




LANDMARKS IN RESEARCH
the untold stories!!

Viral hepati-
tis is a cause 
of consider-
able morbidity 
and mortality, 

both from acute and the 
chronic squeal. It is a global 
health problem and breaks 
all known human barriers 
in causing disease and suf-
fering. Globally over 850 
million are chronic carri-
ers of hepatitis B and C and 
account for over 2 million 
deaths per year. However, 
epidemics of jaundice had 
been a menace to humanity 
since antiquity. The first de-
scription of viral hepatitis 
is attributed to Hippocrates 
(460-375 BC), who de-
scribed the clinical features 
of epidemic jaundice. Large 
epidemics of jaundice have 
been feature of many mili-
tary campaigns and have 
been determining factor for 
defeat and victory of histori-
cal wars. Epidemic jaundice 
was thought to be catarrhal 
in origin. This concept was 
forwarded by Bamberger 
(1855) and supported by 
Virchow (1865). It was pos-
tulated that the initial lesion 
was gastro-duodenitis fol-
lowed by spread of catarrh 
to the epithelium of the bile 
ducts, thereby producing an 
obstructive jaundice. This 

concept was defeated by 
studies of Dible (1943), who 
performed needle biopsies 
of the liver on patients with 
epidemic jaundice and pro-
posed hepatocellular dam-
age or “hepatitis” as the un-
derlying cause of epidemic 
jaundice. The most impor-
tant human experiments in 
the history of viral hepatitis 
were that of Krugman et 
al who distinguished in-
fectious hepatitis from se-
rum hepatitis by the use of 
transmission studies at the 
Willow brook State School 
in New York, an institution 
for the mentally retarded, 
where viral hepatitis was an 
epidemic disease. This was 
a conclusive study which 
could not be repeated today. 
Blumberg et al (1965) made 
a breakthrough study when 
he published his classic pa-
per on Australia antigen. 
This subsequently led to the 
discovery of hepatitis B vi-
rus. Feinstone et al (1973) 
visualized hepatitis A virus 
particles by immune elec-
tron microscopy in stool 
extracts of patients with 
acute HAV infection. With 
the diagnostic test for HBV 
was available, post-transfu-
sion hepatitis B virus infec-
tion was quickly controlled. 
Two groups (Alter et al & 

Tabor et al) of investigators 
reported that 90 % of post-
transfusion hepatitis were 
not related to HAV & HBV. 
These were the first indica-
tion of an existence of an-
other human hepatitis vi-
rus. These two papers gave 
the concept of non-A, non-B 
hepatitis. It took a number 
of years before Choo et al 
identified hepatitis C vi-
rus from post-transfusion 
non-A, non-B hepatitis and 
developed serological test 
for its diagnosis. Hepatitis 
C virus is of major impor-
tance globally in causing 
chronic hepatitis, cirrhosis 
and hepato-cellular carci-
noma. While all these ma-
jor discoveries of hepatitis 
viruses were occurring, the 
status of epidemic jaundice 
which had introduced the 
subject of hepatitis to hu-
manity remained ignored. 
A number of epidemiologi-
cal shifts had occurred to 
the epidemic jaundice over 
the 100 years since it had 
been described. Epidemics 
had limited to regions of 
the developing world with 
low socio-economic status, 
bad sanitation and unsafe 
water supplies. Epidemics 
of jaundice in Indian sub-
continent were reported on 
regular intervals, involved 
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hundreds and thousands 
of people with considerable 
morbidity and mortality. In 
fact epidemic jaundice was 
a national health problem 
in India. An epidemic of 
jaundice which hit Delhi, 
the capital of India, in 1955-
56 caused estimated 29,300 
cases of jaundice. This epi-
demic was studied by In-
dian Council of Medical 
Research and reported as 
a classical hepatitis A dis-
ease. However, diagnostic 
tests for hepatitis A virus 
were not available and were 
not done on these sera to 
confirm or refute the diag-
nosis.

During this period, I 
was a DM trainee in Gas-
troenterology and Hepatol-
ogy at Postgraduate Insti-
tute of Medical Education 
and Research, Chandigarh, 
India from June 1976 to 
June 1978. During this peri-
od I was most impressed by 
some aspects of viral hepati-
tis in North India. Repeated 
epidemics of viral hepatitis 
were reported from number 
of regions, with high mor-
bidity and mortality. Ful-
minant hepatitis was seen 
in high percentage in third 
trimester pregnant women 
with high maternal and 
fetal mortality. Viral hepa-
titis in pregnant women in 
the West was not reported 
to have high incidence or 
severity. Data from the de-
veloping countries were 
seen with skepticism as bias 
could not be ruled out from 
hospital reported data. In 
fact till that time no well re-

