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EDITORIAL

Seventy years of retrospect

“ The longer you look back the further you can 
look forward”
(Sir Winston Churchill, London, March 1994)

These words of Sir Churchill aptly describe the 
importance of knowing the past or origins. The 70th 
anniversary of the Sri Lanka Dental Association 
falls on the 6th December of this year. A spirited 
past is represented in the years that have passed 
by. The growth of the Sri Lanka Dental 
Association over the past 70 years is truly remark
able and it continues to grow in strength and scope.

The Ceylon Dental Association was formed on 6lh 
December 1932, by a group of 12 dentists 
practicing at that time. Although the constitution 
was based heavily on that of the British Dental 
Association it did not commence as a branch of 
the British Dental Association. The first President 
of the Ceylon Dental Association was Dr. 
S.W.Garne and since then 43 eminent men and 
women have held office as Presidents over the past 
70 years. A few have held office more than once 
and to date only two lady presidents have held 
office.

The official publication of the Association, the 
Ceylon Dental Journal was first published in 1970 
with Dr. Neil Gunawardene as its first editor. Since 
then it has been published annually and from 1994 
onwards it has been published biannually.
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In 1974, the name of the Ceylon Dental 
Association was changed to Sri Lanka Dental 
Association and along with this the Journal too was 
named “The Sri Lanka Dental Journal”.

In 1982 the SLDA celebrated its Golden Jubilee 
year. A series of activities such as an International 
Dental Congress, a Dental Exhibition and a Trade 
Exhibition were held to mark this memorable 
occasion. The first Annual Scientific Session of the 
SLDA was started during this year and has been 
held continuously up to now. The first SLDA 
Oration was delivered in 1985 and the honour of 
delivering this Oration fell on Dr. Reggie Gunatillake.

Realizing the need to extend the activities of the 
Association to other regions of the country the first 
branch association, the Kandy Branch was

inaugurated in 1986. At present there are three 
branch associations.

The SLDA has been actively  engaged in 
international dental affairs. The SLDA was a 
founder member of the Commonwealth Dental 
A ssociation. It becam e a m em ber of the 
Federation Dentaire Internationale in 1956 and in 
Asia Pacific Dental Federation 1988. In 1997 the 
SLDA organized the 19th Asia Pacific Dental 
Congress in Colombo, Sri Lanka and another 
International Dental Congress was organized in 
2001.

Dentistry is advancing at a dazzling rate. The Sri 
Lanka Dental Association strives hard to continue 
in providing relevant up-to-date information in this 
ever expanding and ever advancing field to its 
membership.
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Hepatitis B and C Infection : Implications to Dental Practice

S.P.A.G Arivawardana
Department o f  Oral M edicine and Periodontology, Faculty o f Dental Sciences, University o f

Peradeniya, Sri Lanka

Introduction

Viral hepatitis denotes inflammation of the liver by 
a group of viruses having a particular affinity to the 
liver. Hence, they are called hepatitis viruses 
namely, hepatitis A, B, C, D, E and G. Other 
viruses such as Epstein-Barr, Cytomegalovirus, 
Yellow fever could also occasionally be responsible 
for hepatitis.01 These viruses differ in their mode 
of transmission, pathogenesis, severity of infection, 
carrier state, chronicity and long term effects such 
as liver cirrhosis and hepatocellular carcinoma. Viral 
hepatitis is important to a dental practitioner and 
other health care providers with regards to cross 
infection control, bleeding potential and problems 
of drug metabolism due to liver disease. Among 
many types of viral hepatitis, the most important 
types are Hepatitis B, C and D. Therefore, this 
paper focuses on the im portant aspects of 
Hepatitis B, C and D.

Hepatitis B virus

Hepatitis B Virus (HBV) is a DNA virus which 
belongs to Hepadnaviridae (Hepa = hepatitis, dna 
= DNA) family.121 The virus is found in the serum 
of infected individuals as a Dane particle,(3) which 
has an inner core and an envelope.(2) The central 
core consists of DNA, DNA polymerase (DNA- 
P) and core antigen (HBc Ag). The envelope 
consists of proteins, carbohydrate and lipids (HBs 
Ag). <3,4,51

HBV can cause acute hepatitis, asymptomatic 
carrier state, chronic persistent hepatitis, chronic

active hepatitis which lead to cirrhosis, and 
hepatocellular carcinoma. HBV infection is a 
global public health problem with an estimated 
world-wide carrier rate of 300 million.0,41 It has 
become endemic in developing countries 
particularly in Asia.<5)

Sources o f infection and mode o f transmission 
o f HBV

HBV is present in all physiologic and pathologic 
body fluids with the exception of stools. It is 
commonly transmitted by parenteral route (via 
unscreened blood and blood products, intravenous 
drug abuse, tattooing etc), sexually and by vertical 
transmission. Virus may also spread via semen, 
saliva, sweat, tears, breast milk and pathologic 
effusions. The infectivity of HBV is very high even 
minute quantities far less than 0.0001 ml can 
transmit the disease.<6)

Transmissions o f HBV in Dental health care 
setting

The risk of cross infection is always present if there 
is a lapse in sterilization and asepsis. Dental health 
care workers are daily dealing with blood, saliva 
and sometimes with pathological exudates in their 
routine clinical practice. Therefore, health care 
workers are at a particular risk and it relates to the 
intensity of exposure to blood than the number of 
patients treated. The risk is particularly greater 
for the health care workers who deal with invasive 
procedures.(3,4)
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Clinical features o f HBV infection 

Acute infection

After an exposure to HBV, it takes 4-26 weeks for 
an acute stage to follow. This acute stage lasts many 
weeks to months. About 50% of infections follow 
a subclinical course with no jaundice.<4) Acute 
illness is characterised by anorexia, nausea, and 
jaundice with fatty stools and dark urine. The 
infected liver tends to enlarge and be tender. Most 
of the patients recover spontaneously after the 
acute illness without complications.

Carrier state

Carrier state is defined as the presence of HbsAg 
in serum for 6 months or longer after an initial 
detection. About 5-10% of people with anicteric 
infection or those who have contracted infection 
early in life fail to eliminate the vims from the body 
and become carriers. In these individuals blood 
remains infectious and continuing liver damage may 
occur. Since the damage is mild the carriers 
remain in good health.<7)

Chronic hepatitis B

Development of chronic hepatitis varies according 
to the age at which infection occurred. Infection at 
birth has 90% chance of development of a chronic 
infection. Degree of liver damage varies from none 
to severe and hence clinical features also range 
from asymptomatic to severe. Chronic persistent 
hepatitis is generally asymptomatic or has relatively 
mild constitutional symptoms such as fatigue, 
anorexia and nausea. They normally do not show 
any physical signs of liver disease except perhaps 
mild liver enlargement. Up to 20-25% of carriers 
develop chronic active hepatitis. This is 
characterized by continuous liver necrosis and 
fibrosis leading to cirrhosis, liver failure and death. 
Generally chronic active hepatitis is more severe 
clinically than chronic persistent hepatitis. Physical 
findings associated with liver disease and portal

hypertension are quite frequent in chronic acute 
hepatitis.<8)

Serological markers o f H BV and their implica
tions

HBs Ag: Hepatitis B surface antigen, which is a 
non-infectious antigen, begins to appear in blood 
late in the incubation period. This can be found 
transiently in acute cases and persistently in 
carriers. The serum becomes negative about 6 
weeks after the onset of clinical illness and 
persistence of the antigen beyond 13 weeks after 
the clinical illness implies the development of 
carrier state.

Anti HBs (HbsAb) : Antibody to hepatitis B 
surface antigen begins to appear when the infected 
individual starts to recover from acute illness. The 
antibody lasts in the serum for many years and it 
prevents further infection. There may be a 
“window period” where the antibody becomes 
undetectable while the serum is negative for 
surface antigen. Therefore, during this period 
neither tests will be positive though the patient has 
been infected with HBV. Furtherm ore, the 
presence of anti HBs in serum after vaccination 
with hepatitis B vaccine elicits the presence of 
immunity.

HbcAg : Hepatitis B core antigen is only present 
in liver cells and hence not detectable in the serum.

Anti H B c: Hepatitis B core antibodies of two types 
(IgM and IgG) can be found in the serum of 
infected individuals. IgM appears at the onset of 
the disease and the titer rises rapidly and persists 
for up to 6 months. IgG appears a little later and 
persists for many years. Anti HBc with the 
presence of Anti HBs indicate the recovery and 
immunity to hepatitis B while the presence of anti 
HBc with the absence of anti HBs indicate the 
carrier state or chronic hepatitis.

HBe Ag: HBe Antigen is present in the serum
4
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simultaneously with the surface antigen. The 
presence of HBe antigen indicates active disease 
and high infectivity. Carriers of HBs Ag having HBe 
Ag without its antibody are infectious and more 
prone to develop chronic active hepatitis. 
Furthermore, the absence of HBe Ag does not 
guarantee non-infectivity.

HBe Ab : Development of antibodies to HBe Ag 
(HbeAb) and disappearance of HBe Ag indicates 
complete recovery and loss o f infectivity. 
Asymptomatic carriers of HBs Ag with anti HBe 
herald less infectivity.

DNA polymerase (DNA-P): DNA polymerase is 
present in the core of the Dane particle and the 
presence of it in the serum indicates high 
infectivity/3'4’

Hepatitis C (HCV) virus infection

HCV is a positive strand RNA virus responsible 
for hepatitis, previously known as non-A, non-B 
hepatitis/9’ In the current context hepatitis C is one 
of the major cause of liver disease in the world/110’ 
Hepatitis C is similar to hepatitis B in its behaviour 
and transmission. The principal route of 
transmission of HCV is parenteral via contaminated 
blood. Before 1990, blood transfusion was the main 
mode of transmission of infection/10 " ’Serologic 
evidence of HCV infection was found in over 90% 
of patients with transfusion associated hepatitis, 
haemophiliacs and intravenous drug users. 
However, with the advent of screening of blood 
and blood products prior to transfusion have lead 
to a fall in the acquisition of HCV infection.

