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calls this a new way of thinking. Ernst Mayr x said,
" The replacement of typological thinking by
population thinking is perhaps the greatest con-
ceptual revolution that has taken place in biology ".

Similarly, in the field of treponematosis, the

x Mayr, E. (1963) Animal species and evolution, Cambridge,
Mass., Harvard University Press.

replacement of multiple-disease thinking by single-
disease thinking would produce an equally impressive
impact in the spheres of medicine, sociology, educa-
tion and communications. Adoption of the new
concept would generate new ideas leading to new
policies and in turn to new applications more fruit-
ful in the eradication of treponematosis than any
now imaginable.

Frequency of Oral Submucous Fibrosis in North India

by J. J. PINDBORG, D.D.S., Dr. Odont., Professor of Oral Pathology, Royal Dental College,
Copenhagen, Denmark

Oral submucous fibrosis is an insidious chronic
disease of unknown etiology, reported mainly in
Indians, and affecting the entire oral cavity. The
basic change is a fibro-elastotic transformation of
the connective tissue in the lamina propria, associ-
ated with epithelial atrophy, sometimes preceded
by vesicle formation. In later stages the oral mucous
membrane becomes stiff and the patients suffer from
trismus, with resultant difficulties in eating.

In 1956, Paymaster a described the development
of a slow-growing squamous cell carcinoma in
one-third of his patients with submucous fibrosis
at the Tata Memorial Hospital in Bombay. In
contrast to this, Sirsat & Khanolkar b remarked that
this observation was not borne out by their experi-
ence.

Because oral cancer is extremely frequent in India,
all possibilities of finding oral precancerous condi-
tions should be explored. Therefore, it was decided
to look out for submucous fibrosis during surveys
of oral mucosal diseases in various parts of India,
as no figures are available regarding the frequency
of submucous fibrosis in the Indian population.

Material and methods
The surveys were carried out in the cities of

Bombay and Lucknow from October 1963 to
May 1964. In the two cities all patients coming to
the Admission Clinics at the Government Dental

a Paymaster, J. C. (1956) Cancer (Philad.), 9, 431-435.
b Sirsat, S. M. & Khanolkar, V. R. (1962) Indian J. med.

Sci., 16, 189-197.

College, Bombay, and at the Dental College
Lucknow, were examined until a total of 10 000 had
been studied in each place. The patients were
examined in electric light and the oral cavity screened
by means of two mouth mirrors. The patients were
questioned with regard to age, as well as to smoking
and chewing habits. In Bombay the religion was
also recorded.
The clinical criteria for submucous fibrosis are

not well established, because the condition was not
described until 10 years ago. The clinical picture is
varied. In most patients the earliest clinical change
is the appearance of whitish, blanched, depigmented
areas, especially in the buccal and labial mucosae
(Pindborg et al.c). Stiffening of the mucosa is a
late sign that is not always found, whereas atrophy
of the lingual papillae is a rather constant pheno-
menon. Sometimes the patients complain of blisters
and stomatitis. In the majority of patients there is
a history of a burning sensation to spicy food,
often over many years.
The survey was carried out by the author, assisted

by four dentists, specially trained for the purpose
in each college.

Findings

The results of the survey are shown in the tabula-
tion opposite:

c Pindborg, J. J., Chawla, T. N., Srivastava, A. N.,
Gupta, D. & Mehrotra, M. L. (1964) Acta odont. scand.,
22, 679.
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Bombay Lucknow
Number of individuals examined 10 000 10 000
Number with submucous fibrosis 50 51

Males ..... . . . . . 38 29
Females ..... . . . . 12 22

Percentage with submucous
fibrosis .......... . 0.50 0.51

Ratio men: women with sub-
mucous fibrosis .... . . . 3.2:1 1.3:1

Average age for women with sub-
mucous fibrosis . . . . . . . 38.8 years 37.6 years

Average age for men with sub-
mucous fibrosis . . . . . . . 44.3 years 47.5 years

