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False-Positive Somatostatin Receptor Scintigraphy
Due to an Accessory Spleen

R. Lebtahi, G. Cadiot, J.P. Marmuse, C. Vissuzaine, Y. Petegnief, A. Courillon-Mallet, D. Cattan, M. Mignon and
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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.

Key Words: somatostatin receptor scintigraphy; gastroenteropan-
creatic tumors; accessory spleen
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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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FIGURE 1. SRS performed before surgery shows a nodular increase of the
tracer uptake in the splenic area (arrow). Planar images: anterior, posterior,
lateral and oblique posterior views of the abdomen 24 hr after injection of
"In-pentetreotide.

duodenum but showed a high uptake in the nodular lesion located
in the epiploon. Counting was performed on both the nodular lesion
and the surrounding reference tissue giving a tumoral-to-normal
count ratio of 2.5 in vivo and 5 ex vivo. Histology showed that the
nodular lesion (20mm, 27mm and 15 mm) corresponded to an
accessory spleen; no endocrine tumor was found (Fig. 2).

Six months after surgery, another SRS did not show any
abnormal uptake in the splenic area despite persistant biological
ZES (Fig. 3).

DISCUSSION

The diagnosis of ZES is based on clinical signs (including
diarrhea and multiple peptic lesions of upper digestive tract)
and a specific biological syndrome: gastric acid hypersecretion
and high serum gastrin levels both in the basal state and after
secretin stimulation (secretin test). One hundred percent speci-
ficity thresholds of each of these parameters have been estab-
lished by our group (/0). This patient had typical clinical and
biological signs of ZES, with increased acid output and serum
gastrin levels under secretin infusion reading 100% specificity
thresholds for this diagnosis.

-

FIGURE 2. Histology of the removed tissue confirmed an accessory spleen
(coloration hematein eosin safran).

FIGURE 3. SRS performed 6 mo after surgery: no abnormal uptake was
found in the splenic area. Anterior, posterior, lateral and oblique posterior
views of the abdomen 24 hr after '''in-pentetreotide injection.

The clinical management of patients with ZES usually
involves the localization and surgical removal of the tumor.
Curative surgery is difficult because primary tumors are often
located in the duodenal wall and/or the lymphatics and are
frequently smaller than 1 cm. They are often undetectable with
conventional imaging as well as with endoscopic ultrasonogra-
phy or SRS. Surgical exploration, including duodenal endo-
scopic transillumination and duodenotomy, remains negative in
8% to 15% of patients with specific biological ZES (/1,12). The
sensitivity of SRS for detecting primary gastrinomas and
tumoral lymph nodes has been estimated at 51% (7,8). It has
been demonstrated, however, that SRS largely improved the
preoperative detection of these tumor; specificity is considered
high (/-9).

This is a case of positive uptake of '''In-pentetreotide in an
accessory spleen mimicking an endocrine tumor. Accessory
spleens have been demonstrated in different sites within the
abdomen, including the retroperitoneal space, head of the
pancreas and ovary (/3-15). The detection of the accessory
spleen in this patient might be explained by an enlargement of
the accessory spleen after splenectomy, mimicking a neuroen-
docrine tumor.

Physiological uptake of '''In-pentetreotide by the spleen is
usually observed. The mechanism of the uptake in the spleen is
not clearly elucidated and seems to be related to the lymphocyte
presence of somatostatin receptors (/6—/9). Spleen uptake is
reduced by Octreotide therapy. Tracer uptake in an accessory
spleen is probably on the same basis. In this patient, SRS did
not differentiate the physiologic uptake in the accessory spleen
from tumoral uptake.

If an accessory spleen is suspected, **™Tc colloid scintigra-
phy or heat attenuated **™Tc erythrocyte have specific uptake
for the liver and spleen, and may help differentiate an accessory
spleen from a tumoral lesion (20).

CONCLUSION

Somatostatin receptor scintigraphy is a sensitive method for
detecting neuroendocrine tumors. A physiologic uptake of
"""In-pentetreotide in the accessory spleen may mimick a
tumor, especially after previous splenectomy, and result in a
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fa]se-positjve result. The basis for the ZES remains unidenti- 10. Mignon M, Jais P, Cadiot G, Ben Yedder D, V§tier J. Clinical fealur?s and advances

fied in biological diagnostic criteria for Zollinger-Ellison Syndrome. In: Mignon M, Jensen

1€d. RT, eds. Endocrine tumors of the pancreas: recent advances. Basel, Switzerland:
Karger Basel Publishers; 1995:309-332.