A contaminated hollow needle may be a source of 
infection in the clinical care setting. Furthermore, 
HCV may transmit via sexual, vertical routes and 
within households. The efficacy of transmission via

sexual contacts is very low perhaps due to low 
infectivity of the virus/11” A significant proportion 
of patients do not show a known source of 
transmission/12’

Clinical course o f HCV infection

Following infection, a minority of individuals end 
up in acute hepatitis. The clinical features of acute 
infection have no difference from those of other 
viral hepatitides/10’ The majority of infected 
individuals may end up with chronic hepatitis/1-710’ 
Except in advanced disease stage, chronic 
hepatitis C follows an asymptomatic course. 
Cirrhosis of the liver is a sequalee of chronic 
hepatitis C in about 20% of individuals of which 
some leads to hepatocellular carcinoma/7’

Transmission o f HCV in dental care setting

Like any other blood borne disease, HCV 
infection is a potential occupational hazard to health 
care providers. However, efficiency of 
transmission is comparatively lower than HB V/410’ 
Although, HCV-RNA may be present in saliva of 
50% of acute and chronic hepatitis C patients031415’ 
no epidemiological evidence suggest salivary 
transmission. Therefore, health care workers have 
a lesser risk of acquiring HCV infection compared 
to HBV.

Hepatitis D virus (Delta agent)

Hepatitis D virus (HDV) is a defective RNA virus 
and hence it can only multiply if the cell is infected 
with HBV at the same time/1'7’ Although. HDV is 
identified as a distinct form, it is absolutely 
dependent on the genetic information provided by 
HBV. Simultaneous infection of HBV and HBD 
results in hepatitis of mild to fulminant types, the 
fulm inant type being more likely.0’ The 
transmission of HDV is same as HBV and HBC,
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and is a significant problem in IV drug users.(4)

Dental management o f patients with Hepatitis 
B, C and D virus infection

Two basic lines of management should be observed 
namely, control of cross infection and prevention

of complications that could occur due to dental 
treatment during and after the procedure. In the 
dental care setting a clinician would encounter two 
basic categories of patients with regard to hepatitis 
B and C. They are, known Hepatitis B and C 
patients, and individuals who are at a greater risk 
of contracting hepatitis B and C. The individuals 
who are at a greater risk is given in Table 1.

Table 1. Main groups of high risk individuals for hepatitis B and C

1. Patients who receive blood and blood products (eg.; haemophiliacs, thalassaemia)
2. Immunocompromised patients (HIV, post transplant patients, patients receiving 

chemotherapy for malignancies)
3. Occupants and staff of long stay institutions
4. Health care and laboratory personnel
5. IV drug users
6. Homosexuals / sexually active individuals with multiple partners
7. Persons who had tattoos and acupuncture

It is of utmost importance to observe all aspects of 
infection control such as sterilization of instruments, 
wearing gloves, masks, goggles and precautions to 
prevent needle pricks and sharp injuries. Practice 
of such precautionary measures in all dental 
procedures regardless of antigenic status of patients 
is most likely to be effective in the prevention of 
cross infection.

Screening of all patients who are suspicious is not 
possible in a clinical setting especially where 
laboratory facilities are not universally available. 
Even if it is possible, absence of antigenic status 
(eg. Negative for HBs Ag) does not always 
exclude infectivity of most of the carriers.

Dental m anagem ent o f  Hepatitis B and C 
positive patients

It is extremely important to indicate clearly the 
“hepatitis risk” in patient’s notes. All staff involved 
in the management should be informed about the 
risk and anybody who has cut wounds in their hands 
should not attend on the patient. Whenever

possible disposable instruments particularly needles 
should be used and they should be disposed 
properly. The other instrum ents should be 
sterilized appropriately. Sterilization requires the use 
of autoclaves (boiling should not be used). 2% 
gluteraldehyde for heat labile instruments and 
sodium hypochlorite for the surface disinfection can 
be used.

Materials that need to be sent to laboratory such 
as biopsies and other specimens should be sealed 
in a container and labelled “infection hazard” to 
indicate the necessity of additional precaution."6) 
Dental impressions should be dipped in 2% 
gluteraldehyde at least for one hour before sending 
to the laboratory.0)

Dental management o f patients with impaired 
liver function

Above mentioned precautions should be observed 
in all cases. All procedures should be carried out in 
a hospital in collaboration with a physician or an 
appropriate specialist. During the acute phase of

6



Hepatitis B and C Infection : Implications to Dental Practice

hepatitis no elective procedures should be carried 
out.(l6> Problems associated with the management 
of such patients are

1. Bleeding tendencies due to im paired 
coagulation function

2. Impaired drug metabolism

The assessment of patients include a careful 
history and examination followed by laboratory 
investigations. The prothrombin time, which 
measures the extrinsic pathway and partial 
thromboplastin time that measures the intrinsic 
pathway are necessary to evaluate the coagulation 
ability of the patient. Liver function tests such as 
alanine am inotransferase (ALT), aspartate 
aminotransferase (AST), lactate dehydrogenase 
(LDH), gamaglutemyl transferase (GGT) and 
platelet counts are also useful in assessing the 
severity of the disease/10,1708’

In case of abnormal coagulation function, 
supplementation of vitamin K is necessary before 
an invasive p ro ced u re /1718’ Furtherm ore, 
precautions should be taken to minim ise 
unnecessary trauma during surgical procedures and 
use of haemostatic agents such as gelform 
application at extraction sites may be beneficial. 
Patients should be advised to be on soft diet for 48- 
72 hours after a surgical procedure. Drugs that may 
impair the coagulation function such as aspirin 
should be avoided. Extreme caution should be 
observed in administering certain medications such 
as CNS depressants (barbiturates, opioids) 
hepatotoxic drugs (tetracyclines, erythromycin 
estolate).(l0)

Prevention o f Hepatitis B and C infection in 
dental care providers

In addition to the precautions to prevent 
contamination, vaccination is available for the 
prevention of hepatitis B. This could be 
pre-exposure (active im m unity) or post 
exposure (passive immunity).

Pre-exposure vaccine (active immunity)

Vaccination against hepatitis B is available since 
1982 <|9) The currently available vaccine against 
HBV is a genetically recombinant vaccine of HBs 
Ag.(7) The usefulness of the vaccine has been 
emphasised over many years and it has become 
popular among clinicians, surgeons and dentists. The 
vaccine reduces the incidence of unpleasant 
disease due to hepatitis and also complications such 
as chronic hepatitis and hepatocellular 
carcinoma.120’ It has an indirect protection against 
HDV too. The vaccine is given as three injections 
with the second at one month and the third at 6 
months after the initial injection. After 3 injections 
the immunity develops in about 90% of recipients. 
Those who fail to produce protective levels of anti 
HBs even after revaccination, may be due to 
genetically determined defects in the immune 
repertoire due to induction of immune suppressive 
cells/719’ Those who acquire antibody titers below 
10 IU/L appear susceptible to HBV infection/4’ 
Furthermore, recipients of the vaccine over 40 years 
of age have at least twice the probability of 
vaccine not producing protective levels of 
antibodies. Therefore, those who receive the 
vaccine should receive it as early as they start their 
career/19’ It is of utmost importance to ascertain 
the presence of protective levels of anti HBs Ag 
after vaccination. The protection probably persists 
for 3-5 years06’ and re-immunization is required at 
3-5 year intervals/4’

What can be done in the event o f  accidental 
exposure involving hepatitis B?

It is important to prevent further accidents from 
sharps. The appropriate microbiologist should be 
consulted and the antigen-antibody levels of both 
the patient and the victim should be determined. 
Passive im m unization with hepatitis B 
immunoglobulin (HBIg) can be used to provide 
immediate passive protection. This should be given 
as early as possible (not longer than 48 hours) after 
an event. Unfortunately a vaccine against HBC is 
not yet available and post exposure prophylaxis with 
im m unoglobulin or antiviral agents is not 
recommended/10’
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Evolution of histopathological grading in oral squamous cell carcinoma

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

University o f Peradeniya, Peradeniya

Abstract

Histopathological grading alone or in combination with TNM staging has been used as the 
prime prognostic indicator for oral squamous cell carcinomas. Planning of treatments and 
selection of therapeutic modalities were fundamentally based on this. However, no 
improvement has been reported, in patient survival, decline in development of secondary tumours 
and dissemination of the disease; irrespective of the advancement in current treatment 
modalities. Hence, it would be valuable to review the trends in the field of histopathological 
malignancy grading of oral squamous cell carcinomas in the past, and evaluate the prognostic 
precision of reported methods and focus attention on employing a prognostically valuable 
malignancy grading system instead of Broders’ classification and modified versions of it, at 
least for the future.

Key words : histopathological grading, oral squamous cell carcinoma

Introduction

Histopathological malignancy grading has been used 
over a century to assess the clinical behaviour, plan 
the treatment and estimate the prognosis of oral 
squamous cell carcinomas. Though there are other 
advanced tumour assessment methods available 
even at the molecular level, none of them has been 
capable of replacing the conventional 
histopatological evaluation method. Even the 
currently available advance histopathological 
grading system (invasive front grading) which has 
proven prognostic value, is yet not in common use.

However, the poor prognostic value of the 
commonly used conventional B roders’ 
classification has continuously been proven. As the 
correlation between growth pattern and prognosis 
of some tumours were completely unrelated to the 
clinical stage,110 the usage of TNM classification 
alone was also limited for optimal prognostication, 
and the planning of treatm ent of OSCCs.(2) 
Prospective and retrospective clinical studies show

that there is no reduction either in the death rate 
and the recurrence rate or improvements in the 
survival rates in OSCCs irrespective of the 
advancements in the treatment modalities. One of 
the reasons for these undesirable results using 
currently available advanced treatment procedures 
may be due to the poor prognostic indicative power 
of the histopathological malignancy grading system 
upon which the whole treatment plan including 
therapeutic modality is dependent.

