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Echinacin | steigertdie | korpereigene | Abwehr

Indikationen

Echinacin hat sich, in den verschiedensten
Darreichungsformen, zur Steigerung der
korpereigenen Abwehr bei subakut und
chronisch verlaufenden Krankheiten mit
mangelhafter spontaner Abwehrreaktion
bewahrt.

Zusammensetzung

1 Ampulle Echinacin zu 2 ml enthalt 0,1 g
PreBsaft aus Herba recens Echinaceae
purpureae

100 g Echinacin Liquidum enthalten 80,0 g
PreBsaft aus Herba recens Echinaceae
purpureae

100 g Echinacin extern Liquidum enthalten
26,7 g PreBsaft aus Herba recens
Echinaceae purpureae, 9,0 g Urea pura
100 g Echinacin Salbe enthalten 16,0 g
PreBsaft aus Herba recens Echinaceae
purpureae

Bitte fordern Sie weitere wissenschaftliche
Informationen an.

Dr. Madaus & Co. . . ®
D-5000 Koln

Integral S.A.

5, rue Ch. Plantin

Luxembourg
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Large bore biliary endoprostheses adapted
from percutaneous drainage catheters

Jean-Claude KURDZIEL
Robert F. DONDELINGER,

Department of Visceral Radiology
Centre Hospitalier
L - 1210 Luxembourg

Bull Soc Sci Med
p 5- 1986

SUMMARY

49 endoprostheses which were adapted from percutaneous F12
drainage catheters have been used in the palliative treatment of
biliary obstruction in 36 of 98 patients who underwent percuta-
neous biliary drainage.

The endoprostheses were placed percutaneously in a transpa-
pillary position and fixed with a thread at the puncture site.

30 days mortality following percutaneous biliary drainage was
25.9 % in these 36 patients. Mean survival rate in 27 of 36 patients
was 14.3 weeks. Complication rate was 12 %. No displacement of
the endoprostheses was observed. Clogging rate was 18 % and
could be related to the intraduodenal position of the stent ? Mean
patency rate of the clogged endoprostheses was 16.2 weeks.

Main advantages of this type of endoprostheses are adaptability
of length to individual biliary configuration and absence of sponta-
neous displacement.

Endoprostheses with a diameter of F16 should be more widely
used to provide a longer patency rate.

Key-words : Bile ducts, prosthesis. Bile ducts, percutaneous
drainage. Liver, biliary system, opaque catheter.

As preoperative percutaneous biliary drainage is no longer
considered unanimously as a major therapeutic adjunct prior to
curative surgery, except in selected cases (26), most of the nonsur-
gical biliary drainage procedures are performed in order to place a
permanent biliary endoprosthesis (28), to create an access for
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intraductal irradiation (11), to manipulate gall-
stones (9), to infuse litholytic drugs (5), to dilate
benign strictures (23), and to perform antegrade
sphincteroplasty (4). Introduction of a biliary
stent has become a routine therapeutic alterna-
tive to surgery in the palliation of malignant
biliary obstruction and in some, less frequently
occuiring benign conditions as well.

Endoscopic cannulation of the bile ducts
represents the favoured approach (7,32), car-
rying a low periprocedural morbidity rate. Howe-
ver the endoscopic route for placing a large bore
endoprosthesis may failin 9 %, 25 %, and 60 %
if the obstruction is located at the pancreatic,
mid-choledochal and hilar level respectively
(20). In these cases a combined endoscopic-
percutaneous (18) or an exclusively percuta-
neous stent positioning remains mandatory,
particularly if an extensive or/and tight stenosis
is present, or/and if the biliary obstruction is
located at the level of the liver hilum, with intra-
hepatic tumor growth, requiring more than one
tube to restore correct bile flow.

Advantages of endoprostheses compared to
nasobiliary or percutaneous internal catheter
drainage include a diminished risk of biliary
infection spreading through the catheter, reduc-
tion in hydroelectrolytic imbalance caused by
external fluid loss, increased comfort and psy-
chological tolerance by the patient. Only those
patients with malignant disease, who are not
preterminal and who have improved clinically
and biologically after catheter drainage without
significant complications should be considered
candidates for insertion of an endoprosthesis.

Therefore a great deal of attempts are madein
order to define the optimal configuration of
biliary endoprostheses which should be easy to
handle, have a long functioning time and should
induce a minimal number of complications once
they have been abandonned in the biliary sys-
tem. A large number of home made and com-
mercially available devices with variable consis-
tency, diameter and shape are described
through the literature without that a particular
model could lay claim to general approval (29).

