False-Positive Whole-Body Iodine-131 Scan Due to
Intrahepatic Duct Dilatation
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Focal retention of radioactivity in the liver on whole-body **'l scan
was interpreted as a metastatic lesion in a patient with well-
differentiated thyroid cancer. Intrahepatic duct dilatation, usually
resulting from biliary tract obstruction by bile stone, is a common
disorder and may cause bile stasis. A patient with papillary thyroid
cancer and a previous history of biliary tract stones had focal
retention of radioactivity in the liver on whole-body '3l scan.
Abdominal CT, endoscopic retrograde cholagiopancreatography,
radionuclide cholangiography and sequential '3'l scans demon-
strated that this focal retention of radioactivity was caused by
intrahepatic duct dilatation. Focal retention of radioactivity is visual-
ized on delayed images but not on early images. The radioactivity
initially increases and then decreases on following days.
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Although biliary tract stone is a common disorder (/-5),
eastern Asia has a higher prevalence than any other region (4,5).
Biliary tract stone may obstruct the bile ducts and result in
common bile duct (CBD) or intrahepatic duct (IHD) dilatation
with stasis of bile (6).

The whole-body '*'I scan is a sensitive tool to detect
metastatic lesion from well-differentiated thyroid cancer (7,8).
Many false-positive results, however, have been reported in the
literature (9-12). Focal retention of radioactivity in liver on
whole-body '*'l scans is usually interpreted as a metastatic
lesion (/3,14). We present a case with papillary thyroid cancer
and previous history of gallbladder and CBD stones having a
focal retention of radioactivity in the liver on the whole-body
'] scan. Further evaluation revealed it was caused by IHD
dilatation.

CASE REPORT

A 56-yr-old woman with papillary thyroid cancer had already
had a subtotal thyroidectomy. She had a previous history of
cholecystectomy and choledocholithotomy because of gallbladder
and CBD stones 1 yr before the papillary thyroid cancer was
diagnosed.

After a subtotal thyroidectomy, the thyroglobulin (Tg) level
was <10 ng/ml. A diagnostic whole-body '*'I scan performed 3
days after taking 185 MBq (5 mCi) '*'I revealed two focal
remnants in the neck region. There was no other abnormal focal
area of retention of radioactivity in the whole-body survey includ-
ing the hepatic region.

Following ablation of thyroid remnants with 1110 MBq (30
mCi) "*'I, whole-body imaging was performed 10 days later. The
whole-body '*'I scan revealed the two remnants in the neck region
and an abnormal focal area of retention of radioactivity in liver
(Fig. 1A). For localization, a liver scan was arranged. The liver
scan performed after injection of 222 MBq (6 mCi) **™Tc-sulfur
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colloid showed a cold defect at the medial portion of the left lobe
of the liver (Fig. 1B) corresponding to the area of focal liver
retention of radioactivity on whole-body '*'l scan. Because of a
focal retention of radioactivity on '*'I scan and a cold area on liver
scan, liver metastasis was considered initially.

Abdominal CT revealed a left IHD dilatation corresponding to
the area of focal liver retention of radioactivity on the whole-body
131 scan; no mass lesion was found in the liver (Fig. 1C). The
endoscopic retrograde cholangiopancreatography (ERCP) also re-
vealed dilated CBD and left IHD {Fig. 1D).

For the differential diagnosis of IHD dilatation from liver
metastasis, radionuclide cholangiography and sequential '*'I scans
were arranged. Radionuclide cholangiography performed after
injection of 222 MBq (6 mCi) *™Tc-2,6-diisopropy! iminodiacetic

FIGURE 1. Hepatic view of ic whole-body '3'l scan (A), liver scan
(B), abdominal CT (C), ERCP (D) and radionuclide cholangiography at 5 min
(E) and 2 hr (F). There was a focal retention of radioactivity at the left lobe of
the liver on whole-body 3"l scan comresponding to a cold area seen on liver
scan (white arrow). Abdominal CT and ERCP showed prominent left IHD
dilatation. Radionuclide cholangiography showed a cold area at the left lobe
of the liver at 5 min (white arrow) and then the cold area was filled with
radioactivity at 2 hr (white arrow).
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acid revealed a cold area, corresponding to the area of focal liver
retention of radioactivity on the whole-body '*'I scan, at the medial
portion of the left lobe 5 min after injection (Fig. 1E) and then the
cold area was filled with radioactivity 2 hr after injection (Fig. 1F).
The results suggested the early cold area was dilated IHD.