The aims of the present article is to review the 
literature and study the origin, evolution and 
advancement in histopathological grading of oral 
squamous cell carcinomas and assess the prognostic 
significant of each of these available methods by 
way of reported studies. Furthermore to explore 
the possibility of making use of the currently 
available prognostically significance Bryne’s 
invasive front grading system instead of 
prognostically poor conventional B roders’ 
classification or modified versions of it, in routine 
practice.
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Meaningful histopathological grading system of 
SCCs was, first introduced by Broders in 1920.(3) 
However, review of literature reveals that Virchow 
was the first person who put forw ard the 
possibility of detecting the degree or grade of 
malignancy of carcinom a by m icroscopic 
examination/4' Further to this Hansemann had 
studied the process of cancer development and was 
the first to introduce the word anaplasia in 1890. 
Hansemann had also reported that the more marked 
anaplasia is, greater would be the tendency of a 
neoplasm to m etastasise.<4) B roders has 
appreciated that the findings of these two 
scientists were the fundamentals of his own 
studies.

Broders’ grading system was based on the 
proportion of differentiated cells to undifferentiated 
or anaplastic cells within the entire tumour cell 
population. Carcinomas were histologically typed 
as highly, moderately, poorly differentiated and 
undifferentiated, according to this system. The 
grading system, which was introduced in 1920 was 
slightly revised by Broders again in 1927 without 
altering the basic structure of it.(5) He evaluated 
his own grading system later in 1941 using a 
number of epithelial malignancies from various body 
sites and again highlighted the importance of it, for 
the prognostication of epithelial malignancies/4'

However, Broders’ conventional histopatholigal 
malignancy grading system, which is used routinely 
by many laboratories for the grading of OSCCs, 
has been criticised for its poor prognostic value16’7-8' 
and its lack of reproducibility/9' Squamous cell 
carcinomas usually exhibit a heterogeneous 
population of tumour cells with variation in their 
degree of differentiation, invasion and metastatic 
behaviour. This was suggested as the reason for 
this disagreement/10’" 12'. With the revelation of 
lack of relationship between the Broders’ grading 
system and prognosis, researchers started to focus 
their attention on various new malignancy grading 
systems.

Subsequently different research groups introduced

various modified versions of Broders’ grading 
systems as well as new malignancy grading 
systems03,14', but none of them came into much 
attention due to various pit falls. However, 
Jakobsson et al, developed a new malignancy 
grading system in 1973 that performed more 
precise morphological evaluation of the malignant 
potential of SCCs in the head and neck region/15' 
Up to that time there were no major developments 
in the field of carcinoma grading other than testing 
the different modified versions of the Broders’ 
classification. Jakobsson’s malignancy grading 
system  was prim arily based on findings of 
McGavran et al, in 196106' and Eneroth et al, in 
1972.1071 McGavran et al, had reported that the 
majority of poorly differentiated carcinomas showed 
the infiltrating type of invasive fronts associated 
with lymph node metastasis, compared to well 
differentiated tumours which had pushing borders 
with low metastatic potential/16’ Eneroth et al, (17) 
too, had studied a panel of palatal carcinomas and 
had c lass ified  them as poorly and highly 
differentiated groups. Both had observed a higher 
incidence of metastasis and lower rate of survival 
in poorly differentiated carcinomas compared to 
highly differentiated types. Carcinomas with well 
defined cords and strands of neoplastic epithelial 
cells with heavy keratinization were recognised as 
highly differentiated, while neoplasmas with diffuse 
growth, with no tendency to form cords with 
minimal amounts of keratinization were classified 
as poorly differentiated. These findings were the 
foundation for Jakobsson’s grading system.

One of the key points in Jakobsson’s new grading 
system0’1 was that they considered the importance 
of not only the tumour cell population but also the 
histological relationship of the neoplasm to the host 
tissue in evaluating the prognosis and behaviour of 
tumours in terms of histopathology. In this system 
the structure, degree of differentiation in terms of 
keratinization, nuclear polymorphism and the 
number of mitoses were considered together as the 
tumour cell population group. The tumour-host 
relationship was represented by mode of invasion, 
stage o f invasion , vascu lar invasion and

10
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plasma-lymphocytic cell infiltration in their grading 
system. In the case of scoring the malignancy 
grade, the tumour cells’ related features were 
evaluated in the less differentiated parts of the 
tumour cell population. The features related to 
tumour host response were assessed in the 
invasive front area and in the related sub-epithelial 
connective tissues. These parameters were scored 
in a scale running from 1 to 4.

The multifactorial grading system developed by 
Jakobsson et al, (1973) has been used in many 
studies of squamous cell carcinomas of head and 
neck both in its original form(l8 l9) and in several 
modified versions/9-20’ Using the original form 
Jakobsson et al, demonstrated the validity of their 
own multifactorial grading system in an extensive 
study of glottic carcinomas carried out in the same 
year.(l9) They confirmed statistically significant 
correlation between malignancy grading and 
recurrence as well as survival rate. Eneroth and 
Moberger (1973), Lund ef a/ (1975 and 1976) Holm 
et al (1982) Yamamoto et al (1984), Anneroth et 
al, (1984 and 1986) were the other 
contemporaries who demonstrated the prognostic 
significance of Jakobsson’s malignancy grading 
system.(18-20-2l-22,23-24>

However, a considerable number of other 
researchers highlighted that the total score of the 
Jakobsson’s malignancy grading system was not a 
significant prognostic indicator. They reported, that 
only some of the parameters in the panel showed 
prognostic relevance.(25-26-27-28’ The prognostication 
of these parameters was also not consistent in 
repetitive studies.

With the realisation of the controversy in the 
prognostic significance of Jakobsson’s grading 
system and its modified versions, more and more 
attention was focused on the establishment of a 
novel evaluating system. Practical difficulties in the 
assessment of some criteria in the system, undue 
length of the method and impracticalities of its 
routine usage were some other identified drawbacks 
in Jakobsson’s method.(7)

By studying Jakobsson’s malignancy grading 
system and its modified versions, a fresh 
malignancy grading system was developed by 
Enneroth et al, in 1987.(7) Although 
contemporaries of Jakobsson made a valuable 
contribution to the development of new 
prognostically significant malignancy grading 
system, the contribution of Anneroth was 
invaluable. In developing the new system, based 
on Jakobsson’s method and its modified versions, 
Anneroth and their co-workers, were cautious, to 
prevent an overlap of the parameters and removed 
redundant ones that were considered to be 
contributory to failures in the former systems. They 
were also concerned about excessive modifications 
and strictly defined the scoring criteria. Three 
parameters of the tumour cell population were 
described. These include the

• Degree of keratinization,
• Nuclear polymorphism and
• Number of mitoses

In the category of tumour-host features included 
were the

• Pattern of invasion,
• Stage (depth) of invasion and
• Plasma-lymphocytic infiltration.

Both the tumour area selected for scoring and the 
scale of scoring were similar to Jakobsson’s 
grading system.(l5)

However, this method was also complicated and 
time consuming for assessing tumours. Evaluation 
of param eters like the stage of invasion, 
particularly on incisional biopsies, was more 
difficult. Undue length of the scale was an added 
disadvantage of the system. Therefore, its 
application in routine practice was cumbersome. 
With the understanding of these difficulties, 
histopathologists explored further the possibility of 
developing a short and simple histopatholgical 
malignancy grading system of prognostic value.

As a result, Bryne et al, (1989) modified the 
Anneroth’s new grading system, hypothesising that
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the histological features within the invasive areas 
were important in predicting tumour behaviour and 
prognosis8. Their hypothesis was based on the fact 
that tumour cells in the deeply invasive parts may 
resemble the changes found in those which 
metastazise than do the cells found in the bulk of 
the tumour. Further to this, based on various mo
lecular features, later studies also highlighted that 
the exclusion of central and superficial parts of 
tumours would increase the prognostic power of 
grading, as these latter areas did not represent the 
metastasising phenotype.'2930’ Histologically most 
invasive parts of the tumour may contain tumour 
cells that may metastasise.

In the modified malignancy grading system of Bryne 
et al, (1989, 1991) only the most anaplastic areas 
at the infiltrating margins of the tumours were 
graded.'829’ They excluded the stage of invasion

due to difficulty in obtaining very deep tissue 
sections. This limited the number of parameters to 
five:

• Degree of keratinization (Figures 1 and 2)

• Nuclear ploymorphism (Figures 3 and 4)

• Number of mitosis (Figures 3 and 4)

• Pattern of invasion and (Figures 2 and 5)

• Plasma-lymphocytic cell infiltration (Figures 

6 and 7).

Each of these parameters was scored on 
a point scale running from 1 to 4 (Figures 1 to 7). 
The malignancy grade of each tumour was calcu
lated by adding the scores for each morphological 
feature to make a total malignancy score.

Table 1. Bryne’s malignancy grading system (Figures 1 to 7)

Morphologic
parameters

Scores
1 2 3 4

1. degree of 
keratinization

highly
(>50%)

moderately 
(20 - 50%)

minimal
(5 - 20%)

no
(0 - 5%)

2. nuclear 
polymorphism

little moderately abundant extreme

3. number of 
mitoses

0 -1 2 - 3 4 - 5 > 5

4. pattern of 
invasion

pushing
borders

infiltrating 
cords/bands 
or strands

small cell 
groups 

(n>15)

single cells/ 
tiny grps 

(n<15)

5. lymphositic 
infiltration

marked moderate slight none
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Figure. 1. An invasive front of a OSCC, scored as 
grade 1 for keratinisation following Bryne’s method. 
More than 50% of the cells in the invasive front 
were keratinised and appeared in the form of kera
tin pearls (H&E, X 100)

Figure. 2. Microphotograph of an OSCC with non- 
keratinised invasive front which was scored as 
grade 4 for keratinisation following Bryne’s 
method. The invasive front also shows grade 4 
pattern of invasion. The cells in the invasive front 
are dissociated into single or groups of cells with 
less than 15 cells (H&E, X I00).