We report in this study the results obtained
using an endoprostesis adapted from standard
percutaneous drainage catheters in the treat-
ment of mainly malignant biliary obstruction.

6

Potential advantages and disadvantages of this
type of endoprosthesis are stressed.

MATERIAL AND METHODS

Jaundiced patients, whose clinical and biolo-
gical background suggests biliary obstruction
related to malignant disease, undergo compu-
ted tomography as the first diagnostic imaging
modality in our institution. If an advanced mali-
gnant tumor, responsible for bile duct obstruc-
tion, is evidenced and confirmed by biopsy or if
the patient is a poor candidate for surgery, pal-
liative stenting of the bile ducts is considered.
The remaining group of jaundiced patients
undergo preferently ultrasonography and
endoscopic retrograde cholangiography and
pancreatography for diagnostic work-up.

The percutaneous transhepatic approach of
the obstructed biliary system was used in the
study. Percutaneous transhepatic cholangio-
graphy isimmediately followed by internal biliary
drainage, with a success rate of 100 % and
89 % respectively in 98 patients. Percutanecus
transhepatic cholangiography is performed with
fluoroscopic guidance only, as the intrahepatic
bile ducts are more or less distended in all
patients in this group. Percutaneous biliary drai-
nage is controled with biptanar fluoroscopy, the
bile ducts of the lateral segment of the right or
left lobe are entered assuring a non angled
approach to the choledochus, which enables an
easy introduction of the bitiary drainage catheter
and the endoprosthesis as well.

A standard biliary catheter F8.4 is fixed in a
transpapillary position and remains in place for
48 hours. The catheter is then exchanged for an
identically shaped F12 catheter, left in place for
48 hours more. During this time period, the trans-
hepatic tract will mature. If the clinical course of
the patient is uneventful and adequate bile drai-
nage is achieved, the F12 catheter is transfor-
med in a permanent endoprosthesis in a similar
way to the description given by COONS (6).
Optimal length of the endoprosthesis is determi-
ned from radiographs according to the indivi-
dual anatomy of bile duct, extent of obstruction
and site of the entry point to the intrahepatic bile
ducts by the catheter, in such a way that the
endoprosthesis will cover the entire intrabiliary
course of the drainage catheter. Then, the
catheter is retrieved over a stiff guide wire and
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the prosthesis is cut according to the desired
jength from the distal end of the F12 catheter.
Proximal sideports are added to the endopros-
thesis with a large hole punch, when necessary.
The proximal end of the endoprosthesis is atta-
ched to a suture thread which will be fixed sub-
cutaneously at the skinentryona 1 cmrodina
similar way as suggested by others (22) preven-
ting downward migration once the endopros-
thesisis in place. The prosthesis is then correctly
positioned over the stiff guide wire by pushing it
with the remaining proximal end of the F12 drai-
nage catheter. The distal end of the endopros-
thesis is advanced in the duodenal lumen. The
technique has been described in extenso in a
previous report (8).

36 patients have been treated : 14 males and
22 females. Age ranges from 44 to 88 years with
a mean of 66.7 years. Causes of biliary obstruc-
tion are detailled in Table 1.

TABLE 1

Pancreatic carcinoma 14

Pancreatic metastasis 1
(bronchogenic carcinoma)

Metastases to porta hepatis 9
Gastric carcinoma 4
Colorectal carcinoma 4
Bronchogenic carcinoma

Gallbladder carcinoma
Cholangiocarcinoma
Undeterminate malignant
Chronic pancreatitis

-

NN W o

36

49 endoprostheses have been placed, 41bya
right axillary approach, 8 by an anterior epigas-
tric puncture. In 44 cases, a F12 endoprosthesis
was inserted, in 2 casesaF9andin3casesaF8
tube was used. In 44 cases, the lower extremity
was placed in the duodenum, three times it
remained in an intracholedochal position.

In 4 patients, presenting with an obstruction
at the liver hilum, drainage of both lobes of the
liver necessitated bilateral endoprostheses. In
one patient, the endoprosthesis draining the
right lobe had to be combined with an external
drainage of the left lobe of the liver.

In9 patients, the endoprosthesis clogged and
had to be replaced. On one of these patients,
exchange of the tube was necessary on two
times.

