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Abstract Background. Obstructive
jaundice is an uncommon but im-
portant clinical problem in children
with cancer. Percutaneous transhe-
patic biliary drainage is widely used
to relieve malignant biliary obstruc-
tion in adults, but its use in children
has not been well described.
Materials and methods. Six patients
aged between 1 and 17 years under-
went external or internal-external
biliary drainage to relieve malignant
obstructive jaundice. Biochemical,
haematological and microbiological
parameters were measured before
the procedure and repeated

Results. External or internal-exter-
nal biliary drainage was technically
successful in all patients. No patient
developed clinically significant bili-
ary sepsis. Asymptomatic duodenal
perforation occurred in one patient
with bulky duodenal tumour follow-
ing conversion from external to in-
ternal-external drainage.
Conclusions. External biliary drain-
age may be successfully performed
in children with malignant obstruc-
tive jaundice.

Los Angeles, CA, USA 7-9 days later.

Introduction

Malignant obstructive jaundice in children and adoles-
cents presents quite different clinical problems to those
encountered in adults [1]. In particular, most paediatric
tumours will show significant reduction in size in re-
sponse to therapy. Most malignant obstructive jaundice
in children is, therefore, likely to be temporary. External
biliary drainage (EBD) or internal-external biliary
drainage (IEBD) may achieve relief of biliary obstruc-
tion until chemotherapy or other treatment takes effect.

Materials and methods

This paper reports the results of EBD and IEBD in all patients
treated for malignant bile duct obstruction at two paediatric cancer
centres between 1995 and 1998. The medical charts and radiologi-
cal records were reviewed. Two patients were recruited retrospec-
tively; the other four were treated after the study commenced.

Any coagulopathy was corrected before EBD and broad-spec-
trum antibiotic cover was used in all patients. EBD was performed
following percutaneous transhepatic cholangiography (PTC). Ac-
cess to the biliary tree was obtained by needle puncture of a bile
duct, using sonographic or fluoroscopic guidance (Table 1, Fig.1a).
In one patient, a previously inserted nasobiliary drain permitted
cholangiographic guidance. A 6-F or 8-F pigtail catheter was in-
serted over a guidewire into the bile ducts and positioned so that
the distal loop of the catheter was formed above the level of ob-
struction (Fig.2a). In one patient, it was technically easy to cross
the obstruction with a guidewire and catheter and IEBD was per-
formed as a first procedure (Fig. 1b).

In three patients, the drainage catheter was subsequently re-
placed by one or two IEBD catheters (Table 1, Figs.2b—d). In one
patient, EBD was converted to a permanent stent. Transbiliary for-
ceps biopsy was performed in one patient at the same procedure as
exchange of IEBD catheters.

Biochemical, haematological and microbiological parameters
measured before and 7-9 days after the procedure were compared
to assess the success and safety of the procedure. Subsequent clini-
cal follow-up was performed to identify any complications.
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Fig.1a,b A 16-year-old male
with hepatocellular carcinoma
(case 6). a Percutaneous trans-
hepatic cholangiography per-
formed following puncture of a
left-sided duct with a 22-gauge
needle using sonographic guid-
ance. There is dilatation of the
left-sided ducts with narrowing
of the common hepatic duct by
lobular intraductal tumour. The
right-sided ducts are not opaci-
fied because they are isolated
by tumour. b Internal-external
biliary drainage. An 8-F cathe-
ter with numerous side holes
has been advanced across the
narrowed segment of duct into
the duodenum. Following the
formation of the distal pigtail,
greater catheter stability is
achieved compared with exter-
nal biliary drainage

Results

The clinical characteristics of the patients and the inter-
ventional techniques used are summarised in Table 1.
Biliary drainage was successful in all six patients.
Biochemical and haematological tests showed a gen-
eral improvement at 7-9 days (Table 2, Fig.3). One pa-
tient had positive blood culture (Streptococcus
pneumoniae) and one had positive bile culture (Acineto-
bacter species and Pseudomonas aeruginosa) on the day
of the EBD. Three patients developed positive bile cul-
tures (Stenotrophomonas maltophilia in two and Sta-
phylococcus aureus in one) at day 7-9, but there were
no positive blood cultures (Table 2). One patient subse-

Table 1. Clinical features and procedures performed in six children
and adolescents with malignant obstructive jaundice (DSCT des-
moplastic small cell tumour, RMS rhabdomyosarcoma, PB pancre-
atoblastoma, HCC hepatocellular carcinoma, R right-sided duct,

quently converted to IEBD developed catheter coloni-
sation with Candida species, but did not suffer from
systemic fungal infection.

