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Malignant paraganglioma, a rare presentation with foot drop: a 
case report
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Paragangliomas (or extra-adrenal paragangliomas) are rare neuroendocrine tumors that arise from the 
extra-adrenal autonomic paraganglia, small organs consisting mainly of neuroendocrine cells that are 
derived from the embryonic neural crest and have the ability to secrete catecholamines. This is in contrast 
to pheochromocytomas, where tumors occur in the adrenal gland. Malignant paraganglioma is a very rare 
presentation. We present a case report of a 56-year-old woman with acute foot drop with no previous 
significant background history. To the best of our knowledge, the current case represents the first case of 
malignant paraganglioma with acute foot drop presentation.

Keywords: Malignant paraganglioma; spinal canal metastasis; vertebral metastasis

Submitted Sep 21, 2015. Accepted for publication Sep 29, 2015.

doi: 10.3978/j.issn.2414-469X.2015.10.01

View this article at: http://dx.doi.org/10.3978/j.issn.2414-469X.2015.10.01

Case Report

Introduction

Extra-adrenal paragangliomas are rare neuroendocrine tumors 
that arise from the extra-adrenal autonomic paraganglia, small 
organs consisting mainly of neuroendocrine cells that are 
derived from the embryonic neural crest and have the ability 
to secrete catecholamines (1). Paragangliomas can be found 
in several locations. When the tumor occurs in the adrenal 
gland, it is called pheochromocytoma; in the head and neck 
region, the paragangliomas can be found in the carotid 
body, vagus nerve and middle ear (jugulotympanic); other 
locations also include the retroperitoneum, para-aortic 
region, bladder, filum terminale, skull, larynx, and others 
(2,3). Malignant paraganglioma is a very rare presentation 
(4,5). The majority of paragangliomas are sporadic; 
however, approximately one third to one half are associated 
with inherited syndromes (6). The annual incidence in 
retrospective studies is 1/10,000,000 (7).

Case presentation

A 56-year-old previously healthy lady presented to the 
emergency department with a 3-week history of worsening 

lower back pain with right-sided sciatica and new onset of right 
foot drop. She was recently diagnosed with hypertension 
and had been complaining of intermittent headaches.

Upon examination, systolic blood pressure was found in 
the upper normal range. The patient was walking with an 
obvious limping gait, with tender lower back and positive 
straight leg raise test on the right side. A right foot drop 
with weakness of ankle dorsiflexion/plantar flexion and 
absent right ankle reflex was also noted.

Computed tomography (CT) imaging of the lumbar, 
chest, abdominal and pelvic regions showed a large 
heterogeneous retroperitoneal abdominal mass as well 
as mass lesion at L5 posterior elements/pedicles with 
significant compression of thecal sac and severe canal 
compromise. Multiple spinal bony lytic lesions as well as 
pulmonary lymph nodes were found.

Magnetic resonance imaging (MRI) of the lumbar spine 
demonstrated multiple deposits within the lumbar spine, 
the largest within the posterior elements and pedicles of 
L5 causing severe central canal stenosis and compression of 
thecal roots and exiting right L5 nerve root (Figures 1-3). 
Three other enhancing lesions within the vertebral marrow 
without neural compromise were found at L1, L5 and S2.
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For management, the patient underwent decompressive 
L5 laminectomy with tumor debulking, rhizolysis and 
pedicle screw fixation from L4/S1 (Figure 4). Malignant 
hypertension crisis occurred intra-operatively and 
postoperatively with systolic blood pressure >250, as 
well as tachycardia and new left bundle branch block 
on electrocardiogram (ECG). Blood pressure was 
difficult to control. Echocardiography was normal. The 
patient developed hospital-acquired pneumonia with 
parapneumonic effusion but improved with physiotherapy 

and antibiotics. She also developed anemia.
Analysis of histopathological samples confirmed the 

diagnosis of malignant paraganglioma. The patient started 
to mobilize on day 3 post-operatively and her radicular 
pain completely resolved. Power on right foot examination 
returned to normal. Medical oncology team reviewed patient 
and tumor markers for paraganglioma/pheochromocytoma 
(synaptophysin, chromogranin A, CD17, CK5/6, plasma 
metanephrine and Ki-67) were positive. She had a staging 
positron emission tomography (PET) scan/I-MIBG scan 
that showed grade IV widespread disease with multiple bony 
metastases (lytic lesion of T7, L5 and NOF). These also 

Figure 1 T2 sagittal view showing infiltrative lesion affecting L5 
posterior element with cauda equina compression.

