many developed countries have 
put forward such lists. A validated and agreed 
upon list of competencies for the dental graduate 
in Sri Lanka would be of immense value in all 
areas related to the profession of dentistry.

The words ‘competence’ and competency’ are 
used interchangeably, and may be defined as ‘the 
quality of being legally qualified or adequate’. In 
the context of professional education and training, 
the word “Competency” has two meanings. The 
first derives from the definition that competency 
‘addresses the ability of an individual to perform 
effectively in a given job. The second definition 
of the word is ‘what is required of an individual 
for effective performance’. The second meaning 
involves definining what is important for effective 
performance, while the first deals with the degree 
to which an individual does what is important to a 
job. These two definitions are closely related, but 
are separate.

When considering competencies in the context 
of training or learning, two other terms that come 
to mind are ‘Learning Outcomes’ and ‘Learning 
Objectives’. These terms from the vocabulary 
of educationists, which are used in the context of

professional training also refer to qualities or 
attributes that teaching or training aims at. All 
three of these terms are defined from the point 
of view of the learner and are similar in meaning, 
and refer to qualities in a person. The differences 
between them are subtle, and due to this, some 
find themselves confused about their precise 
meaning and appropriate use. This calls for a clear 
explanation of the difference between these 
terms.

Their differences lie mainly in the level at which 
they are targeted. Learning objectives and 
learning outcomes may be used interchangeably 
and define a specific and circumscribed outcome, 
usually within a given domain of learning of 
knowledge, skills or attitudes. Competencies on 
the other hand define broad attributes that are 
complex and not limited to any one domain of 
learning. They lie at a higher level than learning 
objectives. One competency therefore, would 
invariably combine more than one objective, and 
encompass more than one educational domain, 
even all of them.

The following example may be used to clarify 
this.

Competency: The new dentist must be competent 
to manage caries in patients of all ages. This 
competency would consist of several key 
component competencies.

Dr. Nilmini Wanigasooriya Head, Unit for Development of Dental Education, Faculty of Dental Sciences, University of
Peradeniya.
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The achievement of this competency or one of 
the supporting key competencies would involve 
the achievement of many learning objectives.

Objective 1: The student should be able to identify 
carious teeth and tooth substance on visual 
examination, on exploration with a dental probe, 
and on radiographs.

Objective 2: The student should be able to remove 
carious tooth substance, using rotary and hand 
dental instruments, without causing damage or 
injury to healthy tooth or other oral tissues.

In this example, two objectives that would be 
included in one competency is given, but it is 
obvious that these two are insufficient to cover 
the competency fully, and would have to be 
supplemented by several other objectives or 
learning outcomes of diverse domains and even 
disciplines in order to be complete.

There are many ways in which a clear statement 
of desirable competencies would be of use to a 
profession. Such a list in relation to dentistry would 
serve many functions. It would provide valuable 
information for dental educators, prospective and 
current dental students, dental health service 
planners and prospective patients among others. 
It would serve as a basis for planning of all areas 
in relation to oral health, from education and 
training to delivery of health care.

Where there is more than one level at which a 
profession is practiced as in dentistry, clearly 
defined lists of competencies would help to 
distinguish the role of one category of worker 
from others. As such, the role of the Dental 
Therapist, the Qualifying Graduate, and that of 
the graduate with Special Training in a specific 
clinical discipline, be clearly defined. This paves 
the way to plan Oral Health Care with minimum 
overlap between the categories, and could help 
the development of a seamless structure of oral 
health care delivery. Health care planners would 
be able to base their decisions on human resource

projections on lists of competencies of the different 
categories workers. This would also help to ease 
difficulties that arise when considering new 
categories of possible auxiliary and other 
personnel. The clear definitions would allow the 
regulatory authorities to readily identify instances 
of overstepping of boundaries or working outside 
the particular worker’s mandate.

In the sphere of education planners, this would 
enable the establishment of principles or key 
considerations in making decisions regarding 
training methods and assessment. Students, 
prospective students and educators would draw 
many benefits from a competency list. 
Prospective students would be able to learn the 
nature of the role of a dentist in the context of Sri 
Lanka, by competency statements. They would 
be able to determine their preference, based on 
much more reliable information than a lay 
understanding of the role of the professional.

In the learning situation, competencies serve to 
describe the outcome that is desired in the learner, 
in the real-life work situation. This helps the 
learner to target the learning, and assess 
progress. Where training constitutes several 
different disciplines, like it does in Dentistry, 
competencies would give direction and guidance 
to the educators as to the degree of relevance of 
the field in the professional role. In a given study 
area, educators can use com petencies to 
determine the extent, and the depth at which to 
deal with a topic. They could highlight and 
emphasize the more relevant aspects, which 
would make the topic more stimulating to the 
students. This is particularly useful in relation to 
disciplines, the relevance of which is not obvious, 
and would help to retain the interest of the student.

Competencies would help learners to understand 
the relevance of a given discipline, and put the 
learning material in context, and perspective. They 
would be of particular value in complex learning 
situations, in helping the learner to identify his or 
her specific role and the learning need.
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Competencies should be the guiding principle in 
assessments carried out for certifying student as 
professionally qualified. Constant reference to 
stated com petencies when form ulating 
assessment tools as well as during assessment 
sessions, would improve the validity of the 
exercise. Those responsible for certification 
would be able to ensure that the graduate receiving 
the certification is in fact able to perform in the 
specified role. This is a high priority in a field like 
dentistry, where graduating dentists are qualified 
to register with the Sri Lanka Medical Council, 
for independent practice, licensing them to attend 
on patients. A list of competencies is essential 
before the establishment responsible for this task 
could consider educational innovations like 
criterion-referenced methods to student 
assessment, which is superior to norm-referenced 
method currently used in relation to professional 
education.

For students this would act as a clear pointer to 
what is required of them when they are assessed 
for certification.

In planning the training of dentists, competencies 
have begun to precede the specification of 
learning objectives in many developed countries. 
Many lists specifying competencies for specific 
countries are available in the literature. On 
occasion one finds the need for many different 
lists being questioned. Indeed on one level one 
may visualize an “ideal” dentist who possesses 
all desirable competencies and argue that all 
dentists should be equally and uniformly 
competent.

Regardless of the effects of globalization, there 
still exists wide variation in social, economic and 
political environments in different parts of the 
world. These variations influence and determine 
the kind of work a dentist is called upon to engage 
in. Another major factor which gives rise to 
variations in the work is the prevalent disease 
patterns. A list of competencies that would cover 
all possible diseases conditions and situations

would be very long indeed. Training dentists to 
such a uniform and ‘ideal’ list of competencies 
would require a much longer period of training 
and will also result in dentists being in the 
possession of many redundant competencies 
which they may rarely or never be called upon to 
exercise. The very existence of many such lists 
is proof of the need for different lists for different 
situations. As long as social, economic and political 
differences and different disease pattern remain 
in different environments, the need for different 
and specific competencies in relation to them will 
also remain.

The position of Sri Lanka in the social, economic, 
cultural and political context is a unique one. 
Compiling a list of competencies for the qualifying 
graduate in Sri Lanka, would be of use in many 
ways including those discussed here. Particularly 
in the field of education, if we are to train the 
kind of dentists that suits our particular situation 
and if we are to go about their training and 
assessment in a meaningful and valid way, 
compiling such a list of competencies, for a dentist 
working in the Sri Lankan context is an important 
and urgent responsibility of the profession and of 
all stake holders.
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Drug-associated oral candidiasis

J. A. M. S. Jayatilake, N.S. Soysa, A.N.B. Ellepola

Abstract
Candidiasis is by far the leading oral fungal 
infection in human due to multiple factors 
including HTV infection, diabetes mellitus and poor 
oral/denture hygiene. Oral candidiasis could also 
manifest as an adverse effect of drugs such as 
antibiotics, corticosteroids and cytotoxics. 
Therapeutics including anticholinergic drugs, 
antacids, and contraceptives have also been found 
to induce this opportunistic infection in some 
patients. There is an alarming increase in the use 
of therapeutics currently, with the increase of the 
compromised population, change of life patterns 
and modern treatment procedures such as tissue 
transplant therapy, cancer therapy and hormonal 
therapy. Further, drugs are being used 
indiscriminately in some parts of the world due to 
self-medication and over the counter availability. 
Some of these drug treatments may induce oral 
candidiasis in susceptible individuals. This review 
focuses on oral candidiasis associated with some 
frequently used drug treatments with a brief 
overview of clinical m anifestations and 
mechanisms of pathogenicity. Procedures, which 
could be used to minimize the onset of such 
iatrogenic oral candidal infections, are also 
discussed.