RESULTS

Among the 36 patients, 9 were still alive, when
this study was completed : two patients with
pancreatic carcinoma with a survival period of 1
and 2 months respectively, two patients with
cholangiocarcinoma surviving since 3 weeks
and 12 months respectively, one patient with
galibladder carcinoma surviving since 12
months, two patients with metastatic lymph
nodes to the porta hepatis, who survive since
one month (gastric carcinoma) and 7 months
{colon carcinoma) respectively and two patients
with chronic pancreatitis who had been drained
9 and 17 months previously. Mean survival time
of the 27 patients with malignant disease who
died was 14.3 weeks, with a period varying from
1 week to 52 weeks.

7 of 27 patients died within one month
(25.9 %). Among these patients, one death
resulting from bitiary peritonitis was related to
the procedure. This was-the only patient who
underwent a left external drainage. Another
patient died from upper gastrointestinal hemor-
rhage, which could be a catheter related compli-
cation. The 5 remaining patients died from
already advanced malignant disease.

The survival curve of the 27 patients is shown
in Table 2.

Mean survival time of 12 patients with pan-
creatic cancer was 15 weeks. 4 patients with
gallbladder carcinoma had a mean survival time
of 33 weeks and 7 patients with metastases to
the liver hilum survived only 5 weeks as a mean.
1 patient with cholangiocarcinoma survived 3
weeks only. Significant complications which
were directly in connection with the percuta-
neous biliary drainage occured in 5 patients
(12 %) : upper gastrointestinal bleeding in 2, a
liver abscess due to the displaced endoprosthe-
sis during manipulation in 1, a subcutaneous
abscess in one and biliary peritonitis in one
patient.

9 of 49 (18.3 %) endoprostheses became
obstructed after atime interval of two weeks and
12 months. Mean time of patency of the endo-
prostheses was 16.2 weeks.



DISCUSSION

As most of the patients who undergo palliative
percutaneous biliary drainage have a limited life
expectancy, hospital stay should be reduced
and the patients freed as early as possible from
percutaneous tubes and fluid collecting bags.
Beside the psychological trauma related to a
percutaneous drainage catheter, some physical
complications, as high volume external bile loss,
skin infection at the puncture site, bile leakage
around the catheter, fracturing of the catheter,
rib erosion, haemobilia from arterial and portal
origin, caused by displacement of the proximal
sideports into the liver parenchyma, inadvertent
dislodgement or withdrawal of an insufficiently
fixed catheter and finally cholangitis caused by
high pressure rinsing of the tube can be largely
obviated by placing an endoprosthesis. Internal
bile drainage is the prerequisite before an endo-
prosthesis can be inserted percutaneously. This
is best achieved by carrying out a two or three
step procedure over a 4 to 6 or 10 days period.
Success rate of internal biliary drainage varies
from 56 % (25) to 74 % (10) compared to 89 %
in this study. A success rate superior to 80 % is
achieved, if patients with preoperative external
drainage are excluded. Placement of an endo-
prosthesis is only rarely unsuccessful, once
internal drainage is obtained. The most dramatic
complications related to percutaneous cathete-
rization of the biliary system occur during the ini-
tial drainage procedure. Death has been repor-
ted in 1.5 % (24, 25) t0 5.6 % (3) of patients. Cli-
nically significant complications which may
overshadow percutaneous biliary drainage are
largely detailed through the literature and occur
in 8 % (24) to 11 % (25), requiring conservative
or radiological management and on some occa-
sions surgical cure. 30 days mortality rates simi-
lar to that found in this study (25.9 %) have been
reported (31.5 %) (10), mainly due to advanced
malignant disease. Introduction of an endopros-
thesis is thought to be a relatively harmless pro-
cedure, bearing only little additional risk, once
the drainage catheter has been correctly posi-
tioned in the bile ducts and left for several days,
although a 13 % complication rate similar to that
found in this study (12 %) has been described
(6). Data on complications which may ensue
from insertion of an endoprosthesis are scanty,
but they seem to be only rarely life-treatening

if introduction of the endoprosthesis is not
attempted during the initial percutaneous drai-
nage procedure as previously suggested (28).
Maturation of the transhepatic tract around the
drainage catheter which will be lined out with
granulation tissue in a few days, minimizes the
risk of bleeding and infection, when the catheter
is exchanged for the endoprosthesis, and facili-
tates its introduction which is almost painless for
the patient. Decompression of the biliary sys-
tem, and clearing of the bile ducts from blood
clots, debris and bacteria during adequate pre-
vious drainage prevent complications to occur
when the endoprosthesis is placed.

