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EDITORIAL

The human mind and drug therapy

S.M.X.Corea
Division of Pharmacology, Faculty of Dental 

Sciences, University of Peradeniya.

Historically, it has been repeatedly observed that 
in controlled clinical drug trials, patients treated 
with placebos showed some improvement in their 
condition. The alleviation of symptoms following 
placebo therapy, ranged from 25% to 35%. It was 
also noted that those who improved had implicit 
faith in the doctor and optimism as regards 
outcome of therapy(l).

In the early 20"' century a French 
pharmacist named Emile Coue observed that 
patients who were consuming apparently innocuous 
patent medicines, were rapidly relieved of their 
ailments. This was more so, if they had faith in the 
efficacy of the m edicines prescribed(2). This 
observation convinced Coue of the power of the 
mind in the healing process. He qualified as a 
psychotherapist in 1910 and promoted the technique 
of auto suggestion. He used to get his patients to 
repeat morning and evening “everyday in every 
way, I am getting better and better “. He published 
books on the method, and toured USA and Europe 
in a publicity campaign. In spite of considerable 
opposition from the medical fraternity of the West, 
the method nevertheless gained popularity and was 
known as Couesism - the new way. A limerick 
too was composed.
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•  There was an old doctor called Coue
•  Who said to his patients ‘J ’ai vous
•  To cure all your ills,
•  Without any pills,
•  You just think yourself better
•  And get well at will.

The French A cadem y of M edicine 
objected to Coueism on the basis that the effects 
of auto-suggestion may deter, or even prevent 
patients from resorting to scientific treatment. Coue 
died of pneumonia in 1926.There is no record 
however as to whether he was treated with drugs 
or auto-suggestion for the disease.

Coueism is practised even today, and new 
editions of Coue’s books are available.

Coue was of the view that the patient’s 
imagination was stimulated by the prospect of the 
cure promised by the medicine, and this stimulated 
the imagination which brought about a cure. Neither 
the drug nor the therapist contributed to the result 
According to Coue it was the stimulus to the 
imagination that mattered, and not the ‘conscious’ 
will. An analogy to this is ,that one cannot 
consciously make saliva to flow. Flowever if one 
imagines or pictures a delicious meal or item of 
food, then saliva begins to flow .and the “ mouth 
waters”, illustrating the influence of the imagination 
on the secretion of saliva.

It is well known too, that the choice of 
colour of a tablet or capsule can enhance the 
pharmacological effect. Drug manufacturers exploit 
this fact in marketing their products.

There have been instances where patients 
who had said that they cannot take “D isprin” 
because they develop abdominal pain. These same 
patients, however tolerated aspirin tablets , but 
were not told that they were receiving aspirin. This 
is indicative of a possible mental component in 
the development of symptoms. The Yogis in certain 
parts of India are able to control physiological 
functions like breathing, heart rate and pain purely 
by exercise of will power.

There is little doubt therefore as to the role 
of the human mind in producing therapeutic drug 
effects. Nevertheless the scientific basis of drug 
therapy, and the rational use of drugs should never 
be underestimated in patient care. The conditioning 
of the patient’s mind prior to the commencement 
of therapy would certainly enhance the therapeutic 
effect produced. In order to do this the prescriber 
must win the confidence of the patient by taking 
pains to explain the need for, the action of and 
also the adverse effects that could arise, and also 
the high probability of obtaining a cure or relief 
of symptoms.

The foregoing perhaps illustrates in some 
way the effect of MIND over MATTER, and the 
need to focus on psycho-somatic medicine in the 
new millenium.
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Infections in dental practice and risk management

Nelun de Silva
Department o f Microbiology, Faculty o f Medicine 

Galle

Introduction

“U.S. Hospital Needle Pricks Top 1,000 a Day” 
(CDC Reuters, 2000)
“Each year 300 to 400 health care workers die 

of hepatitis B infection in USA”
(J. Inf. Diseases, 1994)

“AIDS is a worldwide epidem ic with 60-70 
million infected”(CDC; MMWR 2000) 
“Tuberculosis kills 2 million people each year” 
(WHO fact sheet No. 104, April 2000)

The unique natu re  o f m ost dental 
procedures, instrum entation and patient care 
settings may require specific strategies aimed at 
preventing transmission of pathogens between 
dental health care workers (DHCWs) and their 
patients. Risks of transm ission of infections 
between health care workers and patients in dental 
practices have been studied in great detail, 
publicized and created the much needed awareness 
among the dental practitioners. Although the 
principles of infection control remain unchanged, 
new technologies, materials, equipment and data 
require continuous evaluation of current infection 
control p rac tices in m anaging  such risks. 
Recommended infection control practices are 
applicable to all settings in which dental treatment 
is provided.

History o f  infection control

Infection control (IC) procedures are not 
a new phenomenon resulting from the Human 
Immunodeficiency Virus (HIV) infections and the 
epidemic it has caused. As early as 1952, the 
American Dental Association made the earliest

recommendations and recognized the limitations of 
chemical agents. These were reviewed later with 
the em erging HIV and A cquired Im m une 
Deficiency Syndrome (AIDS) epidem ic, and 
methods to eliminate microorganisms in a dental 
practice em phasized pre cleaning and heat 
sterilisation(l).

In 1978, p rocedures for reducing 
contamination and cross contamination in dental 
offices were recommended. These procedures 
identified patients ‘at risk’ such as haemophiliacs, 
percutaneous drugs users and male homosexuals 
were based on p a tien t’s health  status once 
identified. These procedures were termed isolation 
precautions and included most infection control 
procedures practiced today (2).

In the early 1980s, speculation about a 
“transmissible agent” resembling hepatitis B Virus 
(HB V) being involved in the transmission of AIDS 
was h ypo thesized (3). This led to the 
recommendations of special precautions based on 
blood and body fluid isolation, when treating known 
AIDS patients and those in high-risk groups.

In 1986 the first dental specific infection 
control recommendations were published(4). These 
were extended to all patients, to be used routinely, 
recognizing the need for health care workers to 
consider all patients as potentially infected with HIV 
and other blood borne pathogens. In 1987 the term 
“universal precautions” (UP) was first applied to 
the universal blood and body fluid precautions that 
replaced previous isolation procedures <5).
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M echanism s o f  exposure

Dental patients and DHCWs may be exposed to a 
variety of microorganisms via blood, oral or 
respiratory secretions. These microorganisms 
include hepatitis B virus (HBV), hepatitis C virus 
(HCV), HIV, cytomegalovirus (CMV), herpes 
sim plex virus (HSV) types 1 and 2, M. 
tuberculosis, staphylococci and streptococci. Other 
viruses and bacteria specifically infecting the upper 
respiratory tract may be transmitted in the dental 
operatory through several routes. These routes are 
direct contact with blood, oral fluids, or other 
secretions, indirect contact with contaminated 
instrum ents, operatory equipm ent or 
environmental surfaces or contact with air borne 
contaminants present in either droplet spatter or 
aerosols of oral and respiratory fluids.

Infections via any of these routes require 
the presence of all three links of the “chain of 
infection”, which are a susceptible host, a pathogen 
with sufficient infectivity and numbers to cause 
infection, and a portal of entry in the host. Effective 
infection control strategies aim at breaking one or 
more of these links in the chain thereby preventing 
infection(6).

Guidelines fo r  a safe practice  
Universal precautions should be adopted in all 
instances of contact with a patient’s blood, body 
fluids or m ucous m em branes to m inim ize 
transmission of infection between the dental health 
care worker and the patients (7).

a. Barrier precautions guidelines (8>

Hand washing should be done
* before and after each patient contact
* after removing gloves
* immediately after contact with blood, 

body fluids and mucous membranes

Gloves should be worn when there is 
anticipated contact with
* blood, mucous membranes and non 

intact skin
* soiled objects and surfaces
Non sterile gloves are appropriate for 
examinations
Single use gloves should not be washed 
repeatedly and reused 
(washing of gloves causes undetectable 
holes to appear)

Other barrier techniques
* Surgical masks (impervious) should be 

worn when
there is a possibility of being 
splashed on the face 
working in close proximity to a 
patient who is coughing

* Protective eye wear and face shields 
should be worn when
- there is a possibility of splashes 

DHCW has acne or dermatitis
- preparing a tooth with high speed 

handpiece
polishing a crown

* Laboratory coats should
always be worn 
kept in the work place

- water impervious aprons should be 
worn when there is an tic ipated  
soiling with blood and body fluids
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b. Safe handling and disposal of needles and other sharp instruments 
(e.g surgical blades etc.)

Infections in dental practice and risk management

* Use with the sharp end pointed away * Disposable sharps , needles, cartridges
* Pick up one at a time do not bend before disposing
* Do not recap but use the ‘scoop’ dispose into closable, puncture-

technique resistant, biohazard container
* Unsheathed needle should not * Containers should be accessible and

- get contaminated
contribute to unintentional needle

close to the work area

pricks

Reusable sharps
* should be discarded into disinfectant
* Utility gloves should be worn when cleaning and decontamination of reusable sharps

c. Handling biopsy specimens
A sturdy container with a secure lid should 

be used to place biopsy specimens taking care to 
avoid contaminating the outside. If the outside 
gets contaminated, it should be cleaned and 
disinfected or the entire container should be 
placed in an impervious bag.

When extracted teeth are used in an 
educational setting, they should be handled while 
wearing gloves and removed of all soft tissue and 
debris by scrubbing with detergent and water. 
They should be stored in fresh hypochlorite 
(household bleach diluted 1:10 in tap w ater)<6).

d. Controlling environment contamination
Environmental surfaces that are difficult 

to clean or decontaminate (e.g. light handles, 
hand-operated controls, X-ray unit head, etc.) 
should be covered with an impervious material 
and changed between patients using a gloved 
hand. Rubber dams should be used appropriately 
when high-speed evacuation is being done. By

positioning the patient correctly, environmental 
contamination can be avoided(8).

e. Safe disposal
Personal protective equipment such as masks, 
gloves, goggles, aprons have to be removed before 
leaving the laboratory or the patient care sites and 
disposed of safely depending on whether they are 
disposable items or they are to be reused. 
Disposable drapes should be put in the trash 
container.

