
CJS, Vol. 43, No. 2, April 2000 137

The paraganglion system, a compo-
nent of the neuroendocrine sys-
tem, comprises the adrenal medul-

lae and the extra-adrenal paraganglion
system. Tissues of the extra-adrenal system
have been classified into 4 groups: bran-
chiomeric (associated with arterial vessels
and cranial nerves derived from the
branchial arches); intravagal; aorticosym-
pathetic; and visceral-autonomic (includ-
ing cardiac atria, bladder, liver hilum and
mesenteries).1 Tumours, or paragan-
gliomas, may arise anywhere in this sys-
tem. Paragangliomas have also been re-
ported to have arisen in locations where
paraganglia are not normally found, such
as the duodenum,2 stomach,3 vulva,4 spinal
cord,5 filum terminale6 and cauda equina.6

The majority of paragangliomas are non-
functional and benign; however, they may
secrete catecholamines or have malignant
potential.1

CASE REPORT

A 52-year-old man complained of in-
creasing low-back pain over 2 years. The
pain began as an odd sensation described
as a “deep itch” in the perianal area, ac-
companied by occasional sacral pain,
which radiated down both legs to the
knees. This tingling pain became constant,
was increasing in intensity and had re-
cently been interfering with his sleep.
There was no history of low-back pain, no
precipitating trauma and no aggravating
or alleviating factors.

The patient appeared healthy and had a
blood pressure of 130/70 mm Hg. Exami-
nation of the spine showed a normal range
of motion. There was tenderness to palpa-
tion over the sacral region. Lower extrem-
ity examination indicated normal motor
and sensory function. No changes in bowel,
bladder or sexual function were reported.

Radiographs of the lumbar spine and
sacrum showed a radiolucent area in the
body of the sacrum. Bone scanning
showed a large area of increased uptake in
the sacrum with a central area of decreased
uptake. Computed tomography (CT) in-

dicated a large, expanding, destructive
mass involving the mid-sacrum (Fig. 1).
CT-guided needle core biopsy gave a his-
tologic diagnosis of paraganglioma.

Magnetic resonance imaging (MRI)
demonstrated a 5 × 5 × 6-cm soft-tissue
mass centred in the body of the sacrum at
S3 (Fig. 2). The mass extended anteriorly
and posteriorly through both cortices of the
sacrum to involve the presacral fat anteri-
orly and the thoracolumbar fascia posteri-
orly. The mass was lobulated and well de-
fined, and there was no evidence of invasion
of pelvic structures, subcutaneous fat or

Brief Communication
Communication abrégrée

INTRAOSSEOUS PARAGANGLIOMA OF THE SACRUM: 
A CASE REPORT

Chad P. Coles, MD;* David I. Alexander, MD;* Michael Gross, MD;* Renn O. Holness, MD;† Alan A. Covert, MD;‡ Shawn K. Murray, MD‡

Accepted for publication Oct. 7, 1998.

Correspondence to: Dr. Chad P. Coles, Division of Orthopaedic Surgery, Queen Elizabeth II Health Sciences Centre, Level 400, Halifax Infirmary Site, 1796 Summer St.,
Halifax NS B3H 3A7; colesc@is2.dal.ca

From the *Division of Orthopaedic Surgery, †Division of Neurosurgery and ‡Division of Anatomical Pathology, Dalhousie University, Halifax, NS

© 2000 Canadian Medical Association

FIG. 1. Transverse (axial) computed tomography (CT) at S2 to S3 showing an expansile mass within
the body of the sacrum.



skin. CT of the chest, abdomen and pelvis
showed no evidence of other masses, con-
sistent with a primary intraosseous sacral tu-
mour. Results of routine laboratory investi-
gations were all within normal limits.

Based on the histologic diagnosis, we
decided to excise the tumour. Surgical re-
section was attempted through a posterior
midline incision, exposing a vascular, red-
dish-brown, pulsatile mass protruding
posteriorly from a 2 × 3-cm defect in the

sacrum. Because of the potential for sig-
nificant blood loss, this attempt was
aborted. A small specimen of the tumour
revealed the same histologic pattern as the
previous needle core biopsy specimen.

The patient was scheduled for further
resection 6 weeks later. At angiography,
performed 24 hours preoperatively, the
middle sacral artery and right and left lat-
eral sacral arteries were embolized by in-
jection of large polyvinyl alcohol particles,
rendering the tumour almost entirely avas-
cular. At operation, the tumour appeared
shrunken and no longer pulsatile. The de-
fect in the posterior cortex of the sacral
body was enlarged to expose the entire tu-
mour. The S2 and S3 nerve roots were
identified and spared. The tumour lifted
off the anterior cortex of the sacrum rela-
tively easily, revealing the defect in the an-
terior cortex where the tumour had ex-
tended anteriorly. The mass was removed.
Small pockets of tumour remaining in the
interface between tumour and sacrum
were curetted and cauterized. The proce-
dure was well tolerated, and there was no
need for blood transfusion. Postoperative
recovery was uncomplicated, and the pa-
tient was discharged home 5 days postop-
eratively.