Figure. 3. A section of an OSCC which has a score 
as grade 4 following Bryne’s method for nuclear 
pleomorphism. Variation in the size and shape of 
the nuclei in the invasive front was extreme. Same 
invasive front was graded as 4 for mitoses (More 
than 5 mitotic figures per high power field)(H&E, 
X400)

Figure. 4. The photom icrograph shows an 
invasive front of a OSCC with little nuclear 
pleomorphism. The rank of Bryne’s grading for 
pleomorphism was 1. The variation in the size and 
the shape of the nuclei from the normal is little. 
The same invasive front was scored as grade 1 
for the feature of mitotic count (The range of 
mitotic count extends from 0-1 for grade 1 per 
high power field.)(H&E, X400).
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Figure. 5. Bryne’s grade 1, pattern of invasion. It 
shows a pushing, well delineated border at the 
invasive front. No dissociated cell groups 
available(H&E, XI00).

F igure. 6. H eavy lym phocytic infiltration 
confronting sub epithelial stroma at the invasive 
front of the OSCC (Bryne’s. grade 1 mode of 
infiltration)(H&E, X I00).

Figure. 7. The microphotograph represents Bryne’s 
grade 4 mode of lymphocytic cell infiltration. Sub 
epithelial lymphocytic infiltration at the confronting 
invasive front of the OSCC is nil (H&E, X100).

The new invasive front malignancy grading 
system introduced by Bryne et al, based on 
Anneroth’s method has proven, to be of prognostic 
significance by its originator and in a number of 
other studies as w ell.'8’29-31-32-33-34-35-361 By 
introducing the new grading system. Bryne et al, 
reported that the cellular differentiation of the whole 
biopsy was not of prognostic value in contrast to 
the significant prognostic value of the 
characteristics of the invasive cells of the same 
biopsies.® Therefore, large incision biopsies, which 
bear sufficient amount of tissues from the deep 
invasive front with an element of connective tissue

would be a pre requisite of this method. Analysing 
the survival of patients further highlighted that 
tumours with the higher malignancy grading always 
indicated a poor prognosis.(8-291 The same group 
repeatedly confirm ed the early  reports of 
importance of the new invasive front grading in 
prognostication of oral squam ous cell 
carcinomas.'311 Hence the lack of correlation 
between Broders classification and the prognosis 
of the disease was once again established.'311

In a recent study Bryne et al, showed the higher 
prognostic value of deep invasive front grading in a
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panel of T1 and T2 oral squamous cell 
carcinomas.137’ They highlighted, the pattern of 
invasion and keratinization grade as the strongest 
prognosticators. However, in this recent study the 
mitotic count had been omitted from the grading 
system due to the difficulty of standardisation of 
this parameter. Odell et al, also showed the 
prognostic significance of the Bryne’s invasive front 
grading and the close correlation between pattern 
of invasion and m etastasis as well as the 
recurrence of the disease in a study in which the 
mitotic count had been omitted from the main set 
of criteria.'331 The importance of mitotic count in 
predicting the prognosis has been pointed out by 
Gillett et al, and therefore exclusion of this 
microscopic feature from the criteria is debatable 
without extensive evaluation studies.'331

Bryne’s malignancy grading system can be 
performed in any pathology laboratory using 
available resection sections or large incisional 
biopsies with minute amount of sub-epithelial 
tissues obtained by the prior educated clinicians. 
No special staining and/or techniques are required, 
as the grading is performed on routine H & E 
sections. This grading system is therefore cheap 
and less time consuming. The only requirement is 
proper standardisation of param eters and a 
thorough training and calibration of pathologists 
undertaking the scoring to reduce the inter observer 
and intra observer variability to ensure reliability 
and reproducibility.

The author of the this article, who investigated 
Bryne’s malignancy grading system in an 
extensive research project, identified several 
practical problems encountered in employing the 
method while reconfirm ing its prognostic 
significance.'391 However, these difficulties could 
be overcome by adopting appropriate simple 
practical adjustments. Enhancem ent of the 
accuracy and the quality of the method was 
statistically demonstrated, after applying the 
suggested alterations.'391

Bryne’s invasive front grading on oral squasmous 
cell carcinomas have proven its higher prognostic 
value. Further to this superiority of the prognostic 
value of the method compared to Broders’ grading 
system or analogous grading systems have been 
repeatedly established. Other advantage of this 
invasive front grading system is better inter
observer agreement and the reproducibility of the 
results which was significantly better'291 when 
compared to the former methods.

Conclusion
Study of literature shows that there are no major 
developments in the field of malignancy grading of 
oral squamous cell carcinomas subsequent to 
Bryne’s method. The remarkable landmarks in the 
field of histopathological malignancy grading of 
OSCCs, in summary would be the introduction of 
Broders’ classification in 1920, development of 
Jakobson’s multifactoial grading system in 1973, 
adaptation of the novel grading system by Anaaroth 
et al, in 1987, and introduction of simple but 
prognostically significant, Bryne’s invasive front 
grading in 1989/1990. The reported developments 
in the period between years 1920 to 2002 have been 
limited only to modification of the then available 
methods. However, where the prognostic 
significance, reproducibility and simplicity is 
concerned, none of the methods are superior to 
Bryne’s m alignancy system at present. 
Considering all, it is probably the right time to 
employ invasive front grading of Bryne’s method 
in prospective clinical trials and subsequently in 
routine practice world wide after adopting 
modifications for recognised practical difficulties. 
Meanwhile more and more research studies, for a 
further simple and highly significant 
histopathological malignancy grading system on 
which the prognosis and treatment modality of the 
disease could be precisely detected are needed.
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Frequency of Bolton tooth-size discrepancies among orthodontic patients

S.P.N.P. Nagaratne
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Abstract

Objective: The aim of the present investigation was to determine the percentage of 
orthodontic patients who present with an interarch tooth size discrepancy likely to affect the 
treatment planning or results. Material and Method: The Bolton tooth size discrepancies of 
randomly selected sixty patients who were accepted for orthodontic treatment were 
evaluated. The frequency and the magnitude of deviation from Bolton’s mean values were 
assessed. Clinically significant tooth size discrepancies were determined using 2SD outside of 
the Bolton’s mean. Results: The results revealed that the means of the sample were closer to 
the Bolton’s mean values but with a greater dispersion when compared with Bolton’s results. A 
large percentage of patients in the current study showed a significant tooth size discrepancy, 
36.67% for anterior ratio and 23.33% for overall ratio. Conclusion: With such a high 
frequency of tooth size discrepancies it is prudent for the clinicians to routinely perform a tooth 
size discrepancy analysis in the case assessment stage in order to improve the success rate in 
achieving occlusal goals of orthodontic treatment.

Key words : Tooth-size discrepancy, Bolton analysis, orthodontic patients

Introduction

One of the goals of comprehensive orthodontic 
treatment is to obtain an optimal final occlusion 
with maximum intercuspation, normal overbite and 
normal overjet. There are many factors which 
influence the attainability of these occlusal goals. 
The relationship of the total mesio-distal width of 
the maxillary teeth to that of the mandibular teeth 
is one of the factors which influences the final 
result.

If a significant variation of this relationship is 
detected during case assessment, an appropriate 
method to compensate for the discrepancy should 
be adopted in order to achieve an acceptable 
result. Stripping of enam el to reduce the

m esiodistal width of the teeth, prosthetic 
recontouring of teeth with restorative material to 
increase the mesiodistal width of the teeth, 
changing the extraction pattern, planning to leave 
excess space in either of the arches or changing 
the desired incisor overjet and overbite are the 
different methods adopted in contemporary 
orthodontics to compensate for the tooth size 
discrepancy. Failure to compensate for the tooth 
size discrepancy using one of these methods 
during finishing stages of orthodontic treatment will 
com prom ise the buccal segment occlusion 
producing an unstable result. Over the years many 
investigators have attempted to quantify these 
relationships in order to improve the quality of 
results achieved with orthodontic treatment.
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Gilpatric(1) in 1923, calculated the total width of 
maxillary and mandibular teeth and showed that 
the total width of the maxillary arch exceeds that 
of the mandibular arch by 8-12 mm. Ballard(2) in 
1944, evaluated tooth size discrepancy of 500 sets 
of study models and found that 90% of the sample 
possessed mesiodistal crown discrepancy of at least
0.25mm. His observation led to the conclusion that 
judicious enamal reduction (enamal stripping) is 
necessary particularly in anterior segments to gain 
proper interdigitation of teeth.

In 1949, Neff<3) measured the m esiodistal 
dimension of the maxillary and mandibular teeth of 
200 patients and developed an “anterior 
coefficient”, a method to compare the width of the 
anterior teeth of maxillary and mandibular arches 
by dividing the sum of mesio distal widths of 
maxillary anterior teeth by that of the mandibular 
teeth. The range was 1.17 to 1.41mm. The mean 
value was not given. He then correlated these ratios 
to the amount of over bite and concluded that a 
20% of overbite with a coefficient of 1.20-1.22mm. 
was the ideal; the value of 1.17mm was associated 
with an edge to edge incisor relationship (Class I 
large mandibular teeth) and the other extreme of 
1.41mm was associated with a deep bite 
relationship (Class I small mandibular teeth). Neff 
concluded that all non orthodontic normal 
occlusions and orthodontically treated occlusions 
settle into a degree of overbite which is indicated 
by anterior coefficient.