Percentage of cases with concomi-
tant leukoplakia .... . . 38.0 15.7

Percentage of cases with concomi-
tant carcinoma .... . . . 2.0 9.8

With regard to frequency, it is interesting to note
the almost identical figures obtained from the two
different cities in India. The sex distribution varies,
however, the ratio of men to women patients being
higher in Bombay than in Lucknow. Both cities
exhibited similar figures for average age, but women
were affected earlier than men in both cities. The
youngest persons were a 22-year-old man and a
woman of the same age. The oldest was a 72-year-
old man. The investigation also involved the
registration of simultaneously occurring leukoplakia
and cancer in patients with submucous fibrosis. The
patients in Bombay had more than twice as many
leukoplakias as the patients in Lucknow, but the
Lucknow patients exhibited five times more oral
cancer than the patients in Bombay. With regard
to religion, 41 patients were Hindus, 6 Moslems,
1 Christian, 1 Parsee, and 1 Jew in the group from
Bombay. Smoking and chewing habits were found
among 47 patients in Bombay and among 49 in
Lucknow.

Discussion

According to the present investigation the frequen-
cy of submucous fibrosis among the population in
North India is about 0.5%. It could be argued,
however, that the individuals examined were selected
in the sense that they all came to the two dental
colleges because of symptoms from their teeth.
This argument is valid so long as the patients with
submucous fibrosis came because of symptoms from
that condition. This, however, was not the case.
Only a few came with complaints of symptoms that
could be attributed to submucous fibrosis. It
therefore seems reasonable to consider the material
as less biased-and the figures obtained as more

closely approximate to any based on a representative
random sampling procedure-than might appear at
first sight.
The difference in sex distribution in the two cities

is not easily understood. The ratio of men: women
attending the dental colleges in Bombay and
Lucknow being 2.0:1 and 1.7:1 is not such that
it can explain the observed discrepancy. In the
largest study of submucous fibrosis published so
far (Sirsat & Khanolkar's 85 patients b), an equal
sex distribution was found, whereas Rao dreported
that 63% were women in his material of 46 patients.
According to the literature there seems to be a

rather wide age-range, although the majority of
patients are in the 20-40 age-group. The present
material shows a higher age than expected for the
males. The distribution according to religion did
not reveal any notable differences.
The findings of 38.0% and 15.7% with leukoplakia

and 2.0% and 9.8% with oral cancer in Bombay
and Lucknow, respectively, lend support to the
assumption that submucous fibrosis is a pre-
cancerous condition. Among the 10 000 patients in
Bombay and in Lucknow the over-all frequency
of oral leukoplakia was 2.8% and 3.2% (Pindborg
et al.e). Therefore, the frequency of leukoplakia
among patients with submucous fibrosis is signifi-
cantly higher than in people without the disease.
With regard to oral cancer, the Lucknow material
revealed 5 carcinomas among patients with sub-
mucous fibrosis, whereas only one case was observed
in Bombay. Although Sirsat & Khanolkar b do not
consider submucous fibrosis to be a precancerous
condition, their material from Bombay had a
7.1 % frequency of leukoplakia and a 4.7% frequency
of carcinoma which is considerably higher than
among the normal population of Bombay.

Oral leukoplakia is considered to be a pre-
cancerous condition, although at present it is not
known how often an area of leukoplakia becomes
malignant (Pindborg et al.f). Possibly the develop-
ment of carcinoma in submucous fibrosis occurs
after an intermediary stage of leukoplakia.
The question of submucous fibrosis as a pre-

cancerous condition can be further clarified by (a)
examining a number of patients with oral cancer

d Rao, A. B. N. (1962) Brit. J. Surg., 50, 23.
e Pindborg, J. J., Chawla, T. N., Misra, R. K., Nagpaul,

R. K. & Gupta, V. K. (1965) J. dent. Res. (in press).
f Pindborg, J. J., Renstrup, G., Poulsen, H. E. & Silver-

man, S. (1963) Acta odont. scand., 21, 407.
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in India for submucous fibrosis and (b) following
patients with submucous fibrosis over longer periods
of time. Such projects have been undertaken.