Key words: Oral candidiasis, antibiotics, antacids, 
corticosteroids, cytotoxics, anticholinergic drugs, 
contraceptives, therapeutics

Introduction
Oral candidiasis is one of the common infections 
among medically compromised patients due to the 
commensal yeast Candida species. It appears 
in different clinical guises namely; 
pseudomembranous, hyperplastic, erythematous, 
linear gingival erythema, angular cheilitis and 
median rhomboid glossitis.1 Strikingly, the 
transition of Candida- commensalism to 
parasitism in many instances is associated with 
the factors other than the pathogen, which is 
rather unique when compared to many other 
infectious diseases. Some of the host factors that 
predispose oral candidiasis include compromised 
states such as diabetis mellitus, HIV infection, 
malnutrition and neonatal or elderly age.2 
Furthermore, convalescence after major surgeries 
and radiotherapy for malignancies are also known 
to induce oral candidiasis.

Oral candidal infections could also appear as an 
adverse effect of various drug therapies including 
antimicrobials, corticosteroids, and cytotoxics.2

Dr. J.A.M.S. Jayatilake, Senior Lecturer, Division of Microbiology, Faculty of Dental Sciences, University of Peradeniya. 
(Correspondance) Peradeniya. Sri Lanka. Tel: 94 8122 397246 Fax : 94 8122 388948 E-mail: sumedhaj@pdn.ac.lk

Dr. N.S. Soysa Senior Lecturer, Division of Pharmacology, Faculty of Dental Sciences, University of Peradeniya. 
Peradeniya, Sri Lanka. Fax : 94 8122 388948
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Furthermore, it is important to note that the 
palliative and therapeutic use of drugs have 
become extremely common with the growth of 
the elderly population, change of life patterns and 
modern treatment procedures such as cancer 
therapy, organ transplantation therapy and 
hormonal therapy. For example, a survey using 
24192 drug histories obtained from 4509 elderly 
individuals has shown that the average number 
of drugs used per person has increased by 22% 
over a decade.3 Another survey of an elderly 
community has indicated that the number of 
medications used by a person increased by 22.5% 
over an eight year duration.4 In addition, misuse 
of drugs in particular, broad-spectrum antibiotics5,6 
is also on the increase especially in the developing 
world where many drugs are sold over the counter 
without proper prescription. Self-medication 
practice among some populations also could lead 
to unwanted drug use.7 Such an increase in the 
usage of pharm aco-therapeutics may be 
associated with numerous adverse effects 
including oral candidiasis among susceptible 
individuals.

Most significantly, it is important to understand 
that oral candidiasis following various therapeutic 
drug treatments is induced by that particular drug 
in association with other host factors such as 
immune status, age, sex and nutrition etc. Using 
safer substitutes, antifungals or perhaps 
discontinuing the therapy may avert this adverse 
effect. However, there are instances such as 
cancer therapy organ transplantation therapy and 
hormone replacement therapy where therapeutics 
have to be continued despite the adverse effects. 
In this context, identification, management and 
the proper monitoring of drug associated oral 
candidiasis is an important responsibility assigned 
to the contemporary health care practice. As 
such, this review discusses how various drug 
therapies contribute to oral candidiasis, its clinical 
importance and means of management and 
prevention of such iatrogenic oral candidal 
infections.

Different drug groups associated with oral 
candidiasis
Oral candidiasis is associated with a variety of 
drug therapies and some of the leading 
therapeutics are antimicrobials, corticosteroids, 
and cytotoxics. In addition, use of other 
medications including anticholinergic drugs, 
contraceptives, and antacids is reported to induce 
oral candidiasis in some patients.8 Latter drugs 
have been assigned to a miscellaneous group of 
drugs contributing to oral candidiasis on behalf of 
descriptive purposes in this review.

Antimicrobials
Antimicrobials constitute one of the important 
drug groups contributing to iatrogenic oral 
candidiasis. In particular, broad-spectrum 
antibiotics are found to increase the occurrence 
of oral candidal infections by disrupting the 
balance within the normal flora.8 In early reports, 
oral candidiasis following antibiotics has been 
called antibiotic sensitive tongue or antibiotic sore 
tongue.9 Later, studies by Lehner and Ward 
(1970) have demonstrated that patients having 
topical application of corticosteroids and 
tetracycline can develop erythem atous or 
pseudomembranous candidiasis of the oral 
mucosa.10 Currently, modem antimicrobial agents 
with improved broad-spectrum activity remain one 
of the important causes for the iatrogenic oral 
candidiasis.1112 Clinically, antibiotic associated 
oral candidiasis is characterized by a raw 
erythematous appearance over the dorsum of the 
tongue with or without pain and usually shows an 
acute onset. This variant of oral candidiasis has 
now been classified  as erythem atous 
candidiasis.13

Many antimicrobials including tetracycline, 
metronidazole, ampicillin and aminoglycosides are 
found to induce oral candidiasis in different 
patients.11 However, the commonest antimicrobial 
agent associated with oral candididasis is 
tetracycline and particularly minocyclin and 
derivatives of former have led to an increase in 
the incidence of oral candidiasis.14 Occasionally,
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metronidazole used in the treatment of anaerobic 
and parasitic infections has also induced oral 
candidiasis in some patients.15 Studies on 
hospitalized patients undergoing antibiotic therapy 
have revealed that the effect of aminoglycosides 
was higher than that of penicillin and tetracycline 
in causing oral candidiasis.1617 Minocycline, a long 
active derivative of tetracycline used by the 
patients having acne and immunobullous disorders 
has increased those patients’ likelihood of getting 
oral candidiasis significantly.1814 Trimethoprim and 
sulphamethoxazole (cotrimoxazole) is a widely 
used combination which has been reported to 
induce oral candidiasis even after short duration 
of therapy.19 In addition, various animal studies 
have contributed substantially to investigate the 
oral candidiasis following numerous antimicrobial 
agents.20,21 Many of these studies have identified 
that oral candidiasis is a common adverse effect 
consequential to many antibiotics particularly with 
broad-spectrum activity.

Though the cause and effect relationship between 
antimicrobials and the oral candidiasis is yet to 
be elucidated, it is evident that suppression of 
normal microbial flora by the antimicrobial therapy 
leads to overgrowth of the commensal Candida 
in the oral cavity. Normal flora of the oral cavity 
exerts control over the yeast adhesion and 
therefore colonization is controlled.2 At the same 
time, there is competition for nutrition among the 
oral m icrobes including Candida. This 
phenomenon is supported by the findings of Wu 
and Samaranayake (1990) who have demonstrated 
that bacteria present in the mixed saliva 
successfully compete for nutrients controlling the 
candidal growth and the adhesion.22Interestingly, 
it has been reported that some oral bacteria such 
as Streptococcus mutans, Streptococcus 
salivarious and Lactobacillus casei can inhibit 
the growth of Candida in vitro.23 Antimicrobials 
are molecules that interfere with the microbial 
metabolism by selective disruption of the cell wall 
or the cell membrane, blocking the synthesis of 
protein or nucleic acids etc. of the 
m icroorganism s. These effects on the

homeostasis of the useful oral microbial flora may 
interrupt the balance within the microbial 
community and that may lead to opportunistic 
candidal infections. Moreover, certain antibiotics 
such as erythromycin, co-trimoxazole and 
aminoglycosides can alter the Candida-cidal 
activity of neutrophils by which oral colonization 
of yeast is promoted.24,25 As such, it is conceivable 
that the effects of the antimicrobials on the ora! 
microbial community including Candida and the 
host immunity are complex.

However, the most likely mechanism is that the 
inhibition of normal flora by the action of 
antimicrobial drugs brings about candidal 
overgrowth and acute oral candidiasis.11 In 
addition, the effects of antimicrobial drugs on the 
systemic immunity also may affect the candidal 
super-infection of the oral cavity. All together, 
these observations suggest that antimicrobial drug 
therapy that results in the breach of the fine 
balance within the oral microbial community is a 
key factor that increase candidal adhesion and 
colonization leading to super-infection.

Corticosteroids
Adrenal cortex produces corticosteroids naturally. 
These hormones are important in the regulation 
of the inflammatory and immune response due to 
their potent anti-inflam m atory and 
immunosuppressive effects. Thus, synthetic 
steroids are therapeutically used for their activity 
in suppressing the inflammation and immunity in 
clinical conditions such as asthma, rheumatoid 
arthritis, organ transplantation or autoimmune 
disorders. Corticosteroid preparations appear to 
lower host resistance to Candida by suppressing 
immunity, both the non-specific inflammatory 
response and specific cellular and humoral 
immunity.

