
Hematocrit was 37% . An x-ray film of the chest
revealed a probable right pleural effusion. Explora
tory laparotomy, July 8, 1972, identified a lacerated
left lobe of the liver. The hepatic artery was ligated
to control extensive hepatic bleeding. A T-tube was
inserted into the common duct. The bile appeared
clear without evidence of blood staining.

A T-tube cholangiogram performed July 17, 1972
revealed extravasation of contrast medium from the
left hepatic duct into the region of the lesser sac.
A 99mTc@sulfurcolloid hepatoscan performed July 19,
1972, showed a concavity at the medial aspect of
the left lobe of the liver (Fig. 1, left) . Following this,
â€˜31I-rose bengal serial images were obtained at 20

min, 60 mm, and 180 mm following intravenous
injection. There was progressive accumulation of ra
dionuclide within the left lobe of the liver, presum
ably within an extravasated pocket (Fig. 1, right).

A repeat T-tube cholangiogram, August 15, 1972,
no longer evidenced the presence of extravasation
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FIG. 1. (Left)â€˜@mTc.sulfurcolloidhep
atoscan showing large defect in central
portion of liver at region of porta hepatis.
(Right) â€˜el-rosebengal hepatoscan at 1 hr
postin@ection indicating pooling of extra.
vasated bile at porta hepotis. Defect seen
on colloid hepatoscanmuch less apparent.

Scintillation canwra images of three cases of

bile leakage including two bronchobiliary fistu

las are reported.

Following intravenous injection and hepatocellular
excretion, â€˜31-rosebengal serial scintiphotos may be
used to follow the course of biiary excretion. This
procedure has been recommended to evaluate pa
tients with congenital abnormalities and extrahepatic
obstruction (1,2). The use of this technique to dem
onstrate major bile duct leakage and bronchobiliary
fistulas has not previously been emphasized. The case
histories of three patients will be presented to illus
trate that important medical and surgical information
concerning the presence, location, extent, and prog
ress of pathologic bile collections may be obtained
by serial 131I-rose bengal scintigraphy.

CASE HISTORIES

Case 1. PS, a 25-year-old woman, was admitted
July 8, 1972 in shock following a stab wound in the
epigastrium. The lungs were clear to auscultation. The
abdomen was soft. A 2-cm linear laceration was
noted in the central portion of the upper abdomen.
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FIG.2. (Left)Â°Â°tmlc-sulfurcolloidhep
atoscan showing vertical lineor defect in
midportion of liver. (Right) â€œI-rosebengal
hepotoscan at 1 hr postinjection showing
linear collection of radioactivity extending
from liver into right lower lung.

from the bile duct and the 1-tube was then removed.
The patient was discharged on August 18, 1972 im
proved.

Followup hepatoscans, December 11, 1972, con
tinued to reveal a defect within the left lobe following
injection of ft9mTc_sulfur colloid. The serial 131I-rose
bengal studies, however, showed a normal accumula
tion within the liver, excretion into the gallbladder,
and no evidence of extravasation.

Final 9omTcsulfur colloid images on May 16, 1973
showed a marked decrease in the defect within the
left-lobe.

Comment. Serial â€˜311-rosebengal images demon

strated the leakage of bile from a lacerated left he
patic duct. Followup imaging studies confirmed the
closure of the bile leakage and the gradual improve
ment in the hepatic duct.

Case 2. JC, a 49-year-old man, was admitted to the
hospital, August 17, 1972, following a gunshot wound
of the rightupperchest.Immediatesurgicalexplora
tion revealed perforations of the diaphragm, liver,
gallbladder, right side of the transverse colon, and
multiple perforations of the ileum. Surgical treatment
consisted of plication, drainage of the right sub
phrenic space, cholecystectomy, small-bowel resec
tion, and drainage of the gallbladder bed. The post
operative course was complicated by paralytic ileus
and a cutaneous fistula.

Barium studies of the upper gastrointestinal tract,
small intestine, and colon were normal. An opaque
fistulogram on September 7, 1972 revealed contrast
material entering the liver parenchyma and filling the
biiary tree.

The patient then developed cough with expectora
tion of bile. A repeat opaque fistulogram, September
21, 1972, outlined a tract of contrast material extend
ing from the subdiaphragmatic region into the bron
chi of the right lower lung. A 9BmTc@sulfurcolloid
hepatoscan, September 22, 1972, revealed a linear
defect superiorly between the right and left lobes

(Fig. 2, left). Serial scintiphotos following intrave
nous injection of 13I-rose bengal demonstrated a
radioactive tract extending from the region of the
hepatic defect into the thoracic cavity (Fig. 2, right).

