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Rhabdomyosarcoma discovered in the adrenal region
of an elderly hypertensive patient

Hypertension Research (2011) 34, 784–786; doi:10.1038/hr.2011.29; published online 17 March 2011

Rhabdomyosarcoma is rare soft-tissue tumor
that is more prevalent among children. In
contrast, rhabdomyosarcomas are extremely
rare in adults, with soft-tissue sarcomas mak-
ing up o1% of malignancies in adults and
rhabdomyosarcomas accounting for o2% of
all soft-tissue sarcomas.1 Rhabdomyosarcoma
in the adrenal region has not been documen-
ted to date. We here report a very rare case
of rhabdomyosarcoma occurred in the left
adrenal region of an elderly hypertensive patient.
A 76-year-old Japanese woman with a

5-year history of hypertension (occasionally

systolic blood pressure 4200mmHg) was
referred to our hospital. The patient had
complained about left flank pain for
2 months. Abdominal computed tomography
detected a left adrenal mass of 7 cm in
diameter (10–40 Hounsfield units) hetero-
geneously contrasted at the early enhance-
ment (Figure 1). The tumor exhibited a
heterogeneous echo with regular surface by
ultrasound. Magnetic resonance imaging
exhibited a diffusely low-intensified adrenal
mass by T1-weighted images. T2-hyperinten-
sity was spottily detected in the central area

(Figure 1). Fat-suppression magnetic reso-
nance imaging showed the least inclusion of
adipose tissue in the tumor. Scintigram with
131I-adosterol showed almost normal pattern
of bilateral uptake in the adrenal regions.
Peripheral blood cell count, liver and renal
functions, blood glucose and electrolytes were
normal. The basal endocrine data of adrenal
functions were within normal ranges as follows:
plasma adrenocorticotropin, 29.2pgml�1

(normal: 7–55); cortisol, 10.6mgdl�1 (8–25)
with normal circadian fluctuation and signi-
ficant suppression (o0.5mgdl�1) after 1mg
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Figure 1 Radiological findings of the left adrenal tumor. Enhanced computed tomography scan (CE-CT), ultrasonography (US), and T1- and T2-weighted

magnetic resonance images (MRI) are shown.
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oral dexamethasone administration; plasma
renin activity, 0.3ngml�1 h�1 (0.2–2.7); aldo-
sterone, 4.3ngdl�1 (3.6–24); dehydroepian-
drosterone sulfate, 42mgdl�1 (13–154). Urinary
excretion of catecholamines was normal, with
urinary adrenaline, 4.5mg per day (3–41);
noradrenaline, 94.1mg per day (31–160); dopa-
mine, 434.5mg per day (280–1100); metanephr-
ine, 0.06mg per day (0.04–0.18); norme-
tanephrine, 0.23mg per day (0.10–0.28); and
vanillyl mandelic acid, 2.5mg per day (1.5–4.3).
Upon diagnosis of nonfunctioning adrenal
malignancy, surgical resection of left adrenal
tumor was attempted. Before surgery the
patient’s blood pressure was adequately con-
trolled to 112/74mmHg by amlodipine with
salt restriction. In the surgical procedure, the
left adrenal tumor had tightly adhered to the
diaphragm, liver and spleen. The resected adre-
nal tumor was composed of grayish rubbery
tissues with degeneration due to necrosis and
hemorrhage (Figure 2). The tumor was micro-
scopically separated from the renal parenchyma
by a renal fibrous capsule. Residual adrenal
tissues were not apparently atrophic but stret-
ched over the surface of the tumor (Figure 2).
Pathological evaluation of the tumor revealed
interlacing fascicles of pleomorphic spindle cells
showing mitotic rate as high as 2 out of 10 cells
in high-power field (HPF). The composed cells
were positive with desmin, myoglobin, myo-
genin, vimentin and a-smooth muscle actin
staining, whereas those were negative with
cytokeratin AE1/AE3, cytokeratin CAM5.2, cal-

