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Fatal Endotoxic Shock of Biliary
Tract Origin Complicating
Transhepatic Cholangiography
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A case of proved endotoxic shock from the biliary tract after
transhepatic cholangiography is reported. We know of no

previous report in the literature.

Case Report

A 70-year-old man was admitted to hospital with a five-month
history of painless jaundice. Previous history included quiescent
Pott's disease of the spine, endogenous depression, and Parkin-
sonism.
Exammation showed obvious jaundice and a pronounced lumbar

kyphosis. There was no ascites, hepatosplenomegly, or a palpable
abdominal tumour. Haematological investigations were normal. The

E.S.R. (Westergren) was 135 mm/in the first hour. Liver function
tests were: total bilirubin 150 mg/100 ml (8-5 mg conjugated),
alkaline phosphatase 27 K.A. units, SGPT 37 units, phrombin

time 17 seconds (control 12 seconds), serum proteins were normal.
There was no evidence of occult gastrointestinal bleeding. Liver
biopsy showed changes of extrahepatic obstruction. Hypotonic duo-
denogphy and pancreatic arteriography were thought to be
normal.

Arrangements were made for percutaneous transhepatic cholan-
giography to be followed by laparatomy. The lateral approach was

used and white bile was aspirated on the second attempted punc-
ture. The extrahepatic biliary *tract was shown to be dilated
proximal to a stone, which was partially occluding the distal end of

the common bile duct (see fig.).

Transhepatic cholangiogram showing a stone at termi-
nation of common bile and pancreatic ducts.

One and a half hours after cholangiography the patient developed
a rigor and became hypotensive with a warm vasodilated peripheral
circulation. His general condition rapidly deteriorated and a
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transient purpuric rash was noted. There was no clinical evidence
of biliary peritonitis or intra-abdominal bleeding. A diagnosis of
Gram-negative endotoxic shock was made. After blood culture
central venous pressure was monitored with an initial recordingof
-8 cm of saline. Treatment consisted of 3 g hydrocortisone, 300
ml 8-4% sodium bicarbonate to correct a severe metabolic acidosis

(base deficit: 16 mEq/l), and four units of plasma. Antibiotic
therapy included cephaloridine, cloxacillin, and gentamicin. After
resuscitation thovcentral venous pressure returned to normal and
the patient rapidly improved. Despite this only small quantities of
urine were passed, and a diagnosis of acute tubular necrosis was
made.

Within four hours of the onset of hypotension he was taken to
theatre and the presence of a stone impacted in the distal end of
the common bile duct was confirmed. This was removed piecemeal
through a supraduodenal choledochotomy incision. There was no
evidence of biliary leaIage or haemorrhage from the puncture site
in the liver. The common duct was sutured around a T-tube and the
abdomen closed.

After an initial eight-hour period of hypotension the blood pres-
sure returned to normal, but the urine output never exceeded
30 ml/hr. The blood urea progressively rose despite digitalization,
osmotic loading, and large doses of frusemide. Because of impaired
renal function cephaloridine and gentamicin were discontinued and
carbenicillin was substituted. On the third postoperative day the
patient became anuric and developed signs of hepatic coma. Next
day the blood urea had risen to 370 mg/ 100 ml, and serum potas-
sium was 7-4 mEq/l. Arrangements were made for haemodialysis
after insulin and glucose cover, but the patient died before treat-
ment was begun. Permission for necropsy was not panted.

The microbiological findings in this patient are of great interest.
Repeated preoperative blood cultures (x 6) after cholangiography
grew numerous colonies of Eschericia coli. E. coli was also isolated
from the comuon bile duct at operation (1 x 107 organisms/ml)
and during cholangiography. Duodenal samples and a liver
biopsy specimen taken at operation were also
colonized by the same pathogen. All postoperative blood
cultures were sterile. No pathogens were found in the bile from
the T-Tube on the second postoperative day. The bacteria isolated
from the blood stream and the biliary tract were studied. Bio-
chemical reactions confirmed that both of these were E. coli. Both

colicine susceptibility and serological typing were similar. We be-
lieve, therefore, that the organisms cultured from these sites were
identical. For this reason we conclude that the pathogen found in
the blood stream after cholangiography was of biliary tract origin
and therefore responsible for the development of endotoxic shock.
The sensitivity of antibiotics to this organism were as follows:
-sensitive-tetracycline, streptomycin, chloramphenicol, cephalori-
dine, carbenicillin, gentamicin, and t-he sulphonamides; resistant
-ampiciUlin and rifampicin.

Comment

There are a number of instances where unexplained hypo-
tension has occurred after transhepatic cholangiography which
have been attributed to anaphylaxis or a hypersensitivity re-

action to the contrast medium (Prioton, 1960; Santos et al.,
1960). Rigors and shivering attacks have also been described
(Amer et al., 1962; S,eldinger, 1966). Frank septicaemia has
also been recorded, but in only one of these cases has the
organism been positively identified (Castiglioni and Petronio,
1964; Flemma et al., 1965; Dodd, 1967). Koch and Gardner
(1969) described an interesting case where an episode of hypo-
tension associated with chills and pronounced vasoconstriction
occurred after percutaneous transhepatic cholangiography. In
this instance an antecedent history of cholangitis was noted.
These authors attributed this episode to blood stream infec-

tion occurring from the biliary tree due to a "blood-bile fis-
tula" created by the cannula at cholangiography.

