
Choledochal cyst is a relatively rare developmental
anomaly that occurs more frequently in Japan than
elsewhere, and is most often seen in females under 10 yr
of age (1). Preoperative diagnosis is difficult because of
infrequent presentation of the typical clinical triad, i.e.,
abdominal pain, jaundice, and abdominal mass (I ,2).
Conventional radiographic studiesâ€”includingupper GI
series, oral cholecystography (OC), and intravenous
cholecystography (IVC)â€”have been accomplished
successfully in only a few patients (3,4).

Intravenous radionuclide cholescintigraphy (IVRC)
with 1-131 rose bengal established the diagnosis of
choledochal cyst in 1970 by William et al. (5). Since then
hepatobiliary scintigraphy has been advocated as a
nontraumatic, safe, and accurate tool for the diagnosis
of choledochal cyst (6,7). Since 1975, Tc-99m-labeled
pharmaceuticals such as pyridoxylideneglutamate (PG)
or N-(2,6-dimethylphenylcarbamoylmethyl)iminodi
acetic acid (HIDA) have replaced iodine-labeled com
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plexes for liver and biliary-tract studies because of better
image quality, lower radiation dose, and more rapid
biliary excretion than with the earlier agents (8â€”10).

IVRC has been performed with Tc-99m PG or Tc
99m HIDA on 12 patients with choledochal cyst proved
by subsequent operation in our hospital. This paper re
views the Tc-99m PG or Tc-99m HIDA IVRC findings
of these patients, and reevaluates diagnostic accuracy
as well as possible clinical application.

MATERIALS AND METHODS

In a 4-yr period, there were 724 patients who had had
Tc-99m PG or HIDA IVRC before their biliary surgery.
Among them were 12 patients with choledochal cyst. The
diagnosis of choledochal cyst was proven by surgical
findings of cystic dilatation of the common bile duct and
by subsequent excision with histological confirmation
of the cystic lesion. Preoperative studies with upper GI
series were performed on two patients; oral or i.v. cho
lecystography (OC and IVC) in two, ultrasonography
in ten, and endoscopic retrograde cholangiography
(ERC) in three patients. Every patient received preop
erative IVRC using Tc-99m PG or HIDA.
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TwelvepatientswfthcholedochalcysthaveundergoneIntravenousradionucllde
cholescintigraphy (IVRC) with Tc-99m-labeled HIDA or PG before surgery. The
most Ã³haracterlstlc findings are: (1) A round or ovoid photon-deficient area in the

region of the gallbladder in the early images; (2) progressIve accumulation of ra
dioactivlty In the same region in later Images, especially at 2 hr after injection; (3)
the long axis of this particular area dircted downward and to the patient's left from
the rightmldclavicuIarline, suggestingthe directionof the commonbile duct;and
(4) persistent pooling of the tracer up to 24 Iv, even after a fafty meal. By these cr1-
teria, correct diagnoseshave been made preoperatively In ten of 12 cases
(83.3 %). We concludethat IVRCusingTc-99m HIDAorTc-99m PGisan excellent
first-line diagnostic tool for choledochal cyst.
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ten patients undergoing ultrasonography demonstrated
the presence of a cystic lesion in subhepatic area. Two
out of three examinations demonstrated cystic dilatation
of the common bile duct at endoscopy. Therefore, the
diagnostic rates of ultrasonography and ERC are 80%
and 66.6%, respectively.

The IVRC findings in the I2 cases are summarized
in Table I . The three different patterns found are shown
in Figs. 1 (Pattern A), 2 (Pattern B), and 3 (Pattern C).
Pattern A shows a photon-deficient area around the
gallbladder region in the early images, with progressive
accumulation of radioactivity in the corresponding re
gion 2 hr after injection and persistence of the tracer
pooling up to 24 hr. Pattern B shows a constantly high
background and persistent photon-deficient area in the
subhepatic region. Pattern C shows early and progressive
accumulation of the tracer in the â€œcommonbile duct,â€•
tubular-shaped and persisting up to 22 hr after injection.
Ten cases presented with Pattern A and were correctly
diagnosed before surgery as choledochal cyst. Two pa
tients presented with Patterns B and C, respectively, and

were diagnosed as impaired liver function (B) and in
complete biliary obstruction probably due to choledo
cholithiasis (C). The diagnostic rate of IVRC in our
series is 83.3%. During the same period, no false-positive

diagnosis of choledochal cyst was made in the more than
700 patients who had IVRC before biliary surgery.

DISCUSSION

There are several reports concerning the difficulty in
the diagnosis of choledochal cyst preoperatively, espe
daIly in subjects older than infants (l ). It is frequently

misdiagnosed as cholecystitis, cholelithiasis, choledo
cholithiasis, abdominal tumor, hepatic cyst, or tumor

with obstructivejaundice (I). Thus, a search for a more

reliable and accurate diagnostic tool is quite important
from the clinical point of view.