Ballard(4) in 1956, studied a sample of 400 
orthodontic cases and reported that over a 50% of 
the sample had excess of at least 2mm. mesio distal 
tooth width in the mandibular anterior segment when 
compared to that of the maxillary anterior teeth.

Lundstrum in 1956(5), after studying a sample of 
319 thirteen -year old children reported on the 
variation in intermaxillary tooth width ratio. The 
mesio distal widths were recorded and dispersion 
of the tooth size discrepancy was calculated. His

results demonstrated a large biologic dispersion in 
tooth width ratios. It was great enough to have an 
impact on the final tooth positions, teeth alignment 
and overbite overjet relationships in a large 
number of patients.

In 1958, B olton(6) published  his work on 
relationship of tooth size disharmony to the 
treatment of malocclusion. In his study 55 cases 
with excellent occlusions were evaluated. The 
mesio distal dim ensions of mandibular and 
maxillary teeth were measured. The following 
ratios were established to describe the relationship 
of tooth size discrepancy.

Overall ratio = Sum of mandibular teeth” 12" x 100 
Sum of maxillary teeth “ 12”

Anterior ratio = Sum mandibular teeth “6” x 100 
Sum maxillary teeth “6”

A statistical analysis of these percentage relation
ships resulted in a mean for each group (overall = 
91.3%; anterior = 77.2%) and a standard deviation 
(overall=1.91%; anterior =1.65%)(6)

Out of these studies which have been published on 
proportionality of teeth none are clinically useful 
or well accepted as the study published by Boltonl6-7> 
on the relationship of tooth size disharmony to the 
treatment of malocclusion. The Bolton analysis has 
gained wide acceptance in clinical orthodontics and 
is advocated in most o f the contem porary 
orthodontic textbooks(8). Several computerized 
methods have also been developed to make the 
Bolton analysis less time consuming and accurate.

The purposes of the present study were to evaluate 
the tooth size discrepancy of the sample studied, to 
compare it with the results of the Bolton’s study on 
tooth size discrepancy, and also to determine the 
percentage of tooth size discrepancies which has 
a clinical significance (outside 2SDs from Bolton’s 
means for tooth ratios present).
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Material and m ethods

The sample studied consisted of randomly 
selected patients from a specialist register of 
orthodontic patients. Following selection criteria 
were used to select the patients.

1. Records from Sinhalese children below 15 
years of age to exclude the ethnic variation and 
possible interproximal wear due to age changes.

2. Patients having estab lished  perm anent 
dentitions, with all permanent teeth including 
incisors, canines, prem olars and first 
permanent molars present and fully erupted in 
both maxillary and mandibular arches as 
prediction of sizes of unerupted teeth can 
introduce an error.

3. No loss of tooth material mesiodistally as a 
result of caries, fractures interproximal wear 
and congenial defects.

4. No obvious abnormal crown forms such as peg 
shaped lateral incisors, abnormally large 
second premolars, clin ically  detectable 
macrodontia and microdontia.

5. Availability of study models made from dental 
stone without casting defects such as air 
bubbles and impression flaws and which were 
not soaped during finishing of the study 
models.

Out of the 268 records which satisfied the above 
criteria, a sample of 60 records were selected 
randomly. A vernier gauge calibrated with a digital 
micrometer (Mitutoyo) read to the nearest 0.01 mm 
was used to measure the tooth sizes. The 
procedure for measuring the mesiodistal tooth 
diameters were performed as described by Hunter 
and Priest(9). The greatest mesio distal 
measurements from the anatomic mesial contact 
point to the anatomic distal contact point were taken 
to the nearest 0.01mm. All the measurements were 
done by the same investigator to reduce the 
measurement error. The procedure was repeated 
two weeks later on a sample of 10 casts 
randomly selected in order to assess intra

examiner variability. When the measurement of all 
the casts were made, Bolton’s analysis was 
performed on each set of the models. The “overall 
ratio” was determined by using the Bolton 
formula'6':

Overall ratio = Sum of mandibular “6-6 xlOO 
Sum of maxillary “6-6”

The same method was used in setting up a 
“anterior ratio” between maxillary and mandibular 
anterior teeth (canine to canine). The formula 
applied was as follows,

Anterior ratio = Sum of mandibular “3-3” xlOO 
Sum of maxillary “ 3-3”

The intra-examiner reliability was determined 
using t test for paired samples between the means 
of two sets of data. The difference between two 
sets of data was not statistically significant (95% 
confidence interval of the difference -1.1414-
0.5154 with a P value of 0.415).

The mean, median, range, standard deviation, 
standard error of the mean and coefficient of 
variation were calculated for both overall “12” 
ratios and anterior”6" ratios. Both graphing of data 
and measuring the skewness and kurtosis indicated 
that the data sets were normally distributed and 
thus the use of 2 SD units to indicate the normal 
range is appropriate. Data collected were then 
evaluated to determine the percentage of patients 
who had tooth size discrepancies which were within 
one, within two, or outside two standard deviations 
from Bolton means. A significant discrepancy was 
defined as one whose value was outside of 2SD 
from Bolton means'7' as approximately 95% of 
Bolton’s cases were within this range. For overall 
“12” ratio, a significant discrepancy is therefore 
defined as a ratio above 95.12 or below 82.48, 
with ratio. Likewise, any ratio above 80.5 or below 
73.9 is considered to be a significant discrepancy 
for the anterior ratio.

21



S.P.N.P. Nagaratne

Results

The mean overall “12” ratio for the orthodontic 
patients was found to be 90.81 (Table 1) with a 
standard deviation of 2.94. The values ranged from 
a minimum of 84.17 to a maximum of 97.44 and

the median was 90.79. The standard error of the 
mean was 0.38 and the coefficient of variation was 
3.27%. Of the 60 cases, (14) 23.33% had overall 
ratios outside the 2SD from Bolton Mean (Figure 
1 ) .

Table 1. Statistical comparison of Bolton study versus present study - Overall ratio (12 teeth)

Bolton Study Present Study

Sample size 55 60
Mean 91.3 90.81
Median Not available 90.79
Range 87.5-94.8 84.17-97.44
Standard Deviation 1.91 2.94
Standard Error of the Mean 0.26 0.38
Coefficient of Variation 2.09% 3.27%

No. of cases
Frequency  of Bolton overall ratios

(91.3 = Bolton Mean,89.39-91.2 and 91.5-93,21 within 1SD, 87.48-89.38 and 93.21-95.12 within 2SD but
outside 1SD,<87.47 and >95.12 , outside 2SD.

Fig 1 . Comparison of frequency of overall ratios of the present study with the Bolton’s values

The mean anterior “6” ratio for the orthodontic 
patients was found to be 77.28 (Table 2) with a 
standard deviation of 3.67. The values ranged from 
a minimum 69.76 to maximum 86.74 with a median 
of 76.62. The standard error of the mean was 0.47

and the coefficient of the variation was 4.74%. 
Thirty six point seven percent (22) cases had 
anterior ratios that fell outside of 2SD from the 
Bolton’s mean value (Figure 2).
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Table 2. Statistical comparison of the Bolton study with the present study - anterior 
ratio (Ratio for 6 teeth, canine to canine)

Bolton Study Present Study

Sample size 55 60
Mean 77.2 77.28
Median Not available 76.62
Range 74.5-80.4 69.76-86.74
Standard Deviation 1.65 3.67
Standard error of the mean 0.26 0.47
Coefficient of Variation 2.14% 4.74%

Present Study

No of patients

75.54 77.1 78.85 80.5
Anterior Ratio

(77.2 = Bolton’s Mean, 75.5-77. land 77.3-78.85 within 1SD of the Bolton’s mean, 73.9-75.54 and 78.85- 
BO.5 outside 1SD but within 2SDs, < 73.9 and >80.5 outside 2SDs of Bolton’s Mean)

Figure 2. Comparison of anterior ratios of the present study with Bolton’s Mean and 
Standard Deviation.

Discussion

The presence of disproportionately-sized teeth in 
either arch can make it difficult to obtain an 
occlusion with good alignment, ideal overjet, ideal

ovetbite and a class I m olar relationship. 
Occasionally, disproportionately sized teeth are 
easily recognizable. However, significant 
discrepancies can occur between the overall sizes 
of maxillary and the mandibular teeth that are
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difficult to detect by inspection alone. If the 
discrepancy goes undetected initially, it may be 
discovered only when the treatm ent of the 
malocclusion is nearing completion and difficulties 
in achieving an ideal occlusion is encountered. 
Discovery during the finishing stages could lead to 
embarrassing delays in the completion of treatment, 
or even worse, to a compromised result as options 
that may have been possible at one time are no 
longer viable. Therefore, the ability to analyze the 
proportionality of the maxillary and mandibular teeth 
is an important diagnostic tool and would be best 
used at the initial diagnostic stage.

The results of the present study were similar to 
those of Bolton’s when comparing the means for 
interpreting tooth size ratios. The current study, 
however, showed a larger dispersion from high to 
low when compared with Bolton’s results. This 
might be explained by differences in the sample 
involved. Bolton used a sample of excellent 
occlusions and in the present study all the patients 
had a substantial amount of malocclusion and all 
were treated orthodontically. Similar findings were 
found by Crosby and Alexander'10* in evaluating 
orthodontic patients.

