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ABSTRACT

Primary Intraosseous Paraganglioma (PGL) of sacrum is highly uncommon. Few of the spinal PGL reported were mostly intradural
mass. Paraganglionic tissue is usually not present in the bone. So far, only seven cases of primary intraosseous sacral PGL have
been reported in the literature. There are no dependable prognostic histological features to differentiate benign from malignant
PGL. The only unequivocal criterion for malignancy is metastasis to an organ where paraganglionic tissue is normally not present.
However, an aggressive nature can be identified histologically by loss of architecture, decreased or absent sustentacular cells
and Ki-67 index of >3%. We report a case of an elderly male who was admitted with complaints of swelling in the lower back with
associated radiating pain and difficulty in sitting of two months duration. A diagnosis of sacral chordoma was made on Magnetic
Resonance Imaging (MRI). No other mass was detected elsewhere in his body. The patient underwent surgical excision followed by
radiotherapy. On histopathology and immunohistochemistry, a diagnosis of locally aggressive primary intraosseous PGL of sacrum
was rendered. Hence, when evaluating a lytic sacral mass, PGL has to be considered as a differential diagnosis.
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CASE REPORT Postoperative  definitive radiotherapy was planned. Patient
A 62_year_o|d male came with Comp|aints of back pain of two received 54GY/25 dayS over six weeks. Patient tolerated well but

month duration which was insidious in onset, gradually progressive  for grade-2 skin reactions and urinary tract infections. Over the
and with difficulty in sitting. Pain was radiating to right lower limp ~ next three months, he developed urinary incontinence and ulcer
with reduced sensation. He also complained of swelling at the lower ~ OVer the sacral area. In due course, he refused treatment and was
back region. No history of bowel or bladder incontinence was given.  discharged at request.

No history of fever, loss of weight or appetite. He was a known
diabetic and hypertensive on tablets metformin 850 mg BD and
amlodipine 5 mg OD. On local examination of lower back, a hard
and tender swelling of 5 cm x 3 cm in size with ill-defined borders
was noticed over the sacral region.

Plain and contrast MRI showed a well-defined lobulated lytic mass
lesion which was isointense to muscle on T1, heterogeneously
hyperintense on T2 and STIR (short T1 inversion recovery) and
showing heterogeneous enhancement involving S2 to S5 sacral
vertebrae, their neural foraminae and extending into the presacral
space. Imaging features were suggestive of sacral chordoma [Table/
Fig-1]. No other mass was detected elsewhere in the body.

Mass was excised and sent for histopathology. On gross examin-
ation, sacrum with an infiltrating, ill-defined, grey white mass
measuring 5.5 cm x 2.5 cm x 2 cm was noted. Histological sections
showed a tumour comprised of large oval to round cells arranged
in an organoid [Table/Fig-2a] and perivascular rosettoid pattern. The
tumour cells had moderate amount of pale to eosinophilic cytoplasm,
moderately pleomorphic nucleus with irregular nuclear membrane,
fine chromatin, small nucleoli, occasional nuclear pseudoinclusions
and brisk mitoses [Table/Fig-2b]. Few multinucleated giant cells,
small foci of necrosis, vascular emboli [Table/Fig-2c] and bone
invasion [Table/Fig-2d] were seen. On immunohistochemistry,
the tumour cells showed diffuse mild to moderate expression of
chromogranin [Table/Fig-3a] and synaptophysin [Table/Fig-3b] and
focally few cells expressed S100 [Table/Fig-3c]. The tumour cells
were negative for cytokeratin, Epithelial Membrane Antigen (EMA),
vimentin and Gilial Fibrillary Acidic Protein (GFAP). Ki-67 index

) . . ) . [Table/Fig-2]: a) Tumour cells arranged in an organoid pattern (H&E,10X); b) Tumour
[Table/Fig-3d] was 22%. A diagnosis of locally aggressive primary R R R ey AT e e AR e R

intraosseous PGL of sacrum was made. invasion by tumour (H&E,10X).

Journal of Clinical and Diagnostic Research. 2017 Sep, Vol-11(9): ED09-ED11 Ell



Parampalli Srinivas Srilatha and Lakshmi Rao, Locally Aggressive Primary Intraosseous Paraganglioma of Sacrum

| ¢
!

»
a1l
A

, »
¥
R B
5
o
4
"

ry (10X): a)
Focal S100 expression by the sustentacular cells; d) Ki-67.

DISCUSSION

Extraadrenal PGL is a rare, highly vascular neuroendocrine neoplasm
that arises from autonomic paraganglia. Age of presentation of PGL
varies from 13 to 70 years and the mean age of presentation is 47
years [1]. Autonomic paraganglia are small organs which contain
neuroendocrine cells derived from neural crest. PGL are derived
from either parasympathetic or sympathetic paraganglia [1,2].
Majority of parasympathetic PGL are located in the head and
neck region. Carotid body tumours are most common and are not
associated with catecholamine secretion or are non-functional.
Symptoms result from mass effect [2,3].