Surgical treatment, September 26, 1972, consisted
of a right middle lobectomy.The patient was dis
charged, October 5, 1972, in an improved condition.

Comment. Serial 1311-rose bengal scintigraphy dem

onstrated the passage of labeled bile from the hepatic
parenchyma into the lower thorax, a hepatopulmo
nary fistula.

Case 3. JO, an 82-year-old man, was admitted,
December 7, 1973, with fever and jaundice of unde
termined cause. The physical examination was fur
ther noncontributory. An x-ray film of the chest, De
cember 7, 1973, showed an elevated right hemidia
phragm. 01 series, barium enema, and intravenous
urography failed to define an underlying cause. A
99mTcsulfur colloid hepatoscan, December 17, 1973,
revealed a large defect within the right lobe of the
liver (Fig. 3, left) . Serial 131I-rose bengal scintipho
tos revealed the area of the defect to be filled in with
radioactivity. In addition, a vertical collection of the
radionuclide was noted extending superiorly into
the region of the right lower lung (Fig. 3, right) . On
the basis of the previous case, a diagnosis of an hepa
tobronchial bile fistula was suggested.

Surgical exploration, December 18, 1973, revealed
an hepatic abscess within the right lobe and a bron
chobiliary fistula extending into the right lower lobe.
The source of the abscess was considered to result
from a perforated empyema of the gallbladder. Cul
ture grew E. coli and Pseudomonas organisms.

Comment. The 131I-rose bengal serial scintigraphs

provided an explanation of the cause of the defect
demonstrated on the OftmTcsulf@@rcolloid hepatoscan.
The presence of an abnormal hepatic collection of
bile and the presence of an hepatobronchial com
munication was demonstrated and proved surgically.
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FIG.3. (Left)â€˜@mTc-sulfurcolloidhep
atoscanshowinglarge oval defect between
right and left lobes of liver. (Right) 1@l-rase
bengal hepatoscan 1 hr postinjection.
Oval defect shown on colloid hepatoscan
less apparent and linear collection of ra
diooctivity extending to right lower lung.

are accessible tracts can one perform opaque injec
tions. In the absence of an injectable fistula, the use
of percutaneousinjectionsis generally considered
more complicated and hazardous.

The potential benefits of serial â€˜31I-rosebengal
scintigraphy suggests a broader application of this
technique than is suggested by previous literature.
Especially following trauma of a penetrating nature

and the demonstration of a defect within the colloid
scan, further information concerning the integrity of
the biliary system may be necessary. In addition,
bronchial fistulas originating from a biiary site may
be distinguished from nonbiliary hepatic communica
tions or those arising from subhepatic abscesses (5).
The method is convenient as a means of determining
the effects of medical or surgical management on
previously identified bile leaks.
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DISCUSSION

Biliary fistulas may be congenital or result from
trauma, inflammation, or obstruction. Infection in
eludes extension from amebic, echinococcic, and
pyogenic abscesses. Obstruction may result from
either intrinsic or extrinsic causes and be of surgical
or nonsurgicalorigin. The fistuloustract may open
on the skin, within the lungs, under the diaphragm,
into the peritoneum, stomach, small bowel, urinary
tract, and rarely, into a blood vessel. Associated signs
and symptoms depend upon the site and origin of
involvement but may include fever, jaundice, and/or
the presence of a mass.

The demonstration of intra-abdominal bile leakage
using â€˜31I-rose bengal has been accomplished by
serial measurements of radioactivity in ascitic fluid
obtained through an indwelling catheter (3) and by
abdominal scanning following liver biopsy (4). In
the neonatal period, perforation of a common bile
duct complicating biliary atresia has been identified
( I ) . Although any breech in the continuity of ex
cretion of the labeled rose bengal from the hepatic
cell to the duodenum is potentially susceptible to
detection by serial scintigraphs, the method is limited
and is less sensitive than competing radiographic
examinations using opaque injections. There are,

however, several advantages afforded by the scinti
graphic method of detecting abnormal biliary drain
age. Radionuclide scintigraphy is the least demanding
on the patient, can be simply and safely performed,
and in fact, may be the only nonoperative or non
interventional technique available. Only when there
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