ported field epidemiological 
study on epidemic hepatitis 
had been done.  Profes-
sor D.V. Datta with whom 
I was most impressed as a 
researcher during my DM 
training would call me to 
the Liver laboratory for a 
cup of strong coffee follow-
ing the morning meeting 
and ask me in his typical 
Punjabi style “ Sultan, why 
do wmen come with fulmi-
nant hepatitis and die.” He 
knew I did not know the 
answer but yet was eager to 
find out my response. With 
these thoughts about viral 
hepatitis and pregnancy 
in India deeply engrained 
in my mind, I returned to 
Kashmir to practice Gas-
troenterology as a consul-
tant in Internal Medicine 
at the Government Medical 
College Srinagar, Kashmir, 
India. In November, 1978, 
a large scale epidemic of 
jaundice was reported in 
over 200 villages in Dis-
trict Baramulla of Kashmir 
valley. A major panic was 
announced due to magni-
tude of disease involving 
young adults and deaths in 
pregnant women. An op-
portunity had come for me 
to define the data about 
epidemiology of epidemic 
jaundice and pregnancy in 
India. I moved out of clini-
cal duties and responsibili-
ties, visited the epidemic 
affected area in the next 2 
days, and approached the 
health services for man-
power support to do a door 
to door survey for new cases 
of jaundice. We were in the 

field for house to house 
study within two weeks of 
the first report of the epi-
demic. Sixteen affected vil-
lages with a population of 
over 16,000 were identified 
as the study area. Over the 
next 6 months each house 
was visited weekly and all 
members were examined 
for possible symptoms and 
signs of hepatitis. Blood 
samples were collected 
from the affected and ran-
domly selected non-affect-
ed persons for biochemical 
and virological studies. A 
research laboratory was 
established in the Medical 
College Campus to receive, 
process and store sera. In-
ternational support was 
sort to test sera for hepatitis 
A and hepatitis B virus in-
fections. Originally 35 sera 
were tested in Birmingham 
for HAV & HBV infection. 
Subsequently a large pool 
of sera was tested in Neth-
erlands, Japan and USA. 
Following these prelimi-
nary sera analysis, support 
from Netherlands in the 
form of kits was received 
and we performed hepatitis 
A and hepatitis B tests in 
our Medical College labora-
tory. Concurrent with the 
field study, Medical College 
hospital was used to further 
study admitted patients for 
clinical presentation and 
liver histology by perform-
ing percutaneous needle 
biopsies of non-fulminant 
cases and postmortem bi-
opsies of fatal fulminant 
cases. Results of epidemio-
logical data, virologic stud-





ies and histological find-
ings were available in May 
1979. Critical analyses of 
data were remarkable in 
the conclusions. The data 
were convincing that (i) the 
epidemic curve was highly 
compressed lasting for less 
than 6 weeks and was of 
common source type, (ii) 
the disease was caused by 
a hepatitis virus, (iii) the 
agent was spread through 
contaminated water, (iv) the 
agent was of non-A, non-B 
type, (v) epidemic involved 
young adults with sparing 
of children (vi) there was 
high incidence and sever-
ity of disease in pregnant 
women and (vii) liver his-
tology in a subgroup of pa-
tients revealed characteris-
tic histological findings. In 
fact the disease incidence 
and severity in latter preg-
nancy was so remarkable 
that we had difficulty in 
finding a third trimester 
pregnant women at the tail 
of the epidemic disease.  We 
estimated that the epidemic 
had involved 200 villages 
with a population of over 
600,000 and had caused 
icteric disease in 20,000 in-
dividuals with 600 deaths. 
These data were reported to 
national and international 
societies and published in 
American Journal of Medi-
cine in 2 original articles. 
The first article (Khuroo 
MS:  Study of an Epidemic 
of Non-A, Non-B Hepati-
tis:  possibility of another 
human hepatitis virus dis-
tinct from post-transfusion 
non-A, non-B type. Am J 

Med 1980; 68:818-24.) pos-
tulated the existence of an-
other human hepatitis virus 
of non-A, non-B type which 
was enterically- transmit-
ted, water-borne and dis-
tinct from post transfusion 
non-A, non-B type (latter 
identified as hepatitis C 
virus). The second article 
(Khuroo MS, Teli MR, Skid-
more S, Sofi MA, Khuroo 
MI:  Incidence and Severity 
of Viral Hepatitis in Preg-
nancy.  American Journal 
of Medicine 1981;70:252-5.) 
was exclusively dedicated 
to incidence and severity of 
disease in pregnant women 
as depicted from house to 
house field study. The data 
showed that this disease has 
extremely high incidence in 
all trimesters of pregnancy 
and extremely high mor-
tality in third trimester of 
pregnancy. This article for 
the first time confirmed 
earlier observations of high 
prevalence and mortality of 
viral hepatitis in pregnancy 
so impressively seen in the 
hospital rounds in India.   

The description of this 
epidemic  led to subsequent 
transmission (Balayan et al 
Intervirology 1983; 20:23-
31) and cloning (Reyes et al 
Science 1990; 247:1335-9) 
of Hepatitis E virus.   In 
fact, 13 years later, analysis 
of the sera collected dur-
ing this epidemic revealed 
HEV to be the cause of the 
epidemic (Skidmore et al J 
Med Virology 1992; 37:58-
66).  The original paper 
has been reproduced in 
the book “Classic Papers in 

Viral Hepatitis” edited by 
Christine A. Lee and How-
ard C. Thomas, Science 
Press ,1988, page184-190. 
On discovery of hepatitis 
viruses, Robert H. Purcell 
from NIH Bethesda MD 
wrote “Simultaneously with 
these studies, Mohammed 
Sultan Khuroo, another 
young gastroenterologist, 
was studying a water borne 
epidemic of hepatitis in the 
mountainous Kashmir re-
gion of North India. The 
hepatitis in Kashmir….Thus 
the fifth recognized human 
hepatitis was discovered 
and initially called epidem-
ic or enterically transmitted 
NANB hepatitis virus and 
subsequently designated 
HEV.”(Purcell H. The dis-
covery of hepatitis viruses. 
Gastroenterology 1993; 
104:955-63.) 