Septicaemia which has been recorded after transhepatic
cholangiography should not be confused with the clinical pic-
ture of endotoxic shock. Though the cause of these two con-

ditions may be similar, the pathogenesis, presentation, and

prognosis are quite different (Rogers et al., 1965). This is prob-
'4hlv due to toxins released from the bacterial cell wall (Borden
an.d Hall, l9si.

A
from pathogenesis, the mortality of en-
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dotoxic shock is very much higher than uncomplicated bacter-
aemia (Murdoch et al., 1968), particularly in the extremes of
life (Altemeier et al., 1967), and acute renal failure is a fre-
quent complication (Riorden and Walters, 1968). This syndome
has been observed after biliary tract operations (Keighley, 1973)
and has recently been recorded after endoscopic retrograde
choledochopancreatography (Blumgart et al., 1972). It is not
unreasonable to assume, therefore, that this event should be a
predictable hazard of this particular investigation.

Percutaneous transhepatic cholangiography is regarded by
most people to be a safe and valuable method of investiga-
tion (Atkinson et al., 1960; Glenn et al., 1962; Shaldon et al.,
1962; George et al., 1965). It is extremely helpful in distin-
guishing hepatocellular jaundice from extrahepatic obstruction.
The nature of any obstruction is usually clearly shown by this
technique. Since complications are more frequent in these
patients, laparotomy should always be available (Evans et al.,
1962; Dodd, 1967; Machado, 1971). These complications in-
clude puncture of the gall bladder or common bile duct
(DeMasi et al., 1967; James, 1971), penetration of hollow vis-
cera (George et al., 1965), pneumothorax (Turner and Costo-
poulos, 1968), subphrenic abscess (Thorbiarnarson et al.,
(1967), and even haemopericardium (James, 1971). By far the
biggest hazard, however, is the occurrence of bile leakage
(Atkinson et al., 1960; Shaldmn et al., 1962) and
intraperitoneal bleeding (Machado, 1971). Despite
this alarming list the overall incidence of severe complications
is generally less than 5% (Atkinson et al., 1960; Machado,
1971).
Blood stream infection must be regarded as one of the dan-

gers of operative and radiographic procedures undertaken on
patients with obstructive jaundice (Dodd, 1967). We know
that 70% of patients in this category have infected bile with
bacterial counts well over 1 x 106 organisms/ml. (Scott, 1971;
Keighley, 1973). What is not so often appreciated, however, is
that if the obstruction is due to stones, as compared with neo-
plastic occlusion, biliary infection is almost invariably present
(Scott and Khan, 1967; Keighley, 1973). It is not surprising,
therefore, to find blood stream infection complicating these
procedures. Evidence that this can occur has been shown by a
direct anatomical communication from the biliary canaliculi to
the liver sinusoides in obstructive jaundice (Hultborn et al.,
(1962) and by cholangiovenous reflux during cholangio-
graphy under these circumstances (Edlund and Hanzon, 1953).
A pressure gradient from the intrahepatic biliary radicles to
the sinusoides also exists in these cases (Weichel, 1964; Carl-
son, 1970). We have recently become aware of the impor-
tance of blood stream spread from the bile after chole-
dochotomy with T-tube drainage (Keighley and Graham,
1971). Proved bacteraemia has also been found afiter T-tube
cholangiography in four patients with infected bile and im-
paired biliary drainage (Keighley, 1973).
Having established that blood stream infection may occur

after transhepatic cholangiography, means of avoiding this
event should be considered. It is conceivable that bacteraemia
from biliary organisms might be induced by avoiding the in-
jection of contrast at high pressures. Some authors consider
cholangiography to be contraindicated in patients with a
history of cholangitis (Dodd, 1967). Two Canadian papers,
regarded antibiotic cover as essential practice (Turner and
Costopoulos, 1968; Ritchie et al., 1969). There is much doubt,
however, as to the adequacy of antibiotic excretion in the bile
among patien.ts with obstructive jaundice (Scott, 1971). Be-
cause of this there may be a place for the use of local anti-

biotics inserted through the cannula in this investigation
(Dodd, 1967). Present evidence suggests that the tetracyclines
remain the most effective agents as a prophylaxis against bac-
teria commonly found in the biliary tract in an otherwise
healthy patient (Keighley and Graham, 1973). Most organ-
isms are resistant to broad spectrum penicillins and Rifam-
picin. Many other valuable agents are too toxic to be routine-
ly recommended.
One should always consider the possibility of blood stream

infection occuring after direct biliary tract radiology in the
presence of calculus obstructive jaundice. Since Gram-nega-
tive organisms are commonly implicated, endotoxic shock will
remain a real hazard to these patients. We do not think that
this should detract from the value of transhepatic cholangio-
graphy since this event appears to be uncommon. Early
recognition of the syndrome, however, is important for suc-
cessful supportive therapy to be effective.
We advise the use of routine bile cultures and antibiotic

cover in all patients undergoing transhepatic cholangiography
to prevent the occurrence of this sinister complication.

We thank Dr. H. Herlinger and Dr. S. Jacobs respectively for
their advice on matters concerning the radiology and bacteriological
findings. We also wish to thank Mrs. M. Brown for her secretarial
help.
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