If the cases with ratios greater than 2 SD away 
from Bolton’s means truly represent a discrepancy, 
a large percentage of orthodontic patients in the 
current study present with relative tooth sizes that 
could potentially cause problems in attaining an 
optimal occlusal relationship. While 23.33% of 
orthodontic cases in the present study presented 
with a significant discrepancy of overall ratios, 
36.67% presented with a significant anterior
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A study of other facial anomalies in children with non-syndromic
cleft lip and palate

N.A.de S. Am aratunga
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Abstract

Introduction: Cleft Lip and palate is frequently associated with other developmental anomalies. 
There is wide variation in the incidence of these anomalies reported in different studies. Some 
of these anomalies are present in syndromic as well as non syndromic cleft lip and palate 
patients. Thus sometimes the demarcation between syndromic and non-syndromic cleft lip 
and palate is not clear. Objectives: This study attempts to throw light on these aspects by an 
analysis of incidence of associated anomalies. Material & Method: 387 cleft patients who 
had been used in a previous study in 1987 and another 164 seen in 1997 formed the study 
group. Patients were examined to detect developmental anomalies in the face, eye, ear and 
mouth. Parents were questioned regarding family history for clefting, consanguinity, exposure 
to drugs and viral infections during early pregnancy. Results: It was found that most of the 
associated anomalies investigated had a higher frequency compared to figures reported in 
previous studies. These anomalies were found to have a higher frequency in more severe 
types of clefts compared to less severe types. Further they also had an increased frequency 
in patients with a positive family history for clefting than in patients with a negative family 
history. The question arises whether these results tend to support a major gene aetiology for 
the large majority of cleft lip and palate.

Key words : Other facial anomalies, cleft lip 

Introduction

The fact that cleft lip and palate is frequently 
associated with other developmental anomalies is 
well documented though the incidence of these 
anomalies seems to vary as reported in the 
different studies.0 ' 4) Further the opinion 
regarding which structures are most commonly 
affected by associated anomalies also appear to 
differ.(5-7) Some of these anomalies which were 
at one time considered as associated defects are 
now d iag n o sed  as synd rom es. T hese  
uncertainties are further complicated by the 
recent findings regarding the pathogenesis of cleft

and palate, Non-syndromic.

lip and palate. The earlier view that a majority of 
cleft lip and palate was caused by the combined 
effect of several genetic as well as environmental 
factors seems to have given way to a new theory 
which claims that a major gene is involved.(8) This 
theory would question the validity of the opinion 
that syndromes and associations were present only 
in those c left sub jects tha t are not of the 
multifactorial aetiology category.(9)

In an a tte m p t to th ro w  lig h t on these  
controversies the occurrence o f other facial 
anomalies associated with non syndromic cleft lip 
and palate was studied. It was necessary to find
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out whether there was a relationship between the 
incidence of these anomalies and the type of cleft, 
family history, consanguinity and other known 
aetiological factors. It was felt that such an 
analysis would m ake a contribution to the 
understanding of the aetiology of cleft lip and palate 
and also the associated anomalies.

Material and methods

The facial an o m alie s  th a t cam e un d er 
investigation in the present study were facial 
asymmetry and defects in the mouth (excluding 
dental tissues), eye and ears. The patient 
population used in an earlier study where 
aetiological factors had been investigated was 
used for the present study. The material in the 
previous study consisted of 58 children detected 
in a prospective survey of live and still births and 
another 443 consecutive cleft patients who had 
attended our clinics during the period from 
January 1981 until June 1987. These patients 
were recalled in 1997 and their hospital records 
too were studied to detect the presence of the 
above mentioned facial anom alies.Of the 501 
patients recalled 387 responded by presenting 
themselves for the study. O f these 42 were from 
the prospective survey and 345 were those who 
had attended the clinic. Another 164 consecutive 
patients who were seen in 1997 were added to 
the group making a total of 551. There were no 
syndromic patients in this group as they had been 
excluded in the previous study. However in cases 
where there was a doubt a paed iatric ian’s 
opinion was obtained.

Patients were examined for the presence of the 
following anomalies;

Face : Facial asymmetry 
Micrognathia

Eye : Coloboma 
Ptosis
Hypertelorism
Microophthalmia
Ante-mongoloid palpebral fissure 
Strabismus

Ear : Low set ears
Auricular malformations 
Preauricle skin tags

Mouth : Anchyloglosia
Lobulated tongue
Aglossia/hypoglassia
Macrostoma
Microstoma
Lip pits

Patients who had more than one anomaly were 
counted under each category of anomaly.

Family history with regard to clefting was obtained 
in relation to patient’s siblings, cousins, uncles and 
aunts and grand parents. Consanguinity of parents 
and exposure to drugs and viral infections of the 
mother in early pregnancy had been determined in 
the previous study and in the case of patients seen 
in 1997 these factors were investigated by 
questioning the parents. Drugs taken into 
consideration were ; aspirin, general anaesthetic, 
steroid and anticonvulsant. Viral infections 
considered were; rubella, measles, influenza, 
chickenpox and mumps. Chi Square was used to 
test the significance of difference between 
proportions.

Results

Table 1 presents the distribution of subjects by 
gender and type of cleft lip and palate. The study 
revealed that the associated facial anomalies in 
cleft children occurred more frequently in the mouth. 
This was due to the high incidence of anchyloglossia 
(Table 2). Lip pits, macrostoma and lobulated tongue 
were the other more frequently seen anomalies.
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Next common site was the eye where hypertelorism 
and coloboma were found to occur more frequently 
than the other defects (Table 3). Malformation most 
commonly seen in the ear was the low set ears

(Table 4). Skin tags in front of the auricle and 
au ricu lar m alform ations were also seen. 
Deformities involving the facial architecture 
included micrognathia and facial asymmetry (Table
5).

Table 1 -  Distribution of subjects and type of cleft lip and palate

Gender ULCL ULCL +CP BLCL+CP ICP

Male 92 186 38 54

Female 59 107 28 86
Total 151 293 66 140

ULCL -  Unilateral cleft lip, ULCL + CP -Unilateral cleft lip and cleft palate 

BLCL+CP -  Bilateral cleft lip and cleft palate, ICP -  Isolated Cleft palate

Table 2 -  Frequency of anomalies in the mouth in relation to type of cleft

Anomaly ULCL ULCL+CP BLCL+CP ICP Total

Anchyloglossia 4 2 3 6 15
Lobulated T. 0 1 2 1 4
Hypoglossia 0 0 0 2 2
Macrostoma 0 2 3 0 5
Microstoma 0 0 0 2 2
Lip pits 0 2 1 4 7
Total 4 (2.6%) 7 (2.4%) 9 (13.6%) 15 (10.7%) 35

T -  Tongue
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Table 3 - Frequency of eye anomalies in relation to type of cleft

Anomaly ULCL ULCL +CP BLCL+ CP ICP Total

Coloboma 2 1 2 2 7
Ptosis 0 0 1 0 1
Hypertelorism 0 2 3 3 8
Microcpeshalima 1 0 2 1 4
AMPF 1 2 0 1 4
Strabismus 0 1 0 2 3
Total 4 (2.6% ) 6 (2.0%) 8 (13.6%) 9 ( 6.4%) 27

AMPF -  Anti Mongoloid Palpebral Fissure

ble 4 -  Frequency of ear alomalies in relation to type of cleft

Anomaly ULCL ULCL+CP BLCL +CP ICP Total

Low set ears 2 1 4 3 10
Auricular M 0 2 1 1 4
Skin Tags 0 3 2 0 5
Total 2 (1.3%) 6 (2.0%) 7 (10.6%) 4 (2.8%) 19

M -  Malformations

)le 5 -  Frequency of facial anomalies in relation to type of cleft

Anomaly ULCL ULCL + CP BLCL +CP ICP Total

Facial Asymmetry 2 4 1 0 7
Micrognathia 0 0 0 6 6
Total 2 (1.3%) 4 (1.3%) 1 (1.5%) 6 (4.2%) 13

A noteworthy finding was that the incidence of all 
these malformations increased with the degree of 
the cleft lip deformity. They were least common in 
the unilateral cleft lip without cleft palate and most 
common in bilateral cleft lip with cleft palate (p<
0.5 ). These anomalies were more common in 
isolated cleft palate too when compared to 
unilateral cleft lip ( p< 0.5 ).

Table 6 and 7 present the frequency of associated 
anomalies in relation to family history, 
consanguinity and exposure to drugs and viral 
infections. A finding that could be of significance 
was that all associated anomalies were greater in 
frequency in patients whose family history was 
positive compared to that in patients with negative 
family history (p< 0.5). However the frequencies
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Table 6 -  Frequency of anomalies in cleft patients with positive family history and 
consanguineous parents

Anomaly F/H+VeF/H -Ve Total Consanguineous Non-Consanguineous

Facial 10 13 23 2 21
Eye 12 15 27 1 26
Ear 9 10 19 0 19
Mouth 17 18 35 3 32
No Anomaly 99 348 447 28 419
Total 147 404 551 34 517

Table 7 - Incidence of anomalies in cleft patients whose mothers were exposed to drugs and 
viral infections

Anomaly______Drugs + Ve Drugs-Ve Total Viral+Ve Viral-Ve

Facial 7
Eye 6
Ear 11
Mouth 8
No anomaly 127
Total 159

16 23
21 27
8 19

27 35
320 447
392 551

3 20
3 24
2 17
4 31

30 407
52 499

D iscu ss io n

Incidence of other associated facial anomalies in 
children with cleft lip and palate in the present 
series appear to be higher than those reported in 
most of the previous studies. (1 _7) However as 
mentioned earlier there seems to be wide variation 
in the frequency of associated anom alies 
affecting the whole body in cleft lip and palate 
patients reported in different studies. Therefore 
similar variations in relation to the incidence of 
facial anomalies too could be expected. Findings 
of the present study support the view that 
associated anomalies are more frequent in more

severe types of cleft lip and also in isolated cleft 
palate than in unilateral cleft lip without cleft 
palate.