Furthermore, during the initial percutanecus
drainage period, responders can be separated
from those patients whose serum bilirubine tevel
does not decrease despite correct bile drainage.

Most authors have found that a large inner
diameter of the endoprosthesis, superiorto F10
is essentiel to guarantee free bile flow and along
patency rate of the stent (3, 6, 15, 16, 24, 30).
Inadequate bile drainage, stagnant bile flow and
increased ductal pressure are followed by recur-
rent episodes of cholangitis, which are observed
in almost all patients after a drainage period of
four months (12). Anincrease of theinner diame-
ter of the drainage catheter from F10 to F12
leads to a reduction of cholangitis from 63 % to
11 % (24). There is an obvious tendancy to pre-
fer large bore endoprostheses for the endosco-
pic route, where damage to the liver paren-
chyma is unexpected (17, 18, 20). Some reports
only emphasize that endoprostheses with a
smaller diameter may do as well for long time
biliary drainage (1, 13). Commercially available
endoprostheses have a definite length, which
may not fit the biliary anatomy of all patients.
Cutting the endoprosthesis from the distal end
of the drainage catheter to the desired length
allows to tailor its configuration to the individual
biliary anatomy. A large diameter and a sufficient
length of the endoprosthesis hinder dislodge-
ment, as its upper extremity can be positioned
high up in the intrahepatic bile ducts and the cur-
ved distal end be anchored at the genu inferius in
the duodenum. Biliary drainage catheters also
have a soft wall and a gentle curve, which
confirms best to the configuration of the bile
ducts. Impaction of the end of the endopros-
thesis derived from catheters into the wall of bile
ducts is unlikely to occur.



Transpapillary positioning of an endoprosthe-
sis is controversial. The sharp and stiff distal end
of most of the short and rigid models may irritate
the duodenal mucosa of the opposite wall and
lead to haemorrhage or even perforation when
put through the papilla. A transpapillary position
is however unavoidable in bridging an occlusion
situated at the level of the lower choledochus
and the ampulla. Blockage of the pancreatic
duct by the-endoprosthesis is unusual and no
clinically significant pancreatitis had occurred
after transpapillary stenting in this study, even if
more than one endoprosthesis were placed.
Some authors recommand however systematic
suprapapillary position of the endoprosthesis
(13). Micro-organisms are cultured from the bile
in 94 % if the drainage catheter has entered the
duodenum, compared to 61 % if its distal end
remains in the choledochus below the obstruc-
tion (25). Most of our patients showed biological
and mild to moderate clinical signs of episodes
of cholangitis during follow-up. Reflux of ducde-
nal fluid into the intrahepatic bile ducts occursin
some patients, due to high pressure in the des-
cending duodenum. This can be obviated by
advancing the distal end of the endoprosthesis
far into the horizontal duodenum, where intralu-
minal pressure is lower. The main advantage of
the transpapillary position of the endoprosthesis
is to assure an endoscopic access to its distal
end, allowing correcting of position, to pull the
prosthesis cut and to rinse its lumen by cathete-
rization through the distal intraduodenal side
holes (27). Upward migration is also efficiently
prevented by the angled distal configuration of
the endoprosthesis used in the study.

No spontaneous displacement was observed
although a dislocation rate of 4 % (2) to 40 %
(14) has been reported in the literature.

Adding ridges, hooks (17) or collapsible
mushrooms (33) and flaring the proximal end of
the endoprosthesis (15, 28) has not been proven
to eliminate the risk of displacement, but it may
render the percutanecus transhepatic place-
ment of the stent uneasy and necessitates a lar-
ger tear of the liver capsule for introduction.

The numerous sideports which are distribu-
ted through the whole length of the wall of the
endoprosthesis should guarantee an improved
bile flow and also allow bile to enter the lumen of
the prosthesis from intrahepatic radicles, even

if major bile ducts have collapsed around the
F12 catheter. If obstruction of the endoprosthe-
sis is suspected, a percutaneous skinny needle
cholangiography can be performed by puncte-
ring the close environment around the endo-
prosthesis. Contrast medium will still flow
through one or several non obstructed sideholes
inside the endoprosthesis and patency of the lu-
men can easely be controled. The endoprosthe-
sis can also be rinsed by percutaneous flushing
with saline through the sideholes before intra-
luminal incrustations lead to complete obstruc-
tion. On the other hand, sideholes which are too
clustered may weaken the wall of the endopros-
thesis and make its introduction through atough
stenosis difficult. Intraluminal tumor growth
through the sideports has also been reported,
resulting in obstruction of the endoprosthesis.
Finally, experimental studies have shown, that
too many sideports create a turbulent bile flow
inside the endoprosthesis, which may impair
correct drainage (29).