Used linen should be placed in linen bags 
at the point of origin. Wet linen should be enclosed 
in impervious or plastic bags and then placed in 
the linen bag.

Solid waste such as paper products, cotton 
supplies should be discarded into the trash 
container after each patient. Contam inated 
disposable items have to be decontaminated prior 
to disposal or placed in a biohazard container for 
incineration.
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Liquids that are infective should be 
disposed of in a proper sewer system. However, 
caution should be exercised when emptying, to 
avoid splashes and spills (8).

f. Sterilisation & Disinfection
D ental in strum en ts tha t are reu sab le  are 
categorized according to their risk of transmitting 
infection, nature of its use and body sites where 
they are used, (see box)

Critical
* Penetrate soft tissue or 

bone
* Sterilised after each use

Semi critical
* Contact with oral tissues
* Sterilisation or high 

level disinfection

Non critical
* Come into contact with 

intact skin
* Intermediate or low level 

disinfection

Methods

Used instruments are kept in a suitable 
disinfectant till they are cleaned. Thorough cleaning 
with soap and water or detergent and using gloves is a 
prerequisite before disinfection or sterilisation. The 
instruments are then disinfected or sterilised depending 
on their heat stability and category. Moist heat, dry 
heat or chemical vapour is used for heat stable 
instruments. They are then packaged and stored. 
Sterilisation cycles should be monitored regularly 
using chemical indicators and or biological methods. 
Critical instruments that are heat labile should be 
subjected to cold sterilisation, making sure that the 
instruments are kept completely immersed for 
10 hours (9).

Intra oral dental materials such as impressions, 
fixed and removable prostheses, orthodontic 
appliances etc. should be cleaned and disinfected 
before manipulation and before placing in the mouth. 
Guidelines from the manufacturer regarding their 
stability to heat and chemical disinfectants should be 
followed. An intermediate level of disinfection that is 
also “tuberculocidal “ is preferable <10).

The dental unit and its immediate environment 
should be cleaned daily. Counter tops and unit surfaces 
should be cleaned and disinfected using chlorine (1/ 
4-cup bleach to one gallon of water). Phenolic and 
iodophor disinfectants are also appropriate. Floors and 
walls can be cleaned with detergents or low level 
disinfectants <n)(see box)

Chemical disinfectants and sterilants

Low level Medium level High level 
- gluteraldehyde 

2% formaldehyde

phenolic
e.g. chloroxylenol, 
hexachlorophene

phenolics e.g. sudol, hycolin 
iodophors e.g. betadine 
chlorine containing compounds

quaternary ammonium alcohol e.g. 70% ethyl or
compounds isopropyl

e.g. zephiran diguanides e.g chlorhexidine
diguanides e.g (hibisol)
chlorhexidine (savlon)
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Risk through aerosols generated by a high speed 
dental drill

Aerosols are invisible particles that are less 
than 10 microns in diameter. They remain airborne 
indoors for a time. There is no clear evidence of cross 
infections occurring of blood borne pathogens that may 
be aerosolised during the use of a high-speed dental 
drill. However in the event of this possibility occurring 
effective barrier precautions outlined above will suffice 
to prevent infection (l2).

Specific Diseases - HBV and HIV

Three factors are said to determine the 
occupational risk of acquiring HIV and HBV infections. 
They are the prevalence of the infection in the 
populations served, the risk of needle stick exposures 
per year and the risk of seroconversion from a needle 
stick exposure. The risk of seroconversion from a needle 
stick injury is more than 30% from a HBV e antigen 
positive patient and 0.2% from a HIV positive patient
( 13)

Prevalence in Sri Lanka

HBV
1980’s - 0.02% (National survey) 
1992 - 2.5% (Gampaha district) 

1993 - 0.9%
(Kandy, Hambantota & 

Kalutara)

HIV
People living with HIV/AIDS(estimated) 

end of 1999 -  7500 
end of 2000- 8500

Reported HIV/AIDS cases
End 2000 -  358

(National AIDS and STD Control
Programme)

Transmission of HBV
Three hundred to four hundred HCWs die 

each year in the United States due to HBV infections 
and of these more than 200 are occupationally 
acquired. The high-risk groups among HCWs are the 
dentists, oral surgeons and orthopaedic surgeons. In 
1970 before the hepatitis B vaccine was widely used, 
13.6% of HCWs showed evidence of previous 
exposure. In 1992 evidence of HBV infection is 
reported as 9% in dentists, 21% in oral surgeons, 15% 
in orthopaedic surgeons and 3-5% among the general 
public(14).

The possibility of transmission of blood borne 
infections from DHCWs to patients is considered to 
be small. Reports published from 1970 to 1987 
indicate nine clusters in which patients were infected 
with HBV, associated with treatment by an infected

DHCW (l5'l6). Since 1987 there have been no reports of 
transmission of HBV from dentists to patients. This is 
probably a reflection on effective vaccination, 
adoption of UP or incomplete reporting.

Transmission of HIV
Reports of occupationally acquired HIV 

infections in the USA up to June 1998, list 114 possible 
cases of which 51 have been documented. Forty-five 
of 51 resulted from percutaneous exposures (41 hollow 
bore needles, 2 broken glass vials, 1 a scalpel), 5 of 
51 from mucocutaneous exposures to blood and 1 of 
51 resulted from both. Seven of the possible cases 
were in DHCWs. But there were none in the 
documented cases <17).

Transmission of HIV to six patients from an 
infected dentist was reported in 1990<18).
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Managing occupational exposure to potentially contaminated body substances (19)
* Wash area, give first aid
* Report incident soon
* The source patient (if known) is tested (after informed consent) for HIV and , hepatitis B
* If the source patient is proved to be infected, the exposed person has baseline tests and is 

counselled on the potential for transmission
* If hepatitis B contact has occurred in an unvaccinated person, hepatitis B immune globulin and 

a primary vaccine course are given. Others are given a booster vaccine dose.
* If there has been a definite parenteral exposure to HIV (16), anti retroviral prophylaxis is 

offered, preferably within a few hours. Counselling is also desirable.
* During the follow up period of 12 weeks, the exposed person is advised to protect sexual 

partners, avoid pregnancy, blood donation and report any febrile illness.
* Repeat HIV antibody test at 6 and 12 weeks
* Ensure appropriate documentation of incident, test results and follow up

Tuberculosis
Tuberculosis (TB) kills 2 million people each 

year. Factors that have caused increased concern are 
a worldwide epidemic gone out of control and the 
emergence of multi drug resistant strains. The 
prediction is that 1 billion more, will be infected by 
year 2020 and 70 million will die<20). Transmission 
occurs due to exposure to airborne droplets coughed 
up by patients with active pulmonary TB.

Groups at higher risk for TB include prison 
inmates, homeless people, IV drug users, alcoholics, 
elderly persons in nursing homes, people infected with 
HIV, contacts of active TB patients, people from 
endemic countries such as ours.

Health care facilities are divided into 5 levels 
of risk: minimal, very low, low, intermediate and high 
depending on whether TB patients are treated or not. 
It is important to categorise dental practices in the 
country based on such guidelines taking into 
consideration that the notification rate of TB is 37.6 
per 100,000 and 7157 new cases were reported in 1999

(2I). Dental practices in the country should develop 
written protocols for screening patients for active TB 
and dental care should be deferred but not refused for 
those with suspected TB. By referring them to 
appropriate medical facilities, they can be rendered 
noninfectious in 3 weeks by medication. When treated, 
they can receive dental care in private offices. 
Emergency dental care should be done in facilities with 
proper engineering controls and TB isolation rooms. 
Dental employees should have initial baseline TB 
screening when hired.

Vaccines for DHCWs
It is recommended that employers make 

hepatitis B vaccination available without cost to all their 
employees who may be exposed to blood or other 
infectious materials. Antibodies to hepatitis B surface 
antigen should be checked after the 3 doses of the 
vaccine, since the rates of hypo responders in the country 
is 15%. DHCWs are also at risk for exposure to and 
possible transmission of other vaccine preventable 
diseases; accordingly vaccination against measles
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mumps, rubella and tetanus may be appropriate for 
DHCWs(22).

Conclusion

In efforts to protect both patients and DHCWs 
studies should address surveillance, risk assessment, 
evaluation of measures to prevent exposure and of post 
exposure prophylaxis. This could lead to development 
of safer and effective medical devices, safe work 
practices and personal protective equipment that are 
acceptable to DHCWs, are practical and economical 
and do not adversely affect the patient.

Even though at the present time the prevalence 
of HBV and HIV appears to be low in the country, one 
cannot be complacent. The time is ripe to adopt strict 
measures to prevent cross infection in any medical 
setting, more so in busy dental practices. A safe dental 
practice requires the highest level of infection control, 
a clear understanding of the risks and adherence to strict 
standards and techniques. Each dental facility should 
develop a written protocol for instrument reprocessing, 
operatory clean up and management of injuries. There 
should be regular monitoring of sterilisation procedures. 
DHCWs must immunise themselves and check their 
antibody levels where relevant. Training in infection 
control strategies and continuous updates should be part 
of continuing professional development of all DHCWs. 
There is always room for improvement but no room for 
compromise.
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Evaluation of the reliability of common cell proliferation parameters

U. B. Dissanayake
Division of General Pathology, Department of Oral Pathology, Faculty of Dental Sciences,

University o f Peradeniya.

Introduction

Fast growing tumours have been shown to be 
deeply invasive and are known to have a poorer 
prognosis, compared with slow growing tumours1. 
Even though both cell proliferation and cell death 
(apoptosis) are equally  im portan t in 
tumourgenesis, more attention has been focused 
on cell proliferation than apoptosis. Literature 
reveals that great deal of time and effort have been 
spent by the researchers in studying and measuring 
cell proliferation. The significance o f such 
m easurem ents in tum our d iagnosis and 
determining their prognosis has been reviewed1-2. 
Experimental evidence suggests, that the degree 
of cellular proliferation within a tumour gives an 
estimate of their biological behaviour3. Numerous 
independent studies have indicated that the degree 
of cell proliferation is a potentially important 
tumour marker of unique prognostic relevance in 
the study of human cancers4-5-6. Further, this 
assessm ent o f p ro liferative  status has been 
demonstrated to be a powerful prognostic indicator 
in breast, ovarian, lung and bladder cancer, non- 
Hodgkin’s lymphoma and neuroblastoma1-4-5-6.