REFERENCES 11. Norton JA, Doppman JL, Jensen RT. Curative resection in Zollinger Ellison syndrome:

1. Krenning EP, Kwekkeboom DJ, Bakker WH, et al. Somatostatin receptor scintigraphy results of a 10-years prospective study. Ann Surg 1992;215:8-18. ]
with '"'In- -D- - 1231 - ide: the Rotterdam experience with 12. Fraker DL, Norton JA, Alexander HR, Venzon DJ, Jensen RT. Surgery in Zollinger

ith '''In-DTPA-D-Phel- and '*’I-Thyr3-octreotid: peri o o ; " b . . A Ser R 04:220:300
more than 1000 patients. Eur J Nucl Med 1993;20:716-731. Ellison syndrome alters the natural history of gastrinoma. Ann Surg 1220:320-

2. Joseph K, Stapp J, Reinecke J, et al. Receptor scintigraphy with '''In-pentetreotide for 330.
endocrine gastroenteropancreatic tumors. Horm Metab Res 1993;27(suppl):28-35. 13. Hayward I, Mindelzun RE, Jeffrey RB. Intrapancreatic accessory spleen mimiking

3. De Kerviler E, Cadiot G, Lebtahi R, et al. Somatostatin receptor scintigraphy in pancreatic mass on CT. J Comput Assist Tomogr 1992;16:985-986.
forty-eight patients with the Zollinger-Ellison syndrome. Eur J Nucl Med 1994;21:  14. Vuong PN, Vaury P, Galet B, Baviera E. Accessory spleen in the left ovary. Discussion
1191-1197. ) o ) on its pathogenesis. J Gvnecol Obstet Biol Reprod 1989;18:753-755.

4. Pauwels S, Leners N, Fiasse R, et al. Localization of gastroenteropancreatic tumors |5, Miller EJ, Nowak E, Hair L, Mouradian J. Retroperitoneal accessory spleen. Am Surg
with '"'In-p reotide phy. Semin Oncol 1994;21:15-20. 1990;56:293-294.

5. Jamar F, Fiasse R, Leners N, Pauwels S. Somatostatin receptor imaging with |6 Reubi JC, Kvols L, Krenning EP, Lamberts SWJ. Distribution of somatostatin receptor
indium-1 ]bl-pentreoude.m gastroenteropancreatic neuroendo.cnf)e tumors: safety, effi- in normal and tumour tissue. Metabolism 1990;30(suppl 2):78-81.
cacy a'.'d impact on patient man:gemenlt. ‘If.l".d :ng |995'3? 542-549. . 17. Reubi JC, Kvols L, Krenning EP, Lamberts SWJ. In vivo in vitro detection of

6. Le.btz.xhn R, (;admt G, Sarda L, et a. Cm.'ca impact of somatostatin_receptor somatostatin receptor scintigraphy in human malignant tissues. Acta Oncologica
scintigraphy in the management of patients with neuroendocrine gastroenteropancre- 1991:30:463—468.
atic tumors. J Nucl Med 1997;38:853-858.

7. Gibril F, Reynolds JC, Dopmann JL, et al. Somatostatin receptor scintigraphy: its 18. Krenpmg EP, Kl:v ekkel:oqm DJ, :e Jong M, et al. :issemlal of dpepglde recoeptml'
sensitivity compared with that of other imaging methods in detecting primary and phy wit P on the somatostatin analog octreotide. Semin Onco
metastatic gastrinoma. Ann Intern Med 1996;125:26-34. 1994; 21: ]3 6-14. . . . .

8. Cadiot G, Lebtahi R, Sarda L, et al. Preoperative detection of duodenal gastrinomas  19- Lamberts SWJ Reub, JC, Krenning F1P~ Somatostatin and the concept of peptide
and peripancreatic lymph nodes by somatostatin receptor scintigraphy. Gastroenter- receptor scintigraphy in oncology. Semin Oncol 1994;21:13:1-5. )
ology 1996;111:845-854. 20. Levin TL, Berdon WE, Haller JO, Ruzal-Shapiro C, Hurlet-Jenson A. Intrasplenic

9. Cadiot G, Bonnaud G, Lebtahi R. Somatostatin-receptor scintigraphy find of preserved functioning splenic tissue in sickle cell disease: correlation of
tible to modify management of patients with the Zollinger-Ellison syndrome Gut imaging findings (CT, ultrasound, MRI, nuclear scintigraphy). Pediatr Radiol 1996;
1997;41:107-114. 26:646-649.

(continued from page 5A)
FIRST IMPRESSIONS

Figure 1.

PURPOSE

He was known to have diverticulosis for 25 yr. Gallium-67
scintigraphy demonstrated a large circular area of increased
activity in the anterior pelvis at 72 hr (Fig. 1). A CT scan of the
pelvis showed 8 X 8 cm giant sigmoid diverticulum (Fig. 2),
which was subsequently resected at surgery.

TRACER
Gallium-67 citrate

ROUTE OF ADMINISTRATION
Intravenous

A 77-yr-old man had fever, abdominal pain, nausea and diarrhea.

Midline Gallium-67 Activity at 72 Hr

Figure 2.

TIME AFTER INJECTION
48 hr (whole body) and 72 hr (pelvis)

INSTRUMENTATION
Gamma camera
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