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CASE REPORTS

Uncommon spreading of primary malignant
paraganglioma in a patient with SDHB mutation
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ABSTRACT

Pheochromocytomas (PHEOs) or paragangliomas (PGLs) are rare neuroendocrine tumors arising from adrenal medulla or
from chromaffin cells outside the adrenal gland including parasympathetic ganglia, respectively. Here we describe a case of a
56-year-old man evaluated for left hip pain. The anatomical and functional imaging showed a pelvic tumor spreading through
the foramen obturatum to the proximal part of the left hip, histologicaly confirmed as PGL. On biochemical evaluation elevated
plasma catecholamine and metanephrine levels were found. The diagnosis of metastatic PGL was done based on additional
lesions found in bones, liver, and retroperitoneal lymphatic nodes. Treatment with systemic cyclophosphamide, vincristine, and
dacarbazine (CVD) chemotherapy was initiated and with a substantial decrease in tumor burden. Spreading of PGL (PHEO)
through the foramen obturatum infiltrating the left hip is very uncommon and has not been described previously.
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1. INTRODUCTION

Pheochromocytomas (PHEOs) and paragangliomas (PGLs)
are rare neuroendocrine tumors arising from adrenal medulla,
or extra-adrenal sympathetic or parasympathetic paraganglia,
respectively.[1, 2] Common sites of these tumors include me-
diastinum, retroperitoneum or head and neck region. Head
and neck PGLs are usually non-functional but PHEOs and
functional PGLs are catecholamine secreting tumors.[2, 3] Ma-
lignant PGLs or PHEOs usually metastasize to the bones,
retroperiteum or liver, rarely to other organs. Spreading of
primary tumors can be seen to the retroepritoneal organs
including pancreas and kidney and to the pelvic region. Al-
though metastases to the hip were described in some cases,

spreading of primary tumor through the foramen obturatum
has not been described in the previous literature.

In this report, we present the case of metastatic extra-adrenal
PGL spreading through the foramen obturatum to the proxi-
mal left hip region.

2. CASE PRESENTATION
A fifty-six-year-old male with a 10-year history of arterial
hypertension presented with the diagnosis of metastatic PGL.
At the age of 53 he started to experience left hip pain and
subsequently he was referred to the orthopedic department,
where further imaging was performed. Ultrasound (US) and
magnetic resonance imaging (MRI) showed a large pelvic
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tumor spreading through the foramen obturatum to the proxi-
mal part of the left hip. The patient underwent tumor biopsy
and histological finding of the lesion was interpreted as PGL.

Other symptoms, in addition to constant left hip pain, in-
cluded severe persistent hypertension (for the last 8–10
years), slight exercise intolerance and frequent night sweats,
for the past three years. His blood pressure (BP) ranged
from 117/75 mmHg to 220/125 mmHg in the last two years
prior to the PGL diagnosis. Antihypertensive medication
before diagnosis included calcium channel blockers, ACE
inhibitors, and beta blockers. The family history was nega-
tive for the presence of severe hypertension or oncological
diseases; however, patient’s mother suddenly died of an un-
known cause when he was six years old.

At hospital admission, the patient was conscious, hydrated,
and without dyspnea. Lung auscultation findings were nor-
mal. Heart auscultation revealed tachycardia with a heart rate
of 100/min and a BP of 140/100 mmHg. Abdominal palpa-
tion was normal, without palpable lesion, lower extremities

were without pathological findings.

On evaluation, biochemistry showed an elevation of plasma
norepinephrine to 3,984 pg/ml (80-498 pg/ml), plasma
dopamine to 3,363 pg/ml (3-46 pg/ml), plasma fraction-
ated normetanephrine to 3,138 pg/ml (18-112 pg/ml), chro-
mogranin A to 5,200 ng/ml (≤225 ng/ml), urinary nore-
pinephrine to 1,805 µg/24 h (15-80 µg/24 h), and urinary
dopamine to 3,475 µg/24 h (65-400 µg/24 h).

On anatomical imaging (computed tomography, CT, and
magnetic resonance imaging, MRI) metastatic PGL was
found (see Figures 1 and 2). After anatomical imaging,
several functional imaging examinations were performed
which confirmed the diagnosis of metastatic PGL into
liver, retroperitonal lymphatic nodes, and bones. Local-
ization and size of tumors before treatment was shown
on 123I–metaiodobenzylguanidine (123I-MIBG) scan. 18F-
fluorodeoxyglucose positron emission tomography (FDG-
PET) confirmed the lesions found on the 123I-MIBG scan.

