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Background: There are many palliative treatments for patients with unresectable malignant biliary obstruction,
e.g. endoscopic retrograde cholangiopancreatography (ERCP) with stents, percutaneous transhepatic biliary
drainage (PTBD) or surgery. We propose a new technique by using endoscopic ultrasound (EUS) with
fluoroscopy to perform hepaticogastrostomy for palliative drainage far from the site of tumor to avoid tumor
obstruction.

Material and Method: Between December 2005 and June 2006, two patients with severe jaundice by hilar
cholangiocarcinoma were treated with this new procedure. The first case was a 44-year female post partial
resection of tumor and Roux en Y hepaticojejunostomy and the second case was a 48-year male post ERCP and
right hepatic stent. We used an electronic convex curved linear-array echo-endoscope with fluoroscope
guided to drain left dilated intrahepatic duct to the stomach by inserting 8 Fr 60 mm metallic wallstent via
lesser curvature. We performed under general anesthesia and followed-up every two weeks.

Results: There were former two patients failed to place the stents. Hepaticogastrotomy of both patients were
our first successful trial but stent site of the first case was not good because the insertion was at esophagogastric
junction. Total bilirubin of first and second case fell from 38.4 mg/dl to 27.3 mg/dl and 22.0 mg/dl to 3.4 mg/
dl in two weeks, respectively. No immediate complication was found and oral diet was well succeeded on the
next day after procedure in both cases. The first case was dead after 32 days of operation from sepsis and
hepatic failure. The second case was clinically much improved after 3 months and died from liver failure after
6 months and 10 days.

Conclusion: This new interventional EUS-guided hepaticogastrostomy is safe, feasible and may provide an
alternative to surgery or PTBD or failed ERCP. It can improve the palliative treatment in hilar lesions because
it’s internal drainage and far from tumor site that promote fast recovery. However, long term study is still
necessary to evaluate the results and cost-effectiveness of this technique.
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Hilar cholangiocarcinoma is a common
malignant tumor in Thai population, especially in
North-Eastern part of Thailand which is an endemic
area of liver fluke. The curable treatment is surgery, but
most patients were inoperable at the time consulted to
the specialist. The treatment of choice for patients with
biliary obstruction caused by inoperable cancer is
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controversial. Usually, the first option is endoscopic
retrograde cholangiopancreatography (ERCP) with
plastic or metallic stents. Another palliative treatment
is percutaneous transhepatic biliary drainage (PTBD)
including external drainage and internal drainage by
radiologically placement stent through the tumor into
the common bile duct, but approximately 28% of these
patients have recurrent obstruction and cholangitis®.
Palliative hepaticoenteric bypass may offer long-term
potency but is associated with high morbidity and
mortality (10-43%), therefore limiting its usefulness.
Hepaticogastrostomy is also palliative procedure that
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drains the biliary duct far away from the site of tumor.
To avoid open surgery and as a minimally invasive
option, endoscopic ultrasound (EUS) was used as a
guiding tool for hepaticogastrostomy.

Technique

EUS-guided hepaticogastrostermy technique
reported by M. Giovannini consists of a two-step
procedure which creates an anastomosis between the
dilated left intrahepatic bile duct and the stomach®.
We used Pentax EG38UT with EUB 6500 Hitachi
Ultrasound with convex curved linear array
echoendoscope (Fig. 1,2) and C-arm fluoroscopy.
Through the lesser curvature of the stomach, dilated
left intrahepatic duct in segment Il was identified
and punctured with a 19-gauge EUS needle (Wilson-
Cook, Winston-Salem, Noth Carolina, USA). Under
fluoroscopic control, contrast dye was injected to show
bile duct. A guide wire was inserted into bile duct and
cystotome was applied to perforate lesser curvature of
stomach wall, then needle knife was applied to puncture
the liver into bile duct. One-step procedure was
preferred, so instead of plastic stent to create fistula, 8
Fr 60 mm covered self-expanding metallic stent (Boston
Scientific Corporation Massachusetts USA.) was
placed in both cases.

Material and Method

A minimally invasive trial EUS-guided
hepaticogastrostomy was performed under the
circumstance of obstructive jaundice from hilar
cholangiocarcinoma that failed or impossible to perform
ERCP and significant dilated left intrahepatic bile duct.
From Decembar 2005 to June 2006, two patients

Fig. 1

Endoscopic ultrasound instruments (Pentax
EG38UT and Hitachi EUB6500)
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Fig.2  Convex curved linear-array echoendoscope with

19-guage EUS needle.

CT scan of liver showed marked dilated bilateral
intrahepatic bile duct with cirrhosis in the first
patient.