With the realisation of the prognostic 
significance of cell proliferation in malignancies, 
more and more attention was focused on cell 
proliferation assessment methods without which 
consistent results could not be obtained. However, 
in assessment of cell proliferation divergent results 
have been observed even with the same set of 
tumours when d iffe ren t m ethodolog ica l 
approaches were employed. It has therefore not 
been possible to perform comparative studies 
successfully even between the same types of 
tumours. Therefore, it would be valuable to

evaluate the different methodological approaches 
and their pitfalls as well as the reliability of 
representativeness of the proliferation fraction of 
them, before selecting a method for assessment of 
cell proliferation.

Literature reveals, that various methods 
have been used in the past to assess the cell 
proliferation or the proportion of cells that are in 
the proliferative compartment of the cell cycle.

These methods include:

Counting the mitotic figures 
Flow cytometry
Thymidine/Bromodeoxyuridine labeling of 
cells in S phase 
AgNOR technique and 
Immunohistochemical detection of PCNA/ 
Ki67 nuclear proteins.

The p rac tica l app lications o f these 
methods in the study of cell proliferation, are 
reviewed by Wamakulasuriya and Johnson7.

The aim of the present review is to discuss 
the salient features of above methods and evaluate 
their reliability as indicators of cell proliferation 
in brief.

Counting mitotic figures
Assessment of cell proliferation by counting 
mitotic cells on conventionally stained histological 
sections using light m icroscopy is the m ost 
convenient, and therefore the most widely used 
method. A considerable disadvantage of this 
method is that it identifies only dividing cells,

11
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which are in the mitotic phase of the cycling cell 
population. M itotic phase is relatively short 
compared to other phases of the cell cycle in oral 
epithelia and extends from less than an hour to a 
maximum of two hours. Delay in fixation of 
tissues, size of the specim en8 and all other 
methodological problems including non-random 
selection of counting fields, inconsistent criteria 
for the identification of mitotic figures, produce 
results that are unreliable9. The similarity of the 
light microscopic appearance between apoptotic 
cells and the cells which are in mitosis also has an 
impact on assessm ent of mitotic count as a 
proliferative index. Above all these, the subjective 
nature of this measurement cannot be ignored. 
However, mitotic count is the most widely used 
parameter of cell proliferation, as of both cost 
effectiveness of this investigation, which is 
performed only on routinely used H&E sections 
and the practical simplicity of it.

Flow cytometry

Flow cytometry has been used successfully and 
quite frequently to assess the cell proliferation in 
both fresh as well as formaline-fixed tissues. This 
is an autom ated technique in which a cell 
suspension prepared from the sample of tissue is 
employed. Using the capacity of some dyes to bind 
to DNA in a stoichimetric manner, the DNA 
content known as its ploidy status will be 
determined in comparison with some standard 
reference values. The S phase content and the 
proliferative activity can also be obtained by this 
technique with the help of advance mathematical 
models. However, physical distraction of the tissue 
architecture is one of the disadvantages in the 
technique, so that spatial relationship of cellular sub
populations is lost and possible inclusion of an 
admixed non-neoplastic cells in the sample10. 
Application of mathematical assumptions and 
involvement of advanced apparatus make the 
m ethod further arduous. N onetheless the 
information obtained by this method is objective 
and represent measurements on very large number 
of cells compared to most of the other techniques.

Thymidine/Bromodeoxyuridine labelling
Another approach to assess cell proliferation is 
calculating the labelling index by measuring the 
proportion of tumour cells, which are in the DNA 
synthesis (S) phase of the cell cycle. Labelling 
index is quantified on the basis of nucleic acid 
precursor incorporation into synthesizing DNA 
using tr itia ted  thym id ine  ([3H ]dT ) or 
bromodeoxyuridine (BrdUrd). Since the S phase 
of cell cycle is longer than the M phase, labelling 
index fraction is always larger than the mitotic 
count and therefore supposedly more reliable. One 
of the pitfalls in this technique is that the labelling 
index derived both from in vivo  and in vitro  
incubation measures only the number of cells in 
the S phase, but not the actual compartment size 
of the growth fraction of the tissue. Introduction 
o f double labeling  tech n iq u e  p ro p o se d  by 
Warnakulasuriya et al11 , helped to overcome this 
drawback. However, the labelling index makes 
only the cells, which are in the synthetic phase of 
the cell cycle and not the total proportion of cells 
which are in the cell cycle10. These labelling 
methods also require fresh tissues for in vitro 
in cubation  w ith the la b e l11 o r need  to be 
administered in vivo before obtaining a biopsy 
suitable for study12. R equirem ent o f in vitro  
administration of brom odeoxyuridine, further 
restricted, the wide usage of this method medico- 
legally. Inability to use the technique on archival 
tissues was also  an obv ious b a rr ie r  in the 
procedure.

AgNOR technique
AgNOR technique has also been used to evaluate 
the cell proliferation in tumour tissues1314. By this 
technique, nuclear organizer regions (N O Rs) 
w ould be dem onstra ted  by m eans o f  the 
argy roph ilia  o f the ir a s so c ia te d  p r o te in s 15 
(A gN O R S). N uclear o rg an iz e r  reg io n s  are  
segments of DNA which are thought to be playina 
a role in RNA transcription 16. The AgNORS are 
visualized as black dots within the nucleus and 
the mean AgNOR count for 50 or 100 cells is 
calculated. Their number (per nucleus) has been 
shown to be correlated with the rate of ribosomal
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RNA transcription cell proliferation and DNA 
ploidy. The AgNOR technique is readily accessible 
and can be used on archival tissues but the 
significance and practical application of it, require 
a deep consideration. Giving different AgNOR 
counts for the same tumour due to heterogeneous 
nature of neoplasia is one of the disadvantages in 
the technique. Observation of higher AgNOR 
counts at the oxygenated  m argin o f breast 
carcinomas compared to the hypoxic centre has 
been an added evidence for this finding. A lack of 
clear-cut differentiation in the range of AgNOR 
counts that distinguish between malignancy from 
benign, dysplastic and sometimes normal would 
be one of the obvious d isadvantages in the 
technique17. Discrepancies in the AgNOR counts 
of cells in the different stages of the cell cycle in 
the same tumour, makes the technique further 
unreliable10'18.

Immunohistochemical detection of PCNA/Ki67 
nuclear proteins
Immunohistochemical detection of PCNA has 
been investigated as a marker of cell proliferation 
by a number of authors 19-20. PCNA is a nuclear 
protein which is involved in DNA synthesis and 
functions as an auxiliary protein for DNA and cell 
cycle associated molecule, DNA polymerase d. 
Number of comparative studies have shown no 
correlation between PCNA immunoreactivity and 
other indices of cell proliferation, for example, S 
phase fraction (BrdUrd) and Ki67 immunostaining 
17 21. This might be an indication of the unreliability 
of PCNA as a m arker o f cell proliferation. 
However, present experim ental findings that 
analyse the biological nature of the protein supplies 
adequate amount of evidence in this regard. It has 
been shown that the PCNA protein has a long half 
life (20 hours) resulting in staining persisting in 
cells which have recently left the cell cycle22'23 so 
that the proliferation fraction assessed by PCNA 
represents not only the cells which are in the cell 
cycle but also quiescent cells or GO cells.

The value o f PCN A  Index as a 
proliferative marker has further been questioned

after revealing the association between expression 
of the protein and DNA repair24. The presence of 
PCNA protein in non-cycling normal keratinocytes 
in vivo after mild u ltrav io let exposure and 
demonstration of involvement of PCNA in DNA 
repair in a cell free model of DNA damage 
provided the experimental evidence needed to 
establish this. Other experimental factors such as 
type of antibody employed, nature of the fixative 
used, the tim e o f fixa tion  and the 
immunohistochemical technique employed also 
have an effect on the results if they are not properly 
standardized. Overexpression of PCNA antigen, 
in tumour adjoining normal tissue cells which are 
subjected to the effect of growth factors, has also 
been observed in a number of experiments25-26. This 
piece of evidence reflects that the growth factors 
may induce the expression of PCNA in cells which 
do not enter S phase22. This also further questions 
the purity of proliferation fraction, assessed by 
PCNA.

The immunohistochemical detection of 
Ki67 nuclear protein has become more popular as 
a technique as well as a quantitative measure of 
cell proliferation, because of relevant advantages 
over the other cell proliferation assessm ent 
methods discussed earlier. A close association of 
the protein expression with that of proliferative 
compartment of the cell cycle has been reported. 
However, the definite function of the protein is 
still unknown. Cell cycle analysis studies have 
revealed that Ki67 proliferation associated antigen 
is expressed in all active phases of the cycle namely 
G , S, G2 and M but not in G0 or quiescent cells27.

Even though various studies demonstrated 
the potential prognostic significance of Ki67 
proliferation marker, acceptance of it as a valuable 
tool was limited for almost a decade (till 1991) 
due to the fact that the antigen defined by this 
antibody could not be characterized. Eventually 
Gerdes et al2i had been able to identify a 1095 
base pair (bp) partial clone, by immunoclonal 
screening of a lgt 11 human cDNA expression 
library which encode the epitope of Ki67 nuclear

13
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protein. The location of the gene was also 
determined (10q25) with the help of in situ 
hybridization technique using this as a probe29. 
With the identification of the partial DNA structure 
of the Ki67 antigen, Key et al, developed a new 
monoclonal antibody equivalent to Ki67 using 
bacterially expressed cDNA containing 62 base 
pair repetitive elem ents encoding for Ki67 
epitope30. Development of genetically engineered 
new monoclonal antibodies solved the problem of 
the application of Ki67 monoclonal antibody to 
formalin-fixed, paraffin-embedded material, which 
until then had been restricted only to fresh tissues. 
However, antigen unmasking using the microwave 
pretreatment of the paraffin sections became a 
compulsory step in the protocol used for these 
antibodies31.

