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During the last decade several investigations of a peculiar oral 
disease mainly observed in India, have been repoi ted. The con- 
dition has not yet heen described in the dental literature outside 
of 1ndi:t :tiid different opinions are held on several aspects o f  tlic 
dise:isc. I t  inay, therefore, he helpful to review the literature :inti 

:idd :I tlescription of 25 new cases. 111 subsequent p:tpers Iiisto- 
logic features of the disease will be described. 

PREVIOUS INVESTIGATIONS 

Terminology 

I n  1952, Schzvartz described 5 1ntli:in woiiieii, from East ACri- 
ca, with “Alrop1ii:i idiopat1iic:t (tropica) inucosae oris”. From 
lndia herself came n report in 1953 by J o s h i ,  who coined thc 
tcrrii “Submucous fibrosis c;f thc palate and pillars”. Other n:imes 
suggested are ”Diffuse oral suhiiucous fibrosis” (La /  1953) ,  
“Idiopathic sc1erotlerni:i of the mouth” fSu 1954) , “Idiopathic 
1):il:ital fibrosis” ( K a o  1962), and “Sclerosing stonlatitis” (BehZ 
l!K?). In the present piper  the term of subiiiucous fibrosis (s.f.) 
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will be used, because it is widely accepted. The disease niay af- 
fect several areas of the oral inucosa and pharynx, but affections 
elsewhere in the body have not been described so far. 

Race, sex, and age 

No information is available with regard to the overall frequen- 
cy of s.f. in the Indian population. Exnmination of 3 large p o p -  
lation groups have revealed a higher frequency than expected, 
viz., about 0.5 per cent (Pindborg 1964).  

Investigator Year Country Material Percentage Age rangc 
women in gcars 

1952 East Afri- 5 100 ? 
ca (Indians) 

La1 1953 India 20 ? ? 
(Madhya 
Pradesh) 

Joshi 1953 India 41 54 10 - 60 
(Bombay) 

su 1954 China 3 0 30 - 40 
(Taiwan) 

Rao  & Raju 1954 India 7 86 18 - 40 
(Lalcliand in discus- Nepal 15 ? ? 
sion to  Rao 8: Ilaju) 

DeSa 1957 India 64 53 10 - 55 

Sharan 1959 India 21 males pre- 12 ~- 62 
dominated 

1962 India 46 63 12 -64 
(Hyderabad) 

10 - 58 Sirsat 8: Khanolkar 1962 India 85 53 
(Bombay) 

Present investi- 1964 India 25 60 9 :  22-65 
(Lucknow) average : 33.7 y r ~  gation 

average : 53 6 yr\.  
(s : 40-71) 

___- ._ 
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Table 1 shows the geographic distribution of the cases of s.f. 
published so far. The disease is seen in Indians only, except for 
3 Chinese iiien reported by Sir 1954 and some Europeans living in 
Hyderabad, mentioned by Hao 1962. In a discussion of Rao & 
Hnju’s paper from 1954 Lnlchnnd reports that he saw 15 cases 
in Nepal during 25 days. No caste or religious group is especial- 
ly affected. With regard to sex, an  equal distribution was found 
in the largest material published so far  (Sirscrf & Khanolkar 
1962) and in DeSa’s material (1957) .  A predominance of women 
has been recorded by Schwcrrtz 1952 (5 patients), Rao 62 R a j u  
1954 ( 7  patients) and Rao 1962 (46 patients). Male predomi- 
nance was observed by Sharnn 1959 (21 patients). There seems 
to be a rather wide age range, although a majority a re  in the 20 
lo 40 age group. Paymaster 1956 finds, however, that usually 
younger persons are affected. The disease affects poor a s  well 
as well-to-do people. 

Symptoms 

Prodromal symptoms 

The onset of the condition is insidious and is often of two to 
five years’ duration. According to most authors, the first synip- 
toni is a burning sensation of the oral inucosa and inability to 
eat spicy food. A number of patients also complain of “stoiiia- 
titis” in the early stages. 