The diagnostic value of OC and IVC in choledochal

TABLE1.SUMMARYOF IVRC FINDINGSWITh
Tc-99m-LABELED AGENTS IN 12 CASES OF

CHOLEDOCHAL CYST

1. Nonvisualization of GB 9 75.0
2. Nonvisualization of CBD 9 75.0

3. DeficientimageatGB 10 83.3
4. Accumulationoftracer inlaterimages 11 91.7
5. Persistence of poolinglonger than 6 hr 10 83.3
6. Longaxis of this particulararea similarto 11 91.7

that of CBD

GB: gallbladder; CBD: common bile duct.

IVRC was performed after overnight fasting. Serial
images were obtained using a gamma camera* at 5, 15,
and 30 mm, and at I , 2, 4, 6, and 24 hr after intravenous
administration of 2-6 mCi Tc-99m PG or HIDA. All
cholescintigrams were read, and an IVRC diagnosis
made, before biliary surgery.

RESULTS

There were four male and eight female patients, from
4 to 49 yr old, with only four subjects(33.3%) younger
than I0. The clinical triad of choledochal cyst presented
in only five patients (41 .7%). Clinical diagnosis of cho
ledochal cyst was made in four persons (33.3%) and was

considered in the list of differential diagnosis in an ad
ditional four.

In the preoperative examinations, OC and IVC in two
cases with serum bilirubin <I .9 mg% failed to visualize

the biliary tract. An upper Gl series in two patients
showed displacement of the duodenal bulb. Eight out of

I

FIG. 1. IVRC findings of 19-yr-old man
(Pattern A). Note photon-deficient area
below right lobe of liver in images from 5
mmto 1 IT,and progressiveaccumulation
oftracerafter2 hr,persistingupto 24 hr
after injection.Longaxis of this abnormal
accumulationis similarto that of common
bile duct and could be differentiated from
an enlarged gallbladder. During operation,
capacity of cyst was found to be 1500
ml.
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FIG. 2. IVRC findingsof 13-yr-oldgirl
(Pattern B). Note constantly high back
ground as well as presence of negative
image below right lobe of liver throughout
whole course of study. Arrowheads mdi
cate lesion.Lindicatesliver.

cyst is very limited. Silberman et al. (3) reported that
only three out of 405 cases were correctly diagnosed by
conventional radiographic cholangiography. Jaundice
is the main obstacle. Upper GI series yielded positive

results in 84% of patients (4). However, displacement
of the stomach and duodenal bulb is an indirect sign and
not a specific finding for choledochal cyst. In our series,
OC and IVC as well as upper GI series were used only
occasionally for the above-mentioned reasons. Ultraso

nography and ERC are much better than conventional
radiography in the demonstration of cyst. But ultraso
nography is not a functional study that can always
demonstrate the communication of the cyst and bile duct
(11,12). As to ERC, it is technicallydifficult, time
consuming, and uncomfortable for the patient, and as
yet available in relatively few centers (13,14), especially
for pediatric patients. Therefore, it is not an ideal initial
diagnostic method for choledochal cyst.

The simplicity, safety, and value of IVRC using Tc
99m-labeled agents in the diagnosis of hepatobiliary

diseases have been studied and confirmed for years
(14â€”16).Even in jaundiced patients with high bilirubin
(up to 10 mg%), it is still possible to demonstrate the
biliary tract (/7). Therefore, the application of the
Tc-99m-labeled hepatobiliary studies of the abnormal
biliary excretion caused by congenital anomaly of the
bile duct should be superior to that of conventional ra
diographic studies. The high diagnostic rate (83.3%)
achieved in our series confirms that IVRC using Tc
99m-labeled agents is a good diagnostic test for chole
dochal cyst.

Through analysis of the serial scintigrams shown in
Figs. I -3 and the findings summarized in Table I , dif
ferent patterns can be recognized. The scintigraphic
findings of Pattern A are characterized as follows:

I . A spherical or ovoid photon-deficient area around
the region of the gallbladder in the early stages, sug
gestive of enlarged gallbladder or abnormal cystic dila
tation of the biliary tract or an abdominal space-oc

cupying lesion such as a tumor.

FIG.3. IVRCfindIngSof 37-yr-oldwoman(PatternC).Noteprogressiveaccumulat@nof tracer In @@commonbile duct,â€•which is persistently
seen up to 22 hr. Note also delayed visualization of bowel activity.
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2. Progressive accumulation of radioactivity in the
corresponding region in later images, usually 2 hr after
tracer injection, confirming the communication of this
abnormal area with the biliary system.

3. The long axis of this particular area directed
downward and to the patient's left, similar to that of the
common bile duct, differentiating a bile-duct anomaly
from one in the gallbladder.

4. Persistence of tracer pooling up to 24 hr, reflecting
functional disturbance of biliary excretion caused by this
cystic lesion.