Clogging of the endoprosthesis is a major
complication.

The bilirubine tevel will raise again after com-
plete obstruction of the endoprosthesis. Cho-
langitis, intrahepatic abscess, perihepatic
biloma and external bile fistulae emerging
through the percutaneous transhepatic drai-
nage tract may develop. Patients with a clogged
endoprosthesis should be taken care of without
delay and correct biliary drainage should be re-
established as soon as possible. Three or four
endoprostheses can be put side by side in the
main bile duct without significant problems.

As many patients die after a short time period
in spite of biliary drainage, patency rate of biliary
endoprostheses is difficult to be evaluated. In
this study the endoprostheses clogged in
18.3 % of the cases after a mean functioning
time of 16.2 weeks. Other reports claim a func-
tioning time of about 24 weeks (30). ltis unclear
whether the transpapillary position of the endo-
prosthesis and potential interaction between
bile salts, the duodenal fluid and the material the
endoprosthesis is made of, favour early clog-
ging. Experimental studies show that Teflon
endoprostheses have a higher incrustation rate
compared to polyethylen and polyurethan (19).

Obstruction is still too a frequent event. F14
and F16 prostheses should probably be used
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more systematically (27, 30, 31). Therefore, we
have developped a new biliary drainage catheter
F16, with an outer/inner diameter of 5.3/3.5 mm,
made from a material which shows minimal tor-
que and allows no longitudinal compression of
its wall during percutaneous introduction.
(BALT-EXTRUSION, F-95160 MONTMORENCY)
(Fig. 1). Biliary endoprostheses can be tailored
from the distal end of the catheter according to
the technique previously described. The F16
endoprosthesis is inserted after a catheter F12
had remained in place for two days. AF16 cathe-
ter can be manipulated through a F12 tractinthe
liver parenchyma without further dilatation. This
prosthesis shows supplementary holes in the

wall of its distal concavity which faces the pan-
creatic duct and prevent obstruction by assu-
ring adequate pancreatic drainage. The distal
end of the prosthesis is smoothly tapered, pre-
venting irritation of the ducdenal mucosa. Main
advantages of the endoprostheses recommen-
ded in this study are the possibility to adapt their
length according to individual bile anatomy and
the absence of spontaneous displacement.
Main disadvantage is a high cloggingrate, which
may be related to the transpapillary position of
the endoprostheses and could probably be
obviated by having increased the diameter of
the stent to F16.

TABLE 2

SURVIVAL ENDOPROSTHESES
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Fig. 1 a: Male, 79 years old. Extensive pancreatic carcinoma with biliary obstruction demonstrated on
computed tomography. Temporary external percutaneous biliary drainage (F8).
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Fig.1b:
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Same patient : palliative internal biliary drainage by insertion of a F16 endoprosthesis adapted
from recently developped standard drainage catheters (BALT - EXTRUSION, F - 95160

MONTMORENCY).
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A variety of complications may accompany percutaneous trans-
hepatic biliary drainage (1-8). These may be divided into the acute
complications of catheterization and those associated with long-
term biliary drainage. The complications may be further divided
into those which provide no more than a minor nuisance and those
major complications which may be life-threatening.

Anincorrect puncture site may resultin the production ofapneu-
mothorax or hemothorax, which may require drainage of the chest.
Inadvertent puncture of the extrahepatic bile ducts or of the gall-
bladder itself may also result in bile leakage, risking peritonitis. If
such extrahepatic puncture does occur, the catheter should be left
in place and a second catheter introduced through the hepatic
parenchyma into the bile ducts (Fig. 1). Once adequate decom-
pression is assured, the improperly positioned catheter may gene-
rally be moved without risking intraperitoneal bile leakage.
Although extremely unusual, bile leakage may also occur directly
through the hepatic parenchyma after an unsuccessful attempt at
biliary decompression (Fig. 2). Accordingly, in the patient with
marked bitiary obstruction, attempts at biliary decompression
must be carried through to completion once begun.

