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Introduction: Retroperitoneal tumors with endocrine abnormalities are suspected to

be functional adrenal tumors. Retroperitoneal soft tissue sarcomas are rare tumors,

without endocrine potential.

Case presentation: A 60-year-old male was referred for a 15 cm mass in the left

suprarenal space. His plasma cortisol and catecholamine levels were elevated. He

underwent open left adrenalectomy with radical nephrectomy and his endocrinological

abnormalities were improved. Pathological findings suggested that it had originated from

the retroperitoneal fat tissue, and a diagnosis of undifferentiated pleomorphic sarcoma

was made based on the results of immunohistochemical analysis and fluorescence in

situ hybridization. Interestingly, neither cortisol nor catecholamine was elevated when,

6 months after surgery, local recurrence developed.

Conclusion: This is the first reported case of undifferentiated pleomorphic sarcoma

accompanied by high levels of cortisol and catecholamine. We should keep in mind the

possibility of tumors like retroperitoneal soft tissue sarcomas inducing endocrine

abnormalities.

Key words: catecholamine, cortisol, mimicking tumor, retroperitoneal tumor,

undifferentiated pleomorphic sarcoma.

Keynote message

Retroperitoneal tumors with endocrine abnormalities are normally suspected to be functional
adrenal tumors. There are unique cases of other tumors like sarcomas mimicking cortisol- or
catecholamine-secreting adrenal tumors. We should keep in mind the possibility of non-
adrenal tumors inducing endocrine abnormalities.

Introduction

Retroperitoneal masses around adrenal lesion with endocrine abnormalities are suspected to
be functional adrenal tumors, which may be malignant or benign. A differential diagnosis is
adrenal cortex adenoma or carcinoma with oversecreting of cortisol, or pheochromocytoma
with oversecreting of catecholamine.1 Initial diagnosis includes radiological phenotypical eval-
uation and biochemical assessment of tumor hormonal activity.2 Most advocate resection of a
mass larger than 4 cm if the patient is a surgical candidate, unless there is clearly a transient,
infectious, or benign cause.1

RPSs are rare tumors that account for approximately 12–15% of all soft tissue sarcomas
with an incidence rate of 2.7 per million.3 RPSs are frequently incidental findings in the
work-up for non-related diseases and can grow to an extremely large size in the retroperito-
neum before symptoms of abdominal pain, back pain, bowel obstruction or a palpable abdom-
inal mass.4 Surgical resection is the only hope for a cure and is therefore the treatment of
choice for localized disease.4 Here we report a unique case of suprarenal RPS mimicking a
cortisol- and catecholamine-secreting adrenal tumor.

Case presentation

A 60-year-old male presented with malaise and 10 kg weight loss over a period of 1 year. He
also had a fever of over 38° and tachycardia. He had a history of hypertension, but no
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transient elevation of blood pressure, headache or profuse
sweating. Blood tests revealed inflammatory findings (C reac-
tive protein 15.8 mg/dL), anemia (hemoglobin 8.3 g/dL) and
deterioration of glucose tolerance (HbA1c 7.5%) (Table 1).
Computed tomography showed a heterogeneous mass 15 cm
in size in the left suprarenal space (Fig. 1a). Magnetic reso-
nance imaging scan showed an internal heterogeneous mass
with mixed high and low signal on T2-weighted images and
fluorodeoxyglucose-positron emission tomography showed
hyperintensity in the mass. For further assessment, detailed
blood and urine tests were performed, the results of which
are shown in Table 2. Briefly, serum cortisol levels were ele-
vated at midnight and were not suppressed by 1 mg dexa-
methasone. Plasma adrenocorticotropic hormone level was
markedly suppressed. In addition, 24-h urinary noradrenaline
and normetanephrine levels were greater than three times the
normal upper limit. These results indicated that the suprarenal
tumor was an adrenal tumor, secreting both cortisol and cate-
cholamine, although MIBG-scintigraphy showed no uptake in

Table 1 Laboratory findings on admission

Hematology Biochemistry

White blood cell 12 900 /lL Total protein 7.6 g/dL

Neutrophil 77.2 % Albumin 2.3 g/dL

Eosinophil 0.3 % Blood urea nitrogen 9 mg/dL

Monocyte 7.2 % Creatinine 0.53 mg/dL

Lymphocyte 14.7 % Sodium 133 mEq/L

Red blood cell 3.78 9106/lL Potassium 4.4 mEq/L

Hemoglobin 8.3 g/dL Chloride 97 mEq/L

Platelet 769 9103/lL Calcium 8.6 mg/dL

Coagulation Total bilirubin 0.4 mg/dL

Prothrombin time 69.7 sec Aspartate aminotransferase 46 IU/L

Activated partial thromboplastin time 29.8 sec Alanine aminotransferase 53 IU/L

D dimer 0.4 lg/mL Alkaline phosphatase 1299 IU/L

c glutamyl transpeptidase 252 IU/L

Lactate dehydrogenase 226 IU/L

HbA1c 7.5 %

C reactive protein 15.8 mg/dL

Ferritin 954 lg/dL

Iron 12 lg/L

Tumor necrosis factor a 2.19 pg/mL

Interleukin 6 97.9 ng/L

(a) cephalic
side

caudal
side

50mm

(b)

Fig. 1 (a) Computed tomography of sagittal abdomen on admission (b) Macro image of the whole resected specimen. The tumor is on the cephalic side and the

left kidney is on the caudal side.