Later symptoms 

After varying periods of time, in some cases a few years after 
the initial symptoms, the patients complain of stiffening of cer- 
tain areas of the oral niucosa, leading to  inability to protrude the 
tongue and to  whistle or to blow out a candle. Furthermore, f i -  
brosis of the niucosa behind the molars and the pterygo-nian- 
dibular raphe causes a trisnius. The patients suffer difficulties 
in swallowing. Su (1954) also mentions dryness of the mouth. 
When the fibrosis reaches the pharynx, referred pain in the ears 
may be experienced (Rcro 1962).  The same author finds deaf- 
ness in one third of the patients, due to occlusion of the Eustach- 
ian tubes. DeSa (1957) mentions a nasal voice a s  one of the Inter 
syrnptonis in some patients. 



Clinical f ind ings  

Palate nntl f~rucial pillars 

These :wens of the oral iiiucosa are ordiiiarily the first ones 
affected in s.f. Often the disease begins with stomatitis and oc- 
casionally with vesicles on the hard palate and cheek (Joshi 
1953, ZjeSri 1957, Sirstrt & Klictnolknr 1902, Pinrlhorg & Singh 
1964). The iiiiicosa then heconies blnnched, slightly opaque white, 
:mtl scar-like foriiintions, consisting of  :I white network, are seen 
especially in the lateral parts of the soft p l a t e  a t  the junction of 
the pillars with the soft palate. The uvula is often reduced in size. 
On p:ilp:ition the i1iucos:i feels stiff and inelastic, and the soft 
palate has reduced iiiobility. The fibrosis extends into the pillars, 
which become thick and short. The tonsils are pressed between 
the fibrosed pil1:irs (Joshi  1963) .  Soinetiines the condition spreads 
lo  pharynx and down to the pyriforiii fossne. 

nuc~ctr l  ??f l l ( ’OSf1  

In  the majority of the p t i en t s ,  the buccal inucos:i is also [if-  

fectetl. ‘I’hc ~iiucos:~ is whitish :id firmly attached to the untlci.- 
lying tissue. Firiri vertical fibrous bnnds c:in be felt in the re- 
gions opposite the premolars (Lal  1953).  Soriietiiiies the changes 
are unilateral. 

All observers have noted involvcinent of the tongue, which be- 
e o me s tied. Thirty of  Xrr o ’ s  46 1) :\ t ien t s de nion s t r :I t etl inability 
to protrude the tongue, whereas only 9 per cent of ZlcSds pa- 
t ieri t s exh i bi Led t hi s feature. 

Trisniirs 

TWO authors (DcStr 1957 and H u o  1962) have ineasured tlic 
tlegiw of trisnius seen in s.f. I n  contrast to a normal opening o f  
4.1 cm, D r S n  found the average opening in s.f. to be 2.0 cni. Zitro 
finds that the space between the incisal edges of the upper and 
lower incisors is reduced to 4-6 111111. Sirsut  (1958) has report- 
ed on devialion of the jaw in  opening due to  a unilateral involvc- 
ment of the ~~Ler~gomnndibular  raphe. 
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Laboratory findings 

In more than half of his patients DeSn (1957) observes a n  in- 
creased blood sediiiientation rate. DeSrr :IS well as Sirstit c t  Klinn- 
olknr (1962) report :t marked aneiiiia in patients with s.f., 
~1iere:is Hno 196% found a inicrocytic aneniia in half of the pa- 
tients and f'crgiimstcr (1956) only :i moder:tte anemia. Increased 
7-globulin is reported by DeStr :ind Sirsnt k Ii'hanolknr, whereas 
Rno (1962) finds normal values. All investigators, howewr, 
ngrce that there is :in eosinophilia in patients with s.f. 

Submucous fibrosis as  R precancerous condition 

In one third of his material of s.f., Ptrgn1ustc.r (1956) finds 
slo\v-growing squaiiious cell c:ircinorn;t. In contrast, Sirstrf ~t 
Khtrnolknr ( 1962 ) have observed only (i cases of leulq)lnIcia :ind 
4 cahcs of carciiioixi :iiiioiig 85 patients with s.f. 