* *

The author wishes to acknowledge with thanks the
valuable assistance given by his Indian colleagues,
Dr T. N. Chawla, Dr V. K. Gupta, Dr H. K. Kalapessi,
Dr S. A. Kale, Dr R. K. Misra, Dr R. K. Nagpaul,
Dr B. Singh and Dr H. N. Taleyarkhan.

Frequency of Oral Submucous Fibrosis among 100 South Indians
with Oral Cancer

by J. J. PINDBORG, D.D.S., Dr. Odont., Professor of Oral Pathology, Royal Dental College,
Copenhagen, Denmark, and J. ZACHARIAH, D.D.S., M.D.S., Department of Oral Pathology,
Dental College and Cancer Institute, Medical College, Trivandrum, India

Submucous fibrosis is an oral condition described
first by Joshia and reported mainly among Indians.
Reviews of the available literature have recently
been published.b, c The condition is chronic and is
clinically characterized by blanching of the oral
mucosa, associated with stiffness of the mucosa.
In some cases vesicle formation also occurs. In
severe cases the patients have marked difficulties
in chewing, swallowing and speaking. Most of the
affected patients exhibit a pronounced atrophy of
the tongue papillae.c

Paymaster,4 reporting from Bombay, described
the development of a slow-growing squamous cell
carcinoma in one-third of his patients with sub-
mucous fibrosis; Sirsat & Khanolkar,b on the other
hand, also working among Bombay patients, could
not support Paymaster's findings.
During a stay in Trivandrum, South India, the

senior author noticed a seemingly high frequency
of submucous fibrosis among the population.
Moreover, an inquiry of the Cancer Institute in
Trivandrum revealed that, in 1963, cancer of the oral
cavity constituted 36.6% of all cancers (2311 cases)
admitted to the Institute. It seemed of interest,
therefore, to determine the frequency of submucous
fibrosis among patients with oral cancer, especially
as such a study does not appear to have been under-
taken previously.

a Joshi, S. G. (1953) Indian J. Otolaryng., 4, No. 3,
pp. 1-4.

b Sirsat, S. M. & Khanolkar, V. R. (1962) Indian J. med.
Sci., 16, 189-197.

c Pindborg, J. J., Chawla, T. N., Srivastava, A. N.,
Gupta, D. & Mehrotra, M. L. (1964) Acta odont. scand.,
22, 679.

d Paymaster, J. C. (1956) Cancer (Philad.), 9, 431-435.

Materials and methods
During May-July 1964 all patients admitted to the

Cancer Institute, Trivandrum, with oral cancer were
examined for submucous fibrosis. The study group
comprises the first 100 patients admitted to the
Institute with verifiable oral carcinoma during the
3-month period. All carcinomas were verified by
biopsy.
For comparison, 2000 persons consecutively

coming to the Admission Clinic of the Dental
College, Trivandrum, during the same period were
routinely examined for the presence of submucous
fibrosis. These persons came to the Dental College
for various oral complaints, but in no case for
mucosal lesions only or for oral carcinoma. Each
person was examined in electric light and the oral
cavity screened by means of two mouth mirrors.
Information regarding age, sex, religion and chewing
and smoking habits-and, for the cancer patients,
chilli intake and clinical symptoms-were entered
on special cards.
The diagnosis of submucous fibrosis was made if

the patient exhibited clinically a blanched oral
mucosa with fibrous bands traversing the cheeks,
lips and/or soft palate (Pindborg et al.'c).
The location of cancer was registered according

to the suggestions put forward in the report of an
informal international meeting of investigators on
the epidemiology and pathology of oropharyngeal
tumours that was convened by WHO in New Delhi,
8-15 October 1963.

Findings
Forty of the 100 oral cancer patients had clinical

signs of submucous fibrosis, while only 19 cases
1605c