Kashmir was hit by a se-
ries of large scale epidemic 
over the next decade and 
the epidemiology of these 
epidemics was similar to 
that reported from the index 
epidemics. Overall 52,000 
icteric cases of viral hepati-
tis were recorded from these 
epidemics, with over 2000 
deaths. A number of stud-
ies were performed during 
these epidemics to unravel 
the enigmatic epidemiology 
of epidemic hepatitis E and 
these studies have found 
place in respectable journals. 
A number of studies were 
performed on sporadic hepa-
titis and fulminant hepatitis 
in Kashmir and major role of 
HEV in the etiology of these 
2 entities was highlighted.





Ascariasis is endemic 
in India and many 
developing countries; 
however, impact of this 
ubiquitous parasite on 
human health had never 
been quantified.  In fact, 
this human infection 
had been identified as 
benign without any 
major potential for 
disease.

Over the years 
(1982-1995), 
my colleagues 
and I got in-
terested in 

public health importance 
of this human infection.  In 
an endemic area in Kash-
mir, we identified that the 
commonest manifestation 
of this infection was due 
to peculiar but natural be-
havior of this large motile 
organism to explore human 
orifices, this time, papil-
lary orifice of the bile and 
pancreatic ducts.  In doing 
so, the hepato-biliary and 
pancreatic ducts are freely 
transversed.  The Ascarides 
make repeated visits into 
and out of the ducts till at 
some stage of the travel they 
die in the duct (death dance 
of the biliary demon).  Dur-
ing its repeated but limited 
exploration of papillary ori-
fice and advance into ducts, 

the person comes down with 
severe hepato-biliary or pan-
creatic disease, the nature of 
which is predictably defined 
by the numbers and place-
ment of the Ascarides in the 
ducts.  We have named this 
disease as Hepatobiliary 
and Pancreatic Ascariasis 
(HPA).   The dead Ascarides 
in the ducts forms a nidus 
to the formation of brown 
pigment stones, leading to 
the syndrome of Recurrent 
Pyogenic Cholangitis, a dis-
ease more often known in 
the Orient as Oriental Cho-
langiohepatitis.

HPA is a disease of great 
public health importance 
in endemic areas.  In Kash-
mir, one such area, HPA is 
as common as gall stones in 
causing biliary disease 
and every third patient 
with acute pancreati-
tis is caused by HPA.  
HPA is only second to 
bleeding peptic ulcer 
as a cause of emergen-
cy room visit.  More-
over, around 12.5% 
of all biliary lithiasis 
are caused by primary 
brown pigment stones, 
placed in hepatic ducts 
and are secondary to 
aftermath of repeated 
Ascaris invasion into 
ducts.

The data on epide-
miology, clinical pic-
ture, diagnostic tools, 
and management 

strategies including thera-
peutic endoscopic interven-
tions and of course mea-
sures have been collected in 
a series of carefully planned 
studies and formed a series 
of important publications 
(see references overleaf). In 
view of the frequent inter-
national travel and emigra-
tion of eastern population 
to the West, HPA can be fre-
quently encountered by the 
western physicians dealing 
with high risk population or 
those who have had recent 
travel to endemic zones. 
Our unique experience with 
HPA has been subject of two 
important review articles, 
which I am enclosing for 
your study.

Hepatobiliary & Biliary Ascariasis
All about that wormy world!!





Percutaneous Drainage for 
Hepatic Hydatid Cyst-

the so called PAIR technique!!

Hydatid dis-
ease has been 
endemic in 
Kashmir, In-
dia. However, 

my interest in hydatid dis-
ease was stimulated during 
my sabbatical (1987 to 1989) 
in Riyadh. During this pe-
riod I saw wide manifesta-
tions of hydatid disease and 
suffering of the patients with 
this disease. Drug treatment 
of hydatid disease had been 
introduced and was being 
used in Riyadh. However 
majority of the patients on 
the drug therapy had poor 
response.  I was convinced 
that drug therapy shall not 
replace definitive  surgical 
treatment. Percutaneous 
treatment of hydatid disease 
had never been attempted 
prior as rupture of hydatid 
cyst was reported with ana-
phylaxis and dissemination. 
So the dictum was “never to 
aspirate hydatid cyst –in-
advertently or advertently.” 
However nobody had as-
pirated hydatid cyst under 
controlled conditions and 
found what happens. I con-
tinued to think over this 
and pondered “why nobody 
has tried it.” After review-
ing the literature and dis-
cussing with my colleagues, 
I thought somebody has 
to “bell the cat.” We wrote 
the protocol and decided to 
treat the hydatid cyst and 