The sequential '*'I scans with hepatic view were performed on
the 3rd, Sth, 7th, 9th, 11th, 13th and 15th days after taking 185
MBgq (5 mCi) "*'I (Fig. 2). The sequential '*'I scans revealed no
abnormal retention of radioactivity in the liver on the third day.
However, a focal area with faint retention of radioactivity at the
medial portion of the left lobe of the liver was visualized on the
fifth day (Fig. 2). The radioactivity in this focal retention area was
increasing and then decreasing gradually by days. The peak
radioactivity was visualized on the seventh day. The time-activity
curve, using a rectangular region of interest in focal liver retention
area and plotted with background subtraction and decay correction,
was increasing upward and then decreasing downward by the time
of the peak on the seventh day (Fig. 2). The patterns of sequential
1311 scans and time-activity curve were similar to that of bile stasis
in dilated IHD.

The results of abdominal CT, ERCP, radionuclide cholangiog-
raphy and sequential '*'I scans delineated that the focal retention of
radioactivity on the whole-body '*'I scan was caused by left IHD
dilatation. The patient was well and the Tg levels were <10 ng/ml
in a regular 2-yr follow-up at our hospital.

DISCUSSION

Diffuse hepatic visualization on a whole-body '*'I scan in
cases with well-differentiated thyroid cancer is a normal phys-
iological observation (/5,16). Focal radioactivity in the liver on
the whole-body '*'I scan, however, corresponding to a cold area
seen on the liver scan is generally a liver metastasis (/3,/4).
This case had typical focal retention of radioactivity in the liver
corresponding to a cold area on the liver scan. The discrepancy
of focal liver retention visualized only on delayed images and
not on early images caused consideration of other possibilities
such as IHD dilatation.

Well-differentiated thyroid cancer and its metastatic lesion
retain the ability to concentrate '*'I (/7). The peak time of '3'I
uptake by thyroid tissue is between 24 hr and 48 hr (/8). If liver
metastasis occurs, focal retention in the metastatic lesion will be
visualized and reaching peak radioactivity within 48 hr (13, 14).
In our case, focal retention of radioactivity in the liver was not
visualized on the third day after taking '*'I, and that was not
like the uptake pattern of metastatic lesion.

Radioiodinated thyroxine is metabolized by the liver into
radioiodinated metabolites, which are excreted through the
biliary tract system (/9-21). If biliary tract dilatation occurs,
radioiodinated metabolites may stasis in this dilated area. In
this situation, focal retention of radioactivity will be visual-
ized on the whole-body '*'I scan. Oral '*'I incorporated into
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ket FIGURE 2. Sequential 'l scans and

time-activity curve (lower, right). There
was no abnormal retention of radioactiv-
ity in the liver on the third day. However, a
faint retention of radioactivity at the left
lobe of the liver was visualized on the fifth
day and the radioactivity was increasing
by days with the peak activity on the
seventh day.

radioiodinated metabolites takes more than 48 hr (20,21).
Focal retention of radioactivity is visualized after this period.
In this case, the retention of radioactivity was visualized on
the fifth day and reached peak radioactivity on the seventh
day after taking '3'I, suggesting that the focal retention of
radioactivity was caused by IHD dilatation and not by liver
metastasis.

The pattern of sequential '>'I scans and time-activity curve
(Fig. 2) are similar as that of bile stasis in dilated IHD. The
gradually increasing retention of radioactivity is probably due
to production of radioiodinated metabolites faster than bile
excretion from dilated IHD. The decreasing retention of radio-
activity is probably due to excretion of radioiodinated metabo-
lites from dilated IHD after the production of radioiodinated
metabolites has been decreased.