As early as 1964, it has been documented that 
steroid users in the form of inhalers were 
susceptible for oral candidiasis.56 Since then, 
many studies using patients who were on steroids 
inhalation have suggested that the steroid
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inhalation promotes the oral carriage of Candida 
or candidal infection that appear as erythematous 
or psudomembranous variants.27 For instance, 
steroid inhalers are accountable for about 10-30% 
of oral candidiasis.28 In addition, Ellepola and 
Samaranayake (2001) based on a number of 
clinical studies suggested that patients on 
continued steroid inhalation for six months are at 
a risk of approximately 4-16% comparable to 
healthy population.29 Further, due to the anti
inflammatory effect steroids are used as topical 
applications in the oral cavity in conditions such 
as lichen planus, pemphigoid, and erythema 
multiforme and such situations too can incite 
clinical oral candidiasis.30

In an early experiment using Macaque monkeys, 
BudtZT-Jorgensen (1975) has shown that the 
mechanism of onset of oral candidiasis after 
steroid therapy entails both the suppression of 
nonspecific local immunity and the cellular 
immunity.31 A recent study by Hu et al. (2007) 
using beclomethasone diproprionate inhalation 
showed that mice were susceptible to candidal 
infection in a dose dependent manner; higher the 
steroid dose greater the risk of getting oral 
candidiasis.32 Thus, animal experiments and 
human clinical studies collectively support the fact 
that the suppression of the mucosal immunity 
facilitates Candida to become an opportunistic 
pathogen in the mouth.

Furthermore, it has been identified that certain 
growth characteristics and virulence features of 
Candida could be modified by the steroids leading 
to opportunism.33-34 Apart from the above, steroid 
therapy may increase the salivary glucose levels 
that facilitate candidal virulence including 
adherence and protease production which 
promote colonization and invasion.35-36 On the 
other hand, systemically used steroids in patients 
having organ transplants and rheumatoid arthritis 
etc., also suppress the general immune and 
inflammatory responses increasing the risk of 
systemic candidiasis and oral infections. 
Supporting these observations, a study carried out

in Mexico has shown that 18.7% patients who 
were on multi-drug regimen of cyclosporine A. 
azathioprine and predinisolone were having oral 
candidais. In those patients, erythematous 
candidiasis was the predominant (13.3%) clinical 
diagnosis followed by psudomembraneous (4.4%) 
and hyperplastic (1.1%) variants.37 Furthermore, 
this study indicates that multiple drug usage 
facilitates parasitic transition of Candida in the 
oral cavity.

Although there is ample evidence clinically and 
experimentally to show that oral candidiasis is 
associated with steroid therapy, the exact 
relationship between the cause and effect is not 
clearly defined so far. Yet, many investigators have 
suggested that the overall immune and 
inflammatory suppression lead to candidal 
infections.30-38 Most significant features of steroid 
associated oral candidiasis are that the clinical 
manifestations were related to the site into which 
the drug is directly applied and the dosage 
regimen.39-40 Intriguingly, the likelihood of having 
oral candidiasis is higher in topically applied 
steroids than the inhaled steroids since the former 
leads to prolonged effect of the drug at the site 
of the app lica tion .41 On the other hand, 
simultaneous usage of antimicrobials and steroids 
also may predispose oral candidiasis due to 
candidal super-infection facilitated by the 
suppression of normal flora and the local immune 
mechanisms.

At the same time, Enwonvu et al. (1996) have 
postulated that the presence of steroid hormones 
in the oral environment stimulates the growth of 
Candida leading to infections.42 It has also been 
reported that steroidal drugs such as 
triamcenolone and dexamethasone can alter the 
cellular metabolism of yeast and their susceptibility 
to antifungals.43-44 One of the important side 
effects of steroids inhalation is that it causes local 
suppression of the immunity. For instance. 
Fukushima et al. (2005) have found that total 
salivary IgA levels in patients are significantly 
reduced by inhaled steroids and it has been 
hypothesized that the local immune suppression
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is one of the factors that increase the vulnerability 
of steroid inhaling patients for oral candidiasis.45 
Ultimately, the suppression of the 
immunoinflammatory response of the host 
together with the altered virulence of the yeast is 
likely to play a combined role in the pathogenesis 
of oral candidiasis following corticosteroid 
therapy.

Cytotoxic drugs
In the management of malignancies, cytotoxic 
drugs play a major role. Suppression of the 
immune system both locally and systemically in 
particular, the cell mediated defenses is one of 
the important adverse effects of cytotoxic drug 
therapy.2 As a result, oral candidiasis is frequently 
observed in patients on anticancer chemotherapy 
with cytotoxic drugs.46 Strikingly, one major 
factor for the morbidity among cancer patients is 
oral candidiasis. For example, McCarthy and 
Skillings (1992) showed that 12% of women on 
anticancer drug therapy for the breast cancer 
suffer from oral candidiasis.47

Radiotherapy often given to cancer patients also 
partly contributes to oral candidiasis. On the other 
hand, patients having malignancies carry more 
yeast in their oral environment when compared 
with the healthy controls.48 Interestingly, oral yeast 
carriage rates have inclined during the process 
of cancer chemotherapy or the radiotherapy. In 
addition, the concurrent use of broad-spectrum 
antibiotics on these patients further can worsen 
the opportunistic fungal attacks.49 The problem 
tends to be more complex as muti-species 
colonization of Candida is already reported in 
cancer patients.50 A study done using renal 
transplant recipients on cyclosporine which is a 
cytotoxic immunosuppressant showed almost four 
fold higher candidal carriage and oral candidiasis 
compared to control subjects.51 Animal studies 
using cytotoxic drugs such as cyclophosphamides 
have revealed that the cancer therapy leads to 
oral candidiasis due to the suppression of the 
systemic immune system.52 Several investigators 
have demonstrated that immunosuppression

produced in animals by cytotoxic drugs gives rise 
to oral candidal infections.53 Taken together, both 
human and animal studies suggest that the cancer 
therapy that carries a greater adverse effect on 
immune system brings about increased candidal 
carriage, colonization and infection in the oral 
cavity.

Oral candidiasis in patients who are having oral 
or other malignant conditions seem to have 
complex etiology assisted by the combined effect 
of host factors related to the morbidity resulted 
by the malignancy itself and the 
immunosuppression caused by the cancer 
therapy. Cancer therapy suppresses the 
neutrophils, lymphocyte monocyte axis which is 
important in preventing candidal opportunism.54 
Thus, normal function of the lymphopoietic system 
is likely an important factor in prevention of oral 
candidiasis as many of the cancer patients who 
are having granulocytopaenia are victims of this 
mycosis. Reduction of salivary gland function is 
also a major adverse effect of cancer therapy. 
This condition may be severe with about 64% 
reduction of salivary flow rate that brings about 
the oral microbial population into two fold level.49 
Furthermore, Ueta et al. (1994) have reported 
that the activity of salivary polymorphoneuclear 
leukocytes is reduced consequential to the cancer 
chemotherapy.55 This may even facilitate the onset 
of oral infections most commonly the oral 
candidiasis. Several other antimicrobials used for 
the control of infections in cancer patients too 
can lead to over colonization of yeast in the oral 
cavity leading to super-infections. Radiotherapy 
in particular given to the orofacial neoplasia 
reduces salivary gland function and induces 
mucositis allowing candidal infestation.48 
Furthermore, the antineoplastic drugs can affect 
the proliferation of epithelial cells due to their 
effect on highly dividing basal cells. This effect 
may facilitate candidal infections in the atrophic 
oral epithelium.

Other miscellaneous drugs
Some other drugs have also shown to predispose 
oral candidiasis though any cause and effect has
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not been clearly elucidated. It has been reported 
that certain psychotropic drugs including 
chlorpromazine, benztropine, lithium, risperidone 
having anticholinergic effects can induce oral 
candidiasis in patients through inducing dry 
mouth.56 Tricyclic antidepressants commonly used 
in the management of psychiatric patients are 
associated with reduced salivary flow, which can 
lead to oral candidiasis.8 M ostly oral 
anticholinergic drugs would be associated with 
erythematous candidiasis because xerostomia 
induced oral candidiasis often manifests as 
erythematous mucosa with burning sensation of 
the mouth, or white lesions.57 Saliva plays an 
important role in the maintenance of healthy oral 
milieu. It contains number of immune mechanisms 
including secretory antibodies, lysozymes, 
lactoferrin and mucus secretions that inhibit 
adhesion, oral colonization and proliferation of 
different microbes such as Candida species. In 
addition saliva helps in the cleansing of the oral 
tissues by removing the developing biofilms. In 
other pathological conditions where there is 
reduction of salivary flow such as diabetes 
mellitus, radiation to salivary glands in head and 
neck cancer radiotherapy and sjorgren’s disease, 
oral candidiasis is a common problem.