use hypertonic saline as 
the colloidal agent to ster-
ilize the cyst. Issue came 
up “what concentration of 
hypertonic saline to use 
and for how long.” We per-
formed in vitro study and 
treated live scolices with 
varying concentrations of 
hypertonic saline and for 
varying intervals. Finally 
we discovered that 20 per-
cent of saline for 20 minutes 
killed all the scolices and 
subsequently we used this in 
our protocol. When the first 
hydatid cyst was punctured, 
I distinctly remember the 
commotion in the labora-
tory. We prepared ourselves 
for anaphylaxis  by follow-
ing measures (i) anesthetist 
and ventilator available, (ii) 
adrenaline loaded syringe, 
and  (iii) large intravenous 
access. I kept my full palm 
on my chest and with the 
name of God, punctured (P) 
the cyst and  quickly  aspi-
rated (A) all the cyst fluid 
and installed (I) 20 percent 
hypertonic saline  into the 
cyst for 20 minutes and re-
aspirated (R) the fluid. The 
whole cyst cavity collapsed 
and patient stayed without 
any symptoms. That was 
how percutaneous drainage 
hydatid cyst or PAIR tech-
nique was borne. In the next 
few weeks we treated a num-
ber of hydatid cyst and did 
serial follow up ultrasound 

examination of these cysts. 
The cysts passed through 
a number of ultrasound 
appearances and finally 
disappeared around 6 to 9 
months follow up. We re-
ported experience with first 
22 patients and were most 
excited with response from 
international community.

Next step was to find 
out if addition of Albenda-
zole would supplement the 
results of percutaneous 
drainage. We performed a 
controlled study compar-
ing percutaneous drainage 
alone, percutaneous drain-
age with Albendazole and 
Albendazole alone to treat 
33 hydatid cysts and results 
were reported in Gastroen-
terology.  Conclusions were 
that addition of Albenda-
zole to percutaneous drain-
age was advantageous and 
should be used as the stan-
dard treatment protocol.

Next we performed a 
comparative study compar-
ing percutaneous drain-
age with surgery to treat 
50 hydatid cysts and this 
time reported results in 
New England Journal of 
Medicine. Results showed 
that percutaneous drainage 
was as good as surgery and 
even advantageous as hospi-
tal stay was less in patients 
treated by percutaneous 
drainage. 

A number of editorials 





in literature had criticized 
percutaneous drainage for 
fear of dissemination of 
hydatid into peritoneum 
at long term follow up.  To 
prove or disprove this, we 
made tremendous attempts 
to call all our patients who 
had percutaneous drainage 
performed in the last 7 years 
for a follow up ultrasound 

examinations and found the 
outcome of percutaneous 
drainage of hepatic hydatid 
cysts at long term period. 
The apprehension that per-
cutaneous drainage may 
lead to dissemination of Hy-
datidosis into peritoneum 
were proved wrong.  Most 
satisfying were the results 
of percutaneous drainage. 

Majority of cysts had disap-
peared or had solid/pseudo-
tumor appearance. Only 8 
patients needed additional 
endoscopic intervention to 
treat complications.  These 
results were communicated 
as a “letter to editor”  in 
New England Journal of 
Medicine. 





PPI Therapy in Peptic Ulcer Bleeding

My interest 
in peptic 
ulcer dis-
ease dates 
back to 

1969 to 1971 when I was 
training for my MD de-
gree in the Department of 
Medicine Srinagar, Kash-
mir, India. During this pe-
riod a number of articles 
were published from Bom-
bay, India about parietal 
cell mass of Indians. The 
results of these studies had 
shown that parietal cell 
mass of Indian population 
is less than those of west-
erners. The authors had 
used acid secretion fol-
lowing maximal doses of 
histamine to come to such 
conclusion. Around this 
time, Dr. Syed Zahoor Ah-
mad joined Medical Col-
lege Srinagar as professor 
and head of unit II of the 
department of medicine. 
Professor Zahoor joining 
made many striking ex-
pectations. Professor SZ 
Ahmad had been trained 
in Gastroenterology from 
reputed centers. I was a 
junior resident in unit II 
when he joined us as the 
Head of the unit. As soon 
as joined as MD candidate 
in the department of med-
icine I was allotted to Prof 
SZ Ahmad as PG student. 
Prof Zahoor suggested that 
I do studies on acid secre-
tion in Kashmiri’s to re-

produce data published by 
Bombay group. My thesis 
was on “Gastric acid secre-
tion in healthy individuals 
and patients with peptic ul-
cer disease.” So my knowl-
edge and interest in gastric 
acid. The thesis I did was 
of poor quality work as it 
was just reproduction of 
data already published. 
Following me, 4 more PG 
students in our unit repro-
duced data already pub-
lished and although all 
of these students got MD 
degree their efforts were 
share waste in research of 
any significance. The work 
done stayed unpublished 
or published in low rated 
journals. Another issue 
which interested in peptic 
ulcer bleeding was enor-
mous load of such patients 
we encountered in Medical 
College hospital. Majority 
of the patients were non-
variceal bleeds and mostly 
caused by peptic ulcers. 

Introduction of Hista-
mine 2 receptor antago-
nist, cimetidine, made 
tremendous change in the 
epidemiology of peptic 
ulcer disease. With newer 
H2 receptor antagonists 
and injectable forms of the 
drugs available, many at-
tempts were made to treat 
peptic ulcer bleeding with 
intravenous H2 receptor 
antagonists with negative 
results. Then came the era 

of proton pump inhibi-
tors which had marked 
potency to inhibit acid 
secretion and their advan-
tage in treating gastro-
esophageal ref lux disease 
and Zollinger Ellison’s 
syndrome were identified. 
However yet use of PPI in 
peptic ulcer bleeding re-
vealed negative results. I 
followed these publica-
tions with great interest 
during my practice in In-
ternal medicine and Gas-
troenterology. 

