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Biliary and pancreatic ascariasis: A long-term follow up
M. S. KHUROO, R. MAHAJAN, S. A. ZARGAR, A. G. S. PATHANIA, G. JAVID

ABSTRACT
One hundred and ten consecutive patients with proven
biliary and/or pancreatic ascariasis were treated and fol-
lowed up over a 5-year period. After initial symptomatic
treatment 95 patients showed spontaneous clinical recovery
and the biliary tract and/or pancreatic duct were cleared
of worms at 15 ± 3.5 days (10 to 21 days). Fourteen
patients were surgically treated: 11 for co-existent worms
and stones, and 3 for biliary symptoms. One patient with
pancreatic ascariasis died.

Over a mean follow up period of 36 ± 13 months (1 to
59 months), 24 patients had recurrence of symptoms and
a total of 37 symptomatic episodes were recorded: biliary
colic 15, acute pyogenic cholangitis 20, acute pancreatitis
2. Thirty-one episodes were related to reinvasion of the
biliary tract by worms; 5 to the formation of common bile
duct and hepatic duct calculi and 1 to gall bladder car-
cinoma ..

A widened papilla, resulting from either endo-
scopic sphincterotomy or surgical sphincteroplasty and
choledochoduodenostomy, appeared to have made it
easier for worms to migrate into the biliary tree. One
patient died of severe pancreatitis resulting from worms
reinvading the biliary tree. Histological examination of
biliary calculi in 16patients revealed worms or worm frag-
ments as the nidus with mineral deposits over them.

INTRODUCTION
Ascariasis is a common cause of biliary and pancreatic
disease in endemic areas' and patients commonly present
with biliary colic, pyogenic cholangitis and acute pan-
creatitis. After entering the biliary tract or the pancreatic
duct, the worms usually migrate into the duodenum.
Symptomatic treatment in the acute phase followed by
anthelmintic therapy in the quiescent phase has been
found useful. However, reinfection by ascariasis in
endemic areas is high and the long-term course of such
patients is not known. Are these patients prone to recurrent
worm invasion of the biliary and pancreatic ducts? How
common is biliary lithiasis in these patients? To try and
answer these questions we studied 110 patients with
biliary and pancreatic ascariasis over a 5-year period.
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PATIENTS AND METHODS
Between December 1982 and December 1987, we
detected 420 patients with biliary and pancreatic disease
caused by ascariasis. Endoscopic retrograde cholangio-
pancreatography (ERCP) confirmed biliary or pancreatic
ascariasis in 110 patients; 250 patients were suspected to
have biliary ascariasis according to criteria previously laid
down;' and 60 patients had primary hepatic duct and/or
bile duct calculi in whom histological examination of the
stones recovered at surgery had revealed a worm as the
nidus. This paper discusses the long-term follow up of 110
consecutive patients who had biliary and/or pancreatic
ascariasis proved by ERCP.

All 110 patients showed acute symptoms. After hospital
admission, they received symptomatic treatment followed
by anthelmintic therapy when their acute symptoms had
subsided. This was repeated after 10 days. The efficacy of
de-worming was checked by examining the stools for
ascaris ova.

Serial ultrasonographic examinations were performed
to monitor the exit of worms from the bile ducts. Ten
days to 3 weeks after the acute symptoms had subsided the
ERCP was repeated to confirm that the biliary and/or
pancreatic ducts were free of worms. Worms detected in
the biliary tract or pancreatic duct after 3 weeks were pre-
sumed to be dead. Surgery was offered to these patients
as well as to those who showed persistent symptoms, had co-
existence of worms and stones in the biliary tract, and life-
threatening pancreatitis. After being discharged from the
hospital, all patients were advised to attend the Gastro-
enterology Clinic every month or to report earlier if there
was a recurrence of symptoms. If symptoms recurred
abdominal ultrasonography was performed and a repeat
ERCP offered to confirm the ultrasonographic findings.