Another important group of drugs that often has 
been associated with oropharyngeal candidiasis 
is antacids. One of the common antacids related 
to oropharyngeal candidiasis is omeprazole. 
Esophageal candidiasis has been detected as a 
common problem in patients using omeprazole for 
long durations.58-59 For instance, Sood et al. (1995) 
have produced two case reports on patients 
having omeprazole developed esophageal 
candidiasis and it was postulated that the 
suppression of the acidity by the drug facilitate 
overgrowth of Candida in the oropharynx.58 In 
another report, Larner and Lendrum (1992) 
discussed two cases of oral candidiasis following 
omeprazole therapy and it was also speculated 
that the reduction of gastric acidity below the 
optimum levels, that control yeast growth lead to 
super-infections in the oropharynx.59 However,

oral candidiasis following antacids such as 
omeprazole should be further investigated to 
unravel exact pathological mechanisms.

Contraceptives (birth control pills) mostly 
containing estrogen or progesterone derivatives 
have hormonal effects that can lower a woman’s 
immune defenses to overgrowth of Candida. 
Supplemental estrogen in the form of oral 
contraceptives commonly produce vulvovaginal 
candidiasis and has been found to promote the 
growth of Candida in the oral cavity as well 
leading to oral candidal infections among females 
having contraceptive pills.60 In an experiment to 
assess the effect of estrogen on the candidal 
morphogenesis, White and Larsen (1997) found 
that beta estrad io l strongly induces the 
filamentation of C. albicans.6' These findings 
suggest that estrogen therapy may increase the 
virulence of Candida by inducing filamentation 
that facilitates tissue invasion. Mice treated with 
estrogen have shown more susceptibility to 
C. albicans vaginitis suggesting that estrogen is 
an important factor in hormone-associated 
candidal infections.62 Yet, these investigators 
pointed out that progesterone had no effect on 
the induction and persistence of vaginitis in mice. 
Finally, oral contraceptives may act as another 
group of drugs associated with oral candidiasis 
brought about by host immune suppression and 
the alteration of fungal growth characteristics. 
However, further investigations are necessary to 
confirm these phenomena.

General mechanisms of pathogenesis of 
drug associated oral candidiasis
Therapeutics such as corticosteroids suppress the 
host immunity both locally as well as systemically. 
Some other therapeutics such as antimicrobials, 
cytotoxics and antacids etc. may affect the 
immunity in addition to their expected therapeutic 
effects. On the other hand, antim icrobials 
facilitate Candida colonization by suppressing the 
normal flora. Certain therapeutics such as 
antipsycotics, corticosteroids and antacids change 
the chemical and physical aspects of the oral
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milieu to facilitate candidal colonization. At the 
same time, direct and indirect effects of 
therapeutics may affect the virulence factors 
including adhesion to epithelial cells and 
extracellular enzyme production of Candida cells. 
Oral candidiasis is one of the adverse effects of 
the above one or more actions of the therapeutics. 
Moreover, simultaneous use of drugs such as 
corticosteroids and antibiotics can induce 
Candida opportunism in the oral cavity. For 
instance, Burton et al. (1992) have reported that 
infants treated for laryngotracheobronchitis with 
steroid inhalation and antibiotics are more prone 
to Ca/zd/chz-laryngotracheitis.63 Similarly, 
cytotoxic or radiotherapy used with antibiotics 
also may bring about similar effects. If one or 
more therapeutics breach the host defenses, 
antimicrobials will potentiate the overgrowth of 
oral yeasts by suppressing the commensal flora. 
This emphasizes the necessity of close monitoring 
of individuals who are having multiple drug 
treatment in order to avoid opportunistic candidal 
infections.

Prevention of drug associated oral 
candidiasis
In the management of drug associated oral 
candidiasis, patient management protocols such 
as alternative medication, dose reduction or drug 
withdrawal, correction of the local effects such 
as hyposalivation by giving saliva substitutes 
should be considered. Misuse of antimicrobial 
drugs may bring about both antibiotic resistance 
formation and opportunistic candidal infection in 
the oral cavity. Therefore, improving patient 
awareness on rational usage of drugs is important 
in preventing antim icrobial induced oral 
candidiasis. Incorporation of antifungals into the 
antibiotic treatment of susceptible patients was 
reviewed by Soysa et al. (2008) and it has been 
concluded that management of oral candidiasis 
is highly effective with antifungals alone provided 
with the control of the underlying contributory 
agents."

In corticosteroid inhalation, control of the drug 
deposition and the contact with the oral mucosa 
could be controlled by using different types of 
apparatus such as inhalers known as turbuhaler.64 
The latter apparatus will help the patient to control 
and measure the required dose of the drug needed 
and therefore it is effective in preventing over 
dosage also. Using a spacer device attached to 
the inhalers is known to reduce the drug contact 
area of the oral epithelium in order to minimize 
the after effects.40 Thompson et al. (1986) have 
demonstrated that nystatin a popular antifungal 
in the form of pastilles and suspensions are equally 
successful in the management of steroid induced 
oropharyngeal candidiasis.65 Washing out of the 
mucosa with water or mouth wash is also a simple 
method to minimize the local and systemic adverse 
effects of steroid inhalation.38 Finally, the use of 
prophylactic antifungals during the steroids 
therapy may control the candidal super-infection 
and it is appropriate for patients whose immunity 
is already compromised.41,66

Many studies have shown that cancer patients 
who are on antineoplastic chemotherapy or 
radiotherapy are extremely susceptible for oral 
or even systemic candidiasis. This has led to a 
high rate of morbidity and mortality among those 
patients. Therefore, eradication of Candida in 
the oral cavity using antiseptic mouthwashes has 
been recommended. On the other hand, 
prophylactic use of antifungal drugs also a popular 
method to control oral candidal infections in this 
group of patients. Various antiseptic mouthwashes 
including chlorhexidine and povidone iodine are 
proven to reduce the yeast load of the oral cavity 
and may be helpful in prevention of opportunistic 
infections. For instance, use of chlorhexidine as 
an adjunct with the antifungals in the management 
of oral candidiasis has also been suggested 
previously.67 Moreover, provision of artificial 
saliva may help cleansing of their oral structures 
preventing colonization of Candida. Prevention 
of smoking and betel chewing is also important in 
reducing the candidal carriage and infection in 
the oral cavity.68
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The prime tool in the management of oral 
candidiasis is at present is the antifungal drugs 
and it is important to consider the underlying 
pathology of the patient. Proper selection and the 
appropriate dosage regimen will help to control 
the onset of the disease and adjunctive measures 
such as maintenance of good oral hygiene and 
chlorhexidine mouthwash also are beneficial for 
susceptible individuals. Continuous monitoring of 
the fungal load in the susceptible patients such as 
who are on steroid therapy by oropharyngeal 
swabs may be helpful to predict the risk of 
developing oral candidiasis. Also, gargle of 1:50 
amphotericin B solution is a prophylactic for the 
prevention of oral candidiasis in steroid inhaling 
asthmatics.69 One of the primary approaches in 
controlling drug associated oral candidiasis is to 
maintain a good oral hygiene in those patients 
having different drug therapies. It is advisable to 
have these patients check their oral health 
frequently and be vigilant on any adverse effect 
while they are on treatment as well as afterwards. 
With reference to xerostomia-induced candidiasis 
due to drug treatment, it is important to induce 
salivation or produce saliva substitutes. 
Prophylaxis antifungals also play a role in such

patients.57 Again, the proper oral hygiene plays a 
significant role in the management and prevention 
of oral candidiasis in those susceptible cases.

Conclusion
Exact mechanisms by which commensal yeast 
Candida is converted to opportunistic pathogen 
due to the usage of drugs is yet to be uncovered. 
However, prime mechanisms that involve oral 
candidiasis following drug therapy definitely 
involve the changes in the host local and systemic 
immunity, interruption to the commensal flora of 
the oral cavity, together with alteration of candidal 
growth and the virulence mechanisms. Prudent 
use of any kind of drug, which can compromise 
the local or systemic immune mechanisms, is of 
utmost importance to control this unwanted effect 
of drug administration and usage. Some of the 
drug effects such as salivary gland suppression 
that can pave way for opportunistic infections 
should be managed using appropriate precautions 
and proper monitoring of the salivary functions. 
Eventually, it is of utmost importance to maintain 
and monitor the oral hygiene of patients on 
numerous drug treatm ents to avoid oral 
candidiasis, one common factor of morbidity 
among the debilitated community.
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Table 1. Drugs that have reported to induce oral candidiasis.