In one patient (case 2), retroperitoneal leakage of
contrast medium from the duodenum was detected
(Fig.2d) after conversion of EBD to bilobar IEBD.
There were no other complications of EBD or IEBD.

Discussion

Malignant obstructive jaundice in childhood, although
uncommon [2], may be caused by many different types
of tumour. The most common is rhabdomyosarcoma of

L left-sided duct, EBD external biliary drainage, /EBD internal-
external biliary drainage, CBD common bile duct, TBB transbilia-
ry forceps biopsy, RPV right portal vein, DOD dead of disease,
AWD alive with disease)

Case Sex/age Tumor  Type of RandL Needle Catheter Further Duration of Outcome
(years) puncture ducts isolated ~ gauge type procedure(s) EBD or IEBD
1 M/17 DSCT R, dilated No 21 EBD8F  CBD stenting 10 weeks DOD
18 months
2 M/3 RMS R, dilated No 21 EBD 8 F TBB, 3 months DOD
bilobar IEBD 3 months
3 M/5 PB L, dilated No 18 EBD6F IEBD 5 months DOD
5 months
4 M/14 HCC L, non-dilated Yes 18 EBD6F RPV emboli- 3 weeks AWD
zation 16 months
5 M/1 RMS R, non-dilated Yes 21 EBD 6 F IEBD 12 months DOD
12 months
6 M/16 HCC L, dilated Yes 22 IEBD8F None 13 months AWD

13 months
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Fig.2a-d A 3-year-old male with biliary rhabdomyosarcoma (case
2). a External biliary drainage. An 8-F pigtail catheter has been
positioned above the level of the obstruction. There is extensive
lobulated intraductal tumour (arrowhead) with no flow of contrast
medium into the duodenum. b Conversion to IEBD. Following a
period of EBD, a small amount of contrast medium drains to the
duodenum. The EBD catheter has been exchanged for an angiog-
raphic catheter and a hydrophilic guidewire is being used to probe
the upper end of the obstruction (arrowhead). ¢ The catheter has
been advanced across the obstruction and an Amplatz super stiff
guidewire has been passed into the duodenum prior to insertion
of the IEBD catheter. d Bilobar internal-external biliary drainage.
Additional side-holes have been cut in 8-F nephrostomy catheters
to allow internal drainage of bile. There is retroperitoneal contrast
medium (arrow) resulting from leakage from the duodenum,
which was extensively invaded by tumour

the bile ducts or pancreas [3-6]. Neuroblastoma [2, 7-9],
Langerhans’ cell histiocytosis [2, 10], non-Hodgkin’s
lymphoma [2, 11], desmoplastic small-cell tumour [1],
neuroendocrine tumours [12-14] and granulocytic sar-
coma [2] have also been reported to cause obstructive
jaundice in the first two decades of life.

Obstructive jaundice must be relieved for several im-
portant reasons [15]. Untreated obstruction may cause
liver failure, and consequent complications may be ag-
gravated by the adverse effects of chemotherapy, includ-
ing hepatic toxicity and thrombocytopenia. Certain
chemotherapeutic agents commonly used in the treat-
ment of paediatric malignancies, in particular doxorubi-
cin, are excreted in the bile. For these agents, the
presence of unrelieved biliary obstruction may cause
problems with dose scheduling. Re-establishment of
bile flow to the duodenum (by IEBD or stenting) may
also improve absorption of dietary fats. This may be im-
portant in children with cancer, who often have signifi-
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Fig.3 Change in levels of alkaline phosphatase (solid lines) and
alanine aminotransferase (broken lines) before and 7-9 days after
biliary drainage in six children with malignant obstructive jaundice
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cant nutritional problems. Patients with malignant tu-
mours that are immediately resectable, or characteristi-
cally show rapid shrinkage in response to therapy, for
example some forms of non-Hodgkin’s lymphoma [16],
may not require EBD. In most patients, however, some
procedure aimed at relieving biliary obstruction is indi-
cated.