If the catheterization procedure is protracted because of techni-
cal difficulties, a considerable amount of clot may be seen in the
biliary tree by the time the drainage catheter is inserted. Contrast
material injected through the catheter will demonstrate a characte-
ristic “double contrast” appearance. Although extensive clot will
prevent the free flow of bile into the catheter for a short period of
time, bile is in itself an effective hemolytic agent and will clear the
clot spontaneously. When bloody drainage persists for more thana
few days, the catheter must be checked to be assured thatnoiintra-
parenchymal side holes communicate with the hepatic or portal
vein branches (Fig. 3). Occasionally, rapid decompression of the
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biliary tree alters its architecture in such a way
that a side hole previously positioned within the
ductal system comes to lie within the hepatic
parenchyma. If this is the case, the catheter
should be exchanged for cne with fewer proxi-
mal side holes.

Ascites may complicate a biliary drainage
procedure considerably. In addition to making it
technically more difficult to perform transhepa-
tic drainage, the ascitic fluid may track along the
drainage catheter. The ascitic fluid may leak
freely around the puncture site, collect in the
subcutaneous tissues, or even shift into the
pleural space. Fortunately, once adequate
biliary decompression has been achieved, asci-
tic fluid is often formed at a much slower rate
than previously. If this is the case, the problem of
fluid accumulation and leakage will resolve
spontaneously.

The most significant immediate complication
of transhepatic catheterization is biliary sepsis.
Although broad spectrum antibiotic coverage is
routinely instituted before the procedure and
maintained for several days following catheteri-
zation, about 8 % in our own series developed
clinical evidence of sepsis immediately, during,
or following the procedure. In those patients
who evidenced frankly purulent bile at the time
of the initial drainage, the catheterization proce-
dure was modified. Manipulation within the
biliary tree must be minimized to avoid inducing
massive bacteremia with subsequent septic
shock. Once the guidewire was advanced to a
point just above the obstruction, the drainage
catheter was introduced directly. No attempt
was made to negotiate the obstruction at the
time of the initial drainage. Once the infection
resolves, the obstruction can be traversed and
antegrade drainage established. In selectgd
cases of suppurative cholangitis, frank pyogenic
abscesses may be seen (9, 10). The thin needle
cholangiogram will demonstrate multiple irregu-
lar intraparenchymal cavities communicating
with the dilated ductal system (Fig. 4). Generally,
these patients are extremely debilitated, and
their prognosis is poor. Despite high dose intra-
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venous antibiotic therapy, percutaneous trans-
hepatic decompression, and surgical drainage
of the abscesses, the mortality is high.

The majority of long-term complications
associated withtranshepaticdrainageareminor.

Local infection at the catheter entry site is not
uncommon but responds when treated with hot
soaks and topical antibiotic ointments. Small
granulomas which form about the catheter may
be extremely painful but are easily treated with
silver nitrate curettage. Obstruction of the tube
lumen or changes inits position may result in bile
leakage and occasionally recurrentjaundice and
fever. In any case, the problem is readily resol-
ved by tube replacement.

Occasionally, subphrenic abscesses and
suppurative cholangitis have been seen with
prolonged biliary drainage (5). Although usually
an obvious clinical diagnosis, the course may be
extremely indolent and the diagnosis made late.
In patients with progressive intrahepatic disea-
se, obstruction may occur as the bile ducts
become isolated (11) (Fig. 5). Each isolated por-
tion of the ductal tree may act as a closed space
infection and will require drainage. This may
become a considerable clinical problem in the
patient with advanced cholangiocarcinoma or
sclerosing cholangitis. The inexorable progres-
sion ofthese diseases may dictateanincreasing-
ly agressive approach if palliation is to be pro-
longed. Clearly, in some cases puncture of every
obstructed segment is not possible, and trans-
hepatic drainage will prove to be ineffective.

Although most delayed bleeding results from
catheter malpositioning, occasionally massive
bleeding from a branch of the portal vein or
hepatic artery may occur (8) (Fig. 6 3). Such blee-
ding may be produced by rupture of false aneu-
rysms of the hepatic artery or by frank erosion of
the connective tissue of the portal triad by tumor
or radiation. If the bleeding appears to be arte-
rial, immediate hepatic arteriography is indica-
ted and, if possible, selective embolization of the
bleeding branch (8, 12) (Fig. 6 b).
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Fig. 1 : Inadvertent puncture of the gallbladder. A catheter (—>) is left in place until the biliary systemiis
decompressed.
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