Group of Drugs Examples Possible mechanism for 
inducing oral candidiasis

References

Antimicrobials tetracycline
minocyclin
penicillin
ampicillin
metronidazole
aminoglycosides
trimethoprim and
sulphamethoxazole

Disruption of the balance 
within the normal microbial 
flora.
Alteration of Candida-cidal 
activity of neutrophils

2, 8,22-25

Corticosteroids beclomethasone
predinisolone
triamcenolone
dexamethasone

Suppression of the general 
immune and inflammatory 
responses
Suppression of the local 
immunity at the mucosal level. 
Modification of growth 
characteristics and virulence 
features of Candida.
Increase of salivary glucose 
levels that facilitate candidal 
adherence and protease 
production.

27, 28,30- 
36, 38,42-45

Cytotoxics cyclosporine
cyclophosphamide

Suppression of the immune 
system both locally and 
systemically.
Reduction of salivary gland 
function (xerostomia) and 
polymorphoneuclear 
leukocytes activity

2,46-55

Anticholinergics chlorpromazine,
benztropine,
lithium,
risperidone

Reduction of salivary gland 
function - xerostomia

8,56,57

Antacids Omeprazole Suppression of the acidity in 
the oropharynx

58,59

Contraceptives estrogen
progesterone

Suppression of the immune 
system
Growth facilitation of Candida 
in the oral cavity

60-62
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Dentine hypersensitivity is a common condition characterized by short, sharp tooth 
pain.

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

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

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

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

(including drying up of teeth)
* Exposure to sweet or sour food and drinks
* Tooth brushing
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Oral health status and treatment needs of pregnant women in the 

Divulapitiya Medical Officer of Health area
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Abstract
Objective: To assess the oral health status and 
treatment needs in pregnant women from the 
Divulapitiya Medical Officer of Health area.

Material and methods: The sample consisted 
of 459 pregnant women in the second trimester 
attending antenatal clinics of the area. The data 
were collected by means of an interviewer 
adm inistered questionnaire and an oral 
examination.

Results: The mean DMFT of the sample was 
5.4 ± 3.0. Caries experience as well as decayed, 
missing and filled teeth differed significantly 
according to levels of education and family 
income. Nearly 59% had bleeding gums. 
According to the normatively assessed needs, 
53% needed restorations while 59% required only 
oral hygiene instructions. Of the sample, only 16% 
considered their oral health status to be very good/ 
good while 63% thought that they had an oral 
health problem. The most common perceived oral 
health problem was decayed teeth (43%). Of 
those who perceived that they had an oral health 
problem, 50% felt that they do not need care for 
that problem. The main reason for this being that 
they felt dental treatment during pregnancy could 
harm the foetus.

Conclusion: The present study showed that the 
burden of caries and periodontal diseases as well

as both normatively assessed and perceived 
treatment needs were high in this group of 
pregnant women. Moreover, the women had 
certain misconceptions about obtaining dental care 
during pregnancy.

Introduction
It is well known that various physiological, 
hormonal and anatomical changes that occur 
during pregnancy could have an impact on oral 
health and that the most significant effect of 
pregnancy is observed in relation to the gingival 
tissues. Studies have shown that the severity of 
gingival inflammation increases during pregnancy 
and decrease post-partum.1 This is attributed to 
the elevated levels of sex hormones during 
pregnancy which could accentuate clinical 
changes associated with gingivitis as a result of 
mechanisms such as partial immune suppression, 
increased fluid exudation and stimulation of 
fibroblast synthesis.2 Moreover current research 
indicates that maternal periodontal disease is 
associated with adverse pregnancy outcomes 
such as preterm birth and low birth weight.3-4 Also 
oral health related quality of life has shown to be 
poorer in pregnant women than in non-pregnant 
women.5 In addition, maternal oral health can have 
a significant effect on the infant’s oral health. 
Infants acquire cariogenic bacteria from their 
mothers.6 Hence high titl es of cariogenic flora in 
the mother could increase the risk of the infant 
developing early childhood caries.
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Oral health in pregnancy has been a topic of 
interest among researchers from all over the world 
with the recent focus being on the effect of 
periodontal diseases in pregnancy on birth 
outcomes. However, there are only a few 
published studies on oral health in pregnancy 
among Sri Lankan women and they have been 
confined to assessing periodontal disease in 
pregnancy.1 Moreover, the Ministry of Health is 
currently in the process of formulating guidelines 
for provision of oral health care to pregnant 
women. Hence information on oral health status 
and oral health care needs of this group of women 
will be useful for this purpose. Considering these 
factors the present study aimed at assessing the 
oral health status and treatment needs of pregnant 
women.

Material and methods
This descriptive study was conducted in the 
Divulapitiya Medical Officer of Health (MOH) 
area between August and October 2008. The 
target group consisted of pregnant women in their 
second trimester. Those pregnant women who 
had completed the 12th week of period of 
amenorrhoea (POA) but not entered the 28th 
week of POA were considered to be within the 
second trimester. As it has been stated that dental 
treatment is best performed during the second 
trimester, it was decided to include only those 
women in the second trimester in the study.7

The sample size was calculated using the formula 
for estimating a population proportion with 
specified absolute precision. As data on 
prevalence of dental caries are not available for 
pregnant women in Sri Lanka, to calculate the 
sample size, the prevalence was considered as 
50%. When the expected population proportion 
is unknown, the safest choice for population 
proportion is considered as 50%.8 Accordingly the 
minimum sample size required for the present 
study using a prevalence estimate of 50% at the 
95% confidence level and accepting a sampling 
error of 5% was 384. This was increased by 10%

to compensate for non responses and thus the 
minimum sample required was 422.

According to the data available at the MOH 
office, around 3000 women become pregnant per 
year in the Divulapitiya area. The total number 
of pregnant at any given point of time is usually 
assumed to be 50% of this number which is 1500. 
Of the 1500, around one third is assumed to be in 
the second trimester (500). As the difference 
between the number of women assumed to be in 
the second trimester and the calculated sample 
size was 78 (500-422), it was decided to include 
all available pregnant women who were in the 
second trimester in the study.

Data were collected by means of an oral 
exam ination and pre-tested  interview er 
administered questionnaire. The questionnaire 
was used to obtain information about socio
demographic data and subjective measures of oral 
health status. The oral examination included the 
assessment of dental caries and treatment needs 
for caries using the World Health Organization 
Basic methods and CPITN to assess periodontal 
treatment needs. The oral examination was 
conducted by the first author who was calibrated 
with a consultant in dental public health on the 
use of indices. Every 10lh woman was re
examined to test for intra-examiner variability.

The first author visited all ante-natal clinics in the 
MOH area and based on the pregnant mother's 
register maintained by the public health midwives 
selected the eligible pregnant women for the 
study. The questionnaire was administered by the 
first author at the ante-natal clinic. This was 
followed by the oral examination which was also 
carried out by the first author while the participant 
was seated on a straight back chair under natural 
light.

SPSS 13.0 statistical package was used for data 
analysis. As caries levels in the sample were not 
normally distributed non-parametric tests (Mann-
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Whitney and Kruskal Wallis) were used to 
determine the differences between two groups 
and more than two groups respectively. The 
associations between categorical variables were 
determined by chi square test.

Ethical clearance for the present study was 
obtained from the Ethical Review Committee of 
the Faculty of Medicine, University of Colombo. 
Written informed consent was obtained from all 
participants. Any woman who was identified as 
having oral health problems was referred to the 
nearest government dental clinic for appropriate 
management.

Results
The mean age of the sample was 27 ± 4.6 years 
with a range of 18-44 years. Nearly 72% of the 
women were housewives and 45% were in their 
second pregnancy. The majority (68%) was 
educated up to GCE Ordinary Level.

Table 1 shows the caries status according to 
socio-demographic variables. The mean DMFT 
of the sample was 5.4 ± 3.0. The average 
numbers of decayed, missing and filled teeth were 
2.2± 2 .3,1.3±2.0and 1.9± 1.9 respectively. Caries 
experience as well as decayed, missing and filled 
teeth differed significantly according to levels of 
education and family income. Caries experience, 
decayed and missing teeth were significantly 
lower where as filled teeth were significantly 
higher in the better educated and those with a 
higher income. Periodontal status based on the 
CPITN index is given in Table 2. Nearly 59% of 
the sample had bleeding gums while those with 
shallow and deep pockets were minimal. 
Periodontal status also differed significantly 
according to levels of education and family 
income. Table 3 shows the normatively assessed 
treatment needs for caries and periodontal 
disease. The majority needed restorations (53%) 
while 37% required extractions. With respect to 
periodontal treatment needs 59% required only 
oral hygiene instructions. Of the sample, only 16% 
considered their oral health status to be very good/

good while 63% thought that they had an oral 
health problem. Nearly 43% and 21% perceived 
that they had decayed teeth and bleeding gums 
respectively. Of those who perceived that they 
had an oral health problem, 50% felt that they do 
not need care for that problem. When questioned 
why they did not perceive a need for their 
problem, 50% had stated that dental treatment 
during pregnancy could harm the foetus.