desmon, S100 protein, inhibin-a and calretinin
(Figure 2). These indicated that the tumor was
derived from rhabdomyocytes, leading to the
diagnosis of pleomorphic-type rhabdomyosar-
coma. After the tumor removal, concurrent
hypertension was readily ameliorated. Recur-
rence or metastasis of the primary tumor has
not been detected for 2 years.
According to a recent review by Stock

et al.2 with respect to adult-type rhabdomyo-
sarcoma, the tumors were mainly located in
the lower limbs (47%), trunk walls (26%)
and upper limbs (18%). The tumors deve-
loped exclusively in deep soft tissues (94%)
and often involved the striated muscle. The
sizes of the tumors ranged from 1 to 30 cm
and 71% of the cases were 45 cm. Only two
cases of rhabdomyosarcomas were reported
in the retroperitoneal region; however, the
cases in the adrenal region have not been
reported.
It is extremely difficult to diagnose rhab-

domyosarcoma as an adrenal incidentaloma
preoperatively. In the radiological aspect,3 the
tumors were either isodense or slightly hyper-
dense to skeletal muscle by computed tomo-
graphy. On T1-weighted images of magnetic
resonance imaging, 81% rhabdomyosarcoma
cases were isointense to skeletal muscle and
19% were slightly hyperintense. On T2-
weighted images, 69% rhabdomyosarcomas
were moderately hyperintense and 32% were
strongly hyperintense, in which pleomorphic
tumors had very high and heterogeneous

signals as seen in our case. However, active
or recent hemorrhage and calcification
were not found in any of the cases. In the
pathological aspect, adult-type rhabdo-
myosarcomas are diagnosed according to
morphologic criteria as well as positive
immmunostaining for desmin and/or myo-
globin, which are filamentous and oxidation-
related antigens.2,4 Intranuclear transcription
factors called myogenin and MyoD1 are also
sensitive and specific markers for striated
muscle differentiation and, as expressed in
the present case, it is now well established that
the positivity of one of these markers is
necessary for diagnosis of rhabdomyosar-
coma.5–7 As for the prognosis,2 25% of
adult-type rhabdomyosarcoma patients died
of cancer or therapeutic complications. The
overall 5-year survival and metastasis-free
survival rates were 53 and 63%, respectively.
In addition, adult cases with rhabdomyosar-
coma had significantly worse outcome than
children (5-year survival rates, 27 and 61%,
respectively).8 Multivariate analysis showed
that aged, pleomorphic and alveolar subtypes,
unfavorable location, advanced disease stage,
and loss of local control with surgery and/or
radiation were significant predictors of worse
survival.
Although rhabdomyosarcomas originate

from skeletal muscle, the vast majority occurs
in the extremities and head/neck region and
less commonly on the trunkal, intrathoracic
and retroperitoneal regions. In the present
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Figure 2 Pathological findings of the resected tumor. The gross feature and histological findings of the resected tumor (�400) and the adjunct normal

adrenal tissue (�40) are shown by hematoxylin-eosin staining. Tumor sections are immunopositive with desmin, vimentin, a-smooth muscle actin (aSMA),

myoglobin and myogenin staining.
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case, we presume that the tumor was derived
from diaphragm and/or iliopsoas muscles,
according to the surgical finding that the
tumor was tightly adhered to the diaphragm.
The reduction of blood pressure after surgery
also implies the possibility that adrenal rhab-
domyosarcoma is, at least in part, related to
the subclinical activation of sympathetic
nerve activity and/or adrenal hormone
release. In this regard, an adult female hyper-
tensive case having renal rhabdomyosarcoma
was reported,9 in which plasma renin activity
was preoperatively high possibly due to the
intrarenal vessel compression. In our case, the
alteration of adrenal hormones was not
observed before and after surgery. It is still
possible that sympathetic nervous activity
and/or other humoral factors associated
with rhabdomyosarcoma could be involved
in the patient’s concurrent hypertension. The
possibility of sarcoma should also be kept in
mind in cases of adrenal incidentalomas with
enlarged and heterogenous radiological find-
ings. Complete surgical resection without
microscopic residue is important for the
better prognosis.
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