There has been brief mention of the use of EBD in
children with malignant obstructive jaundice in the liter-
ature [1-3]. IEBD has been performed in a child with
benign haemangioendothelioma of the pancreas [17].
There has been no detailed review of the indications
for these procedures or their results.

Technical success was achieved in all our patients.
Two patients had nondilated ducts. In one, duct dilata-
tion had been observed at diagnostic sonography. In
the interval between sonography and EBD, there had

Table 2. Hematological and biochemical parameters before
(day 0) and after (day 7-9) external biliary drainage in six children
and adolescents with malignant obstructive jaundice (NA not per-

been rupture of an intrahepatic duct, with formation of
a small biloma. The other patient had previously under-
gone insertion of a nasobiliary catheter to alleviate the
obstruction.

Percutaneous biliary drainage was successful in re-
lieving obstructive jaundice in all our patients, with re-
ductions in bilirubin and liver enzyme levels observed
at day 7-9 (Table 2, Fig.3). In one patient with a previ-
ously inserted nasobiliary drain, the alkaline phos-
phatase level remained within the normal range. In one
patient, the prothrombin time was prolonged at day
7-9, and no definite cause for this was identified. White
blood cell counts (Table 2) decreased in four patients,
probably as a result of chemotherapy.

The organisms cultured from the EBD at day 7-9
were unusual biliary pathogens. Stenotrophomonas
maltophilia colonisation occurred in two patients, al-
though neither developed clinically significant infection.
Cholangitis due to this organism has only been reported
following biliary tract instrumentation in patients with
malignant obstructive jaundice [18]. In the presence of
Stenotrophomonas maltophilia colonisation it may be
appropriate to use trimethoprim-sulfamethoxazole and
ticarcillin/clavulanate as prophylactic antibiotic cover
when biliary catheters are exchanged [18]. We suspect
that the Staphylococcus aureus cultured from bile in
one patient was introduced into the biliary tree by his
previous nasobiliary drain. Prior to EBD, he had suf-
fered an episode of septic shock following nasobiliary
cholangiography. The cholangiogram revealed that seg-
ments 5, 6 and 7 were isolated by tumour. The septicae-
mia may have resulted from infection arising in these
undrained segments, or from overdistension of the ducts
by contrast. The patient who developed persistent colo-
nisation of his IEBD catheters with Candida later in
the course of his illness did not develop systemic candid-
iasis. Despite the immunocompromised status of these
patients, catheter-related sepsis does not appear to be a
significant problem if adequate biliary drainage can be
maintained [18].

One patient developed a duodenal leak after conver-
sion to bilobar IEBD (Fig.2d), apparently due to necro-
sis of his huge duodenal tumour. The perforation may,

formed, WBC white blood cell count, ALP alkaline phosphatase,
ALT alanine aminotransferase, AST aspartate aminotransferase,
PT prothrombin time)

Case day0 day 7-9
Bile Blood WBC ALP ALT AST Bilirubin PT (s) Bile Blood WBC ALP ALT AST Bilirubin  PT (s)
culture culture (nI'Y) (UIY) (UIY) (UIYH  (umol ) culture culture (nI'Y) (UIY) (UIY) (UIY  (umol I'Y)
1 NA NA 6.2 1225 160 118 150 NA NA NA 34 361 67 52 31 12.8
2 NA - 5.8 1045 339 172 NA 12.8 - - 3.0 933 105 142 NA 12.8
3 - + 7.4 2453 137 NA 593 14.4 + - 1.4 462 72 NA 236 194
4 + - 10.3 234 71 NA 76 113 + - 5.0 254 47 NA 44 11.7
5 - NA 11.7 667 145 NA 129 112 + - 12.2 425 49 NA 33 12.8
6 - - 10.7 1076 394 455 147 NA - - 13.0 494 80 84 84 NA
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however, also have been related to the presence of the
two catheters in the duodenum.

