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THE RADIOLOGICAL DIAGNOSIS OF THE BLOCKED GALL-BLADDER
ERIC SAMUEL and A. BEREZOWSKI, Johannesburg

A stone lodged in the cystic duct or in Hartmann's pouch
blocking the cystic duct is a serious hazard to the patient.
In the more fortunate, the gall-bladder fibroses and atrophies
but the liability of an obstructed viscus to infection makes
the threat of an empyema of the gall-bladder a real one.
A chronically obstructed gall-bladder may present with the
symptoms of chronic cholecystitis but the acutely obstructed
type may present in its more dramatic form as an acute
abdomen.

It is perhaps not sufficiently appreciated how valuable
radiography can be in the diagnosis of obstructions of the
cystic duct in both the acute and chronic phase. The purpose
of this communication is to record its use in 9 such cases.

METHOD

Until the advent of intravenous cholangiographic media,
the diagnosis of a 'non-functioning gall-bladder' featured
commonly in radiological reports. Multiple-dose technique
and other means of fortifying the radiographic shadow
helped to lessen the frequency of this diagnosis to some
extent but, even so, quite a considerable proportion of such
cases were unsolved.

Intravenous cholangiography with bliigrafin or biligrafin
forte has proved of inestimable value in demonstrating the
biliary passages, and in many cases of obstructed cystic
ducts the actual site of obstruction in the duct can be seen.
It must not, however, be accepted that failure of the dye to
enter the gall-bladder up to 2 hours after injection neces
sarily indicates obstruction of the cystic duct; in one of our
cases a demonstrable gall-bladder only became visible
6 hours after injection of the dye. After this lapse of time,
if no dye has entered the gall-bladder it may be assumed
that the cystic duct is obstructed; it is our practice to con
tinue filming the patient up to this time before accepting
the diagnosis of an obstructed gall-bladder. Whilst this
time-delay may be accepted in the chronic case, in the acute
case all efforts must be made to obtain a diagnosis within
2 hours.

In the acutely obstructed gall-bladder the clinical differ
entiation from a leaking duodenal ulcer or other acute upper
abdominal condition may be difficult. In such cases an
injection of 20 c.c. of biligrafin forte may enable an ob
structed cystic duct to be demonstrated within 2 hours.
One of us,' and others,2,3 have drawn attention to the value of
this method in the differential diagnosis of the acute abdo
:nen. Equally, its negative value must not be overlooked;
III as short a period as 30 minutes a normal duct system and
early filling of the gall-bladder indicate that gross patho
logical changes in these structures can be excluded.

Stone formation is not necessarily the cause of obstruction
in these cases. In two cases operation showed obstruction
of the cystic duct by thick pus and associated oedema of
the mucosa; in the other cases mechanical obstruction of
the cystic duct by a stone was found.

Radiology

The appearances seen on intravenous cholangiography
depend on two factors, viz. (a) the anatomy of the cystic

duct, especially its length, and (b) the site of ob truction in
the duct.

With a relatively short cystic duct and a stone lodged in
the duct, all that is visualized is the hepatic and common
bile-duct. TO shadow of the cystic duct is seen.

When the cystic duct is normal in length the dye enters
the cystic duct and the site of obstruction can be shown as
a crescentic shadow at the end of the dye-filled column.

When the obstruction is caused by a stone lodged in
the neck of the gall-bladder (Hartmann's pouch) the dye
enters this portion of the gall-bladder and a well-marked
filling defect is noted (Fig. 1). If, however, the cystic duct is

Fig. 1. Line drawing traced from X-ray negative demon
strating obstruction of the gall-bladder in Hartmann's pouch.
The crescentic ending of the dye-filled duct is shown. Reduced.
Fig. 2. Line drawing traced from X-ray negative demon
strating obstruction of the duct by a stone lodged in Hart
mann's pouch .and compressing the common hepatic duct,
causmg dilatatIOn of the intra-hepatic radicals. The stone
is outlined by the contrast medium. Reduced.

abnormally short the stone lodged in Hartmann's pouch
may actually impinge on the hepatic duct and produce well
marked dilatation of the intra-hepatic branches proximal
to the site of lodgment of the stone (Fig. 2). Such a feature
is not necessarily associated with clinical evidence of ob
struction of the common bile-duct.