CONCLUSION

Although a focal retention of radioactivity in the liver on the
whole-body '*'I scan suggests a metastatic lesion, IHD dilata-
tion also may cause such focal retention of radioactivity in the
liver. Our article suggests that a focal retention of radioactivity
in the liver on the whole-body '*'I scan visualized only on
delayed scan, but not on early scan, may be caused by IHD
dilatation especially in patients having a previous history of
biliary tract disease.
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False-Positive Somatostatin Receptor Scintigraphy
Due to an Accessory Spleen
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A patient with previous left caudal pancreatectomy and splenec-
tomy presented with Zollinger-Ellison syndrome. Abdominal CT and
endoscopic ultrasonography revealed a mass in the splenic area.
Somatostatin receptor scintigraphy showed a nodular increase of
the uptake corresponding to the lesion detected with conventional
imaging. A second laparotomy was performed and the mass was
resected. Histological analysis showed that the nodular lesion was
an accessory spleen. Since physiologic uptake of '''In-pentet-
reotide is seen in the spleen, an accessory spleen mimicking a
tumor, specially after previous splenectomy, may result in false-
positive somatostatin receptor scintigraphy.
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Somatostatin receptor scintigraphy (SRS) detects neuroendo-
crine gastroenteropancreatic (GEP) tumors with a high sensi-
tivity (70% to 95%) (/-9). It may detect primary and metastatic
endocrine tumors not visualized by other imaging techniques
and, therefore, is considered to have an effect on patient’s
management (7,8). Specificity, reported by autoradiographic
and clinical studies, seems high but is difficult to evaluate
because all scintigraphic positive sites cannot be histologically
studied. In our experience of more than 200 patients with
neuroendocrine GEP tumors, we report here a case of demon-
strated false-positive result due to an accessory spleen.

CASE REPORT

A 63-yr-old man was admitted in July 1988, with epigastric pain,
vomiting and diarrhea of a few months duration. The esophago-
gastroduodenoscopy showed ulcerative esophagitis and ulcerative
duodenitis. A diagnosis of Zollinger-Ellison syndrome (ZES) was
biologically confirmed on secretin test results: basal acid output
11.7 mmol/hr acid output, after secretin infusion (3 U/kg/hr), 27.7
mmol/hr above our 100% specificity threshold for the diagnosis of
ZES; basal gastrin levels 77 microU/ml (normal value < 115); and
gastrin under secretin infusion 222 microU/ml (8). Abdominal CT
scan and ultrasonography were negative, as well as the search for
multiple endocrine neoplasia Type 1. In November 1988, an
explorative laparotomy was performed. A complete surgical explo-
ration of the abdomen performed without preoperative endoscopy
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was negative. Intraoperative ultrasonography of the caudal pan-
creas gave doubtful results. A left caudal pancreatectomy with
splenectomy was performed. Histological examination of the
resected pancreas was normal. No pathological lymph node was
found. No neuroendocrine tumor was found on the resected tissue.
The patient was discharged on Omeprazole therapy (60 mg/d).

In May 1994, the secretin test remained positive: basil acid
output at 2.3 mmol/hr, acid output under secretin infusion (3U/kg/
hr) at 18.6 mmol/hr, basal gastrin levels at 143pg/ml (N < 108),
gastrin under secretin infusion at 227pg/ml, confirming the diag-
nosis of ZES.

Abdominal CT and endoscopic ultrasonography revealed a mass
in the splenic area (2.4 cm) near the left kidney, suggesting a
tumoral lymph node.

Somatostatin receptor scintigraphy was performed with injection
of 135 MBq '''In-pentetreotide. Scintigraphic images were ac-
quired using a dual-head camera (DST Sopha Medical Vision,
Brie, France) with a medium-resolution, parallel-hole collimator,
and a 256 X 256 word matrix with a preset time of 10 min.
Acquisition was adjusted to both '''In photopeaks (171 and 245
keV). Abdominal images were obtained at 4 hr in the anterior and
posterior views. At 24 hr, the acquisition included anterior and
posterior views for the head, chest and pelvis, and anterior,
posterior, lateral and oblique views for the abdomen. Abdominal
single emission CT (SPECT) was performed at 24 hr postinjection,
using a double indium peak acquisition, 64 projections over 360°
rotation, 60 sec per step, 64 X 64 matrix. Slices were reconstructed
after backprojection using a Hann filter. Delayed images were
performed on the abdomen in the anterior, posterior and lateral
views 30 hr postinjection. SRS showed physiological uptake in
liver and kidneys; the spleen had been removed previously. A focal
increase of tracer uptake was clearly visualized in the left lateral
and left posterior oblique views in the splenic area (Fig. 1),
corresponding to the lesion detected with CT scan and endoscopic
ultrasonography. No other abnormal tumoral uptake was found. A
second laparotomy was performed in June 1996, 48 hr after
injection of '''In-pentetreotide.

After careful surgical examination of the abdomen, the surgeon
found the nodular lesion corresponding to the lesion identified on
preoperative imaging (CT, endoscopic ultrasonography and SRS).
Intraoperative ultrasonography of the liver, duodenum and pan-
creas were negative. Intraoperative endoscopy with duodenal
transillumination were also negative. Intraoperative scintillation
detection performed was negative in the liver, pancreas and
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