A single case of haemorrhage and bile leak following
EBD for obstructive jaundice has been reported in a
child [2]. It is not clear from this report why this compli-
cation occurred and, in particular, whether there was
any coagulopathy. Haemorrhage related to EBD was
not observed in any of our patients. If significant haem-
orrhage had occurred, we would have performed hepat-
ic angiography with a view to embolisation [19].

Drainage of both right and left lobes (Fig.2d) may be
required if the lobar ducts are isolated by tumour, as any
inadequately drained part of the biliary tree may be-
come infected. IEBD has certain important advantages
over EBD, including catheter stability in small children,
and the re-establishment of bile flow to the duodenum.
If technically possible, IEBD can be performed as the
first drainage procedure. When the obstruction is diffi-
cult to cross with a guidewire at the first procedure, it is
probably better to insert an EBD catheter, instead of
subjecting the child to prolonged manipulation, which
may lead to septic complications. Conversion to IEBD
is usually easy after a few days of EBD.

Temporary stenting of malignant biliary obstruction
presumably reduces the risk of biliary sepsis by remov-
ing the potential external portal of infection, but has
the disadvantage that further biliary procedures, such
as changing the stent or performing cholangiography,
will require access to the bile ducts to be re-established.
Permanent stenting is not recommended if there is any
reasonable prospect of the tumour shrinking significant-
ly in response to therapy [1].

Transbiliary biopsy is sometimes performed in adults
[20, 21], but does not appear to have been reported in
children. In one of our patients with biliary rhabdomyo-
sarcoma, biopsy was performed at the time of exchange
of IEBD catheters. We used flexible and rigid forceps,
inserted through a peel-away sheath. Biopsy was per-
formed with cholangiographic guidance and confirmed
that viable intraductal tumour was present despite sys-
temic chemotherapy. In combination with PTC and

EBD, this would also be a reasonable approach to pri-
mary diagnosis in a child with obstructive jaundice due
to a tumour with a major intraductal component.

There are several alternatives to EBD in children
with malignant obstructive jaundice. Endoscopic retro-
grade cholangiography (ERC) may be used for diagno-
sis and intervention. Following ERC, a nasobiliary
drain or temporary stent may be inserted [7]. We prefer
to perform percutaneous transhepatic cholangiography
and EBD for several reasons. Most importantly, diag-
nostic cholangiography and effective biliary drainage
can be achieved with a percutaneous technique whether
or not the obstruction can be crossed with a catheter.
EBD and IEBD do not require papillotomy and main-
tain access to the biliary system for future diagnostic
and interventional procedures. In particular, it is simple
to change the catheter if it becomes infected or occluded
[17]. Tt is unlikely that a randomised trial will be per-
formed to compare techniques based on PTC with
ERC, and institutional preference will therefore deter-
mine which approach is used.

Surgical cholecystostomy has been advocated for ob-
structive jaundice due to neuroblastoma [8]. Cholecys-
tostomy is only appropriate when it is known that the
tumour does not and will not involve the common he-
patic or intrahepatic ducts. EBD is a less invasive tech-
nique and is clearly preferable in most patients.
Percutaneous cholecystostomy also appears to have
few, if any, advantages over EBD. Surgical biliary-enter-
ic bypass is rarely necessary in children with cancer.

In conclusion, EBD and IEBD are effective in the re-
lief of malignant obstructive jaundice in children and of-
fer important advantages over alternative techniques.
Conversion to internal stenting is possible, but should
rarely be necessary, as long-term drainage is usually not
required. Infection does not seem to be a significant
clinical problem, providing adequate drainage of all seg-
mental ducts can be maintained. Bilobar drainage may
be required when the right and left ductal systems are
isolated by tumour.
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