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Hepatobiliary scintigraphy has proven to be a reliable noninva-

sive imaging modality to evaluate postoperative biliary obstruc
tion, which is a frequent complication following biliary enteric
bypass surgery. We present a case of a patient who had biliary
enteric bypass surgery with a scintigraphic pattern simulating
partial obstruction on a "mTc hepatobiliary study performed with

the patient in a supine position. The biliary stasis seen in the
supine images disappeared almost completely when the images
were repeated after 30 min in an upright position. Progressive
accumulation of activity initially seen in the region of the biliary
enteric anastomosis was not present 3 days later on a repeat
study with the patient in an upright position, confirming that biliary
stasis in this patient was due to a positional phenomenon. This
case illustrates that biliary stasis may be positional in nature.
Position related stasis should be a consideration when interpret
ing hepatobiliary scintigraphic studies in postoperative patients
and when suspected, patients should be imaged in the upright
position.
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tt Lepatobiliary imaging using ""Tc-labeled iminodiace-

tic acid (IDA) compounds is routinely performed for
functional imaging of the biliary tract. The most com
mon application of this procedure is in diagnosing
acute cholecystitis. Evaluating biliary-enteric bypass pro
cedures for either biliary leakage or recurrent obstruction
is another situation where cholescintigraphy has left its
mark (1-6).

Postoperative complications of biliary-enteric bypass
procedures are relatively common. Potential problems in
the early postoperative period include wound sepsis,
wound hematoma, subhepatic abscess, hemoperitoneum
and bile leak (7). Operative mortality has been reported in
up to 4% of cases (8,9). Long-term complications include:
recurrent obstruction, cholangitis, peptic ulcer disease, in-
trahepatic cholelithiasis and recurrent pain of uncertain
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etiology (7-9). Obstruction, partial or complete, is a rela
tively common complication of biliary-enteric bypass sur

gery occurring in up to 23% of patients (8).
In this study, a patient with a Roux-en-Y hepaticoje-

junostomy suspected of having biliary obstruction was
found by cholescintigraphy to have position-dependent sta

sis in the region of the hepaticojejunal anastomosis that
simulated a scintigraphic pattern of partial biliary obstruc
tion.

CASE REPORT
A 34-yr-old male with a history of Hodgkin's lymphoma and

perihepatic involvement underwent a choledochojejunostomy
procedure to relieve biliary obstruction. Subsequently, because of
recurrent strictures, a Roux-en-Y hepaticojejunostomy was per

formed using the technique of Blumgart and Kelley (10) with a
4-cm side-to-side anastomosis of the left hepatic duct to a Roux-
en-Y loop of jejunum (Fig. 1). The patient was referred for hepa

tobiliary imaging 6 wk later to exclude recurrent biliary obstruc
tion due to persistently elevated alkaline phosphatase and a
continuous dull ache in his back.

Upon referral for hepatobiliary imaging his laboratory values
were as follows: alkaline phosphatase 212 mlU/ml (normal 35-95);
total bilirubin 0.36 mg/dl (normal 0.1-1.1); gamma-glutamyltrans-
ferase 287 mlU/ml (normal 8-40); alanine aminotransferase
(SGPT) 72 lU/liter (normal 7-35); aspartate aminotransferase
(SGOT) 56 lU/liter (normal 10-30); albumin 4.1 gm/dl (normal
3.5-5.0); WBC 11.3 K/cumm (normal 4.8-10.8); hemoglobin 10.7
g/dl (normal 14-18); hematocrit 31.7% (normal 42-52) and platelet
count 542 K/cumm (normal 150-375).

Following the administration of 4.48 mCi of "Te mebrofenin

intravenously via an indwelling catheter, 5-min sequential images

were obtained for 60 min. These images (Fig. 2) revealed signifi
cant and progressive accumulation of radionuclide activity within
the proximal Roux-en-Y hepaticojejunal segment. Minimal transit

into the small intestine was seen by 25 min which increased
slightly by 55-60 min. The patient sat upright for half an hour
before a 90-min delayed image was obtained. The 90-min image
showed near-complete clearance of activity from the hepaticoje

junal segment with the radiopharmaceutical seen clearly within
the intestine. It was then suspected that the accumulation of
radionuclide activity within the biliary-enteric anastomosis may

have been related to the patient being in the supine position during
the study. Accordingly, it was decided to repeat the study with the
patient in the upright position during acquisition.

The patient returned 3 days later and was injected with 10.55
mCi of "Tc-mebrofenin. Images were obtained every 5 min for
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FIGURE 1. A schematic diagram of the hepaticojejunal bypass.
The left hepatic duct was anastomosed side-to-side with a 4-cm
segment of the Roux-en-Y jejunal loop. The Roux limb was approx

imately 70 cm in total length.