Many patients had both worms and stones in the biliary
tree at the time of initial diagnosis or developed biliary .
stones during the follow up period. The site of these
stones was confirmed by ultrasonography, ERCP and
surgery, the colour and texture of the stones were

. recorded and samples examined histologically for the pre-
sence of worms or worm fragments. This was done by slicing
the stones with a knife and fixing them in 10% formal
saline. They were then dehydrated, cleared and embedded
in paraffin wax. Serial sections were cut and stained by
haematoxylin and eosin, PAS-Alcian blue pH 2.5, Masson's
trichrome and orcein. Multiple sections were examined
for worms or worm fragments and classified as ova, gravid
segments or external coat encrusted with mineral
deposits.
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RESULTS
Patients
There were 27 males and 83 females with a mean age of 38
± 12.9 years (range 12 to 69 years): 108had worm invasion
of the biliary tree (Fig. 1) and 6 had worms in the pancreatic
duct (Fig. 2). Worms had invaded both ductal systems in
4 patients.

Fifty-eight (53%) patients presented with biliary colic,
62 (56%) with acute pyogenic cholangitis and 13 (12%)
with acute pancreatitis. Four patients had co-existing
biliary and pancreatic disease. Twenty-six patients had
previously undergone biliary surgery; cholecystectomy
had been performed on 21 patients for acalculous
cholecystitis (16) and gallstones (5); cholecystectomy with
choledochoduodenostomy on 4 patients for bile duct and
hepatic duct calculi and surgical sphincteroplasty in 1
patient. Four patients had endoscopic sphincterotomy
performed to extract bile duct calculi.

Laboratory findings
Stool examination revealed ova of Ascaris lumbricoides in
all the patients. The serum bilirubin was raised to about 2
mgldl in patients with stones or strictures of the biliary
tree. In the remaining patients the serum bilirubin levels
were less than 2 mgldl. Minor elevations in the level of
serum glutamic pyruvic transaminase (40 to 100 lUlL)
occurred in 60 patients. Serum alkaline phosphatase was
raised in 80 patients and serum amylase was elevated in
patients with acute pancreatitis.

FIG 1. ERCP of a patient with biliary ascariasis showing a long
linear defect in the common bile duct (arrows).
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Hospital course
During the initial hospitalization 95 patients showed
apparent clinical recovery with symptomatic treatment
and 15 patients needed operation. Eleven of these
patients had dead worms and soft pigment stones in the
bile duct. In 3 patients dead worms were removed from
the hepatic ducts and one of these patients also had a
benign stricture of the common hepatic duct. One patient
with concomitant biliary and pancreatic ascariasis died 5
days after operation. In 4 patients endoscopic extraction
failed because the stones and dead worms were trapped
deep in the hepatic ducts.

Repeat ultrasound examinations in the 95 patients with
clinical recovery showed that the ducts were rid of the
worms at 15±3.5 days (range 10 to 21 days). ERCP was
performed in 52 patients and revealed that the worms had
moved out of the biliary tree (47) and from the pancreatic
duct (5).

Long-term follow up
One patient died in hospital and 21 patients were lost to
follow up. Eighty-eight patients were examined regularly
up to December 1987 over a mean period of 36±13
months (range 1 to 59 months).

Sixty-four patients were symptom-free and 15 ERCPs
obtained in 12 of these patients revealed that there were
no worms in the biliary or pancreatic ducts.

Twenty-four patients had 37 symptomatic recurrences.
There were 15 episodes of biliary colic, 20 of pyogenic

FIG 2. ERCP of a patient with pancreatic ascariasis showing a
long linear filling defect in the pancreatic duct (arrows).
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cholangitis and 2 of acute pancreatitis. Symptomatic
recurrence occurred once in 15 patients, twice in 5
and three times in 4. The mean duration between the
initial diagnosis and the relapses was 10.0 ± 2.5
months (range 3.5 to 17 months). Thirty-one episodes were
related to worm reinvasion (18 patients), 5 to common
bile duct and hepatic duct calculi, and 1 to gall bladder
carcinoma. Biliary reinvasion by worms occurred in 9 of
80 patients who had not had biliary surgery or endoscopic
sphincterotomy, in all the 4 patients with choledocho-
duo den ostomy and in all the 5 patients with previous
sphincter of Oddi manipulation (4 patients with previous
endoscopic sphincterotomy and one with surgical
sphincteroplasty). Reinvasion did not occur in the 21
patients who had had a cholecystectomy. One patient
with biliary worm reinvasion developed severe pan-
creatitis and died on the seventh hospital day. This patient
had earlier recovered from 2 episodes of proven worm
reinvasion. All other patients with recurrence of
symptoms related to worm reinvasion responded to
symptomatic treatment.