By these objective and dynamic findings, the Tc-99m
PG or HIDA IVRC can demonstrate not only the size
and shape of the choledochal cyst, but also its functional
disturbance, an impossibility with any other diagnostic

method. Ten out of I 2 patients (83.3%) in our series
presented with this pattern and were easily and correctly

diagnosed. Therefore, this pattern and these criteria are
highly characteristic of choledochal cyst.

Incorrect diagnosis was made by IVRC in only two
patients with choledochal cyst. One was a patient with
secondary biliary cirrhosis and frank jaundice who

showed Pattern B. The other was a patient with fusiform
dilatation of the common bile duct who showed Pattern
C. Further study with ultrasonography and/or ERC is
necessary in these patients, who fortunately represent
only a minority. Most patients can be correctly diagnosed
by serial cholescintigraphy.

FOOTNOTE

* Elscint dymax UF or Nuclear Chicago pho/gamma IV.

ACKNOWLEDGMENTS

We are grateful to Drs. M. F. Chen and J. N. Lin ofthe Department
of Surgery and to the colleagues of the GI team for their cooperation
and assistance.

REFERENCES

I . YAMAGUCHI M: Congenital choledochal cyst. Analysis of

1433 patients in the Japanese literature. Am J Surg 140:
653â€”657,1980

2. LORENZOGA, SEEDRW, BEALJM: Congenitaldilatation
of the biliary tract. Am J Surg I 21:510â€”517, 1971

3. SILBERMANEL,GLAESSNERTS: Roentgenfeaturesof
congenital cystic dilatation of the common bile duct: A report
of two cases. Radiology 82:470-475, 1964

4. ROSENFIELDN, GRISCOMNT: Choledochalcysts:
Roentgenographic techniques. Radiology I 14:113-1 19,
I975

5. WILLiAMs LE, FISHER JH, COURTNEY RA, Ct al: Pre
operative diagnosis of choledochal cyst by hepatoscintigraphy.
N EngiJ Med 283:85-86,1970

6. TADA 5, YASUKOCHIH, SHIDA H, et al: Choledochalcyst
demonstrated by 1-131 Rose bengal scanning. Am J Roent
genol116:587â€”589,1972

7. OSHIUMIH, NAKAYAMAC, MORITAK, et al: Serial
scintigraphy of choledochal cyst using â€˜311-Rosebengal and
â€˜311-Bromsulphalein.Am J Roentgeno! 128:769, 1977

8. LINTH, KHENTIGANA,WINCHELLHS:A @mTc@labeled
replacement for â€˜311-rosebengal in liver and biliary tract
studies.JNuc!Med15:613-615,1974

9. BAKER RJ, BELLEN JC, RONAI PM: Technetium99m@py@
ridoxylideneglutamate: A new hepatobiliary radiopharma
ceutical. 1. Experimental aspects. J Nuci Med 16:720â€”727,
I975

10. WIsTow BW, SUBRAMANIAN TG, VAN HEERTUM RL,
et al: An evaluation of 99mTc@labeledhepatobiliary agents.
JNuc!Med 18:455-461,1977

11. SANDERS RC: B-scan ultrasound in the management of
abdominal masses in children. JAMA 231:81-83, 1975

12. YAMAGUCHI M, SAKURAI M, TAKEUCHI S, et al: Ob
servation of cystic dilatation of the common bile duct by ul
trasonography. J Pediatr $urg I5:207-210, 1980

13. R0NAI PM: Hepatobiliary radiopharmaceuticals: Defining
their clinical role will be a galling experience. J Nuc! Med
18:488â€”490,1977

14. HUANG M-J, LIAw YF, Wu C-S: Comparison of intrave
nous radionuclide cholescintigraphy and endoscopic retro
grade cholangiography in the diagnosis of intrahepatic gall
stones. Br J Radio! 54:302-306, 1981

15. ROSENTHALL L, SHAFFEREA, LISHONA R, Ctal: Diag
nosisof hepatobiliarydiseaseby99mTc@HIDAcholescintig
raphy.Radiology126:467-474,1978

/6. SELTZERSE, JONESB: Imaging the hepatobiliary system
in acute disease.Am J Radio! 135:407-416, 1980

I 7. HUANG M-J, LIAW Y-F: The influence of liver function tests
on intravenous radionuclide cholescintigraphy. J Formosan
MedAssoc 79:619-624, 1980

116 THE JOURNAL OF NUCLEAR MEDICINE

SNM REFERRAL SERVICE

The SNM Referral Service is accepting applications from employers and job applicants. The Service lists positions
wanted and positions available in the following nuclear medicinefields: Physician, Technologist, Scientist, Commer
cial, and Other.

The fee for job applicants is $5.00 for SNM members and $50.00 for nonmembers. For employers, thefee is $50.00 for
each position listed.

To obtain more information and an application form, please write to:
Referral Service

SocietyofNuclearMedicine
475 Park Avenue South

NewYork,NY 10016