Fig.3

with severe obstructive jaundice by hilar cholangio-
carcinoma were applicable for this technique. The first
case was a 44-year-old female whose tumor had been
partially resected and was under Roux en Y
hepaticogastrostomy four months before current
opeartion. Her total bilirubin was 38.4 mg/dl with off
and on cholangitis and marked dilatation of intrahepatic
bile duct (Fig. 3). The second case was a 48-year-old
male whose right hepatic had been drained with metallic
stent by ERCP 2 weeks before current operation. His
total bilirubin was 22.0 mg/dl and no reduction was
detected after endoprosthesis. His left intrahepatic duct
still markedly dilated (Fig. 4). We performed EUS-guided
hepaticogastrostomy under general anesthesia in both
cases (Fig. 5,6). We used 8 Fr 60 mm metallic wallstent
to drain left intrahepatic duct into stomach and
followed-up every two weeks.
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Fig. 7 CT scan follow-up showed metallic stent drained
at esophagogastric junction and much smaller size
of bile duct in the first patient.

Fig. 4  CT scan of liver showed marked dilated left intra-
hepatic bile duct in the second patient

Fig.5 EUS view of needle punctured through gastricwall ~ Fig. 8  CT scan follow-up showed metallic stent drained
into dilated intrahepatic bile duct at lesser curvature of stomach and nearly normal
size of bile duct

Results

EUS-guided hepaticogastrostomy of both
patients was successful without immediate
complication. There were former two patients we tried
but failed to place the stents. The stent position in the
first case was not well adjusted because the penetration
site of stomach was at esophagogastric junction, but
in the second case the position was excellent. Two
weeks after the operation, total bilirubin fell from 38.4
mg/dl to 27.3 mg/dl and 22.0 mg/dl to 3.4 mg/dl in first
and second case, respectively. Both cases were in good
recovery and oral diet was started on the next day
after procedure. CT scan at 2 weeks follow-up showed
Fig.6 A 8 Fr 60 mm metallic wallstent in place of ~Mmetallic stents in marked reduction of dilated bile duct

hepaticogastrostomy with bile flow. in both cases (Fig. 7,8). Mortality from sepsis and
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hepatic failure was found in first case 32 days after
hepaticogastrostomy. The second case was doing well
after the procedure and his condition was much
improved after 3 months follow-up, with the normal
level of total bilirubin at 1.25 mg/dl and he died from
hepatic failure after 6 months and 10 days.

Discussion

Hilar cholangiocarcinoma is a common
malignant tumor of bile duct in Thai population and
most patients usually present in advanced stage or
inoperable condition. There are several options for
treatment, including ERCP and endoprostheses as the
first option. If ERCP was failed or impossible to operate,
PTBD or endoprosthesis trans PTBD are another option.
However, PTBD has high risk of infection, obstruction,
and prolonged recovery. In case of endoprosthesis
trans PTBD, it has high rate of recurrent obstruction
and cholangitis because of the stent across the tumor.
Becker et al demonstrated a higher rate of complications
in patients with hilar involvement comparing with those
without hilar involvement, with significantly lower stent
patency rates®,

There are many techniques in drainage of
biliary duct far away from tumor site. Soulez et al®
used fluoroscopic, endoscopic and laparoscopic
guidance to create hepaticogastric anastomosis and
Tipaldi® used CT guidance and fluoroscopy with 2
steps of percutaneous hepatogastric drainage. Warren
etal® indicated that diversion of bile from the liver into
stomach does not cause gastric ulcers, which is another
advantage of hepaticogastrostomy. Nevertheless,
Moss et al® reported that gastritis might potentially
be a complication due to contact of gastric mucosa
with bile.

Endoscopic ultrasound developed more than
20 years ago is currently a valuable diagnostic
instrument and also therapeutic interventions. Since
the introduction of the curved linear array
echoendoscope in 1990, many procedures such as
cystogastrostomy for pancreatic pseudocyst,
choledochoduodenostomy and hepaticogastrostomy
can be performed by minimally invasive technique®.

In our first successful case, the position of
stent was not appropriately placed because it drained
through esophagogastric junction located at the same
level of bile duct, causing the bile not well drained by
gravity effect and eventually slowing down bilirubin
level. In the second case, with experience learned from
the first case, the position of stent was excellently
placed and bilirubin level rapidly fell down. CT scan
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showed much improvement of dilated bile duct after 2
weeks follow-up.

For mortality in first case, as presenting at her
advanced malignancy, impaired liver function, off-and-
on cholangitis with not very well drainage of bile, she
developed sepsis and hepatic failure and died 32 days
after procedure. In second case, with better liver
function from excellent position of stent leading to very
well drainage of bile, he was recovered and has lived
with normal quality of life for 6 months.

In conclusion, with the improvement of
interventional EUS®9, hepaticogastrostomy can be
done safely with short hospitalization, longer period of
stent patency and should be an alternative to
percutaneous or surgical drainage for the patients who
fail or are impossible to do palliative ERCP in hilar
cholangiocarcinoma. However, a long-term follow-up
study and further evaluation of cost-effectiveness are
still necessary.
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