One of the main advantages of Ki67 
proliferation antigen is that it is not expressed in 
the non-cycling cells as a result of the short half- 
life of the protein32 (1 hour or less). Short half-life 
may probably be due to the presence of numerous 
proline-glutamic acid serine-threonine motifs in 
the protein, which facilitate rapid catabolism33. 
Development of both KiS5 antibody against Ki67 
molecule which recognises the overall growth 
fraction and KiS2 antibody against a 100 kd 
proliferation specific nuclear protein which 
expressed exclusively in the cell cycle phases S, 
G, and M, marked a further step in the field cell 
proliferation.3435 By obtaining the ratio of Ki-S2 
to Ki-S5, it has been able to discriminate the overall 
growth fraction from fraction of cells in S through 
M phase of the cycle. The ratio which denotes as 
the cycling fraction may vary widely in neoplastic 
cell populations, thus represent the relative cell 
fraction in the cycle compartment after the G,/S 
transition, the complementary value corresponding 
to the relative percentage of cells in G r

However, when employing this method, a 
further set of practical problems, have to be taken 
in to consideration. These are the different degrees 
of tissue conservation and fixation resulting in 
heterogeneity in the pattern of staining, under

staining, or false negative staining results. The 
heterogeneous nature of cell proliferation even 
within the tumour, makes it important to use large 
biopsies and to immunohistochemically assess 
serial sections at different levels of the same 
tum our to overcom e the in tra  tu m o u r 
heterogeneity. In the case of assessing the results 
with counting method, the number of cells, which 
need to be counted to obtain a representative 
sample is not yet clearly defined. Counting over 
500 tumour nuclei is generally accepted as a 
minimum requirement 36. Absence of expression 
of Ki67 nuclear protein has been observed in 
nutritionally deprived cells37 and therefore special 
care should be taken to avoid the involvement of 
necrosed areas. The most important question to 
be answered is 'Does the mean Ki67 index really 
represent the proliferative com partm ent of the 
tumour?. Most of the studies assumed that cells in 
all the phases of the cycle namely G l, S, G2 and 
M are evaluated , in the assessm en t o f  cell 
proliferation by means of immunocytochemistry. 
However, it has been shown in another study, that 
cells which are in the early G, phase could have 
been excluded from  the estim ate  due to the 
insufficient threshold of Ki67 protein in the cells 
to be detected immunohistochemically27. However, 
compared to the whole cell cycle the early G phase 
cells that may or may not have been included in 
the es tim ated  m ean v a lu e , w o u ld  be 
proportionately very small. On the other hand Scott 
et al (1991) have shown that immunohistochemical 
measurement of Ki67 may slightly over estimate 
the proliferative fraction of tumours23. On the other 
hand, by using immunohistochemistry, we assess 
the fraction of proliferation cells or the state of 
cell p ro life ra tio n  and not the  ra te  o f  ce ll 
proliferation. A tumour with a slow cell cycle could 
have many cells in cycle with high mean Ki67 
index but still have a relatively slow proliferation 
rate. A tumour with a short cell cycle could be 
highly proliferative but could have few cycling 
cells resulting in a low mean Ki67 index38. This 
show s that the assessing  the ra te  o f  cell 
proliferation would be more informative than the 
state of cell proliferation even though obtaining
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such measurement is rather difficult. However, as 
the true picture of the rate of proliferation of a 
tum our is not independen t o f apoptosis or 
programmed cell death, both will have to be 
assessed in obtaining a meaningful answer. This 
makes the task more difficult.

Conclusion

The reliability, of the common methods that have 
been used in the past to assess the cell proliferation 
and their identified short comings, as well as the 
nature of the biological process behind these 
procedures were briefly discussed. The evidence 
presented clearly indicates the need for a good 
understanding and broad science based knowledge 
of all aspects in cell proliferation other than 
methodological detail before deciding on a suitable 
proliferative marker in research or clinical studies. 
Evidence based, knowledge is further useful for 
accurate interpretation of results while the quality 
of the resu lts  can be im proved  with the 
optimisation of the selected method.
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Introduction

Oral mucosa appears white when there is excessive 
keratin formation, epithelial hyperplasia, reduced 
vascularity in the underlying tissue, intracellular 
oedema or accumulation of whitish material on the 
surface of the mucosa. There are a number of 
aetiological factors for oral mucosal white lesions. 
White lesions may be a localized problem in the 
oral cavity or a manifestation of a systemic illness. 
There is a considerable misunderstanding and 
confusion about white lesions that all the white 
appearing lesions are sinister especially interpreted 
as “leukop lak ias” . H ence, it is of utm ost 
importance to identify those lesions precisely.

This article discusses a spectrum of white lesions 
in the oral mucosa.

A. D evelopm ental white lesions

a. White sponge naevus (WSN)
This is a rare  au tosom al dom inant 
condition first described in the early 
20th century ’. L esions of WSN are 
asym ptom atic  and a ffec t several 
mucosal sites including oral, oesophageal, 
vulval and vaginal mucosa 23. These 
lesions first appear before puberty as 
snow-white, somewhat thickened with 
spongy consistancy affecting extensively 
the oral mucosa leaving very little normal 
tissue. However, the attached gingiva is 
generally spared4. Histopathologically the 
epithelium  is thickened with m arked 
acanthosis and parak era to sis . The

parakeratotic layer is oedematous which 
lead to “basket weave” appearance.

The diagnosis is straightforw ard and 
usually established by characteristic 
clinical features. Biopsy is confirmatory. 
Differental diagnosis of w.s.n includes 
pachyonychia congenita, hered itary  
intraepithelial dyskeratosis, D arier’s 
disease and acquired diseases such as 
candidal infection . There is no specific 
treatment needed due to the asymptomatic 
and benign nature of the disease.

b. Dyskeratosis congenita
This is a rare condition which appears to 
be inherited as an autosomal recessive , 
x- linked characteristic 4’5. The disease is 
characterized by oral white lesions, nail 
dystrophy and pigmentation of the skin.

Oral lesions appear in childhood and 
basically  the palate and tongue are 
affected. The lesions appear as erosions 
or blisters which are followed by the 
accumulation of white patches. These 
lesions show severe dysplasia regardless 
of the clinical appearance. There is no 
treatment for this condition. However, it 
is mandatory to carryout careful periodic 
examination to monitor possible malignant 
transformation 6.
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c. Benign intraepithelial dyskeratosis (Witkop’s
disease)

This is a rare highly penetrant condition 
transmitted as an autosomal dominant 
nature3. This disease appears at very early 
stages of life (within 1st year) as oral white 
lesions and bulbar con junctiv itis . 
Commonly affected oral sites are buccal, 
labial and commisural mucosae, floor of 
the mouth, lateral surface of the tongue, 
gingivae and palate. These lesions 
remarkably mimic white sponge naevus 
and hence adequate history and biopsy are 
mandatory in establishing the diagnosis. 
No treatment is needed due to its self 
limiting, benign nature and no malignant 
transformation.

d. Keratosis follicularis
(Darier’s disease/Darier white disease)

This condition is transm itted  as an 
autosom al dom inant characteristic . 
H ow ever, many cases may appear 
sporadically or due to mutations. The 
disease is manifested as skin as well as 
oral lesions. The oral involvement appear 
when skin lesions become extensive. The 
preferred oral sites are gingivae and palate 
although any site could be involved. A 
characteristic feature of the lesion is the 
appearance of small white papules.

It is im portan t to d iffe ren tia te  this 
condition from smokers palate, condyloma 
accuminatum. These lesions do not show 
any malignant predisposition. However, 
treatment with vitamin A analogues has 
been used effectively 3-5.

e. Pachyonychia Congenita
This is an extensively rare condition which 
is transmitted as an antosomal dominant 
m anner. This is charac te rized  by 
thickening of nails, hyperkeratosis, 
hyperhydrosis of the palms and soles. This 
disease appears in the oral cavity as a

whitish thickening of the oral mucosa 5. 
There is no treatment available.

/ .  Fordyce’s spots
Fordyce’s granules are ectopic sebaceous 
glands of which the origin is thought to 
be developmental. They appear as multiple 
aggregations com m only on the buccal 
mucosa and lip vermilion. Lesions are 
asym ptom atic and often identified  by 
routine oral examination. This condition 
is fairly common affecting approximately 
80% individuals 3. Some patients may 
develop cancer phobia for this condition. 
There is no trea tm ent needed except 
reassurance in cancerphobic patient.

B. R eactive lesions

Chronic low-grade trauma of physical or thermal
nature can give rise to keratosis or hyperkeratosis
presumably as a protective mechanism.

g. Frictional Keratosis
Sharp edges of teeth, ill fitting dentures, 
ch ron ic  cheek  b itin g  can  lead  to 
hyperkeratosis. Hence such lesions are 
related to the site o f irrita tion , as an 
example the buccal mucosa in relation to 
a sharp edge of a posterior tooth (Figure 
1). A careful history and examination help 
in arriving at the diagnosis. Removal of 
the suspected aetiological factor would 
resolve the problem. It is important to 
d iffe ren tia te  th ese  le s io n s  from  
leukoplakia. Hence, any lesion which do 
not respond  to lo ca l tre a tm e n t or 
suspicious lesions should be biopsied 3-7.

h. Smokers Palate
Smokers palate is a condition- associated 
with pipe smokers and reverse smokers. 
The mucosa of the posterior hard palate 
and the soft palate are affected. Lesion 
has a characteristic appearance of white 
nodular excrescences with a red dot in the
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Figure 1. Frictional keratosis. Note the sharp cusp Figure 2. Smoker’s palate

of the first molar tooth

Figure 3. Chronic hyperplastic candidosis on the 

left commisure
20

Figure 4. Flomogenous leukoplakia on the right 

buccal mucosa
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middle (Figure 2). The mucosa is white 
due to hyperkeratosis while nodular 
elevations are due to cystic dilation of the 
ducts of minor salivary gland. The heat 
together with combustion products of 
tobacco is supposed to be responsible for 
this lesion 8. This lesion is known to be 
premalignant.