I knew that peptic ul-
cer bleeds because ulcer 
erodes an artery in its 
base and stops bleeding 
because the hole in the ar-
tery is plucked by a clot. 
The clot if dissolved by 
pepsin can open the arte-
rial hole again and patient 
can re-bleed. The pepsin 
works in an acid pH and 
its action can be neutral-
ized by making gastric pH 
such that peptic activity is 
stopped. What pH is need-
ed to make pepsin inactive 
and how can we reach this 
pH in the stomach in the 
first few days of peptic ul-
cer bleed. When I joined 
Sher-i-Kashmir Institute 
of Medical Sciences Srina-
gar, Kashmir I thought it is 
worth doing experiments 
to answer above questions. 
A gastric pH sensitive elec-
trode was available to re-
cord gastric 24 pH studies 





in this regard. We found 
by in vitro, studies that pH 
6 was needed to make pep-
tic activity negligible and 
inhibit the process of clot 
dissolution. Now the ques-
tion was how to reach a pH 
of 6 in the stomach for ex-
tended periods of time in 
the early days of gastroin-
testinal bleeding. Experi-
ments with H2 receptor 
antagonists on 5 volunteers 
revealed that such drugs 
even in large doses showed 
a highly f luctuating gas-
tric pH and would be in-
efficient for our purpose. 
Next we used omepra-
zole (a PPI) in 5 healthy 
volunteers and were ex-

cited to see that omepra-
zole when given in larger 
doses (40 mg twice daily) 
made stomach anacidic 
and quickly brought gas-
tric pH to 6 or above for 
prolonged periods. We 
confirmed these findings 
in another 5 patients who 
had gastrointestinal bleed-
ing.  We were desperate to 
look for parenteral PPI to 
do this study but this was 
not available in Indian 
market and so we decided 
to start the study with oral 
Omeprazole. Thus we were 
ready to do a controlled 
study to see clot stabiliz-
ing effect of PPI therapy 
in peptic ulcer bleeding.  

The results were most as-
tonishing. Omeprazole 40 
mg twice daily given per 
oral to patients with peptic 
ulcer bleeding and signs 
of recent hemorrhage re-
duced the demand on 
transfusions, diminished 
re-bleeds and reduced hos-
pital stay. The results were 
published in “New Eng-
land Journal of Medicine”. 
The journal carried an ed-
itorial about this article. 





My interest 
in Budd 
C h i a r i 
sy nd rome 
developed 

when I joined Post Gradu-
ate Institute of Medical 
Education & Research 
(PGI) Chandigarh India 
for my DM Gastroenterol-
ogy training. During the 
2 years of my stay at PGI 
I studied this syndrome 
in great detail. A number 
of reasons led me to this 
activity: (i) Budd Chiari 
syndrome was common in 
North India and frequent-
ly encountered in clinical 
practice at this Institute, 
(ii) Professor DV Datta 
who was heading Hepa-
tology department of PGI 
had deep interest in this 
entity and had made some 
significant contributions 
about this syndrome ear-
lier,  (iii) I developed close 
association with Professor 
DV Datta and this relation 
culminating in the study 
of this syndrome, (iv) He-
patology department had 
access to cardiac catheter-
ization lab on Tuesdays to 
do hepatic hemodynamic , 
hepatic blood f low studies 
and radiological studies 
on hepatic outf low tract, 
this was important as ul-
trasound and CT scans 
were not available at that 
period of time, (v) PGI 
was remarkable as autopsy 

rates were high and  near-
ly 100 percent for patients  
dying from liver disease  
Over the 2 year period 
I became deeply inter-
ested in studying any pa-
tient with suspected Budd 
Chiari syndrome and was 
favorite with the Boss to 
do hepatic hemodynamic 
studies whenever indi-
cated.  At the end of my 
stay in PGI I had person-
ally done hemodynamic 
studies of 35 patients with 
Budd Chiari syndrome. 
The commonest cause of 
Budd Chiari syndrome at 
this Institution was webs 
or membranes at the out-
f low tract mostly in the su-
pra-hepatic portion of in-
ferior vena cava or ostium 
of the hepatic veins. This 
entity had been described 
by Japanese investigators 
and also by Prof. DV Dat-
ta himself. However over 
this period I was fascinat-
ed by the clinical picture 
of many pregnant women 
who developed hepatic 
outf low tract obstruction 
either in the third trimes-
ter or soon after delivery 
Many of these women had 
hepatic hemodynamic, he-
patic blood f low studies 
and radiological studies 
of outf low tract  done by 
me and showed extensive 
block of the hepatic veins. 
Autopsies revealed mas-
sive hemorrhagic necrosis 

of the liver as a result of 
extensive thrombosis of 
hepatic veins. I reviewed 
the literature and discov-
ered that one of the origi-
nal patients described by 
Budd had developed dis-
ease following pregnancy. 
Latter this syndrome had 
never received any great 
attention and only 12 
isolated case reports had 
been published till then 
in the literature. I thought 
it is worth reporting the 
results. For this report 
I spent last 3 months of 
my stay at PGI compiling 
Budd Chiari syndrome 
register. I had to spend 
hours in the medical re-
cord room searching for 
files of such patients seen  
during the 16 years of the 
Institute life. In addition I 
went to pathology/ autopsy 
records. In all 105 patients 
of Budd Chiari syndrome 
were diagnosed at PGI in 
the last 16 years. 16 such 
patients had developed 
disease following preg-
nancy. In the paper sent 
and published in Ameri-
can Journal of Medicine, 
I reviewed all 105 cases 
and gave a critical analy-
sis of 16 patients who de-
veloped disease following 
pregnancy. This paper was 
written by me when I had 
moved out of PGI and was 
working in Kashmir, In-
dia. 