Discussion
As pregnancy can affect oral health and oral 
health status in pregnancy can have adverse 
pregnancy outcomes, pregnant women are 
considered as an important group in the population 
with special oral health care needs. The present 
study assessed the oral health status and both 
normative and perceived treatment needs in 
pregnant women in the Divulapitiya MOH area. 
The results indicate that the prevalence of dental 
caries was very high (92%) in this group of 
women. Confirming with the findings of a study 
on pregnant low-income Brazilian women, a high 
prevalence of untreated caries was also found.9 
Moreover, the mean caries experience was found 
to be 5.38 and caries levels significantly differed 
according to education and income levels of the 
women. Jago et al. in their study conducted as 
far back as 1984 have reported that the mean 
DMFT of pregnant women attending a maternity 
hospital in Brisbane, Australia was 15.8 while the 
mean caries experience of pregnant women 
attending an antenatal clinic in Lagos Nigeria was 
found to be as low as 1.54.1011 To date there is 
no evidence to suggest that pregnancy increases 
the risk of dental caries. Hence the level of caries 
observed in the participants of the present study 
as well as those reported in other studies on 
pregnant women may reflect the level of caries 
in the general population of women in the 
respective countries at that time. Similar to dental 
caries, the prevalence of periodontal diseases 
was also very high (93%). However, two African 
studies that had assessed the periodontal status 
in pregnant women using the CPITN had 
reported that the prevalence was 68%.1U2 But
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confirming with the above studies those with 
shallow and deep pockets were minimal. 
Moreover periodontal status was associated with 
the education and income levels of the women 
and supports the findings of Taani et al (2003).13

Due to the high prevalence of oral disease 
normatively assessed treatment needs were also 
high in this group of pregnant women. The 
majority required restorations followed by 
extractions as treatment for dental caries. A 
similar pattern was reported by Agbelusi et al 
(2000).11 With respect to treatment needs for 
periodontal diseases, a majority needed only oral 
hygiene instructions where as Agbelusi et al. 
found that a majority of pregnant women in their 
study needed scale and polish.

Oral health status and treatment needs are 
traditionally measured using normative 
assessments. However, demand for care will 
depend on the patient’s subjective assessments 
of his/her own oral health status and treatment 
needs.14 Hence perceived outcomes of oral health 
are also important when assessing treatment 
needs. In addition to the normatively assessed 
treatment needs the present study also assessed 
perceived oral health status and perceived needs 
in the sample. Nearly 34% of women considered 
their oral health to be poor or very poor while 
Honkala and Ansari in their study on Kuwaiti 
pregnant women reported that 20% had felt that 
their oral health was poor.15 Sixty three percent 
perceived that they had some oral condition with 
decayed teeth being the most common problem. 
However, in a study conducted on American 
pregnant women from three states, it has been 
mentioned that only 12-25% had perceived that 
they had an oral health problem.16 Confirming with 
a previous study, of those who reported having 
an oral health problem, one half had stated that 
they would not seek dental care during 
pregnancy.17 The most common reason cited for 
not seeking dental care during pregnancy is the 
belief that the foetus could be harmed by dental 
treatment. A similar finding has been reported by

Dinas et al (2007).18 This indicates that certain 
misconception that pregnant women have about 
oral health care can lead to avoidance of dental 
treatm ent during pregnancy thus having 
detrimental effects on both the woman and her 
child.

Confining this study to women in their second 
trimester of pregnancy can be considered a 
limitation. Nevertheless the study was able to 
provide insight into an important problem/issue 
that hitherto has not been investigated in Sri 
Lanka.

Conclusion
In conclusion, the present study revealed that the 
burden of caries and periodontal diseases as well 
as both normatively assessed and perceived 
treatment needs were high in this group of 
pregnant women. Moreover the women had 
certain misconceptions about obtaining dental care 
during pregnancy. Thus there is a need to educate 
women on the importance of maintaining good 
oral health in pregnancy.
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Table 1. Caries status in the sample according to socio-demographic variables

Variable Decayed teeth
mean (sd) mean rank

Missing teeth
mean (sd) mean rank

Filled teeth
mean (sd) mean rank mean

DMFT
i (sd) mean rank

Age (years)# 
<27 (227) 2.27(2.3) 232.0 0.82(1.5) 206.3* 2.02(1.9) 237.9 5.11 (2.7) 218.7
>27 (232) 2.21 (2.3) 228.1 1.67 (2.3) 253.2 1.78 (1.8) 222.3 5.66 (3.2) 241.0

Education # 2.54 (2.3)251.6* 1.51 (2.1) 247.5* 1.66 (1.8) 214.8* 5.71 (2.8) 245.0*
< GCE O’L(310) 
> GCE 0 ’L(149) 1.69 (2.2) 185.2 0.71 (1.5) 193.5 2.39 (2.0) 261.6 4.70 (3.2) 198.8

Income ##
(rupees)
<10,000(172) 2.61 (2.2) 258.7** 1.60 (2.1) 252.9* 1.50 (1.8) 200.6* 5.71 (2.8) 246.8*
10,001-20,000(204) 2.06 (2.1) 221.3 1.21 (2.0) 227.1 2.10 (1.9) 246.6 5.37 (2.9) 229.4

>20,000(83) 1.89 (2.8) 192.0 0.63 (1.4) 189.8 2.22 (2.0) 250.1 4.74 (3.5) 196.6

Total sample (459) 2.24 (2.3) 1.25 (2.0) 1.90 (1.9) 5.39 (3.0)
1

Differences between groups determined by #Mann-Whitney and ## Kruskal-Wallis tests 
Differences between groups significant at * P<0.01; ** P<0.05
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Table 2. Periodontal status based on the CPITN according to socio-demographic variables

CPITN 0 CPITN 1 CPITN 2 CPITN 3 CPITN 4

Age (years) 
< 27(227) 18 7.9 143 63.0 56 24.7 10 4.4 0 0.0
>27 (232) 14 6.0 127 54.7 83 35.8 

P=0.07
6 2.6 2 0.9

Education 
< GCE O’L (310) 16 5.2 176 56.8 106 34.2 10 3.2 2 0.7
>GCE O’L (149) 16 10.7 94 63.1 33 22.2 

P=0.019
6 4.0 0 0.0

Income (Rs) 
<10,000(172) 8 4.7 90 52.3 66 38.4 7 4.1 1 0.6
10,001-20,000(204) 12 5.9 133 65.2 51 25.0 7 3.4 1 0.5
>20,000(83) 12 14.5 47 56.6 22 26.5 

P=0.007
2 2.4 0 0.0

Total sample (459) 32 7.0 270 58.8 139 30.3 16 3.5 2 0.4

For statistical analysis CPITN scores 3 and 4 were combined

Table 3. Distribution of sample according to normative 
treatment needs for oral conditions

Treatment needs

Caries N %
Restorations 245 53.4
Dentures 74 16.1
Extractions 170 37.0
Pulp care 13 2.8

Periodontal condition
Oral hygiene instructions only 270 58.8
Scaling 155 33.8
Periodontal surgery 2 0.4
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Table 4. Distribution of measures of perceived oral health status

Variable N %

Perceived oral health status (n=459)
Very good/good 74 16.1
Fair 216 47.1
Very poor/poor 155 33.8
Cannot comment 14 3.1

Perceived awareness about presence o f oral
disease (n-459)
Present 290 63.2
Absent 133 28.0
Don’t know 36 7.8

*Perceived oral condition (n—290)
Decayed teeth
Tooth ache 124 42.8
Retained roots 40 13.8
Bleeding gums 33 11.4
Pain in gums 60 20.7
Stained teeth 34 11.7
Sensitivity 36 12.4
others 56 19.3

8 2.7
Perceived need fo r  dental care fo r  oral
condition (n-290)
Care needed
Care not needed 129 44.5
Don’t know 133 49.9

28 9.6
Reasons for not perceiving a need fo r  care

II “"--i Uj Ou

Could harm foetus 67 50.4
Fear of dental treatment 10 7.5
Not urgent and could postpone 56 42.1

^percentages do not add up to 100 as multiple responses were allowed.
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Malocclusion pattern in orthodontic pateints:
A hospital based study

M.A.GLP. Wimaladharma, D.P. Wettasinghe, W.M.G.I.K Wimaladharma

Abstract
Dental malocclusion is one of the commonest 
dental problems which patients seek treatment. 
Although this is true to the whole world, 
prevalence, incidence and orthodontic treatment 
seek vary to a greater extent among different 
nations. Incidence and prevalence of malocclusion 
is well documented in developed countries. But 
these data are very scarce in developing 
countries. There has been no published data of 
prevalence or incidence of malocclusion in Sri 
Lanka.