Etiology 

The  etiology of s.f. is obscure. The clinical picture of stiffness 
:tnd iiiiniiobility of  the oral niucosa arid l h c  histologic changes in 
the connective tissue suggest a coinparison with the  oral inwlw-  
iiierit in sclerodcriiin, one of the collagen diseases. There :ire also 
marked histologic siinilarities with other connective tissue dis- 
orders. In s.f., however, there is neither indication of C L ~ ~ : I I ~ C O L I ~  

involwinenl nor visceral spreading. 
Suspecting lhnt the pathogenesis of s.f. niight lie in Ihc con- 

tinuous prolonged action of ;I mild irritant, Sirscrt & I~lirrnoll,-trr 
( 1960)  subjected rat palates to  painting with c:ips::'icin. C:ipsai- 
chi is the :ictivc irritant principle of chillies, which makes the 
Indian food spicy. The experinienls slio\vctl that i n  the uriini- 
paired aninid c:ipsaiciii arouses only a liiniled connective ti4sue 
response. An protein-depleted or  vit:unin 1%-deficient :ininials the 
response was inore widespread and serious. 

Another Indian linbil, chewing of betel nut, has also been sus- 
pected of playing a role in the production of s.f. ( I d  1953, 
Shnrrrn 1959). Sirsrrt ~t Khtinolkrrr (1962 a )  tested this by apply- 
ing arecolinc, the most important all<:iloid in the hetel nut, to 
the oral iiiucosa of rats and concluded that arecoline pro1):ihly 
plays no significant role in the causation of 1iuiii:in s.f. 
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At present it is not possible to state, whether, if the iiiild ir- 
ritant is a causative agent, it acts as  an  iiniiiediate stressor or 
acts indirectly as a n  allergen (Sirsat 1958). 

Treatment 

Several procedures have been tried in the treatment o f  s.E., 
such as surgical cutting of the fibrotic hands, and/or injection 
of  fihrolysia, gold or  vitamins A and E (Rao 1962). Only corti- 
sone and its latest purified derivatives have helped. Both DeSa 
(1957) and Rrro (1962) recommended the combined use of sys- 
lernically administered corticosteroids and locally injected hyd- 
rocortisone. Impro~einent  does not, however, seem to be pernia- 
nent. In  1953 Joshi reported some relief from injections of ar- 
seno typhoid and large doses of iodides internally. 

OWN INVESTIGATIONS 

Material 

During an epidemiologic study of oral “white lesions’’ carried 
out at the Dental College, Lucltnow, 25 patients suffering from 
subinucous fibrosis were subjected to a detailed investigation. 

Sex, age, and oral habits 

Fifteen were women and 10 were men. The age of the wonieii 
ranged from 22 to 65 with a n  average of 33.7 years. For the men, 
the age range was 40 to 70, with an  average of 53.6 years. 18 pa- 
tients were Hindus and seven were Moslems. 

From 24 patients information was obtained as to oral habits. 
Nine types of  habits were noted. Pan* with tobacco: 8 patients, 
pan with tohacco plus hidi-‘ or cigarette-smoking: 4; pan with 

* Pan is a preparation of betel leaf, hetel nut (raw or cured), slaked lime 
and catachu. This combination is chewed with or without tobacco. The bolus 
formed by chewing the preparation is either spat out, swallowed or kept i n  
the mouth for hours, sometimes during sleep also. There are differences in 
thc variety of the hetel nut, tohacco, and lime used in different regions of 
India. 

** Bidi is an Indian form of a cheap cigarette. In Lucknow, Uttar Pradesh, 
it is made by rolling hetween the fingers a rectangular dried piece of T e n -  
buriii (diospyros melanoxylon), also called Tendu leaf, with 0.30 to 0.36 gm 
of Saurashtra tohacco (from the State of Gujarat) or Nipani tohacco (from 
the State of Mysore) and finally roped with thread. The length of the hidis 
varies from 4 to 7.6 em. 
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tobacco plus pure tobacco-chewing: 3; pan with tobacco plus 
pure tobacco-chewing plus bidi-smoking : 2 ; pan without tob:ic- 
co: 2; tobacco-chewing plus bidi-sinolting: 2 ;  bidi-smoliing : 1 ; 
pan occasionally: 1; and betel nut-chewing plus cigarettes: 1. 

Symptomatology 

Six patients experienced symptoms within 1 to 8 months be- 
fore examination. 19 patients stated to have had symptoms from 
1 to 25 years prior to examination. 