Budd Chiari Syndrome 
following Pregnancy





Epidemiology of Peptic Ulcer 
Disease in Kashmir, India

Peptic ulcer dis-
ease in India had 
been a matter of 
debate for long.  
Earlier epidemi-

ological data on peptic ul-
cer in India had dealt with 
hospital admission rates, 
barium meal examinations, 
mortality rates or autopsy 
surveys. Few studies had 
dealt with selected popu-
lation groups like railways 
workers. Such data collec-
tion had inherent problems 
of various kinds namely: 
(i) these did not represent 
reasonable sample of to-
tal ulcer group, (ii) these 
were biased as hospital-
ized patients were likely to 
include only patients with 
severe disease, (iii) these 
lacked overall ulcer load 
in general population, (iv) 
these used poor diagnostic 
tool which would under-
estimate the prevalence of 
disease.  Conclusions from 
such data were conflicting 
and no definite conclusions 
could be made on the epi-
demiology of peptic ulcer 
disease in India. The story 
in Kashmir was also in-
teresting.  It was a strong 
notion that peptic ulcer 
is commoner in Kashmir 
when compared to rest of 
the country. This was based 
on clinical experience of 
clinicians who practiced 
in Kashmir.  Under these 

circumstances I wished for 
long to do a study which 
would give us the actual 
prevalence of peptic ulcer 
disease in Kashmir. I knew 
the job was difficult and 
needed lot of inputs from 
manpower, population, di-
agnostic tools and proper 
sampling and statistics. 
Such conditions were im-
possible to meet when I was 
working in Medical School 
Srinagar. However when I 
joined Sher-i-Kashmir In-
stitute of Medical Sciences, 
I thought conditions may 
be appropriate. I had a large 
technical staff team with 
me, there were plenty of 
endoscopic equipment and 
my team was very enthusi-
astic. It took me long time 
to find out how to plan this 
study. We came to conclu-
sion that following things 
have to fulfill to do this 
study namely: (i) should 
have an adequate sample 
of the general population, 
(ii) should use endoscopy 
as the primary tool to di-
agnose peptic ulcer, (iii) 
should use correct statisti-
cal methods to find point 
prevalence and life time 
prevalence of peptic ulcer 
disease.  Such a study had 
never been done in litera-
ture. We felt it was not easy 
but we were determined to 
do it first time in history. 
First was to get a census 

of Srinagar Kashmir and 
plan an area for the study. 
We selected Division B of 
the Srinagar, which had 22 
zones, with 51 areas. We  
randomly selected 12 areas 
for the study with an adult 
population of 2763  A house 
to house survey was done 
in all these areas and data 
entry regarding each and 
every adult was done. We 
planned to endoscope all 
symptomatic patients and 
a randomly selected group 
of healthy controls. 193 of 
the 239 symptomatic sub-
jects were endoscoped. We 
also endoscoped 177 sub-
jects with no ulcer symp-
toms. I used a formula for 
finding point and life time 
prevalence of peptic ul-
cer disease. The data were 
ready and we reported it to 
British journal Gut. Thus 
this report for the first 
time found prevalence of 
peptic ulcer in India and 
for this had used endosco-
py to diagnose peptic ulcer 
and took a correct sample 
of the general population. 
Professor Tovey from Lon-
don wrote to Gut about this 
paper “We congratulate 
Professor M S Khuroo on 
their excellent paper con-
cerning the prevalence of 
peptic ulcer in Srinagar.” 
A study of this nature has 
not been reproduced in the 
literature uptill now.





Epidemiology of Gall Stones 
in Kashmir, India.

My inter-
est in the 
e p i d e m i -
ology of 
Gall stones 

developed subsequent to 
our studies on the biliary 
manifestations of Ascari-
asis. We were astonished to 
discover that 50 percent of 
biliary colic’s in Kashmir 
were not related to Gall 
stones but invasion of As-
carides into the bile ducts. 
We wondered and wanted 
answer to two questions 
namely: (i) do healthy gen-
eral population without 
biliary symptoms carry As-
carides in the bile ducts or 
is biliary invasion always 
symptomatic, this could 
only be found by study-
ing general population, (ii) 
what is the impact of he-
patobiliary and pancreatic 
ascariasis on the Gall stone 
disease. For findings an-
swers to these questions we 
needed to do field studies 
on general population. To 
do this we needed a non-
invasive test for diagnosis 
of gall stones and biliary 
ascariasis. Earlier we were 
diagnosing biliary ascari-
asis by endoscopy (ERCP); 
however, it was impractical 
to use this tool for survey 
of gall stones or biliary as-