Figure 1. CT imaging. a) axial, c) saggital, postcontrast image shows PGL metastatic to the os pubis l. sin. (arrow) before
treatment with a large osteolytic lesion in the ramus inferior and in the ventral part of the ramus superior of the os pubis l.
sin. Tumor infiltrate transverse dimensions are 7.9 cm × 19.8 cm, vertical dimension is 10.3 cm. Inner part of neoplasm is
necrotic (white arrow), peripheral part is highly vascularised with lamellar calcifications on the surface (black arrow).
Tumor has spread through foramen obturatum and infiltrates surrounding muscular structures. b) Coronar CT image
confirmed presence of metastatic lesions in the right lobe of liver (arrow). On the other images metastases to
retroperitoneum and skeleton were found, as follows: 6 cm × 5 cm lobulated and/or conglomerate mass in or near the
pancreas head with possible minimal associated periaortic and/or peripancreatic adenopathy compatible with neoplasm,
approximate 8 cm × 7 cm left ischium lytic lesion with extension into soft tissues compatible with metastasis, and spine
and vascular calcification upper thoracic spine foci of uncertain significance.

Genetic testing was also performed and the mutation in the
succinate dehydrogenase B (SDHB) gene was found in this
patient.

Surgical treatment was not recommended because of high
risk and impossibility of removing the primary tumor from
the bone. After reviewing the patient’s scans and pathology

report, systemic chemotherapy using cyclophosphamide, vin-
cristine, and dacarbazine (CVD) was started. This treatment
led to a marked improvement in the clinical, laboratory as
well as local findings which were confirmed by repeated
CT and 123I-MIBG scans. Two years after CVD treatment
patient is doing well and blood pressure and heart rate are
stable on alpha- and beta-blockers.
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Figure 2. MRI scan. a), b) Gadolinium-enhanced coronar T1-weighted image of ovoid lobulated metastatic PGL lesion
(arrow) with typical multiple serpentinosis areas and so-called flow voids – the high vascularization inside the tumor. b)
Postcontrast high vascularization in the periphery (black arrow) with higher signal and with central avascular necrosis
(white arrow) of the tumor. c) Poscontrast axial T1-weighted image of metastatic lesion in the ramus inferior of os pubis I.
sin. Spread of the tumor through foramen obturatum and infiltration of muscular structures of the proximal part of the left
hip is seen. d) Coronar T2-weighted image showing a hyperintensive signal with central necrosis and a hemosiderin margin
inside the lesion (arrow).

3. DISCUSSION

Extra-adrenal PGLs are rare neuroendocrine tumors and their
typical locations are sympathetic tissues including the organ
of Zuckerkandl, the sympathetic plexus of the urinary blad-
der, the kidneys and the heart, and the sympathetic ganglia
of the mediastinum.[4] The other common location is the
parasympathetic tissue of the head and neck.[1] PGL di-
agnosis is based on the clinical presentation, biochemical
evaluation (elevation of urinary/plasma catecholamines and
their O-methylated metabolites), localization of the tumor by
a combination of anatomical and functional imaging, and, if
possible, tumor histology.[5]

Spreading of pelvic PGL in the hip region is an extremely
rare entity and was documented only by some authors. Glass-
man et al.[6] described a case of pathological fractures of
both hips due to metastases of malignant PHEO. Similarly,
Ubayama et al.[7] reported patient with a pathological frac-
ture of the right femur in a patient subsequently diagnosed

with malignant PGL. Some others later reported cases of pa-
tients with PHEOs or PGLs with lytic lesions to the femur in
a majority of cases on the left side. In the report of Young et
al.[8] the lesion was treated with local external radio-therapy.
In the older report of McCarthy et al.[9] solitary metastasis
to the left femur was resolved by hip disarticulation after
removal of the primary tumor. Our case report differs from
the previous because the femoral lesion in our patient seemed
to be a primary lesion spreading through the foramen obtura-
tum to the left femur and infiltrating it. It is not clear if the
primary lesion originated from the left adrenal gland (PHEO)
or from paraaortic ganglia (PGL) because surgical treatment
has not been done and anatomical imaging studies were not
able to detect the left adrenal gland. Nevertheless according
to our best knowledge this is the first case of unusual spread-
ing of a primary tumor through the foramen obturatum to the
hip.

The patient described in our case has a SDHB mutation which
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represents a 34% – 70% risk of malignancy.[10, 11] The overall
5-year survival of such patients ranges from 40% to 72%.[12]

Metastases in our patient were detected in the liver, retroperi-
toneum, and skeleton.

In this report we describe a very rare case of aggressively
growing PGL with spreading of the primary tumor through
the foramen obturatum to the left hip. Such spreading has
not yet been described in the previous literature and it may
be the result of long-term unrecognized disease. This could

be a very good example indicating that early recognition of
PGL is very important to avoid its massive enlargement and
uncommon spreading making surgical treatment impossible.
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