Objectives: The aim of this retrospective study 
was to evaluate the malocclusion patterns, and 
to provide quantitative information on the pattern 
of dentofacial characteristics among orthodontic 
population.

Material and methods: A total of 700 patient 
records were randomly selected from patient data 
base in the Orthodontic Unit, General Hospital, 
Kandy, Sri Lanka reported in the years between 
2001 to 2007. (100 patients records from each 
year). Malocclusions were categorized into six 
classes according to the British Standards 
Institute’s Incisor classification.

Results: The majority of patients presented was 
females aged between 11 to 15 years from Kandy 
district.

The highest malocclusion pattern was Class IID
I (54%) and it was mainly associated with skeletal 
base II discrepancy (52%). Next highest was 
the class I malocclusion (31%). Out of them 
majority (28%) was associated with class I 
skeletal base. The rest was associated with class
II skeletal base. Class III malocclusion and 
bimaxillary Proclination were about 5% and 6% 
respectively. Malocclusions associated with cleft 
lip and palate and Class II D II were about 2% 
and 2.6% respectively.

Conclusion: These results gave a detailed 
pattern of malocclusions and orthodontic 
treatment seek among orthodontic patients. This 
may provide base line data for planning 
orthodontic services. However, there is a great 
need of epidemiological surveys with large sample 
sizes to find out the prevalence of malocclusion 
among Sri Lankan population in order to plan 
orthodontic manpower and services needed.

Introduction
The prevalence of malocclusion has been the 
subject to debate for decades and there are little
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available epidemiological data for the incidence 
or prevalence of malocclusions through out the 
globe. The conclusions reached by the 
epidemiological studies largely vary in their results 
probably due to the lack of general agreement on 
what constitutes a malocclusion. As a 
consequence, between 1930 and 1965 the 
prevalence of malocclusion in USA was variously 
estimated as 35% to 95%. To eliminate the 
confusion introduced by individual judgment of 
malocclusion, several classification systems have 
been evolved. Edward Angle in 1899 classified 
malocclusion according to the first permanent 
molar relationship that had several draw backs. 
To overcome these drawbacks British Standards 
Institute’s Incisor classification was formulated 
in 1983. However, Angle’s classification with or 
without several modifications is still the most 
widely used classification to record 
malocclusions.1

Among the few first recorded studies on the 
frequency of malocclusion, Angle examined and 
classified 1,000 school children of St. Louis, 
Missouri in USA.2 This sample was apparently 
not random but restricted to malocclusions. 
Therefore it was impossible to determine the 
overall prevalence of malocclusions from this 
study. In 1970s, a series of studies carried out by 
public health/university groups in most developed 
countries provided a reasonably clear picture of 
the prevalence of various occlusal relationships 
or malrelationships. In USA two large scale 
surveys carried out by Division of Health 
Statistics of the US public health service 
(USPHS) covered children aged 6-11 between 
1963 and 1965 and youths aged between 12-17 
in 1969 and 1970.3 4 Again, as a part of national 
survey of health care problems and needs in the 
USA in 1989 -  1994 (National Health and Nutrition 
Estimates Survey 111, NHANES 111), estimates 
of malocclusion were obtained. These data 
provided current information for the population 
of USA. According to this survey 30% had 
Angle’s normal occlusion. Class 1 malocclusion 
was 50-55% and by far the largest single group.

Class II malocclusion was approximately 15%. 
Class 111 represented very small proportion of 
the total which is less than 1%.56 Burgersdijk et 
al, (1991) studied the prevalence of malocclusion 
and orthodontic treatment needs in adolescents 
and adults in Netherlands and found crowding in 
the incisor region in 15%, Angle’s Class II 
malocclusion in 28%, and an open bite greater 
than 5 mm in 23% of their sample.7 According to 
the epidemiological studies of the World Health 
Organization (WHO) carried out in Hungary, the 
prevalence of malocclusion in 12-year olds was 
40.8% in 1985 and 41.3% in 1991.8

Though prevalence of malocclusions in developed 
countries is well documented, data for developing 
countries are very scarce. One of the studies done 
in orthodontic patients in Pakistan showed, the 
commonest malocclusion presented was Class II 
DI (64%).9

Nonetheless, there has been no published data 
available for either prevalence or incidence of 
malocclusions in Sri Lanka.

There for Identifying malocclusions, their 
incidence and the treatment needs will be helpful 
to determine the appropriate manpower and 
resources needed in orthodontics.

This retrospective study was carried out to analyze 
the malocclusion pattern among patients who 
presented to the Orthodontic Unit. General 
Hospital, Kandy, Sri Lanka.

The aim of the study was to provide quantitative 
information regarding dentofacial characteristics 
age and gender differences and the malocclusion 
pattern among orthodontic patients.

Material and methods
A random sample of 700 patients history records 
registered in the Orthodontic Unit, General 
Hospital Kandy in the years between 2001 to 
2007, (hundred from each year) was selected for 
the study. Malocclusions of the patients were
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classified according to the WHO incisor 
classification and were confirmed by the same 
Consultant Orthodontist at the time of consultation. 
Data with reference to age, sex, district and 
diagnosis was transcribed from original records 
to a specially designed sheet for the analysis.

Assessment of the Patterns of malocclusion
According to the British Standards Institute’s 
Incisor classification, presenting malocclusions 
were categorized into six classes. Class I 
malocclusion, Class II D ivision I (D I) 
malocclusion, Class II D ivision II (D II) 
malocclusion. Class III malocclusion, Bimaxillary 
Proclination (Bim ax) and m alocclusions 
associated with cleft lip and palate. All these were 
subcategorized according to the skeletal base. 
The classification of the patients was carried out 
by the same examiner (Consultant Orthodontist) 
through out the study.

Results
District Distribution
Figure 1 shows the Disribution of the sample 
according to districts. It shows that the highest 
number of patients presented to the clinic (67%) 
was from Kandy district. Matale, Nuwara Eliya 
and Kegalle were the next highest districts. 
Overall, there was a vast district distribution and 
patients represented almost all the districts of 
SriLanka.

Age presentation
Figure 2 gives the age distribution of the sample. 
Age range varies from 06 years to 35 years. 
However, ages were categorized into groups of 
five year intervals for analytical purposes. Patients 
aged between 11-15 years were the highest 
presented age group followed by 6-10 years and 
16-20 years. Between 0-5 years and 31 and 
above were the least presented age groups.

Gender Variation
There were 427 (61%) females and 373 (39%) 
males in the sample.

The highest malocclusion presented was Class 
II D I (54%) and it was mainly associated with 
skeletal base II discrepancy (52%). Next highest 
was the class I malocclusion (31%). Out of them 
majority of patients of about 28% was associated 
with class I skeletal base. The rest was 
associated with class II skeletal base. Class III 
malocclusion and bimaxillary Proclination, almost 
equally presented and were about 5% and 6% 
respectively. Least presented malocclusion were 
malocclusions associated with cleft lip and palate 
and Class II D II and they were about 2% and 
2.6% respectively.

Discussion
According to these findings, patients presented 
to the Orthodontic Unit, Kandy were mainly from 
the central province. Rest represented almost all 
districts of the country. Majority of the patients 
was between 11-15 years, which is the transitional 
period from deciduous to permanent dentition. 
This is a common age which patients seek 
orthodontic advices.9 According to Mangoury and 
Mostafa (1990) as late as 1960s, 95% or more of 
all orthodontic patients were children or 
adolescent. From 1975 to late 1980s, it changed 
to adults (age 18 or older). By 1990, 25% of all 
orthodontic patients were adults and it remains 
constant since then while the number of younger 
patients has grown, so in the late 1990s, proportion 
of adult patients had dropped to 20%.10

Majority of the patients presented in this study 
was females (61%) and this data was compatible 
with many other studies.9 This age and gender 
distribution reflects the reality that youngsters are 
more concerned with their appearance and also 
more parents attention at this age.