The histologic characteristics of this tu-
mour were typical of paragangliomas. The
tumour was composed of tightly clustered
nests of cells divided by delicate connec-
tive tissue septae (“Zellballen” pattern)
and possessed a rich vascular network (Fig.
3).1 Tumour cells were large, epithelioid
and contained round nuclei demonstrat-

ing some variation in size (Fig. 4). On im-
munohistochemical analysis , tumour cells
were found to be positive for vimentin,
neuron specific enolase and chromo-
granin. Scattered S-100 positive cells were
identified.

Follow-up at 2 years showed complete
resolution of preoperative symptoms, and
magnetic resonance imaging revealed no
evidence of local recurrence. In addition,
Indium-111-octreotide scintigraphy7 per-
formed 1 year after resection, also showed
no evidence of local recurrence and no
other primary or secondary paragangliomas.

DISCUSSION

Paragangliomas are neoplasms derived
from neurosecretory cells believed to be of
neural crest origin.1 These lesions are rela-
tively uncommon and tend to occur in a
variety of locations normally rich in para-
ganglionic tissue, including arteries, vagal
system, sympathetic chain and certain vis-
cera.1 The cellular architecture of these
neoplasms is similar to that of normal
paraganglionic tissues, with the predomi-
nant cell being the type I, or chief cell,
arranged in compact nests (“Zellballen”
pattern).1 Interspersed type II, or susten-
tacular cells, which are S-100 positive8 are
also present within these neoplasms.1

A MEDLINE search of articles pub-
lished between 1966 and 1997 (key words
“paraganglioma” or “neuroendocrine tu-
mour”) was conducted. Paragangliomas
associated with the spine are unusual, with
fewer than 150 cases previously reported
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FIG. 2. Sagittal magnetic resonance T1-weighted
image revealing the sacral mass eroding
through the anterior and posterior cortices of
the sacral body.

FIG. 3. Tightly clustered nests of tumour cells divided by delicate connec-
tive tissue septae (“Zellballen” pattern) (hematoxylin–eosin stain; original
magnification × 40).

FIG. 4. Large, epithelioid tumour cells containing round nuclei demonstrat-
ing some variation in size (hematoxylin–eosin stain; original magnification
× 160).



in the literature. Most of these have been
intradural, extramedullary lesions in the
lumbar region. Cases have been reported
as cephalad as T5, with others extending
as far caudad as S1.9 Only 2 studies have
reported extradural extension from an in-
tradural lesion.6,10 Vertebral erosion as a re-
sult of compression by adjacent tumour
has been reported;6 however, to our
knowledge, no case of a paraganglioma
originating primarily within bone has been
published.

This is the first report of an intraosseous
paraganglioma, centred within the sacral
body. The anterior and posterior cortices
of the sacral body were eroded with ex-
traosseous extension of the tumour. This
lesion was clearly extradural, and although
it encroached upon the S2 and S3 nerve
roots posteriorly, it did not appear to arise
from the sacral nerve roots or the filum ter-
minale. The histologic features were char-
acteristic of a paraganglioma. CT of the
chest and abdomen, as well as 111In-
octreotide scintigraphy showed no evi-
dence of metastases or other primary le-
sion. Two years postoperatively, there was
no evidence of local recurrence on MRI.

The reported occurrence of paragan-
gliomas outside the usual distribution of
paraganglionic tissue may be a reflection
of the migratory and differentiation prop-
erties of neural crest cells during embryo-
genesis. Abnormalities in these processes
may produce ectopic nests of cells capable
of neoplastic transformation.

The differential diagnosis of a lytic lesion
of the sacrum must include chordoma,11

aneurysmal bone cyst,12 and giant cell 
tumour,13 as well as osteoblastoma,14

chondrosarcoma,15 hemangiopericytoma,16

lymphoma,17 multiple myeloma,17 or meta-
static disease. Tumours such as carcinoids,8

plasmacytoma,18 chondroblastoma,19 mes-
enchymal chondrosarcoma,20 myxopapillary
ependymoma,21 and giant sacral schwan-
noma,22 have rarely been reported in the
sacrum and should also be considered. Al-
though rare, paraganglioma should now be
considered in the differential diagnosis of a
destructive lesion of the sacrum.
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