55 min in the upright position (Fig. 3). The radiopharmaceutical
was seen promptly passing through the hepaticojejunal anastomo
sis and entering the small intestine. Compared to the initial study,
performed in the supine position, there was no evidence of signif
icant accumulation of activity in the region of the hepaticojejunal
anastomosis and Roux limb. Significant emptying into the small
intestine occurred, indicating that the accumulation seen on the
previous study was in fact position-dependent and that no biliary

obstruction was present.
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FIGURE 2. Selected images of the initial 99mTc-mebrofenin

hepatobiliary study following administration of the radiopharmaceu-

tical via an indwelling catheter. There is progressive accumulation of
the radioisotope in the region of the biliary-enteric bypass anasto
mosis demonstrating the "blooming" effect. Only minimal activity

within the intestine is noted by 1 hr. The gallbladder is surgically
absent and therefore was not visualized. A 90-min image obtained

after the patient sat upright for 30 min shows significant clearance of
activity in the region of anastomosis with the majority of the radio-

pharmaceutical seen in the intestine. No evidence of biliary leakage
was identified.
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FIGURE 3. Repeat hepatobiliary scintigraphy performed with the
patient in the upright position three days later. At 20 min postinjec
tion, passage of the radionuclide into the Roux-en-Y limb is clearly

seen. With the patient remaining in the upright position, there is
evidence of good and prompt biliary flow into the intestine between
25-55 min. The significant accumulation of the radionuclide in the

region of anastomosis seen on the initial supine study is no longer
noted.

DISCUSSION
Methods of evaluating a biliary-enteric bypass for ob

struction or other postoperative complications include he
patobiliary scintigraphy, ultrasonography, cross-sectional

imaging, endoscopie retrograde cholangiopancreatography
(ERCP) and percutaneous transhepatic cholangiography
(PTC). ERCP and PTC are used to define the anatomy
of the biliary tree and when the need for possible interven
tion is anticipated. The use of ultrasound as a noninvasive
technique for detection of biliary-enteric bypass obstruc

tion is limited by two factors. First, the presence of gas
within the bowel or the biliary tree following surgery cre
ates difficulties in the assessment of biliary duct size. As
many as 50% of postsurgical ultrasounds have been re
ported as indeterminate for this reason (// ). Second, if the
size of the biliary ducts can be measured, ductal dilatation
does not necessarily indicate an obstructive pattern in this
population as dilatation may persist after surgical relief of
obstruction.

Comparison of ultrasonography and hepatobiliary
imaging in the evaluation of biliary-enteric anastomoses

was reported (3). The 23 patients in the study had a
total of 36 sonograms and 36 hepatobiliary scintigrams.
Ultrasound was indeterminate in 14% of the cases be
cause of excessive biliary or enteric air. When dilated
biliary ducts were apparent, scintigraphy allowed differ
entiation of dilatation due to obstruction as opposed to
persistently dilated postoperative ducts without
obstruction.

The different scintigraphic patterns in patients follow
ing biliary-enteric bypass surgery have been described

in a review of 73 hepatobiliary scintigraphic studies in
56 patients with biliary-enteric bypass anastomoses (2).
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A normal scan was defined as intestinal excretion in
less than an hour without ductal dilatation. Intestinal
excretion in less than an hour with evidence of ductal
dilatation was found to constitute functional patency.
Intestinal excretion at 1 hr or longer indicated partial ob
struction although the scintigraphic pattern of pooling
and retention of activity in the bile ducts was found
to be more reliable in predicting obstruction than the
delayed appearance of intestinal activity (3). Persistent
nonvisualization of the biliary system and intestine sug
gested the presence of a virtually complete biliary duct
obstruction.

In our case, minimal intestinal excretion was seen by
1 hr on the initial scintigraphic study; however, there was
significant pooling of the radiopharmaceutical in the region
of the anastomosis, a scintigraphic appearance which is
referred to as "blooming" (12).

The pooling of the radiopharmaceutical observed during
the initial assessment of our patient was no longer present
when the study was repeated in the upright position 3 days
later. To our knowledge, positional stasis within a biliary-

enteric bypass anastomosis has not been previously re
ported.

Decreased limited intestinal visualization on hepatobil-

iary studies has been interpreted as indicative of partial
obstruction (2,3,6,13). This may lead to unnecessary inva
sive evaluations if positional stasis is the cause of this
scintigraphic pattern. Thus, we suggest that in the setting
of progressive accumulation of radionuclide activity in the

region of anastomosis in patients with previous biliary-

enteric bypass surgery, the patient should be imaged in the
upright position to exclude the possibility of positional
stasis.
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