cariasis. We waited for the 
Institute to buy an ultra-
sound machine and wanted 
to learn sonographies as 
none of us had earlier been 
trained on ultrasound. I 
went to Bombay to a friend 
(radiologist) of mine and 
had preliminary train-
ing on sonography. On 
return we developed the 
procedure very fast in our 
laboratory. We wanted to 
diagnose biliary ascariasis 
by ultrasound examination 
and tried repeatedly to find 
out how worms would look 
at ultrasound but could 
not succeed. We collected 
worms in water bags after 
deworming patients and 
used ultrasound in vitro to 
get first hand information 
on worm appearances. For 
some reasons we did not 
succeed. Finally I called my 
friend (radiologist) from 
Bombay to visit Kashmir 
along with his wife and 
stay in Valley on my own 
expenses. While the couple 
enjoyed their stay in Kash-
mir and visit Pahalgam, 
Gulmarg and famous Mu-
ghal gardens, we took his 
help to do ultrasounds of 
few patients with biliary 
ascariasis. He identified the 
worm appearances for us in 
the bile ducts and also saw 

the worm movements in 
the bile ducts. Our job was 
done. In the next 6 months 
we did a controlled study 
on 160 patients. In all these 
patients we performed an 
ultrasound examination 
and within next few min-
utes did an ERCP. 28of 
these patients had biliary 
ascariasis on ERCP and we 
could identify worms in the 
ducts with high accuracy. 
Once we were satisfied that 
we can diagnose bilairy as-
cariasis by ultrasound we 
envisaged a field study to 
answer our questions. We 
did have considerable expe-
rience with the field stud-
ies done for peptic ulcer 
disease. We defined a sam-
ple population group and 
called all adults for sonog-
raphies to the Institute for 
sonographies. 1104 of the 
1695 responded to our re-
quest to do the ultrasound 
examination. We answered 
both of questions by the 
data accumulated from this 
survey and reported results 
to Gut. This was one of the 
few studies of this nature 
to find prevalence of bil-
iary tract disease in general 
population. Earlier a large 
Italian study was done of 
this nature and published 
in the literature.





One of most 
striking fea-
tures of medi-
cal practice 
in Kashmir 

has been the occurrence of 
cancer of esophagus and 
stomach. The impact of this 
disease has been known for 
some time; however, as ex-
pected there were no data 
published to find out ex-
act load of this disease in 
the community. What was 
known is that esophageal 
and gastric cancer consti-
tute number 1 and num-
ber 2 cancers out of all the 
body cancers seen in the 
hospital practice?  Esopha-
geal and gastric cancers are 
seen in middle aged men 
and women. As most of the 
cancers are seen at late stag-
es these disorders had ex-
tremely high mortality and 
left many families broken 
and shattered.  Thus it was 
essential that we got inter-
ested in the overall problem 
of these 2 cancers. Once I 
joined Sher-i-Kashmir In-
stitute of Medical Sciences, 
Srinagar this issue was of 
prime importance in our 
mind. Thus in early nineties 
we formed a group to inves-
tigate a number of issues re-
lated to esophageal and gas-
tric cancer in Kashmir. The 
group comprised of Gastro-
enterology & pathology of 
the Institute and supported 
by university of Kashmir 
and International group of 

Cancer at Lyon.  This group 
made some remarkable ob-
servations on esophageal 
cancer in Kashmir. To start 
with we defined the actual 
load of esophageal and gas-
tric cancer in the valley. We 
found that Kashmir was a 
part of esophageal cancer 
belt extending from North 
Iran along Caspian Sea to 
China Xingjian province. 
Incidence of esophageal 
cancer was 4 times more 
than that seen in Bombay 
and Bangalore. Subsequent 
to this publication in Gut, 
the group went forwards 
to make some very impor-
tant observations on nitro-
samine contents of various 
food items. We also found 
in a case control study that 

intake of large amounts of 
Kashmir saltish tea was a 
strong predictor for esoph-
ageal cancer. Further 2 
new carcinogens in large 
amounts were extracted 
from decoctions of the 
salt tea. The findings were 
of major importance and 
needed intervention stud-
ies for possible community 
wise prevention measures. 
Unfortunately at this time 
the political situation be-
came so bad that it was im-
possible to continue these 
studies. Anytime Kashmir 
is politically stable to do 
such research protocols, I 
would feel this is needed to 
be done. I eagerly am wait-
ing for such an opportunity.

Epidemiology of Esophageal & Gastric Cancer 
in Kashmir, India





The work on 
S p h i n c t e r 
of Oddi and 
sphincter of 
Oddi manom-

etry started when I joined 
Sher-i-Kashmir Institute of 
Medical Sciences Srinagar, 
Kashmir in 1982. We start-
ed doing ERCP in 1983 
and quickly mastered the 
procedure. Besides ERCP 
laboratory we set up a good 
manometry laboratory for 
24 pH studies and esopha-
geal manometry. With all 
this stage was set to start 
doing bile duct manom-
etry. We started with single 
lumen manometry catheter 
and did a thorough review 
of the procedure and wrote 
the procedure protocol. To 
do sphincter of Oddi ma-
nometry was not easy but 
with efforts I learned to get 
a good Sphincter of Oddi 
manometry tracing and 
do the manual calculation 
of the pressures and wave 
pattern. Quickly the pro-
cedure was mastered by me 
and we spend considerable 
time and effort to under-
stand sphinteric mecha-
nism and effect of drugs 
on the sphincter of Oddi 
pressures. We identified 
the group of patients who 
had pain following chole-
cystectomy and defined 