C. White lesions due to infections

(i) Viral infections
i. Hairy leukoplakia

Hairy leukoplakia (HL) is a white patch 
with corrugated or “hairy “ surface 
occuring typically at the lateral borders of 
the tongue. This condition was first 
described in 1984 among homosexual men 
in San Francisco 9. HL is a manifestation 
of HIV infection which progress to AIDS. 
H ow ever, it is also seen in 
immuncompromised patients other than 
HIV such as bone marrow transplant 
patients 10. It is important to differentiate 
this lesion from leukoplakia. This lesion 
does not pose any malignant potential10.

j .  Koplik’s spots
Koplik’s spots generally precede the skin 
lesions of measles by 1-2 days. These 
lesions in the m outh appear as an 
erythem atous m acules with a white 
necrotic center.

(ii) Fungal infections

k. Candidosis
Oral candidosis is a relatively common 
opportunitistic mycotic infection in man. 
This organism is a predominant commensal 
in the oral cavity and about 50-60% healthy 
individuals carry candidal species in their 
mouths n . Oral candidosis manifests in 
different ways such as white lesions, red 
lesions and a mixture of white and red 
lesions.

l. A cu te  p seu dom em bran ou s ca n d id o sis
(Thrush)

This condition produces a characteristic 
white or creamy slightly elevated patch 
which can be rubbed off leaving a raw 
erythematous base 12. Pseudomembranous 
candidosis is unusual in otherwise healthy 
ind iv iduals . H ence , an u n d e rly in g  
predisposing factor such as AIDS should 
be sought if  th ru sh  is id e n t if ie d 10. 
Furthermore, neonates and also elderly 
patients can have this infection. Diagnosis 
is usually clinical and presence of a large 
num ber o f Candida lik e  h y p h ae  or 
pseudohyphae in smears from the lesion 
and heavy yield of Candida species in 
cultures of the lesion 12. A ppropriate 
anticandidal agents and elim ination of 
predisposing factors are the mainstay of 
management.

m. Chronic hyperplastic candidosis
Chronic hyperplastic candidosis shows 
either hom ogenous o r no d u lar w hite 
patches in the oral mucosa (Figure 3). This 
lesion is generally seen in descending 
order in the commissrue, buccal mucosa, 
palate and tongue 13. In this condition 
candidal hyphae are frequently found to 
be invading the epithelium  rather than 
colonizing on the surface14. The aetiology 
of this condition was subjected to debate 
and multifactorial aetiology has been 
p ro p o sed  such  as sm o k in g , 
a lcohol co nsum ption . F u rth e rm o re , 
su p e rin fe c tio n  o f  a lre a d y  p re se n t 
homogeneous leukoplakia may lead to 
candidal leukoplakia together with above 
mentioned perdisposing factors13.

n. Chronic mucocutaneous candidosis
C hronic  M u co cu tan eo u s C an d id o sis  
(CMC) is a group of rare heterogenous 
conditions charac te rized  by cand idal 
infection in the oral cavity skin and nail
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Figure 5. Non-homogenous leukoplakia on left Figure 6. Oral submucous fibrosis 

commisure

Figure 7. White lesion due to snuff Figure 8. Oral lichen planus. Note the reticular 

pattern
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b ed s15. The disease starts as 
pseudomembranous type followed by skin 
and nail involvement3. CMC is considered 
to be a phenotypic presentation of a 
spectrum of immunologic, endocrinologic 
and immune d isorders. Hence, 
investigations targeting the underlying 
defect is mandatory though the condition 
can be controlled by systemic antifungal 
therapy "■l6.

(iii) Bacterial infections
o. Syphilitic glossitis

This is a rare precancerous condition 
affecting the tongue 17. The lesion is 
characterized by a depapillated area 
probably due to obliterative endarteritis 
which leads to circulatory insufficiency. 
Atrophic tongue is vulnerable to irritants 
such as tobacco, alcohol etc. leading to 
the development of keratotic areas 18. 
Syphilitic glossitis may lead to carcinoma 
of the dorsum of the tongue 19.

D. Prem alignant lesions and conditions
p. Leukoplakia

Leukoplakia is defined as a predominantly 
white patch that cannot be characterised 
as any other definable lesion clinically or 
histopathologically l7. Leukoplakia is a 
relatively common well established 
p recancerous lesion. A etio logy  of 
leukoplakia is either idiopathic or related 
to use of tobacco. Leukoplakia according 
to its morphology (colour and surface 
characteristics) is d iv ided  into two: 
nam ely the hom ogeneous and non- 
hom ogeneous types. H om ogeneous 
leukoplakia  appears as a thin 
predominantly white patch with wrinkled 
or corrugated surface having sim ilar 
consistency throughout the lesion (Figure 
4). Non-homogeneous lesion shows white 
or white and red with irregular surface 20 
(Figure 5).

q. Poliferative verrucous leukoplakia

Poliferative verrucous leukoplakia (PVL) 
is a white patch with a verrucous surface 
w hich show s a s tro n g  tendency  to 
transform into malignancy 21. PVL begins 
as a simple keratotic patch but becomes 
clinically aggressive and multifocal. It is 
g enera lly  re s is ta n t to all fo rm s o f 
treatment.

Histopathology of leukoplakia may vary 
from hyperkeratosis to carcinoma in situ. 
In general the homogeneous leukoplakia 
show s l it tle  ev id en ce  o f d y sp la s ia . 
However, non-homogeneous lesions show 
more severe degrees o f dysplasia and 
sinister outcome 7-20. It is important to 
establish the diagnosis by biopsy and 
histopatholgical evaluation. It should 
include whether dysplasia is present or not 
and if present the degree of dysplasia 
hence the presence of dysplasia carry 
an in c re ase d  r isk  o f m alignan t 
transformation20.

In this context it is of utmost importance 
to take a representative sample from the 
lesion, especially  in non-hom ogenous 
lesions.

Management of the patient with PVL should 
include detailed history regarding tobacco habits, 
recent changes of the lesion followed by thorough 
examination especially to note the size, colour, 
surface characteristics and site of the lesion. The 
most reliable diagnostic tool is the biopsy which 
represents the whole lesion.

The management should be based on the 
clinical and histopathological features. The first 
line o f treatm ent is directed at eliminating the 
possible causative factors — for example tobacco 
habits. The second line o f treatment is either to 
keep the lesion under observation or to remove.
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Figure 9. Discoid lupus erythematosus

Lesions which show up hyperkeratosis or mild 
dysplasia can be kept under observation. If there 
are changes suggestive  o f  m alignan t 
transformation, during the close observation period 
a biopsy should be repeated. Severe dysplastic 
lesions should be removed. All patients who had 
undergone surgery also should be followed up 
carefully22.

q. Oral submucous fibrosis
Oral submucous fibrosis (OSMF) is a 
chronic, insidious, disabilitating disease of 
the oral mucosa affecting any part o f the 
mouth and rarely the pharynx, larynx and 
oesophagus 23 (Figure 6). This condition 
occurs almost exclusively in people of the 
Indian subcontinent24. The exact etiology 
of this condition is complex and the 
pathological p rocess is yet to be 
understood. However, the role o f 
arecanut chewing habit as an aetiological 
factor has been established25 26.

Figure 10. Squamous cell carcinoma

At the early stages the affected individuals 
experience burning sensation and inability 
to tolerate spicy food. Furthermore, they 
experience dryness in the mouth, alteration 
o f taste and hypersalivation. With the 
advancing disease the mucosa becomes 
pale and stiff leading to inability in 
opening the mouth27,28.

The diagnosis of the disease at the late 
stages is not difficult due to the presence 
o f all the stigm ata o f  the d isease. 
H ow ever, at the early  stages the 
characteristic features o f palpable fibrous 
bands are not present. Therefore, it is 
recommended that OSMF be diagnosed if 
one or m ore o f  the fo llow ing  
characteristics are present. They are 1. 
Palpable fibrous bands, 2. M ucosal 
tex tu re  fee ls rough or leathery , 3. 
Blanching mucosa with histopathological 
features characteristic of OSMF (atrophic
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epithelium loss of rete ridges and juxta 
epithelial hyalinization)29.

In the long term management quitting the 
habits of arecanut chewing and tobacco is 
mandatory. Continuous long-term short 
duration observation is an integral part of 
the management protocol. If there are 
lesions with dysplasia they should be 
managed along with the management of 
precancers. The treatment of OSMF is not 
very successful although many modalities 
have been tried such as mouth opening 
exercise, co rtocostero ids, p lacen tal 
extracts,hyaluronidase, chymotrypsin30.

In advanced cases surgical treatment may 
be needed such as bilateral temporalis 
myotomy or coronoidectomy 25. Intra- 
lesional injection of interferon gamma 
together with stretching exercises appear 
to have a significant therapeutic effect31-32.

E. White lesions related to sm okeless tobacco

Smokeless tobacco is a popular form of tobacco 
used as snuff or chewing forms particularly among 
adolescents 33. Both forms of smokeless tobacco 
can cause white lesions in the mouth. However, 
snuff appears much more likely to cause oral 
lesions than chewing3, while dysplasia is more 
likely to occur in tobacco chewers7. The lesion is 
usually associated with the site where the tobacco 
is placed. The affected area generally shows a 
wrinkled or granular surface3 (Figure 7).

Discontinuation of the habit in most instances 
would resolve the problem. To develop malignancy 
a long-term exposure is necessary .

F. D erm atological conditions
r. Lichen planus

Lichen planus (LP) is relatively a common 
mucocutanous condition affecting 1-2% of 
the population3-34. Clinically oral lesions

may appear in various combinations of 
reticular, plaque like, bullous, atrophic and 
erosive forms 35 (Figure 8). Although, it 
is not difficult to diagnose the lesion on 
c lin ica l appearance , p laq u e  like LP 
resembles leukoplakia which commonly 
occurs on the dorsum  o f the tongue. 
Hence, the confirmation of the diagnosis 
needs histopathological examination. 
O ral LP is generally  regarded  as an 
incurable condition and hence the main 
objective of treatment is to minimize the 
symptoms36.

s'. Discoid lupus erythematosus
Discoid lupus erythematosus (DLE) is a 
d isease  o f the m idd le  aged  fem ales 
affecting the skin. However, oral lesions 
may be accompanied by skin lesions. The 
buccal mucosa, gingiva and vermilion are 
the most commonly affected oral mucosal 
sites. Lesions appear as erythematous or 
erosive areas often surrounded by white 
striae radiating from the periphery (Figure 
9). Lesions are indistinguishable from oral 
LP unless biopsied . DLE is considered 
to be a precancerous condition and hence 
a tten tio n  has to be paid  in view  of 
preventing malignant transform ation17.

