Iatrogenic Hemobilia : Management with Transarterial
Embolization Using Gelfoam Particles
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Abstract
Four patients with life threatening bleeding hemobilia from the hepatic artery were suc-
cessfully treated with transarterial embolization with small gelfoam particles with no recurrence
of bleeding on follow-up study. The iatragenic hemobilia occurred inadvertently during surgery in
two patients, with liver biopsy in one patient and percutaneous transhepatic biliary drainage pro-
cedure in another patient. Transarterial embolization appears safe and may be regarded as a life-

Hemobilia denotes bleeding through or
into the biliary system. It is caused by a pathologic
communication between blood vessel and bile duct
producing pseudoaneurysm of the hepatic artery,
hepatobiliary fistula or bleeding into the biliary tree
from the hepatic artery. Its occurrence is favored by
the close proximity of the structures within the Glis-
sion's capsule(1),

Recently, iatrogenic hemobilia has been
reported to be as common as hemobilia resulting
from traffic accidents, each constituting about 17 per
cent of the total(2). Over the past ten years, the in-
cidence of iatrogenic hemobilia has increases three-
fold as a result of extensive use of percutaneous

needle biopsy of the liver, percutaneous cannulation
of the biliary ducts for cholangiography or drainage,
and aggressive surgical interventional procedures(3).

Hemobilia is a life threatening condition
that needs emergency treatment. Until recently,
direct surgical intervention was the only possible
treatment for hemobilia(4'6); however, since 1976
percutaneous embolization of the hepatic artery has
become an alternative measure for this condition(7).

The present report describes the success-
ful use of transarterial embolization with gelfoam
particles in the management of four patients with
severe life threatening bleeding hemobilia from the
hepatic artery.
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CASE REPORT
Case 1

A 39-year-old Thai male was hospitalized
because of obstructive jaundice, abdominal disten-
sion and weight loss of 6 kilogram in one month.
He was an alcoholic but had stopped drinking for
the past 4 months. There was no history of prior
surgery.

Physical examination revealed jaundice
and hepatomegaly but the spleen was not palpable.
Pertinent laboratory results were : serum albumin 4
gm/dl, alkaline phosphatase 510 U/ml, SGOT 143
U/ml, SGPT 81 U/ml, total bilirubin 150.48 umol/L,
direct bilirubin 111.5 pmol/L. CT scan of upper
abdomen showed a multiloculated cystic mass at the
head of the pancreas about 7.2x6.7 cm in size exten-
ding to the left lobe of the liver and the porta hepa-
tis, and dilated intrahepatic duct and common bile
duct.

The patient underwent exploratory lapa-
rostomy and found to have papillary adenocarci-
noma involving the lumen of the common bile
duct extending posteriorly and fixed to the celiac
axis, the hepatic artery, and the first part of the duo-
denum. The tumor except its posterior extension
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was removed. During the operation, the left hepa-
tic artery was injured but was repaired surgically. A
U-tube hepatostomy was placed at the right lobe of
the liver, and a four-wing tube was retained at the
site of the injured left hepatic artery. The patient had
an uneventful recovery.

Three months later, the patient developed
active bleeding via the U-tube and the four-wing
tube, with progressive jaundice. On admission his
blood pressure was 70/50 mmHg. He was given 2
units of packed red cells.

Emergency celiac angiography uncovered
an active bleeding site at the left hepatic artery (Fig.
1). Selective left hepatic artery embolization was
carried out with 1x1 mm gelfoam particles until ces-
sation of the arterial bleeding which was docu-
mented by angiography examination (Fig. 2). The
patient recovered steadily in a few hours without
any further bleeding and was discharged home one
week after transarterial embolization.

Case 2

A 64-year-old Thai male underwent chole-
cystectomy for gallstone and empyema of the gall
bladder. Postoperatively, he was found to have fever

Fig. 1.

Case 1, celiac angiogram demonstrates a
large area of active arterial bleeding from
the left hepatic artery (arrow).

Fig. 2. Case 1, celiac angiogram after transarte-
rial embolization of the bleeding left hepa-
tic artery with gelfoam particles shows ces-

sation of bleeding (arrow).
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and abdominal distension. CT scan of the upper
abdomen showed subhepatic collection of fluid.
Exploratory surgery revealed leakage from the
cystic duct stumps which was repaired and a silastic
tube was retained. Although some troublesome
bleeding occurred during the operation, the patient
recovered uneventfully.