Some of the facial anomalies investigated here 
happen to be diagnostic features of certain 
syndromes which have an association with cleft lip 
and palate. Micrognathia, hypertelorism, anti- 
m ongoloid palpebral fissure, low set ears, 
macrostoma, lip pits could be present in these 
syndromes. In the present series however these 
features were present in children who had no 
recognizable syndrome. Even children who had 
lower lip pits could not be definitively diagnosed as
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having Van der Woulde syndrome as their family 
history was not suggestive of a genetic based 
aetiology as postulated by Christian in 1971. (11) 
Thus the line of demarcation between syndromic 
and non- syndromic cleft lip and palate seems to 
be not very clear. A previous study had drawn 
attention to this aspect in relation to Pierrre Robin 
Syndrome.<12) Further as mentioned earlier some 
of the associated anomalies when occurring with 
cleft lip and palate have recently been recognized 
as syndromes. <3) Therefore the question arises 
whether these associated anomalies form a 
spectrum where the most severe expression is 
identified as a syndrome. Further investigations 
into these aspects are necessary before final 
conclusions could be made. However the fact that 
syndromic features occur in non-syndromic 
patients to a significant degree and that the 
difference between the two is not clear would 
support the theory that a major gene is involved in 
the causation of cleft lip and palate(8) rather than
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Introduction

Dilaceration is a deformity of a tooth due to 
disturbance in relationship between the mineralized 
and unmineralized portion of a developing tooth 
germ.(l)The dilaceration, which can occur either 
in the crown or in the root results in the disruption 
of the normal axial relationship of the tooth.

Dilacerations are estimated to occur in about 3% 
of all permanent dentitions. But little 
epidemiological data are available on their 
occurrence in the primary dentition.® Females are 
six times more likely to be affected. Although 
dilacerations have been reported most frequently 
in the permanent maxillary incisor region, they have 
been observed in primary maxillary incisor and 
mandibular incisor regions/2®

The etiology of dilaceration is not fully understood. 
Several theories have been put forward to explain 
the mechanism which contribute to the 
development of the dilaceration. It is generally 
accepted that an acute episode of mechanical 
trauma to the primary predecessors, apices of which 
lie close to the developing permanent tooth germ 
may result in dilaceration of the permanent 
successor/41 But many studies have found no 
history of trauma. Dilaceration usually involves a 
single maxillary central incisor, whereas if trauma 
is the sole contributory factor, the adjacent incisors 
would more often be affected/5' Dilacerations 
have been observed in teeth with no predecessors, 
suggesting that they may be due to ectopic 
development of the tooth germ/5,6,8'

The following case involved a dilacerated central
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incisor that was associated with a trauma in early 
childhood. The case report describes an early 
orthodontic intervention which had been carried out 
before the root portion of the central incisor was 
mineralized in order to prevent development of the 
dilaceration of the central incisor.

Case Report

A seven year old girl presented to the orthodontic 
unit, Faculty of Dental Sciences, University of 
Peradeniya with a complaint of unerupted left 
permanent central incisor. Her mother was very 
anxious as the bulge of the central incisor crown 
was visible in depth of the upper labial sulcus 
(Figure 1). The child was in the mixed dentition 
period with only the right central incisor and the 
first molars of the permanent teeth erupted in the 
upper arch. There had been a history of trauma to 
the primary dentition around the age of two and a 
half years without a loss of primary incisors. Two 
thirds of upper right central incisor was visible in 
the mouth. Both left primary central and lateral 
incisors had exfoliated prematurely. The right 
central incisor was normal in morphology and 
vitality.

Radiographic examination revealed the presence 
of a dilacerated left central incisor.(Figure 2). The 
crown part of the central incisor was aligned 
parallel to the palatal plane (Figure 3) and the 
root formation was at very early stages.

Early intervention to manipulate the inclination of 
the developing root was possible because of the 
incomplete development of the root. The crown of 
the central incisor was surgically exposed through
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the keratinized gingiva. The orthodontic bracket was 
bonded on the central incisor with a hook made of 
twisted brass wire to facilitate orthodontic traction. 
After the surgical wound was healed, traction was 
applied using a removable appliance and 
elastomeric chain. The tooth moved into a 
favourable position in ten months. Root 
development has progressed during the treatment 
(Figure 4) and the tooth had established normal axial 
inclination with normal crown root angulation 
(Figure 5). The gingival contours of the left central 
incisor was not at the same level as the right 
central incisor (Figure 6). The active traction 
was discontinued to facilitate development of the

Figure 1. Dilacerated upper left central incisor 
visible in the depth of the upper labial 
sulcus

Figure 3. Lateral skull radiograph- inclination of 
left central incisor parallel to the palatal 
plane

normal gingival contour. After three months of 
spontaneous eruption and alveolar remodeling, the 
level of the gingival contours of both central 
incisors were at a satisfactory level (Figure 7).

At the end of the phase one of the treatment, the 
child had a 6 mm over jet and 40% over bite. 
Radiographic investigations revealed the normal 
development of the root and the normal axial 
inclination. Child will be reviewed in the mixed 
dentition clinic until perm anent dentition is 
established for correction of the rest of the 
malocclusion.

Figure 2. Intra oral periapical view showing 
unerupted left central incisor

Figure 4. Intraoral periapical view at the end of 
treatment showing normal root 
development.
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Figure 5. Lateral skull radiograph showing
correct axial inclination of left upper 
central incisor

Figure 6. After completion of
orthodontic traction on upper left 
central incisor

Figure 7. At the end of Phase 1 of 
orthodontic treatment

Discussion

Many factors, such as the severity of the 
dilaceration, incisor position, and degree of coronal 
dysmorphology, may influence the available 
treatment options when managing an unerupted 
dilacerated incisor. A combined surgical 
orthodontic approach is a well recognized treatment 
modality although it has not been extensively 
reported18'

Surgical extraction of the dilacerated incisor is a

common practice as the crown root angulation does 
not permit the normal alignment of the dilacerated 
incisor without perforation of cortical plates of 
alveolar bone but commits the patient to extensive 
future restorative care to replace the lost central 
incisor. Therefore, early diagnosis of dilaceration 
and ideal timing to prevent development of the 
dilaceration is the best treatm ent modality 
available. This gives the child a chance to have an 
intact labial segment which is very important for 
dental esthetics.
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In this case, the trauma to the primary incisors at 
the age of two and a half years relates to the 
location of the dilaceration at the crown root 
junction. The inclination of the crown with the root 
development with an angle to the crown was 
consistent with most common central incisor 
dilacerations. Odontogenic epithelium plays an 
essential role in root development depending on the 
integrity of the epithelial root sheath. In studies of 
dental transplantation, continued normal root 
development depends on the integrity of the 
epithelial root sheath(8). In the management of 
dilacerated incisors also, careful manipulation of 
the inherent potential of the root sheath is 
fundamental to a successful outcome. Therefore,
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Introduction

The British took over in 1796 the hospital system 
that existed from the time of Dutch occupation 
(1650-1796). These hospitals were staffed by 
doctors, medical assistants and administered by the 
Department of Health. The importance of public 
health was realized when the Department of Health 
created the health unit in 1926. It was started in 
Kalutara with a medical officer of health in charge. 
These units were purely for public health function. 
By 1950 there were 67 such units established 
throughout the country. Sanitary inspectors were 
recruited and trained by the sanitary branch of the 
Medical Department of the Department of Health. 
The designation of the Sanitary Inspector was 
changed to Public Health Inspector in 1952. Public 
health nurses, midwives and other categories of 
health personnel were trained at the Health Unit 
which is now the National Institute of Health 
Sciences.

The Government Dental Service

Though there were British qualified dentists 
established in the private sector since 1915 to treat 
the British population resident in Ceylon and the 
rich local population (1) dental treatment was not 
available to the local underprivileged population. 
When Dr. Waithialingam Balendra, LMS (Cey) 
returned from the United Kingdom after having 
obtained a diploma, licentiate in Dental Surgery, LDS 
(Eng), he had the vision to impress upon the 
Government the need to commence a dental health 
care service essentially to serve the poor local 
population. He was responsible for having the first

dental clinic organized at Regent Street Hospital in 
1925 which was shifted to the present site at Ward 
Place in 1926. Dr Balendra, LMS (Cey), 
LRCP.MRCS (Eng), LDS (Eng) was appointed as 
the first Dental Surgeon (2) of the institution. (He 
was later awarded and honorary FDSRCS (Eng). 
He employed three apothecaries and trained them 
to do scaling and extraction of teeth. They were 
paid the same salary as Dental Surgeons. The 
apothecaries were SPV Illukkum bura, A 
Nanayakkara and GC De Silva.. These three 
persons were later registered as dentists in the 
Dentists Register under Act No. 27 of 1927 after 
taking an examination set up by the Ceylon 
Medical College Council (predecessor of Ceylon 
Medical Council). The first dental school started in 
1938 with a two year course for six medical 
graduates. Three of them joined the health 
department in 1940. The school was closed down 
after the passing of the first batch. The Dental 
School was restarted in 1943 with four students 
and on graduation in 1946, they were appointed as 
Dental Surgeons on a temporary basis on a daily 
wage of Rs 11.53 per day.

Public Health Dental Service

At first the hospital dental clinics in Colombo and 
outstations treated most patients by extractions. 
Work was confined mainly to the relief of pain, with 
hardly any Conservative Dentistry. By 1950 there 
were many dental clinics established in the major 
towns like Galle, Kandy, Batticaloa , Jaffna and 
Kurunegala.

The department of Health solicited aid under the
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Colombo Plan to develop a school health dental 
service, on the initiative of the Director of Medical 
and Sanitary Services, Dr WG Wickramasinghe. 
He had observed the school dental service and its 
functions in 1947, during a visit to New Zealand. 
That service came into existence in New Zealand 
in 1921, at a time when there were gross neglect of 
the dental health of the children, and insufficient 
numbers of dental surgeons to treat them. A two 
year intensive course of training was given to 
carefully selected young women who worked 
under the control and direction of dental surgeons. 
There were approximately 600 Dental Nurses 
working in New Zealand in 1950.<3>

The New Zealand health service had a well 
developed (since 1921) method of providing dental 
care to pre school and primary school children 
through the dental nurses. The dental care given 
by these nurses while being curative (emergency 
treatment) is essentially health education, 
prevention of disease and oral health promotion.