G. B enign a n d  m a lign an t tu m ou rs
t. Squamous cell papilloma

Squam ous cell pap illom a is a benign 
tumour originating from the epithelium. 
Human papilloma virus (HPV) has been 
regarded as the aetiological factor. This 
lesion could occur in any part of the oral 
mucosa with a predilection to the junction 
between hard and the soft palate. The 
lesion is usually  pedunculated  with a 
papiliferous suface with a whitish colour. 
The lesions are generally asymptomatic. 
It can be easily  treated  with surgical 
excision or laser oblation 37.
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u. Squamous Cell C arcinom a  /  Verrucous
carcinoma

Squamous cell carcinoma may appear as 
a white patch or a growth (Figure 10). 
Furthermore, a carcinoma may appear in 
a p re-ex isting  w hite lesion  such as 
leukoplakia. Verrucous carcinoma usually 
presents as an exophytic growth and the 
surface may show up features of keratosis 
which appear white.

H. Other exophytic grow ths

v. Verruca
Verruca vulgaris is caused by F1PV. 
Lesions usually appear in the oral mucosa 
due to autoinnoculation from affected 
fingers 38. Verracae generally appear as 
warty or smooth surface papules. They 
appear as w hite  exophytic  lesions 
com m only occuring  on lips or 
commisures. Lesions can be removed 
surgically by laser or cryotherapy.

v. Condylomata
This infectious lesion characteristically 
occurs in anogenital region. However, oral 
mucosa also may be involved. This lesion 
is aetiologically related to HPV sub types 
6 and 11 37. These lesions are commonly 
seen on the tongue or palate in patients 
with sexually transmitted disease or in 
im m unocom prom ised  p a tie n ts7. 
Treatment is generally by surgical excision 
using laser, c ryosu rgery  or scalpel 
excision.

I. Miscellaneous
w. Leukoedema

This generalized buccal mucosal condition 
is a variation from  the normal. The 
aetiology o f this condition is not yet 
known. It is an asymptomatic condition 
and hence found in routine c lin ica l 
exam ination. C lin ical appearance is

characterized by diffuse filmy or milky 
white, and when the mucosa is stretched 
the opaque changes dissipate. This 
condition is seen commonly in dark 
skinned people, although leukoplakia, 
white spongy naevus, hereditary benign 
intraepithelial dyskeratosis may mimic 
leukoedema. Clinical examination and 
occasional biopsy will help confirm the 
diagnosis. No treatment is needed for this 
condition.

x. Galvanism
The electrical potential of dissimilar metal 
restorations was believed to cause white 
lesions similar to leukoplakia.

y. Chemical burns
The most common burn of the oral mucosa 
is due to aspirin which usually occurs 
when patients keep aspirin in the buccal 
sulcus in relation to an aching tooth. 
Lesions due to chemical burns usually 
appear as a white patch with sloughy 
mucosa. History would suggest the 
possible aetiology and hence diagnosis is 
straightforward. Lesion is self limiting but 
antiseptic mouthwashes such as 0.2% 
chlorhexidine my be beneficial.

z. Skin grafts
Skin grafts in the mouth may appear white 
or creamy in colour. Margin is regular in 
outline and show hair in some grafts. This 
may be mistaken for leukoplakia.

Conclusion

White lesions in the mouth are due to a diverse 
array of causes. Some of the white lesions may 
carry a significant health problem especially due 
to its aggressive nature such as malignancy.

Identification of white, potentially malignant lesions 
is of utmost importance in view of prevention of 
malignant transformation. Furthermore, some
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white lesions may pose unneccessary  
cancerphobia in patients. Hence, careful attention

is needed in managing patients with oral mucosa 
white lesions.

A. Developm ental

a . W hite sponge  naevus
b. D yskera to sis  congenita
c. Benign intra epithelial d y sk era to sis
d. K era to sis  follicularis
e. Pachyonych ia  congenita
f. F o rd y c e 's  spo ts

B. Reactive g. Frictional kera tosis
h. S m o k ers  pa la te

C . Infective 
(i) Viral

i. H airy leukoplak ia
j. K op lik ’s spo ts
k. A cu te  p seu d o m em b ran o u s  candidosis

(ii) Fungal
(iii) Bacterial

l. C hronic hyperplastic  cand idosis
m. C hronic m ucocu taneous cand idosis
n. Syphilitic glossitis

D. Premalignant lesions and conditions o. L eukop lak ia
p. O ra l subm ucous fibrosis

E. W hite lesions associated  with sm okeless 
tobacco

F. Derm atological conditions q. L ichen planus
r. D iscoid  lupus ery them atosus

G. Benign and malignant tumours s. Squam ous cell papillom a
t. Squam ous cell ca rc inom a /V errucous 
carcinom a

H. O ther exophytic growths u. V errucae
v. C ondy lom ata

I. M iscellaneous
w. L eu k o ed em a
x. G alvanism
y. Burns
z. Sk in  grafts
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Abstract

Introduction: In a state funded orthodontic service with shortage o f manpower which result 
in the inability to pay adequate attention during case selection could lead to failure o f 
identifying patients who may discontinue treatment prematurely. As the failure to complete 
treatment is one o f  the greatest risks o f  orthodontic treatment, the expected benefit o f  treatment 
in a state funded hospital is doubtful. Objective:The objective o f the present investigation 
was to find out the rate o f  discontinuation and the nature o f patients who have terminated 
orthodontic treatment prematurely, in order to take precautions to reduce the drop out rate in 
the hospital practice. Materials and Methods: The sample studied consists o f records o f 100 
consecutively started orthodontic patients treated by a specialist. The relevant factors such 
as the patient’s age, gender, distance traveled, extraction pattern, type o f appliance used 
and the severity o f  the malocclusion were recorded. The study casts o f all the cases were 
scored using PAR index (Peer Assessment Rating) to determine the severity o f malocclusion. 
Results: The discontinuation rate o f the sample was found to be 26%. The comparison o f 
completed and discontinued groups revealed that the discontinuation rate was not related to 
the severity o f the malocclusion ( Mean PAR score fo r  completed group was 34.69 and fo r  
discontinued group was 32.46). The rate o f  discontinuation was also not related to the age, 
gender, distance traveled, and to the extraction pattern. Discontinuation rate was greater in 
patients treated with removable appliances (55%) compared to those treated with fixed  
appliances (11.7%) (P<.05)

Key words : Discontinuation o f  treatment, orthodontic patients

Introduction

The aim of orthodontic treatment is to provide 
improved function by correction of occlusal 
irregularities in order to create greater resistance 
to disease and also to improve facial appearance 
of the individual. Improved facial appearance will 
in turn contribute to the mental as well as physical 
well being of the ind iv idual. Even though 
improvement of the health is considered as the 
main objective of orthodontic treatment there is 
very little evidence in recent literature justifying 
orthodontic trea tm en t on den tal health  
grounds(1'2).Therefore the benefits of orthodontic

interventions have to be balanced against treatment 
risks and cost in order to safeguard the individual 
from orthodontic procedures, that are of little 
benefit or even harmful. It is also equally important 
to avoid unnecessary treatm ent to prevent 
exhaustion of lim ited  econom ic resources 
available in the health care system of a developing 
country like Sri Lanka.

The risks of orthodontic treatment include 
the possible tissue damage, increased susceptibility 
to dental disease and partial or complete failure to 
accomplish goals of orthodontic treatment. Failure
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to accomplish goals of orthodontic treatment is 
mainly due to inaccurate diagnosis which leads to 
underestim ation of constra in ts of skele ta l 
discrepancies which are beyond orthodontic 
interventions for successful correction of the 
malocclusion. The mismanagement of space and 
anchorage requirement, faulty technique and poor 
patient compliance also play a major role in the 
failure of treatment. All the above factors other 
than patient compliance are within the control of 
the orthodontist. Even if meticulous attention is 
given during orthodontic diagnosis, treatment 
planning and use of treatment mechanics, if the 
patient fails to complete the course of treatment, 
expected goals of the orthodontic treatment could 
not be achieved leading to failure of treatment.

Failure to complete treatm ent due to 
premature termination of treatment by the patient 
is one of the known risks of orthodontics which is 
well established in orthodontic literature0'. Even 
though, orthodontic treatment is mainly provided 
by the state funded hospitals in Sri Lanka, a system 
of auditing quality of treatm ent and the cost 
effectiveness is not yet established.

The purpose of the present investigation 
was to estimate the rate of premature termination 
of orthodontic patients in hospital practice in Sri 
Lanka and to identify the nature of the patients 
who term inate trea tm ent p rem atu re ly .

M aterials and m ethods

The sample studied consists of one hundred 
consecutively started orthodontic patients who 
attended the Orthodontic Unit, Faculty of Dental 
Sciences, University of Peradeniya for treatment 
during the year 1994. All the cases were diagnosed 
and treated by a specialist. The hospital records of 
these patients were perused to determine the age 
of the patient, gender, distance traveled to the 
hospital, pattern of extraction of teeth and type of 
appliance used. Whether the patient continued the 
treatment until expected goals of treatment were 
achieved was also recorded.

The severity o f the malocclusion was 
assessed using PAR (Peer Assessment Rating) 
index(4). The concept of PAR index is to score the 
v a rio u s  o c c lu sa l tra its  w hich  make up a 
malocclusion. The individual scores are summed 
up to obtain overall total representing the degree 
by which a case deviates from normal alignment 
and occlusion. The PAR index in summary applies 
a score to the following occlusal features when 
examining a set of study models.

Upper labial segment -(1)
Lower labial segment (1)
Buccal segment relationship ( 1) 
O v e r je t- (6 )
Over bite (2)
Center line (4)

The figure in the brackets represents the 
w e ig h tag e  g iven  to each  fea tu re  of the 
malocclusion. The weightages given in the index 
were derived from a validation exercise which had 
been  c a rr ie d  ou t to  re f le c t  contem porary 
orthodontic opinion0'.