Two weeks after the surgery he had pro-
gressive jaundice, malena and active bleeding via

Fig. 3. Case 2, common hepatic angiogram demon-
strates saccular aneurysm at the distal end
of the right hepatic artery (arrow).

Fig. 5. Case 2, celiac angiogram post selective
transarterial embolization of aneurysm and
hepatobiliary fistula shows complete occlu-
sion of feeder distal right hepatic artery
with no demonstration of the lesion.

Fig. 4. Case 2, Angiogram shows tip of the catheter ~ Fig. 6. Case 3. CT scan liver revealed a huge low

at the nidus of aneurysm (black arrow), con- attenuated mass at right lobe liver (black
trast media injected shows a fistula forma- arrow) with dilated intrahepatic duct.
tion from the aneurysm to the common bile (white arrow).

duct (white arrow).
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the drainage tube to the extent of developing hypo-
tension.

Celiac angiography uncovered pseudo-
aneurysm arising from the distal end of the right
hepatic artery (Fig. 3). A subsequent superselective
right hepatic angiogram showed a fistula from the
pseudoaneurysm to the hepatic duct and the com-
mon bile duct (Fig. 4). The pseudoaneurysm and
the hepatobiliary fistula, then, underwent treatment
with transarterial embolization with 1x1 mm gel-
foam particles until cessation of blood flow to the
pseudoaneurysm and no pseudoaneurysm and hepa-
tobiliary fistula seen in the final angiogram (Fig. 5).
The patient recovered from impending shock after
transarterial embolization with normalization of
hematocrit (37%) in 1 day. He did well and was dis-
charged home one month later without any collec-
tion of fluid in the abdomen as documented by
abdominal CT scan.

Case 3

A 50-year-old female was found to have
obstructive jaundice and weight loss 2 months prior
to admission. CT scan revealed peripheral type of
cholangiocarcinoma with dilated intrahepatic ducts
(Fig. 6).

Percutaneous transhepatic biliary drainage
(PTHBD) of the right hepatic duct with a Cook-Cope
drainage catheter was performed (Fig. 7), which
drastically decreased the jaundice in two weeks.

Fourteen days after PTHBD, she deve-
loped abdominal pain and hypotension with drop of
hematocrit from 35 per cent to 29 per cent in 2
days; these findings were suggestive of hemobilia.
After 2 units of blood transfusion, emergency an-
giography was carried out. The celiac angiogram
showed pseudoaneurysm of the terminal portion of
the right hepatic artery at the site of percutaneous
transhepatic biliary drainage (Fig. 8). Transarterial
embolization of the pseudoaneurysm was then
performed with 1x1 mm gelfoam particles until
cessation of arterial flow as evident from the final
selective angiogram (Fig. 9). The hemobilia resolved
without recurrence.

Case 4

A 30-year-old man with alcoholic abuse
presented himself with epigastric pain and weight
loss. Physical examination revealed an ill-defined
mass in the left lobe of the liver extending to the
right lobe (segment 4). Sonographic examination
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Fig. 7. Case 3. Percutaneous transhepatic biliary
drainage (PTHBD) of the right hepatic duct
with a cook-cope drainage catheter was

performed. (arrow)

Fig. 8.

Case 3. Emergency celiac angiogram after
developed sign and symptom of hemobilia
revealed pseudoaneurysm at terminal por-
tion of right hepatic artery at the site of
percutaneous transhepatic biliary drainage.
(arrow)

revealed cirrhosis. Needle biopsy of the mass was
done under sonographic guidance at the left lobe of
the liver. After the biopsy, the patient complained of
epigastric pain which slowly subsided over the next
few hours. Two days after the biopsy, he expe-
rienced a sudden sharp epigastric pain which again
subsided with symptomatic treatment.
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Fig. 9. Case 3. Celiac angiogram after transarterial
embolization of pseudoaneurysm with gel-

foam particles showed no aneurysm. (arrow)

Fig. 10. Case 4, common hepatic angiogram demon-
strates active bleeding from the left lobe of
the liver supplied by the hepatic artery
(black arrow head); noted tumor stain in
the left lobe of the liver proved to be hepato-
cellular carcinoma from liver biopsy.