Table 2 Endocrinological data on admission

Endocrinology

Value unit (reference value)

24 h urince catecholamine 984 lg/day (34–198)

24 h urince dopamin 2730 lg/day (280–1100)

24 h urince noradrenaline 960 lg/day (31–160)

24 h urince metanephrine 1.12 mg/day (0.14–0.46)

24 h urince normetanephrine 0.97 mg/day (0.10–0.28)

24 h urince vanillylmandelic acid 5.47 mg/day (1.50–4.90)

Plasma adrenocorticotropin hormone 3.7 pg/mL (7.2–63.3)

Plasma cortizol 21.4 lg/dL (4.5–21.1)

Plasma adrenocorticotropin

hormone (DST 1 mg)

<1.0 pg/mL (7.2–63.3)

Plasma cortizol (DST 1 mg) 7.7 lg/dL (4.5–21.1)

Plasma dehydroepiandrosterone

sulphate

1022 ng/mL (270–1400)

Plasma testosterone 50.4 ng/dL (142.4–923.1)

Plasma aldosterone 6.4 ng/dL (3.0–15.9)

Plasma renin activity 18.5 ng/mL/h (0.2–2.3)

196 © 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association

T FUU ET AL.



the tumor. For more definitive diagnosis and treatment, we
performed open left adrenalectomy with radical nephrectomy,
with blood transfusions and 12 mg of oral doxazosin mesy-
late as preoperative preparation. No intraoperative hyper-
tension was observed.

The tumor was a tan-colored, multilobulated solid mass
30 9 25 9 13 cm in size, situated in the retroperitoneum
around the superior pole of kidney, and it extended to the
hilum of the left kidney (Fig. 1b). Histology revealed atypical
spindle cells with a fascicular architecture intermingled with
lymphoplasmacytic infiltrates (Fig. 2a). On immunohisto-
chemistry, the tumor cells were positive for CD34 and nega-
tive for AE1/3, EMA, desmin, SMA, S100, c-KIT, SF-1,
chromogranin A, synaptophysin, MDM2, and CDK4. The
Ki67 labelling index was 12%. Fluorescence in situ hybridi-
zation revealed no amplification of MDM2. A definitive diag-
nosis of UPS was made. The left adrenal gland was slightly
invaded, and hyperplasia was observed in the adrenal cortex
but not in the adrenal medulla on hematoxylin and eosin-
stained sections (Fig. 2b).

The patient was discharged 10 uneventful days following
surgery, after recovering from fever and tachycardia. Cate-
cholamine and cortisol levels had been normalized prior to
discharge. Unfortunately, the patient developed local recur-
rence 6 months after the operation. Intriguingly, neither
catecholamine nor cortisol levels were elevated at recur-
rence. The patient received radiotherapy to the local recur-
rent site with a total dose of 60 Gy in 25 fractions, and has
since remained in stable condition without distant metasta-
sis for a period of 5 months since the end of the
radiotherapy.

Discussion

In the present case, suprarenal RPS mimicked a cortisol-
and catecholamine-secreting adrenal tumor. To our knowl-
edge, this is the first reported case of UPS accompanied by
high levels of cortisol and catecholamine. UPS, formerly
called malignant fibrous histiocytoma and declassified by
the World Health Organization in 2002, is a rare and malig-
nant subtype characterized by a lack of specific immunohis-
tochemical markers for any specific lineage of
differentiation.5,6 It represents the fourth most common soft

tissue sarcoma and has an incidence of about 0.08–1 per
100 000.7 In the present case, both preoperative imaging
modalities and hormonal studies indicated a possible func-
tional adrenal tumor secreting cortisol and catecholamine.
Many case reports have described adrenal tumors, including
malignant ones, that over-secrete these two hormones.8,9 In
this case, however, pathological examination revealed that
the tumor was UPS, without potential of producing the hor-
mones. In addition, neither catecholamine nor cortisol levels
were elevated when the local recurrence occurred. This
implies that the tumor itself had not caused the elevations
in these hormones that were seen when the patient first pre-
sented. One possible explanation for the high preoperative
cortisol levels is adrenal cortex hyperplasia. Some soft tis-
sue sarcomas have been reported to cause paraneoplastic
syndrome, in which the tumor-derived growth factors and
cytokines produced by these tumors induce adrenal cortex
hyperplasia, which causes the adrenal gland to over-secrete
cortisol.10–12 Some previous reports have described retroper-
itoneum tumors that mimicked pheochromocytoma.13–17

One hypothesis proposed by Ajmi et al. is that paracrine
stimulation of adrenal secretion by the RPS results in ele-
vated catecholamine.13 In the present case, however, imag-
ing studies including MIBG scintigraphy did not show the
presence of any neuroendocrine tumors such as paragan-
glioma. An alternative explanation is that catecholamine
was overproduced due to compression of the renal vessels
or the surrounding nerves by the large tumor. The former
hypothesis has been proposed previously in connection with
several other cases, indicating that the over-secretion of cat-
echolamine is triggered by the renin-catecholamine path-
way.13,14 The latter hypothesis is based on the anatomical
observation of the sympathetic nerves surrounding the renal
vessels.18

Conclusion

We presented a unique case of suprarenal UPS mimicking a
cortisol- and catecholamine-secreting adrenal tumor. Even
when we strongly suspect functional adrenal tumors, we
should keep in mind the possibility of other tumors like RPS
inducing endocrine abnormalities.
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Fig. 2 (a) Diffuse proliferation of spindle and multi-forming cells with large hyperchromatic nuclei and narrow eosinophilic cytoplasm on hematoxylin and eosin-

stained sections (original magnification 9 400) (b) Image of left adrenal gland and infiltrating tumor (white arrow) on hematoxylin and eosin-stained sections (origi-

nal magnification 9 20).
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