Pre-treatment study models of all patients 
included in the study were measured using the PAR 
ruler (Ortho-Care UK Limited) by the author. PAR 
score was calculated for each set of study model. 
After an interval of one month, randomly selected 
26 sets o f study m odels were measured as a 
validation exercise. Intra-examiner variability was 
assessed using Kappa statistics. The result obtained 
was 0.86. A Kappa value greater than 0.80 is 
indicative of very high level of agreement’6'. It 
would appear therefore that PAR index is highly 
reproducible.

Data analysis was done to estimate the rate 
of discontinuation and to identify the nature of the 
patients who terminated treatment prematurely 
using the variables age, gender, distance traveled 
to the hospital, pattern  of extraction, type of 
appliance used and severity of the malocclusion.
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Results

The total number of patient records examined was 
100; 48 males and 52 females. The majority (79%) 
of the patients were below 15 years of age. The 
rate of discontinuation (premature termination by 
the patient) was 26%.

Table 1 shows the results of the Pearson 
Chi-Square test for the relatedness or independence 
of the variables.

Distribution of patients according to the 
gender with the rate of discontinuation is given in 
Table 2. The rates of discontinuation among males 
and females were 25% and 26.9% respectively. 
There was no statistical significance between the 
two groups. ( Pearson Chi-Square value is 0.226 
with a P value of 0.634).

Table 3 shows the distribution and the rate 
of discontinuation according to the age group. The 
group below 15 years o f age show ed a 
discontinuation rate of 31.7% and the group above 
15 years showed a 50% rate of discontinuation . 
The difference between the two groups was not 
statistically significant. (Pearson Chi-Square value 
is 0.743 with a P value of 0 .389)

The d istribu tion  with the rate of 
discontinuation according to the distance traveled 
to the hospital is given in Table 4. Seventy nine 
percent of the sample lived within the radius of 
20 km. The rate of discontinuation of those who 
lived within 20km. radius was 40% and those who 
lived beyond 20km. radius was 24%. There was 
no statistically significant difference between the 
continued and the discontinued groups in terms of 
the distance traveled to the hospital (Pearson Chi- 
Square value is 1.03 with a P value of 0.310).

Distribution of the patients and the rate of 
d iscontinuation according to the pattern of 
extraction is given in Table 5. Those who were 
treated with non extraction techniques showed a 
greater rate of discontinuation (48.4.%) when 
compared with those who were treated with 
extraction techniques (27.7%). The difference was 
not statistically significant.(Pearson Chi-Square 
value is 1.46 with a P value of 0.226)

Table 6 shows the distribution of the 
patients according to the type of appliance used. 
Sixty two percent (62%) of patients were treated 
with removable appliances and 38% patients were 
treated  with fixed appliances. The rate of

Table 1. Results of Chi-Square Test for relatedness or independence

Variable C a lc u la te d ^ , T abulatedX , D eg ree  of 
freedom Alpha level M inim um  ex p ected  

cell count
P value

Gender .226 3.84 1 .05 11.96
.634

Age .743 3.84 1 .05 5.46 .389

Distance 1.031 3.84 1 .05 8.06 .310

Extraction 1.464 3.84 1 .05 10.40 .226

Appliance 7.627 3.84 1 .05 9.88 .006
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Table 2. Distribution and rate of discontinuation in terms of gender

Gender Treatm ent
continued

Treatm en t
discontinued

D iscontinuation
rate

Male 48 13
26.9%

Female 52 13
25%

Total 74 26

Age group

Table 3. Distribution and rate of discontinuation in terms of age group

Treatment Continued Treatment Discontinued _ .Discontinuationrate

Male Female Total Male Female Total

<15 years 30 30 60 9 10 19 3 1.66%

> 1 5  years 3 11 14 4 3 7 50%

Total 33 41 74 13 13 26

Distance

Table 4. Distribution and rate of discontinuation in terms of distance to the hospital

Treatment Continued Treatment Discontinued
Discontinuationrate

Male Female Total Male Female Total

< 20 Km 23 26 49

> 20km 10 15 25

Total 33 41 74

11 9 20 40.9%

2 4 6 24%

13 13 26
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Table 5. Distribution and rate of discontinuation in terms of the pattern of extraction
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T reatm ent Continued Treatm ent Discontinued
Extract ionpattern Discontinuationrate

Male Female Total Male Female Total

Extraction 20 27 47 7 6 13 27.65%

Non extraction 13 14 27 6 7 13 48.41%

Total 33 41 74 13 13 26

Table 6. Distribution and rate of discontinuation in terms of the appliance used

T reatm en t C ontinued  T reatm en t D iscontinued
Appliance

Male F em ale Total Male Fem ale Total

Removable 19 21 40 9 13 22

Fixed 14 20 34 4 0 4

Total 33 41 74 13 13 26

D iscontinuationrate

55%

11.76%

discontinuation of patients who were treated with 
removable appliances was 55% and of the group 
treated with fixed appliances the rate was 11.8%. 
The difference was statistically significant with 
Pearson Chi-Square value of 7.63 and a P value of
0.006. A greater rate of discontinuation was seen 
in the group treated with removable appliances 
when compared to those treated  with fixed 
appliances.

The mean PAR score for the group who 
completed the treatment was 34.69( 13.49) and for 
those who d iscon tinued  trea tm en t was 
32.46(11.62). There was no significant difference 
of the mean PAR score between the two groups 
(95% Cl for difference, -3.67 to 8.13). The rate of

discontinuation of the sample studied was not 
related to the severity of the malocclusion.

Discussion

The aims of the present study were to determine 
the rate of discontinuation of orthodontic patients 
and to identify the nature of the patients who 
terminated treatment prematurely. Clinical studies 
in Orthodontics are frequently reported as being 
consecutively  trea ted  but o ften  th is m eans 
consecutively completed. This automatically 
excludes the patients who fail to complete a course 
of treatment. Thus, a series of consecutively treated 
cases may be no more than a series of outstanding 
case reports'7' . The only valid way of assessing
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the rate of discontinuation is to include all 
consecutively started cases. As the severity of the 
malocclusion was assessed measuring the pre 
treatment study models using the PAR ruler the 
sample of one hundred consecutively started cases 
were studied to reduce the measurement error.

The rate of discontinuation in the present 
study is 26%. Any discontinuation of orthodontic 
treatm ent is h ighly undesirab le and every 
reasonable step should be undertaken to reduce its 
incidence as far as possible. The study reveals the 
nature of the patients who terminate treatment 
prematurely in hospital service in Sri Lanka.

The level of discontinuation in orthodontics 
is well documented in orthodontic literature. This 
has been extensively studied in British National 
Health Service. Schanshieff(8) has reported 25% 
of discontinuation rate. Others, Rose/9’ Haynes,(10) 
Cousins,(U) Haynes,(12) Brattstrom ll3)and Shaw 
et a l.(l4) have reported  vary ing  levels of 
discontinuation rates. These levels have improved 
to a great extent after introduction of the strict 
quality control methods in British National Health 
Service. Eaton et a l .(15) have reported 12.1% and 
13.5% rates of discontinuation of patients who 
were treated by the clinicians with specialist 
qualification and without specialist qualification 
respectively.

In Sweden where most of the orthodontic 
treatment is provided by public health service, 
treatment is free for patients below 20 years of 
age provided that there is an acceptable orthodontic 
need for such treatment. As the treatment is easily 
available and free, the frequency of prematurely 
terminated cases might be expected to be higher 
than in countries where the treatment is paid by 
the parent. But rates of discontinuation reported 
were com paratively  low in m any stud ies. 
Brattstrom et al. <13) have reported 4% rate of 
discontinuation in cases treated over a ten year 
period.

The overall rate o f discontinuation of the 
patients during active treatment in the present study 
is 26% which is a very high level of discontinuation 
when com pared with the British and Swedish 
National Health Services which employ very strict 
patient selection criteria using Index of Treatment 
Need (IO T N )(16).

The rate of discontinuation ( 26%) in the 
present study is com parable with the results of 
Schanshieff (8)(25%), a study which has been 
carried  out before in troduction  o f indices of 
treatment need in British National Health Service. 
Twenty six percent of discontinuation rate found 
in the present study is considerably a greater rate 
o f d iscon tinua tion  w hen com pared  with the 
available manpower and resources in a developing 
country.

T here  is a w ide v a ria tio n  of results 
according to the nature of the patients who have 
terminated treatment prematurely. Richmond and 
A ndrew s (l71 have show n  a g re a te r  rate of 
d iscon tinua tion  am ong those  who had mild 
m alo cc lu sio n s, w ho w ere  tre a te d  with non 
extraction treatment using removable appliances. 
Eaton et a l.(15) have found that the levels of 
discontinuation was age related and those who 
were below 18 years of age had a lower rate of 
discontinuation. W ilmot et al.(18) reported that a 
gieatei rate of discontinuation was seen in cases 
treated with removable appliances than in cases 
treated with fixed appliances.

Present study did not show statistically 
significant difference between the two groups who 
continued or discontinued treatment with regard 
to the age, gender, distance traveled to the hospital, 
extraction pattern and severity of malocclusion. 
Statistically significant difference was seen with 
regard to the type of appliance used for correction 
of malocclusion. Greater rate of discontinuation 
was seen in cases tre a te d  w ith removable 
appliances (55%) when com pared with fixed

S ! 2 nS ? U '76%) as in the stut|y reported by
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In common with other studies, this study 
too indicated that when the appliances are 
removable from the mouth, treatment is more 
likely to be d isco n tin u ed  than when fixed 
appliances are used. Such patients have control 
of their appliances and can more easily discontinue 
treatment at their own will. Therefore, the factors 
like patient compliance and motivation which have 
not been considered in the present study need to 
be considered in future investigations to improve 
cost benefit of the orthodontic treatment in hospital 
practice in Sri Lanka.
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Abstract
It has been an accepted fac t that most o f  the hospitals in Sri Lanka do not have proper 
recording systems fo r  both laboratory and clinical data. In the recent past this fie ld  has 
improved dramatically in a global scale, especially after the introduction o f  computers. 
The present system which was developed using Microsoft Access to send histopathology 
reports enables both pathologists and clinicians to gather information about their patients. 
Basically two data bases, namely personal and subsequent visit, have been coupled in order 
to include both histopathological and personal data in the system. The patient's data can be 
recalled by using various individual parameters such as patient’s name, date o f  birth etc. 
Provision fo r  statistical analysis in the package enhance the possibility o f research and 
clinical audit.