CASE REPORTS
Case 1

A young married woman, aged 25 years, who complained of
an attack of epigastric pain which lasted about 3 days before the
examination. A further attack 24 hours later was followed later
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again by another aitack. The pain was severe and associated with
nausea and vomiting but no fever. There was no alleration in the
colour of the slOols or urine, but there was elevation of tempera
ture and the pulse rate was 2 per minure. Guarding and tender
nes was elicited in the right upper abdomen. The clinical diagnosi
was acute cholecystitis.

Cholangiography. The liver functioned normally, with normal
filling of the hepatic and common ducts. The gall-bladder did
not fill, indicating an obstruction of the cystic duct, which wa
partly visualized as far as the site of obstruction.

Operative findings: Acute cholecystitis with SlOne in the cy tic
duct.

Case 2
An elderly woman, aged 70 years, who complained of pain

in the right hypochondrium of 2 weeks' duration. Pain came on
in anacks lasting a few hours and was associated with vomiting
on occasions. She showed no fat dyspepsia and gave no hi lOry
of jaundice or alteration in colour of stool.

Oral cholecystogram revealed failure of the gall-bladder to
concentrate the dye. Cholangiogram revealed good excretion of
contrast medium by the liver. A calcified opacity in the right
hypochondrium had the appearances of a stone lodged in the
cystic duct. There was no filling of the gall-bladder up to I hour.
The common hepatic and common bile-ducts were dilated. umer
ous radiolucent stones were present in the lower end of the common
bile-duct.

Operative findings: Chronic cholecystitis with numerous stones
in the gall-bladder and common bile-duct.

Case 3
A woman, aged 35 years, who complained of acute epigastric

pain radiating lO the right hypochondrium of 12 hours' duration.
The pain had not been associated with any pyrexia but she had
suffered one aitack of vomiting. She had noticed dyspepsia
after eating fats.

A cholangiogram revealed normal excretion of dye by the
Jiver. The common hepatic duct and common bile-duct were of
normal calibre. The cystic duct was normal. 0 opacification
of the gall-bladder was obtained up to 2 hours.

Operative findings: Multiple calculi with a large calculus lodged
in Hartmann's pouch.

Case 4
A man, aged 44 years, who complained of belching and wind

associated with constant headaches. He also complained of a
constant tender spot over the back. The attacks of abdominal
pain had been accompanied by vomiting for the last 12 years.
He had been relieved by lying on his back. There was no history
of jaundice. The present attack started on the previous day and
pain still persisted; it was not relieved by posture.

A cholangiogram revealed good excretion by the liver. The
common and hepatic ducts were of normal width. Some excretion
occurred through the kidneys. Films up to 1 hour revealed no
filling of the gall-bladder.

Operative findings: Cystic duct obstructed by inspissated pus
and oedema; calibre about 1/32 inch. Gall-bladder thickened
and fibrosed.

Case 5
A middle-aged man, who complained of pain in the right

hypochondrium for I week. Pain had been persistent; associated
lvith vomiting. He had no pain in the back. '0 antecedent
history of dyspepsia was obtained. He had no urinary symptoms.
He had suffered from a similar pain ID years before, for which a
normal appendix had been removed under the mistaken diagnosis
of appendicitis.

A cholecystogram revealed no opaque calculi. A single dose of
oral contrast medium revealed no concentration of contrast
medium. A cholangiogram (20 C.c. of biligrafin forte) showed
that the liver excreted the dye normally. The common hepatic
duct and common bile-duct were normal in size. There was no
filling of the gall-bladder up to 3 hours.

Operative findings: Empyema of the gall-bladder. SlOne in
the cystic duct. Several further SlOnes in the gall-bladder.

Case 6
A young woman. aged 27 years, who complained of upper

abdominal pain for 24 hours, associated· wit!1 vomiting; the
vomitus was bile-stained. Pain progressively worse and later

became constant. 0 response to pethidine. Previous 6 years'
hislOry of epigastric pain. Barium-meal examination of the
gastro-intestinal tract I year previously had proved negative.

A cholangiogram revealed normal excretion of the contrast
medium by the liver. The hepatic and common ducts were of
normal calibre. 0 filling of the cystic duct was nOled. The gall
bladder did not fill up lO 6 hours.

Operative findings: Acute cholecystitis with 4 large stones in
the gall-bladder. One SlOne lodged in Hartmann's pOUCh, ob
structing the neck of the gall-bladder.