Figure 3 T2 sagittal view with tumor infiltrating the L5 lamina/
spinous process with obliteration of spinal canal.

Figure 4 Post-operative X-ray after spinal stabilization.
Figure 2 T1 sagittal view with gadolinium enhancement with 
vividly enhancing mass lesion.
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showed liver metathesis as well as right kidney obstruction 
due to tumor invasion. She underwent palliative radiotherapy 
(8,9) for her thoracolumbar spine and right hip.

Discussion

Spinal paragangliomas are tumors of neuroendocrine origin 
that rarely involve the spine (usually the filum terminale and 
cauda equina). Paragangliomas and pheochromocytomas 
overall are most commonly located within the adrenal 
gland (pheochromocytomas) or in the head and neck. 
Paragangliomas are slow-growing tumors arising from 
non-chromaffin paraganglion cells that are scattered 
throughout the body from the glomus jugulotympanicum 
to the bladder. They are related to pheochromocytomas, 
which are chromaffin-positive. Paragangliomas can occur 
anywhere in the body there are sympathetic nerve cells 
(e.g., paravertebral ganglia) and they often (~50%) secrete 
catecholamines; thus, they are also called extra-adrenal 
pheochromocytomas. Other locations include organ of 
Zuckerkandl and bladder (rare), paraganglia related to the 
great vessels of the head and neck and base of skull and 
scattered in other tissues (bladder, ciliary ganglion, pharynx 
and larynx).

Epidemiology

The age at presentation for spinal paragangliomas varies 
from 13 to 70 years. The mean age at presentation is 47 
years (10). Males are more commonly affected than females.

Clinical presentation

The patient often presents with local mass effects of 
neuroendocrine symptoms. The most common presenting 
symptoms are lower back pain and sciatica from the mass 
effect of the tumor (11). Cauda equina paragangliomas 
frequently actively secrete neuropeptides, particularly 
5-hydroxytryptamine and somatostatin, although symptoms 
related to this chemical production are usually absent. 
Additionally these lesions may be a rare source of superficial 
siderosis, and thus patients may present with sensory neural 
impairment, cranial nerve dysfunction and myelopathy.

Pathology

All paragangliomas consist of nests (Zellballen) of chief cells 
(polygonal) enclosed by trabeculating fibrous components 

and sustentacular cells. They are highly vascular WHO 
grade I neoplasms. The majority (75%) of paragangliomas 
are encapsulated.

Radiographic features

Plain films are unlikely to demonstrate any abnormalities, 
although vertebral scalloping or rarely calcification 
may be seen. Conventional angiography demonstrates 
an intense early blush that persists into the late arterial 
and early venous phases. Spinal paragangliomas appear 
as soft tissue masses inferior to the conus. If contrast is 
administered, they enhance vividly, as do paragangliomas 
elsewhere. Large lesions may rarely demonstrate osseous 
erosion or remodelling of the adjacent vertebrae (vertebral 
scalloping). Rarely these lesions calcify. Similarly, on 
MRI these masses usually appear as well-circumscribed 
masses, inferior to the conus. With some lesions, the 
characteristic ‘salt-and-pepper’ appearance of neck and 
skull base paragangliomas may also be seen. Associated 
syringohydromyelia has been reported in some cases. 
Reported signal characteristics include: T1 isointense, 
T2 hyperintense flow voids are typically seen along the 
surface of and within the tumor nodule; hemorrhage is 
common (12), leading to a ‘cap sign’ (13); T1 C+ (Gd): 
intense enhancement is virtually always seen.

Treatment and prognosis

Surgical resection is the treatment of choice, sometimes 
with preoperative embolization to reduce intra-operative 
blood loss. Post-resection recurrence rate is less than 5%. 
In metastatic disease, prognosis is very poor.

Conclusions

In summary, we reported a rare case of foot drop due to 
metastatic malignant paraganglioma. Urgent decompressive 
spine surgery led to complete resolution of the foot paresis.
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