Key Words: Pathology Reports, Microsoft Access, statistics

Introduction

Reporting of data is one of the key areas in both 
research activities and in conveying laboratory 
findings to clinicians. Storage of medical data is a 
compulsory issue in developed countries for 
various reasons such as medico-legal purposes, 
patient follow-up and research etc. In developing 
countries such as ours the inadequate use of 
modem facilities has been a major drawback in 
data reporting system s. An organ ised  data 
reporting system will certainly enhance the proper 
management of patients with the help of readily 
available follow-up data and all the relevant 
information regarding the patient. Medico-legal 
problems are not a main concern in our country at 
present but considering the likelihood of this 
particular problem the patient records should be

kept for various time periods depending on the type 
of data.

The present data reporting system was designed 
in order to facilitate the function of diagnostic Oral 
Pathology reporting service in the Department of 
Oral Pathology, Faculty of Dental sciences, 
University o f Peradeniya. The program  was 
designed with the use o f M icrosoft Access 
database management system software. Therefore 
the objective of this study was to introduce a simple 
system  of data reporting  in the p ractice  of 
histopathology. The new system has been in use 
for a period of almost one year with extreme 
success, overcom ing  the d iff ic u ltie s  and 
shortcom ings experienced with the previous 
conventional system using typewriters.
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M ethod

The present system is composed of relational 
databases, which have been linked together. To run 
the present system certain hardware facilities are 
necessary. Preferably the computer should have 
windows 95, 98 or 2000 with MS office 97 or

2000.The hard disc capacity of 1GB or more and 
166MHz or more clock speed will bring about a 
better performance. The specific requirements of 
the Pathologist was given a special emphasis as 
th is  d a ta  base has been  designed  for the 
Histopathology reporting service. Accordingly two 
databases were established as personal database 
and subsequen t v isit de ta iled  database. The 
patient’s personal details such as name, age, sex 
etc were included in the former whilst all the other 
information shown in Figure 1 were entered into 
the latter database.

Figure 1. The two main data bases in the system

Each patient was given a personal identification 
number ( PR No ) which can be used to trace the 
patient during all subsequent visits. It is much easier 
if the clinicians mention the PR number of the 
particular patient in the request form when they 
send the biopsy. Another number that was given 
to each biopsy is called the accession number, 
which also helps to trace the individual case. But 
one patient can have several accession numbers if 
multiple biopsies have been carried out in the past. 
When the patient is recalled by the PR number all 
the accession numbers of the case appear on the 
screen.

All the diseases were labelled using internationally 
recognised numbering system known as SNOMED

(S y s te m a tic  N o m e n c la tu re  o f M edicine). 
According to this system, each anatomical site of 
the body and each disease has a specific number 
which certainly helps both the Pathologist and the 
clinician in various aspects.

The provision has been made in the system for 
simple statistical analysis.

The main menu of the program was designed in a 
very simple way including all the important sections 
of the program (Figure 2). It is easy to enter into 
the specific section o f the program  which the 
operator is interested in just by clicking the mouse.
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MAIN MENU
I [QfliKPe ^ q M j ^ ^  I

Open Subsequent Visits 

Surgical Pathology Report

_____________Find Patients____________ I

______________ Statistics______________ |

Find Clinician's Details

Quit 1

Figure 2. Main menu of the program

Entering data is straightforward as each individual the patient should be entered into both the per-
parameter is given a separate cage. The details of sonal database (Figure 3) and to the subsequent

visit database (Figure 4).

HE P e r s o n a l d a t a 3 5 T

P E R S O N A L  DATA  B A S E

Registration Number

Patient's Name

i S u r n a m e  F i r s t 4

Age: 40 M

Race: S

Save Record Add New Record Find Record Delete Current Record CLOSE

Figure 3. Personal data base

B1 sub visits

SUBSEQUENT VISITS

PR Ho: [ D

ACCESSION HUMBER: 843/DP/99

Date R e p o rte d  : Monday, August 02,1999

Date R ec ieved: Monday, July 26,1999
( Y v Alfvl.'DD i

! C ase/BHT No: 527/99

R efe rin g  C lin ic ian  N am e: Dr. J. Weerasinghe

Hospital: D.H. PERADENI D istrict: KANDY

CLIN IC A L INFORMATION: DATE OF SURGERY:

HISTORY:

______I

Figure 4. Data base for subsequent visits 
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The final report which is sent to the clinician is a 
very comprehensive but easily understandable one

Discussion

It is well known that reporting medical data in a 
clear and scientific way certainly improves the 
quality of both medical and dental services. The 
use of computer with the help of a simple program 
such as Microsoft Access will give the Pathologist 
and the Clinicians adequate details of their 
patients. An expert knowledge on computers is not 
necessary to run this program. There are numerous 
advantages of this program are:

1. Readily available data on patient’s previous 
disease conditions. All previous records of the

and the important information is highlighted in the 
report (Figure 5)

patient can be traced easily using the personal 
identification number (PR number). This will 
en h an ce  the d iag n o stic  accuracy  of the 
subsequent biopsies from the same patient. 
Therefore the quality o f the treatment will 
automatically be improved.

2. Easy access to data for research purposes.
3. The correction of reports before sending to 

c lin ic ians is m uch qu icker than using a 
conventional type writer.

4. A bility to m aintain a reg ister for various 
disease entities in the country according to 
international standards. All the disease entities 
can be compared with disease levels in other

D E P A R T M E N T  O F  O R A L  P A T H O L O G Y  
F A C U L T Y  O F  D E N T A L  S C I E N C E  

UNIVERSITY OF PERADENIYA
C E N T E R  F O R  P h o n e : 08 387666

H E  A D  A N D  N E  C K  P A T H O L O G Y

S U R G I C A L  P A T H O L O G Y  R E P O R T  

1 A c c e s s io n  N o :91P R  N o : |_________________ j

D a te  R ece ived : T uesday , A ugust 10, 1999
D a te  R ep  o rted : T uesday , A ugust 17, 1999

P a t ien t 's  N a m e :

R e fe r r in g  C lin ic ian
A d d re s s : G.H.
D istric t: Badulla

93 l/D P /9 9

A g e :  59 Years Sex : M
M o n t h s

C a s e / B H T  N o :  1170/99

D a te  o f  S u rg e ry  : T hursday , A ugust 05, 1999

H is to ry  :

C lin ic a l D ia g n o s is  : S Q U A M O U S  C E L L  C A R C IN O M A  ?

M a c ro s c o p ic  F in d in gs :
2 brow nish soft tissue  specim en 1 arger m easu ringO .5 x 0 .4 x 0 .4 cm .(T issu e  over) 

HVJicroscopic F in d in g s :

This specim en show s a m a s s  o f p ro life ra tive  s tra tif ied  sq u am o u s ep ithelium  in v ad in g  the 
underly ing  connective tissue.

T hese h istopatho log ical features are c o n sis ten t w ith  th a t  o f  S Q U A M O U S  C E L L  
CA RCIN O M A .
D i a g n o s i s :  S Q U A M O U S C E L L  C A R C I N O M A

Figure 5. Final report
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countries because of the use of SNOMED 
system.

5. Provision has been made for statistical analysis 
of various parameters. The menu for the above 
function shows the possible entry points to the 
analysis (Figure 6).

6. This system has two ways of backing up data. 
Firstly it saves in the tape drive and secondly 
the data can be retrieved from the main server 
of the Hospital.

7. The system can be protected with a password.

A main limitation of this system is that MS Access 
is necessary to run the program since this is not a 
compiled program.

Figure 6. Menu for the statistical analysis

The following are som e o f the areas, which 
can be analysed statistically.

A. It is possible to com pare the num ber o f  b i

opsies from  different districts as the D epart
m ent of Oral Pathology offers the service for 
m ost o f the General Hospitals in the country, 
eg: Table 1 and Figure 7

D istric t
N o . o f  P a tien ts

A 2 5 0
B 9 3
c 4 0
D 10
E 5
F 25
G 3 0
H 5 0
I 6
J 8
K 10
L 4 4
M 5 6
N 34
o 67

Table 1. Analysis according to districts
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Figure 7. Analysis according to districts

B. The breakdown of patients according to the calculated, eg: Table 2
clinician for a given period of time can be

N a m e  o f  th e  N o  o f  P a t i e n t s  S e n t
C l in ic ia n

D r. A 5 6
D r. B 6 7
D r. C 8 8
D r. D 1 2
D r. E 4 5
D r. F 3 5
D r. G 6 6
D r. H 7 5
D r. I 2 0 2

Table 2. Number of biopsies according to the surgeon

Figure 8. Number of biopsies according to the surgeon
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C. The sex distribution for various diseases 
or number of male and female patients for a

specific time period is available, eg: Figure 9

Figure 9. Gender distribution

D. Analysis according to SNOMED system gives 
very valuable in fo rm a tio n  fo r resea rch  
purposes and for com parison  o f various 
disease entities between countries. The use of 
the above system gives both the disease entity 
(M) and the specific site o f the disease (T) 
which allows the pathologist or the clinician 
to identify specific diseases in specific sites 
for a given period of time.
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A n d  i-o r e m o s t

As the Dental Care Leader in Sri Lanka, Signal has several firsts to its credit

to introduce a clinically proven 
toothpaste and toothbrush in Sri Lanka,

to conduct islandwide dental support 

programmes for school children.
1 st to launch fluoride toothpaste in Sri Lanka.

I st to introduce a superior fluoride system (NaF in 
Silica base).

1 stto bring the innovative 3 angled toothbrush.

I st to be professionally recommended by the 
Sri Lanka Dental Association (SLDA).

1 stto organise mobile outreach programmes for 

village communities (through mobile dental clinics, 

dental seminars and educational exhibitions).

1 stto promote an International Dental C on gress in 

Sri Lanka.
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