These data were compatible with most of the 
studies done in Arabian and Asian region while 
this is different from other European and 
American studies.911121314 D ifferences in 
malocclusion characteristics between developed 
(eg; USA) and developing countries would be 
expected because of differences in racial, cultural 
and ethnic composition, and dental awareness.
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Conclusion
According to this study, the frequency of Class I, 
Class II DI, Class II DII, Class III, bimaxillary 
proclination and cleft lip and palate malocclusions 
were found to be 31%, 54%, 5%, 6%, 2% and 
2.6% respectively. This study represents the 
incidents of malocclusion among a restricted

group of population. Identifying the occlusal 
problems, their prevalence and incidence and the 
need for treatment is essential as base line data 
in planning dental manpower. Hence, there is a 
strong need, o f analyzing the prevalence of 
Malocclusions in the Sri Lankan population.
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M ALOCCLUSION 0

SKELETAL BASE 

1 2 3 Tota l

C L A S S  I N u m b e r 0 1 9 8 1 8 1 2 1 7
P e r c e n t a g e . 0 % 2 8 . 3 % 2 . 6 % 1 % 3 1 . 0 %

C L A S S  II N u m b e r 0 1 0 3 6 5 0 3 7 5
D i v i s i o n  I P e r c e n t a g e . 0 % 1 . 4 % 5 2 . 1 % . 0 % 5 3 . 6 %

C L A S S  II N u m b e r 0 3 13 2 1 8
D i v i s i o n  II P e r c e n t a g e . 0 % . 4 % 1 . 9 % . 3 % 2 . 6 %

C L A S S  III N u m b e r 0 5 0 % 3 0 % 3 5 %
P e r c e n t a g e . 0 % .7 % . 0 % 4 . 3 % 5 . 3 %

B I M A X N u m b e r 0 4 3 6 0 4 0
P e r c e n t a g e . 0 % . 6 % 5 . 1 % . 0 % 5 . 7 %

C l e f t  lip / N u m b e r 15 0 0 0 15
p a l a t e P e r c e n t a g e 2 . 1 % .0 % . 0 % .0 % 2 . 1 %

T o t a l N u m b e r 15 2 2 0 4 3 2 3 3 7 0 0
P e r c e n t a g e  o f  T o a l 2 . 1 % 3 1 . 4 % 6 1 . 7 % 4 . 7 % 1 0 0 . 0 %

Table 1. Percentages of different types of malocclusion and associated skeletal patterns of the sample
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Case Report
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Endodontic treatment of a three rooted maxillary first premolar:
A case report

K.A. Wettasinghe

Introduction
A sound knowledge of normal root canal 
morphology with possible anatomical variations 
is an essential pre requisite for successful 
endodontic treatment of a tooth, as many of the 
difficulties encountered in root canal treatment 
are due to variations in root canal morphology. 
The presence of extra roots is an additional 
challenge which begins at diagnosis, radiological 
assessment and involves all stages of treatment 
including access cavity design, localization and 
shaping of the root canal system.

The incidence of three rooted maxillary I s1 
premolars ranges from 0% to 6% and the findings 
of the available studies are summarized in 
table.‘■2'3-“'5'6'7-8

Three separate roots each containing a single root 
canal, is the most common root canal configuration 
of three rooted maxillary premolars. This root 
canal configuration resembles that of a miniature 
maxillary molar and the canals are classified as 
the mesiobuccal, distobuccal and palatal canals.9

Case report
A 39 year old male was referred to the general 
dental practice of the author for management by 
a colleague. The patient had developed a sinus in 
the palatal side of the left upper premolar region 
after a number of episodes of acute apical 
infection. The upper first premolar was diagnosed

non vital and endodontic treatment commenced. 
There has been no improvement of the patient’s 
condition despite two Ca (OH)2 dressings for the 
[4.The patient was well experienced in dental 
treatment, with a non contributory medical history.

On examination, [4_ was not mobile but slightly 
tender to percussion. It had a distal class II cavity 
restored with composite resin and the access 
cavity made was sealed with Zinc Oxide Eugenol. 
There was a non discharging sinus on the palatal 
side in relation to |4_, without any swelling. The 
patient had a number of radiographs of the region 
and one of them clearly showed the three rooted 
nature of the tooth (Fig 1). The radiological 
appearance was similar to an upper first molar 
with two buccal and a palatal root. A small 
radioluscency in relation to the apex of the palatal 
root was evident. Endodontic treatment was 
commenced under local anesthesia with 2% 
lidocaine with 1:80,000 adrenaline but the patient 
insisted on not having a rubber dam as he has 
experienced an extremely unpleasant episode of 
choking previously.The implications of not 
working under rubber dam were explained to him 
and all files used had a length of dental floss tied 
to the handle as a precaution.

The access cavity was modified with an endo 
access bur (Dentsply Maillefer, Switzerland) to 
a T shaped outline. Access to the palatal and 
distobuccal roots have been achieved by the
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previous operator but the orifice of the 
mesiobuccal root was hidden under a ledge of 
dentine. The ledge of dentine was carefully 
removed and straight line access was obtained. 
A no.2 Gates drill (Mani, Japan) was used to 
prepare the coronal 1/3 of the root canals with 
copious irrigation of canals with 5% Sodium 
Hypochlorite solution. The mesiobuccal canal was 
negotiated with a size 10 K file using a Root ZX 
apex locater (J. Morita, Japan) for guidance. The 
apical constriction was noted at 19 mm. Apical 
stops were felt for the other two canals with a 
size 25 K file at 20 mm for the palatal root and a 
size 20 K file at 19 mm for the disto buccal root. 
A periapical radiograph was taken with the files 
in place and the working lengths were confirmed 
(Fig 2).

Biomechanical preparation of the root canals was 
done using Profiles (Dentsply M aillefer, 
Switzerland), following the manufacture's 
guidelines. The palatal canal was prepared to F3 
whereas the smaller buccal canals were prepared 
to F2 size.

It was then decided to obturate the canals at the 
same visit and it was done using corresponding 
Protaper Gutta-Percha points (Dentsply Maillefer, 
Switzerland), and Apexit Plus (Ivoclar Vivadent, 
Germany) as root canal sealer. Another ZOE 
temporary dressing was placed for the access 
cavity.

A post operative radiograph confirmed complete 
and satisfactory obturation of the three root canals 
(Fig 3). The patient was prescribed Amoxycillin 
250mg, Metronidazole 200mg three times for a 
day for 3 days. Post operative recovery was 
uneventful and following a review after two 
weeks, he was referred back to his general dental 
practitioner for permanent restoration of the tooth.

Discussion
The normal anatomic configuration of the 
maxillary first premolar is well documented in the 
literature, except for the small incidence of these 
teeth with three roots and root canals.

The precise three-dimensional determination of 
the internal structure of teeth, their anatomy and 
form clinically, is a challenge. Whenever there is 
any indication of different anatomy, additional 
radiographs should be obtained with different 
horizontal angles. This should be followed by 
careful and detailed  exam ination of the 
radiographs.10

The anatomy of a three rooted maxillary premolar 
is similar to the adjacent maxillary molars and 
they are therefore some times called small molars 
or ‘radiculous’ premolars.1112 Although the pre 
operative radiograph gives a two-dimensional 
image of the three-dimensional root canal system, 
its interpretation reveals external and internal 
anatomic details that suggest the presence of extra 
canals and/or roots. Whenever there is an abrupt 
straightening or loss of a radioluscent root canal 
outline, an extra canal should be suspected; this 
could be in the same root or in other independent 
roots.13 In straight-on radiographs of maxillary 
premolars Sieraski et al, (1989) found that 
whenever the mesio-distal width of the mid root 
image was equal to or greater than the mesio- 
distal width of the crown, the tooth most likely 
had three roots. Proper viewing facilities and 
magnification are also essential prerequisites.9

Based on this information the 3 rooted nature of 
this tooth was properly diagnosed. Preparation 
of a T shaped outline by extending the existing 
access cavity in the mesiobuccal direction as 
suggested by Bailed made the access easier to 
the mesiobuccal root which was hidden by a ledge 
of dentine.14

Conclusion
Many of the challenges and complications of root 
canal therapy may be directly attributed to an 
inadequate understanding of the anatomy of the 
root canal system. It's also likely to fail if extra 
roots or/ root canals are not assessed and 
obturated. Clinicians should be aware of both the 
common and rare anatomical variations and apply
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this knowledge in interpreting radiographs which 
may have to be repeated.

Table 1. Incidence of three rooted maxillary frist premolars : Summary of reported studies

Author (year) One Root (%) Two Roots (%) Three Roots (%)

Ingle (1965) 43.0 55.0 2.0

Cams and Skidmore (1973) 22.0 72.0 6.0

Vertucci and Gegauff (1978) 26.0 70.0 4.0

Pecora et al. (1991) 55.8 41.7 2.5

Loh(1996) 49.4 50.6 0.0

Kartal et al. (1998) 37.3 61.3 1.3

Chaparro et al. (1999) 40.0 56.7 3.3

Atieh (2008) 17.9 80.9 1.2
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Figure 1. Periapical radiograph to show the tree rooted nature of the tooth.

Figure 2. Periapical radiograph with files in place for the purpose of confirming the working length.
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Figure 3. Post operative radiograph to show the satisfactory obturation of root canals.
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