Sympathetic PGL arise outside adrenal gland and anywhere along
the sympathetic chain from skull base to bladder and prostate. Most
of the sympathetic PGL secrete catecholamines, almost always
noradrenaline and are called functionaltumours. Hence they present
with symptoms similar to that of adrenal pheochromocytoma.
Some authors have referred to such catecholamine secretion as
extraadrenal pheochromocytoma. Functional tumours present
with symptoms like episodic headache, palpitation, and sweating.
Non-functional tumours present with mass effect. About three-
fourth of sympathetic PGL arise in the abdomen, more frequently
at the junction of left renal vein and inferior vena cava or at the
organ of Zuckerkandl, which is located at the aortic bifurcation
near the origin of inferior mesenteric artery [1-3].

Majority of PGL are sporadic and about one-third to one half are
associated with inherited syndromes [1]. PGL is an established com-
ponent of four hereditary syndromes: Multiple Endocrine Neoplasia
Types 2A and 2B (MEN 2), Neurofibromatosis Type 1 (NF 1), Von
Hippel Lindau (VHL), and the Carney-Stratakis dyad. Germline
mutations in genes coding Succinate Dehydrogenase Enzyme
complex (SDH D, SDH B and SDH C), VHL, NF-1 and Rearranged
during Transfection (RET)[4]. Compared to sporadic PGL, hereditary
PGL develops a decade earlier and mostly are multiple at the time
of presentation. Sporadic PGL are more common in women,
whereas in hereditary PGL, both the genders have equal frequency
of occurrence.

Histologically, PGL are composed of round to polygonal epithelioid
chief cells arranged in the form of compact nests or trabecular
pattern (classical zellballen appearance). Spindly sustentacular
or supporting cells are found in the periphery of chief cell nests.
The chief cells have moderate to abundant eosinophilic, granular
cytoplasm, centrally located nuclei with finely clumped chromatin. In
high grade tumours, there is loss of relationship between chief and
sustentacular cells with reduced number of sustentacular cells.

There is no reliable prognostic histological marker to distinguish
between benign and malignant PGL [3,5,6]. Features of malignancy
applicable to other tumours like increased mitotic activity, necrosis,
cellular atypia, capsular and vascular invasion have not been found
to be reliable [7]. Aggressive behaviour or malignant nature has
been linked to loss of architecture of PGL. Sustentacular cells have
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been reported to be decreased or absent in malignant PGL [8]. A
Ki-67 index >3% may be a useful parameter in predicting malignant
potential [9]. Ultimately, the presence of metastasis is the sole criteria
for malignancy for PGL, more so to a site where paraganglionic
tissue is normally absent e.g., liver, bone, lymph node or lungs to
avoid confusion with multiple primary tumours [10].

Immunohistochemical markers expressed in chief cells of PGL
are Non-Specific Enolase (NSE), synaptophysin, chromogranin,
cytokeratin, and vimentin; and in sustentacular cells, S100 and
occasionally GFAP are expressed. Some studies have shown
that in malignant PGL, there are reduced or absent S100 positive
sustentacular cells, and vimentin is expressed selectively in benign
PGL and not in the malignant counterpart [10,11].

Rare sites of occurrence of PGL include gall bladder, mesentery,
kidney, ovary [12], rectum [11,13], stomach, filum terminale,
duodenum, uterus, lung, and cauda equina [14].

Primary intraosseous PGL of sacrum is a rare location of spinal PGL.
At the level of sacrum, an intradural extramedullary PGL of cauda
equina region has been reported. While extradural spinal PGL were
found mainly in the thoracic spine. Coles CP et al., first described
intraosseous PGL of sacrum [13]. So far only seven cases of sacral
PGL have been reported in the literature [15]. Ours is the eighth
case.

The hypothesis for occurrence of PGL in such unusual location like
bone is possibly due to more than normal distribution of paraganglia
in the foetus. During the embryonic development neural crest cells
migrate to unusual sites and differentiate. These can develop into
PGL at a later age [15].

Differential diagnosis of a lytic lesion in the sacrum include chon-
droma, metastatic disease, giant cell tumour, aneurysmal bone
cyst, osteoblastoma, chondrosarcoma, lymphoma, haemangio-
pericytoma, multiple myeloma, giant sacral schwannoma, myxo-
papillary ependymoma and chondroblastoma [14].

CONCLUSION

PGL are infrequent, highly vascular neuroendocrine tumours arising
from extra adrenal autonomic paraganglia. Primary intraosseous
PGL of sacrum is a rare occurrence. There is no reliable prognostic
histological marker to differentiate benign from malignant PGL.
The only undisputable criterion for malignancy is metastasis to an
organ where PGL tissue is normally not present. On histopathology,
their aggressive nature can be identified by loss of architecture,
decreased or absent sustentacular cells and a Ki-67 index of >3%.
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