abnormalities of Sphincter 
of Oddi pressure in this 
disorder. While studying 
effect of various drugs on 
the sphincter we identified 
that Nifedipine, a calcium 
channel blocker, causes 
significant reduction in 
the pressure profile of the 
sphincter of Oddi. Thus 
we concentrated on this for 
next 4 years to define role 
of this drug in patients with 
sphincter of Oddi. Once 
results were available we 
send the publication to few 
North American journals 
but failed to get approval 
from the editorial board to 
publish these studies. It was 
frustrating as the data were 
exciting and study well 
conducted and results were 
of major clinical impor-
tance. Finally we learned 

that this paper was every 
time reviewed by a group 
of investigators who were 
holding the whole research 
monopoly on sphincter 
of Oddi. manometry We 
then send the paper to a 
British journal and results 
were quickly published. Al-
though this paper has ma-
jor importance in clinical 
practice it never got it’s due 
in view of the low rank-
ing. of the journal. Thus a 
significant part of time at 
Sher-i-Kashmir Institute of 
Medical Sciences Srinagar, 
Kashmir was spend in do-
ing studies on the sphinc-
ter of Oddi manometry but 
we failed to attract inter-
national attention to such 
studies due to lack of find-
ing a good journal to pub-
lish these data.

Calcium Channel Blockers in 
Sphincter of Oddi Dysfunction.





Portal Biliopathy
the biliary disease in extrahepatic portal hypertension.

The entity of Por-
tal Biliopathy 
was not known 
to literature pri-
or to our search 

for this. At Sher-i-Kashmir 
Institute of Medical Sci-
ences, the commonest cause 
of portal hypertension was 
extrahepatic portal hyper-
tension. This is contrast to 
data from rest of the coun-
try where non-cirrhotic 
portal hypertension was 
the leading cause of portal 
hypertension. Interestingly 
this entity of non-cirrhotic 
portal hypertension so well 
known to physicians work-
ing in North India was 
non-existent in Kashmir.  
Because of this a number of 
our research protocol espe-
cially theses projects were 
related to Extrahepatic por-
tal hypertension. However 

our encounter with relation 
between biliary disease and 
extrahepatic portal hyper-
tension was accidental I dis-
tinctly remember of a young 
lady with gall stones who 
was sent to surgical depart-
ment for cholecystectomy. 
This girl in addition had 
splenomegaly which was 
not taken seriously in the 
preoperative assessment. At 
laparotomy she had extra-
hepatic portal hypertension 
due to thrombosis of portal 
vein and in addition had bile 
duct stricture. It was impos-
sible to dissect bile duct and 
she bled to death during 
surgery because of bleed-
ing from huge collaterals. 
We pondered why bile duct 
stricture and portal vein 
thrombosis? In the next 6 
months we started doing 
ERCP’s in all our patients 

with extrahepatic portal 
hypertension and were as-
tonished to find that nearly 
all these patients had bile 
duct stricture. We postulat-
ed that such biliary disease 
is multifactorial in origin 
in such patients namely (i) 
ischemia of the bile ducts as 
a result of coexistent throm-
bosis of the vessels supplies 
bile ducts, (ii)pressure effect 
and kinking  of portal cav-
ernoma mass on the main 
bile duct, (iii) development 
of collaterals/varices in and 
around bile ducts. The data 
were sent for publication to 
Hepatology and published 
without much difficulty.  
Following this report a 
number of reports have ad-
dressed this entity in the 
literature.





Recurrent Pyogenic Cholangitis
the death dance of the biliary demon!!

Recurrent Pyogenic 
Cholangitis is so well 
known to physicians 

from South East Asia and 
is commonly known as Ori-
ental Cholangiohepatitis.  
A number of well written 
reports were available from 
Investigators from Hong 
Kong  about this entity. This 
entity had never been rec-
ognized in Kashmir.  We 
encountered this entity in 
our clinical practice as soon 
as we started doing ERCP’s. 
We started doing ERCP’s in 
1983 and soon recognized 
some patients with biliary 
disease with peculiar cho-
langiographic findings. To 

start with it was confusing, 
however, on reviewing the 
literature these findings were 
characteristic of Recurrent 
Pyogenic Cholangitis. Over 
the next few years we accu-
mulated data on 263 patients 
of this entity. We felt that this 
entity was one of the most 
difficult entities to manage 
and were very frustrated 
with outcome of some of the 
patients. Because of this we 
set up a continuous study on 
this entity and made some 
significant contributions to-
wards the pathogenesis and 
treatment of this entity. We 
came to the conclusions that 
Recurrent Pyogenic Cholan-

gitis is an aftermath of bil-
iary invasion by Ascarides 
and carrying along with 
significant infected material 
in to the biliary tree. Many 
times the worms lose their 
way in the ducts and die and 
form nidus for biliary cal-
culi. In addition we found 
that sphincter of Oddi mo-
tility disorder is common 
in such patients possibly as 
a result of repeated invasion 
and irritation by Ascarides. 
Once the data on sphincter 
of Oddi abnormality were 
available we reported these 
results to Hepatology and 
found a easy “yes” to this 
publication. 

Dr. Ayman (Consultant Hepatologist at KFSH Riyadh) and Dr. M.S. Khuroo dur-
ing an International Conference on liver transplant.