The inost coninion first symptom seen in 13 out of 25 cases 
seemed to be a burning sensation in the mouth, often experi- 
enced when eating spicy food. Another initial symptom in  8 pa- 
tients was' the occurrence of blisters, especially in the palates, 
ulcerations or recurrent stomatitis. Other early symptoms were 
excessive salivation ( 3  patients), dryness of the mouth ( l ) ,  re- 
ferred pain ( 5 ) ,  and swelling of the oral mucosa ( 2 ) .  

In  the later stages, when the oral inucosa became less mov- 
able, the patients complained about difficulties in opening the 
mouth (9  patients) and about increasing stiffness of the mu- 
cosa ( 2 ) .  One patient suffered froin dysphagia. In 2 patients no  
symptoms were reported. 

Clinical findings 

Vesicles were seen in the buccal niucosa of only one patient. 
In  two others, small superficial erosions were present in the 
p u 1 n t e s . 

Pathologic changes were observed in the buccal iiiucosa of all 
patients. All patients except two had bilateral lesions. In all pa- 
tients but one the changes consisted of fibrous strands running 
in a vertical direction. The fibrosis was sometimes so marked 
that the cheeks were almost immovable. The niucosa had a 
blanched, opaque appearance, quite often with scattered red 
areas and irregular melanin pigmentation (color plate A ) .  The 
mucosa then took on a marble-like appearance. Two patients ex- 
hibited fiery red areas, 10x10 inm, strongly suspicious of ma- 
lignancy. Biopsy was allowed in one of these patients and it rc- 
realed squanious cell carcinonia. 
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In 1 9  patients, the palates and the anterior faucial pillars were 
fihrosed, in most cases :iccompnnied by a b1:inched mucosa. In  
tlie majority of patients tlie fibrosis in the soft palates was c:isy 
to recognize, because the changes led to scarlike contractions of 
the itiucosnl surfaces (color plate 13). The uvul:ie were very 
riiarltcdly involved hy the fibrotic changes and often presented 
the ins elves :I s sii1:i 11 f i br ou s bu t l  s . When the p a t ien t s a t t e ni 1) t - 
ed to inove their soft palates, it became obvious that the iiiobili- 
ty was riiarliedly reduced. 

I , i p  

The inucosa of the lower lip w a s  affected in 10 p t i cn t s ,  where- 
as the upper labial niucosa was affected i n  only 3 patients. l‘he 
changes were the same a s  those observed in the buccal iiiucos:~ 
(color plate C ) .  

”0 I I  (/ I I C  

The mobility of  tlie tongue was reduced in two patients. Atro- 
phy of most of the dorsal papillae w a s  seen in  5 patients (color 
pl:ite I ) ) ,  and 5 other p:itients exhibited a marginal atrophy. 
Sometimes the atrophic :ireas had a blanched :ippearance. 

~ , C i l k O } J / ~ ~ ~ ~ l ~ Z  

In 7 patients leukoplakia:; were found in areas of fibrosis (col- 
or plate E and F ) ,  in one a p:ipilloin:i (which, liistologic:illy, 
turned out to be a cnrcinonin) had developed in the 1eultoplalti:i. 
In 3 patients the leul<oplnliias occurred siniu1t:ineously with red 
3rea s . 
Tris i n  us 

In order to evaluate the difficulties in mouth opening, the tlis- 
tnnces hetween the incis:il edges of the upper and lower central 
incisors and hetween the c u s p  of the first premolars were nie:i+ 
ured. In 4 men the average opening in the incisor region x i s  
2.9 cin and in the preinolnr region 2.7 cni. I n  1 3  women the cor- 
responding values were 3.2 ciii and 2.6 cni. In the niost scwre 
case the openings were reduced to 0.6 and 0.5 cni. The values in 
10 normal men in the saiiie age group were 4.9 cin and 4.2 cin 
and in iiornial women 4.3 cm anti 3 .7  cni. 



Oral manifestations in submucous fibrosis 
A. Blanched area in left cheek. B. Scarlike contractions in soft palate. 
C. Blanched areas and scarlike contractions in lower lip. D. Atrophy 
of tongue papillae. E. Loss of pigment and leukoplakia in right cheek. 
F. Blanched area and scattered leukoplakias in erythematous area. 