He was discharged home with an appoint-
ment to return for transarterial embolization in two
weeks but had to be re-admitted only one week after
the biopsy because of epigastric pain, fainting
spells, jaundice and hematemesis.

His blood pressure was 90/70 mmHg. His
hematocrit dropped from 40 per cent (prior to the
liver biopsy) to 32 per cent. Angiography was imme-
diately performed; the selective celiac angiogram
revealed active bleeding from the left hepatic artery

Fig. 11. Case 4, common hepatic angiogram after
transarterial embolization of the bleeding
left hepatic artery shows cessation of bleed-
ing (arrow).

at the left lobe of the liver (Fig. 10). Selective
embolization of the left hepatic artery at the bleed-
ing site was performed with 1x1 mm gelfoam parti-
cles until cessation of the hepatic blood flow as
shown in the final angiogram (Fig. 11). The patient
recovered uneventfully.

DISCUSSION

Tatrogenic hemobilia may inadvertently
arise from procedures during surgery (case 1 and
case 2 or Table 1) percutaneous transhepatic biliary
drainage (case 3 or Table 1) and percutaneous liver
biopsy (case 4 or Table 1).

In the process of dissection and suturing,
surgery of the biliary tract can inadvertently damage
the hepatic artery causing active bleeding and forma-
tion of arteriobiliary fistula or pseudoaneurysm(8).

Needle biopsy of the liver is invasive but
is rather safe. Mortality rate from liver biopsy was
reported to be 0.015 per cent(9) while serious com-
plications (mainly hemorrhage) occurred in only
0.34 per cent(10), In hepatocellular carcinoma,
needle biopsy poses a high risk for iatrogenic hemo-
bilia due to the rich blood supply to the tumor.

As for PTHBD, many factors may contri-
bute to hemobilia, for example pressure necrosis
from an indwelling biliary catheter, tumor invasion
from cholangiocarcinoma, and chronic biliary my-
cotic infection(11), Careful puncture and intubation
of a catheter can help to prevent hemobilia. Punc-
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Table 1.
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Shows the clinical presentation including the basic disease, the iatrogenic causes of hemobilia and

the time intervals from iatrogenic causes of hemobilia to develop clinical hemobilia that needed

transarterial embolization.

CASE | AGE BASIC DISEASE ETIOLOGY OF HEMOBILIA WEEKS TO
No. SEX DEVELOP HEMOBILIA
1 39/M | PAPILLARY SURGICAL REMOVAL 12
ADENO CA OF TUMOR
2 64/M | GALL STONE. REPAIRED CYSTIC DUCT 2
EMPYEMA OF GB LEAKAGE AFTER
CHOLECYSTECTOMY
i
3 50/F | CHOLANGIO CA PERCUTANEOUS TRANSHEPATIC 2
BILIARY DRAINAGE (PTHBD)
‘% —— e L e e
. a 30/M | HEPATOCELLULAR CA | LIVER BIOPSY 1
|
. S I S

ture and intubation should be placed at the most
peripheral possible part of the biliary tree in order to
avoid puncture of the central bile duct which is in
close proximity to the hepatic artery(11),

In the present report hemobilia occurred 1
week to 3 months after invasive procedures (Table
1). Recently, a case of hemobilia occurred only a
few hours after liver biopsy.

Hemobilia is a life threatening condition
which requires emergency management. Ligation of
the hepatic artery or repair of the bleeding site may
be difficult due to the poor condition of the patient.
Transarterial embolization of the bleeding site can
be easily performed but should be done as close as
possible to the lesion, aneurysm or fistula; this
approach reduces the likelihood of recurrence of

bleeding from collateral blood vessels and reduces
the risk of hepatic necrosis(11).

The choice of embolised materials is vari-
able(12); gelfoam particles are preferred by the
author because of availability, cheap price and ease
of usage(13). Besides, gelfoam particles produce
only minor untoward adverse reactions such as tran-
sient low grade fever, pain and intestinal ileus. In
the 4 patients reported, there was no recurrence of
hemobilia.

SUMMARY

Iatrogenic hemobilia due to invasive thera-
peutic or radiological interventional procedures can
be successfully managed by transarterial emboliza-
tion.

(Received for publication on December 18, 1998)
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