Case 7
A clergyman, aged 55 years, who suffered from an attack of

severe abdominal pain localized to the right hypochondrium,
unassociated with fever or jaundice. The attack subsided with
expectant treatment, bur I week later, whilst on a holiday visit,
symplOms recurred and he suffered from severe colicky pain in
the right hypochondrium. On physical examination the patient
was found to be relatively well, with no pulse or temperature
disturbances.

An imravenOllS cholangiogram showed that the hepatic duct
and common bile-duct fi.lled out normally, but no shadow of the
gall-bladder could be seen up to 4 hours.

Operothe findings: A large distended gall-bladder was found,
with a single cholesterol stone lodged in Hartmann's pouch.
The gall-bladder was filled with pus.

Case 8
A housewife, aged 42 years, who complained of attacks of

upper abdominal pain starting about 18 months before. Self
induced vomiting relieved the symptoms. A marked fat intoler
ance was present and fatty foods precipitated the attacks. The
present attack was of 6 days' duration and the patient had suffered
from constant pain since that time. The temperature and pu1se
rate were normal.

Cholangiogram. The liver excreted the dye normally and good
filling of the common hepatic duct and common bile-duct was
noted in the 3D-minute film. The gall-bladder did not fill ",'ith
dye up lO 6 hours but no cystic duct stump could be seen through
our the examination.

Operarive findings. A grossly thickened and distended gal1
bladder was found, with a solitary cholesterol stone in Hart
mann's pouch. The common bile-duct was distended but aspira
tion showed a clear golden bile. The common duct was opened
and drained but no stones were found.

Case 9
A woman, aged 45 years, who complained of nagging pain in

bOlh right and left hypochondrial regions for several months.
.In the month preceding the examination she had complained of
two attacks of right hypochondrial pain lasting some hours.
The attacks had not been associated with pyrexia or jaundice.
During the months preceding the examination her appetite had
been good, but she had noted some fat dyspepsia.

Cholangiogram. The contrast medium was excreted normilly
by the liver, and the hepatic and cystic ducts and common bi1e
duct were norma.l in caljbre. A crescenric shadow was seen in
the right hypochondrium, which was considered to represent a
smal.l quantity of dye in Hartmann's pouch. A faint suggestion
of an oval filling defect impinging on the contrast medium in
Hartmann's pouch was noticed, indicating a stone in Hartmann's
pouch. '0 dye entered the gill-bladder up to 5 hours.

Operative findings: Empyema of the gall-bladder \vith two
large gal.l-slOnes, one of which was impacted in Hartmann's
pouch.

DISCUSSION

In the investigation of upper abdominal pain of possible
gall-bladder origin a definite routjne is followed. Excluding
the case which presents with acute symptoms, oral chole
cystography is first performed as a routine survey. This
method is used because intravenous cholangiography does
not give information about the concentrating power of the
gall-bladder. The filling of the gall-bladder appears to be a
passive phenomenon and no detectable increase in the
shadow of the dye in the gall-bladder is seen to suggest that
concentration of the dye occurs.
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If the oral cholecystogram fails to demonstrate a gall
bladder shadow intravenous cholangiography is immedi
ately performed. Anatomical lesions in the biliary tree
and in the cystic duct are immediately detected by this
method. In some cases of cholecystitis the excretion of the
contrast medium by the liver is delayed and the shadows
of the extra-hepatic biliary tree are not visualized for 1 hour
after injection.

It has been our practice to continue the examination up
to 6 hours after the injection, because in some instances a
visible gall-bladder shadow has only been noted at this
time. Furthermore, a failure of the gall-bladder to be visua
lized by the intravenous method does not necessarily mean
that the gall-bladder is completely obstructed; one such
case with an apparently completely obstructed gall-bladder
was found 6 months later to have a normally functioning
gall-bladder.

In the acute case the examination has not been carried
out for as long as 6 hours, but in these cases, where the
patient's condition warrants it, it is better to continue the
examination up to this time before accepting the diagnosis
of an obstructed gall-bladder.

In acute cholecystitis without obstruction by stone it is
possible for intravenous dye to outline the gall-bladder,

but it must be admitted that in such cases, even without a
stone lodged in Hartmann's pouch or the cystic duct, the
extent of inflammatory oedema is such as to render it virtu
ally an obstructed gall-bladder.