Biliary lithiasis was seen in 11 patients at the initial
diagnosis and developed in 5 patients during the follow up
period at an interval of 8 to 21 months after initial diagnosis
of biliary ascariasis (Fig. 3). The stones were limited to the
hepatic and bile ducts. During surgery soft pigment
stones, sludge and pus were recovered from the ducts of

FIG 3. ERCP of a patient with hepatolithiasis showing multiple
filling defects in the hepatic ducts. Dead worms and soft
pigment stones were recovered at surgery. The patient had
proven biliary ascariasis 2 years back.
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these 16 patients. Histological examination of the stones
revealed ova of ascaris in all patients, gravid segments of
worm in 14 and worm fragments encrusted with mineral
deposit in 15 (Fig. 4).

The patient with gall bladder carcinoma did not have
associated gall stones but had recovered from one episode
of proven biliary ascariasis 6 months previously.

DISCUSSION
The present study describes the immediate and long-term
follow up of patients with biliary and pancreatic ascariasis
in an endemic area. Most patients (95/110) had apparent
clinical recovery and were discharged symptom-free from
the hospital. The immediate outcome seems to be deter-
mined by the status of the worms in the ductal system.
Alive and mobile worms move out of the ducts into the
duodenum. The mobility of the worms can be assessed by
ultrasonography- and during duodenoscopy where they
are seen moving in and out of the ducts if observed for
some time. However, stones in the biliary tree are probably
associated with dead worms.

Reinfection of the intestine by ascaris in endemic areas
is high and patients in such areas are susceptible to worm
reinvasion.' Of the 88 patients who were followed up 24
developed recurrent symptoms. These symptoms were
related to worm reinvasion in 18 patients whose bilel

FIG 4. Histological section of a soft bile duct stone recovered at
surgery showing worm fragments encrusted with mineral
deposit. The patient had proven biliary ascariasis prior to
surgery (Masson's trichrome; x 100).
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FIG 5. Natural history of biliary and pancreatic ascariasis.

pancreatic ducts had been previously demonstrated to be
free of worms. All these patients had been discharged
from the hospital after effective anthelmintic therapy.

A widened sphincter of Oddi caused either by endo-
scopic sphincterotomy or surgical sphincteroplasty and
choledochoduodenostomy appears to have facilitated the
re-entry of worms as all 9 patients who had previously
undergone such procedures had multiple episodes of
worm reinvasion.

Acute pancreatitis resulting from biliary and pancreatic
ascariasis occurs (i) by direct worm invasion of the pan-
creatic duct and (ii) by worms at the papilla entering the
biliary tree and blocking the pancreatic duct orifice.
Direct worm invasion may have also led to the entry of
micro-organisms and one patient had severe and fatal
pancreatitis possibly resulting from sepsis.

Intrahepatic calculi are common in South East Asia and
have been aetiologically related to Clonorchis sinensis
and Ascaris lumbricoides. 3--4 They form 1.7% to 53.5% of
the cases of biliary lithiasis in the area.> Sixty of the 402
patients with biliary lithiasis (assessed by us during the
period from December 1982 to December 1987) had
primary bile duct stones. The stones recovered from such
patients were analysed histologically and all of them were
found to contain worms or worm fragments. Worm
extract and E. coli (associated with pyogenic cholangitis)
have high levels of glucuronidase and can cause bile pigment
deconjugation." This may have facilitated the formation

of pigment stones around the dead and macerated worm.
In contrast, analysis did not reveal worms in any of the 22
patients with gall bladder stones.

The natural history of biliary and pancreatic ascariasis
has been summarized in Fig. 5. As reinfection rates are
high in endemic areas, anthelmintic therapy given regularly
every 2 months may avoid a recurrence of the disease.
Ascariasis is common all over India. However, the inci-
dence of biliary ascariasis may be underestimated as the
worms move actively into and out of the biliary tree from
the duodenum! and are usually not present in the ducts at
the time of surgery. With the increasing use of ERCP to
investigate biliary symptoms, many more cases of biliary
ascariasis are likely to be diagnosed.
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