Following on the recommendations of the Report 
by Dr JL Saunders, BDS (New Zealand) FRDRCS 
(Eng) (Director, Division of Dental Hygiene, 
Department of Health, New Zealand -  Dental 
Advisor under Colombo Plan), Dr Wickramasinghe 
decided that such a scheme would be a suitable 
method of controlling dental caries, the most 
prevalent oral health problem in Ceylon. It was to 
be the start of a Dental Public Health Service. The 
New Zealand government pledged assistance to 
this project up to a value of £ 20,000 in 1951. Six 
girls were sent to New Zealand for a two year 
training programme of dental care for young 
children (under 13 years). These nurses were to 
work under the control and supervision of a dental 
surgeon to be appointed to the School Dental 
Service. A dental surgeon employed by the 
Department of Health Miss R. Kartigesu (LDS) 
was also selected to go to New Zealand for six 
months to see how the New Zealand School 
Dental Service was organized. The six nurses and 
the dental surgeon returned to the island in July 
1953, having successfully completed their training.

A group of six girls was also sent to be trained in 
New Zealand in 1955.

The School Medical Officer of Colombo, Dr MTA 
Sandarasagara, assisted by Miss R Kartigesu, the 
school dental surgeon, was placed in charge of 
organizing the school dental services in Ceylon. 
Three boys’ schools and three girls’ schools were 
selected for the scheme.

School clinics were established as follows:

Girls’ schools 
Good Shephard’s Convent 
St. Paul’s School 
All Saints’ School

- Kotahena
- Milagiriya
- Borella

Boys’ Schools 
St Benedict’s College 
St Peter’s College 
Zahira College

- Kotahena
- Bambalapitiya
- Maradana

One school dental nurse was appointed to each 
school under the supervision of the school dental 
surgeon. (3) This was the beginning of the school 
dental service which now employs 524 school 
dental nurses (now called School Dental Therapists) 
in approximately 280 School Dental Clinics.

The nurses concentrated on the maintenance of 
good oral health o f the ch ildren  from the 
kindergarten class to about the age of thirteen. They 
worked under the supervision of the dental surgeon 
who visited the clinic once a week. The dental 
nurses also treated children referred for dental care 
by the school medical officers during their 
inspections. A survey carried out in 1953 by Dr. 
Kartigesu and Tutor Sister Salter found that the 
incidence of dental caries was high and that most 
children were suffering from periodontal disease)3'

Scope of work of dental nurses and their 
training

The work done by the dental nurses was mainly 
treatments such as extractions, fillings and scaling.
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They also did a considerable amount of oral health 
education in the schools, giving instruction to 
children and parents on the care of their teeth. The 
New Zealand curriculum was copied. The two year 
training period was divided into four semesters. The 
course was conducted in English until 1969 when 
the curriculum was translated into Sinhalese. The 
curriculum was revised in 1979 in the context of 
primary health care needs.

Dental Nurses Training School

Once the Health Department decided to develop 
the school dental nurse system, it was necessary 
for the government to establish a training school in 
Ceylon. The New Zealand government had already 
given training for twelve nurses and a dental 
surgeon. They agreed to assist further, giving the 
services of a tutor sister, training dental surgeons 
and by donating materials. Many dental surgeons 
from the Department of Health were sent to New 
Zealand periodically for participation in training 
programmes.

The land at Maharagama was donated by Sir John 
Kotalawala. The building was constructed by the 
Sri Lanka government The Dental Nurse Training 
School was established in 1955 to train fifteen 
nurses per year. The school has since trained more 
than 800 school dental nurses who have staffed 
the 280 school dental clinics since established. There 
are 524 school dental therapists serving in these 
clinics at present.

The staff of the School

The first principal of the school was Dr Bruce Rice

of New Zealand who was sconded to the 
Department of Health by the New Zealand 
Government together with two tutor sisters KAM 
Salter and Webber. The school since has been 
managed and administered by the succeeding 
principals namely Drs S Gunatilleke, HG Perera, 
DD Fonseka, S Abeyratne and S Samaraweera.

The last batch of dental therapists completed their 
training in January 2000. Since then the 
Department of Health tentatively suspended the 
intake of new batches pending a re-assessment of 
the programme. However, recently a decision has 
been taken to recommence training and 
accordingly the admission of a new batch is 
imminent.
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Dent-x
Dental x-ray services

144A, S.De S. Jayasinghe Mw, „
Nugegoda U p c n  .

Monday to Saturday 9.30 AM to 8.00 PM 
Sunday 9.00 AM to 4.00 PM 

Closed on Poya Days
We offer free  X -ray fac ilities

* F o r  D e n ta l  S u rg e o n s
* O n re q u e s t f o r  D S  s  fa m i l y  m e m b e rs
* D S  s  A s s is ta n ts  /  D s  s  N u r s e s
* D s  s  M in o r  s t a f f  w o rk e r s
* R e p e a t x - r a y s  a s  r e q u e s te d  b y  D s  s

Special a s s is ta n c e  c o u ld  b e  p r o v id e d  to  c o v e r  
D G D P ca se  b o o k s .

All requests for free radiographs should be
addressed to Miss Shyamalee. Telephone: 077 305091

Tooth...X ray
Dental x-ray services

122/2, Kandy Road, Gaala Handiya, Kiribathgoda. Open :
Monday to Saturday 10.00 AM to 6.00 PM 

Sunday 9.30 AM to 12.00 PM 
Closed on Mondays

We offer free  X-ray facilities

* F o r  D e n ta l S u rg e o n s
* O n re q u e s t f o r  th e ir  fa m i l y  m e m b e rs
* D S  s A ss is ta n ts  /  D S  s  N u rse s
* D s s M in o r  s t a f f  w o rk e r s
* R e p e a t x -ra y s  a s  r e q u e s te d  b y  D s  s

Specia l a s s is ta n c e  c o u ld  b e  p r o v id e d  to  c o v e r  
D G D P  c a se  b o o k s .

All requests for free radiographs should be
addressed to Miss Samailthi. Telephone: 072 900128



With Best Compliments
From

Darley Butler & Co., Ltd,
98, Sri Sangaraja Mawatha, 

Colombo 10.

Marketers o f Quality Toothbrushes

Ultra B>j
WITH DUPONT TYNEX HEXAGONAL BRISTLES
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Abbreviated prescribing information.

Axcil®
Amoxycillin

Indications: Axcil is indicated in the following infections when they are caused by susceptible 
bacteria. R espiratory trac t infections; ear, nose and throat infections; urinary tract 
infections; gastrointestinal infections; enteric fever, skin and soft tissue infections; biliary tract infections, 
orthopaedic infections; pelvic infections; septicaemia; endocarditis, meningitis; dental abscess, 
periton itis. A xcil m ay be used for the preven tion  o f bacteraem ia associated w ith 
procedures such as dental extraction, in patients at risk of developing bacterial endocarditis.

Cautions, C ontra-indications and Side-effects: Those patients who are hypersensitive 
to penicillins can react against amoxcycillin.

Dose: Adults 250rpg 3 times a day may be doubled in severe- infections.
Children 125 mg 3 times a day may be doubled in severe infections(20mg/kg per day.)

' 1
Dental Abscess 3g repeated once after 8 hours.

Dosage forms: Axcil capsules 250,500 mg,
Suspension 125 m g/5m l

Pack Size : Axcil 250 mg Pack of 1000,500mg Pack of 100, Suspension 100 ml.

Cloxif
Cloxacillin

•t

In d ica tio n s: In fec tio n s  caused  by p e n ic illin a se  p roducing  organ ism s, especia lly  
staphylococci; the clinical conditions w here it is used include skin and w ound sepsis, 
(especially in diabetics), cellulitis, breast abscess.

C autions: C loxacillin is no t recom m ended for use against organism s w hich do not 
produce penicillinase.

C ontra-indications: Those patients w ho are hypersensitive to penicillins can react 
against cloxacillin.

Side-effects: Nausea, abdominal discomfort, vomiting, rashes.

D ose: By mouth, 500 m g every 6 hours, at least 30 m inutes before intake o f food. 
Children  under 2 years, quarter adult dose; 2-10 years half adult dose

Dosage form: Cloxil capsules 250 mg 
Pack size: 1000

Rapisol®
Paracetamol

In d ica tion s: For m ild  to m oderate pain o rig ina ting  from  som atic structu res; fo r 
symptomatic relief of fever in children and adults.

Cautions: Hepatic and renal impairment

Side-effects: Skin rash, urticaria. liver damage occurs with overdosage.

Dose: By mouth, 0.5-1 g every 4-6 hours to a max. of 4 g daily; Children 2 months 60 mg 
for post-immunisation pyrexia; Under 3 months (on doctor’s advice only). 10 mg/kg (5 mg /kg if 
jaundiced); 3 months -1 year 60-120 mg, 1-5 years 120-250 mg, 6-12 years 250-500 mg; 
These doses could be repeated every 4-6 hours when necessary (max. of 4 doses in 24 hours)
Dosage form: Rapisol tablets 500 mg.

Pack size: 100

Astron Limited.,
688, Galle Road, Ratmalana, 

Sri Lanka. 
T e l: 636741 Fax : 636173 

E -m ail: astron@astron.lk

mailto:astron@astron.lk


AND fOREMOSt
A s  the Dental Care Leader in Sri Lanka, Signal has several firsts to its credit,

1 st to introduce a clinically proven
toothpaste and toothbrush in Sri Lanka.

1 st to conduct islandwide dental support 

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

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

1 st to bring the innovative 3 angled toothbrush.

1 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 Congress in 
Sri Lanka.

Signal2
LEADING DENTAL PROTECTION

AK2 Pro - Ethul Kotte. 074-404002, 871899