SUMMARY

1. Intravenous cholangiography provides a method of
detecting obstructions in the cystic duct.

2. Its value in the differential diagnosis of gall-bladder
lesions in the acute abdomen is emphasized.

3. In the acute abdomen failure of the gall-bladder to

fill when the liver excretes the dye normally into a normal
duct system implies gall-bladder and cystic-duct disease.
In the acute case, however, it must be admitted that the
ohstruction in the cystic duct is not necessarily due to stones;
it may be caused by pus, inflammatory exudate, or even
oedema of the mucosa of the cystic duct.

We are indebted to Mr. S. Skapinker, Mr. J. E. Ellison, Mr. P.
Theron, Dr. H. Barrow and Mr. W. Trubshaw for permission
to report these cases.
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PARATHION P01SONING
H. B. KLUGMAN, M.B., B.CH., DIP. MED. (R.<\ND), South Rand Hospital, Johannesburg

The increasing use of the alkyl phosphates (organo
phosphates) as insecticides, both agriculturally and in the
home garden, has produced an ever-increasing number of
cases of poisoning, many of them fatal.

A warning about the danger of parathion appeared in this
Journai in 1952,l In July 1956 warnings were published in
the South African lay press2,3 against the use of parathion
preparations to combat domestic flies and other household
insects, and the most stringent precautions were recommended
for its storage and use and even the disposal of empty
containers.

From February 1953 to June 1956 74 people lost their
lives through parathion poisoning. Although only one case
report has appeared in the South African medical literature,•
many more such cases are known to the analysts engaged
in the forensic and toxicological sections of the Government
Chemical Laboratories, Johannesburg. 5 The majority of
these were cases of accidental poisoning, but a number were
suicidal and homicidal. Four further cases of accidental
poisoning, one of them fatal, are reported here.

CASE REPORTS

On 6 February 19594 members of a family who had eaten a meal
at about 7 p.m. were admitted to the South Rand Hospital. The
meal had consisted of stew, tinned tomato soup, and home
preserved peaches. Shortly after supper these 4 people started
feeling ill. The father, who had not partaken of that meal because
he was still at work, made the suggestion to the casualiy officer
on duty that the noxious agent might have been 'foliodol', a
parathion-containing liquid.
Case I

A boy, aged 7 years, was admitted at 10.20 p.m. in coma. His
pupils were "videly dilated, he was sweating profusely, and his
pulse rate was 80 per minute. Atropine, 1/50 gr., was given by
intravenous injection. At 11 p.m. convulsive twitching of arms

and eyelids occurred, together with incontinence; the pulse rate
increased rapidly, the chest became very moist, breathing stopped
and the pupils became 'pinpoint'; 1/100 gr. more of atropine
was given intravenously, and further efforts at resuscitation were
unsuccessful. On post-mortem examination parathion was found
to be present in the stomach contents.

Case 2
A girl of 10 years, sister of case 1, was in a better condition than

her brother when she was admitted at 11 p.m. She complained
of nausea and vague epigastric pain. The blood pressure was
130/80 mm. Hg, and the pulse rate 100 per minute. Her pupils
were widely dilated.

At 12 p.m. her condition deteriorated and an intravenous drip
containing solucortef and levophed was set up and 1/100 gr. of
atropine given 2-hourly by intramuscular injection.

At 4 a.m. the pupils became constricted, convulsions appeared,
and respirations became irregular. Cyanosis and bronchospasm
appeared and, as bronchial obstruction from inhalation was
feared, bronchoscopy was performed, the findings being normal.
Treatment with atropine, 1/100 gr. at intervals of It-2 hours, was
continued, together with paraldehyde administration for control
of fasciculation.

The child regained consciousness at about 4 p.m. and the further
course was uneventful.

A serum-eholinesterase estimation performed shortly after
admission showed 20 % ofaverage normal activity, but no follow-up
estimations were done. Analysis of a specimen of the gastric
lavage did not reveal the presence of parathion.

Case 3
The mother of cases I and 2, aged 29, was admitted at 11 p.m.

in a state of collapse. Her main complaint was a feeling of intense
coldness, nausea and weakness. The pulse rate was 90 per minute
and the blood pressure 90/60 mm. Hg. Her pupils were normal
in size and reaction. Her general condition necessitated the use
of an intravenous drip containing levophed and solucortef; 1/100
gr. of atropine was given at 2-hourly intervals. The course of
her illness was uneventful.

A series of serum-eholinesterase estimations were performed,
with the following results: On admission 15% of average normal




