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ABSTRACT

Primary spinal presentation of Primitive
neuroectodermal tumours (PNET) is an
extreme rare occurrence and carries poor
prognosis. An 11-year-old boy presented
with pain in lumbar region, bilateral lower
limb weakness, and bladder and bowel
incontinence. Neurological examination
showed paraparesis, hypotonia of lower
limbs and absent deep tendon reflexes at
both knees and ankles. MRI of spine
revealed an intradural mass at the L2- L3
level. CT guided biopsy showed round cell
tumour with strong positivity for MIC-2
antigen conclusive of  PNET. A laminectomy
of both L2 and L3 was performed, and near
total removal of  the cauda equina tumour
was performed. Chemotherapy along with
radiotherapy was started and good response
was observed. The clinical, histopathologic,
and radiologic findings of the patient are
presented.

INTRODUCTION

Primitive neuroectodermal tumours (PNET’s)
are malignant small round cell tumours of
presumed neural crest origin belonging to the
Ewing’s sarcoma family. Cases of  PNET have
been increasingly reported in recent years but
there is scarcity of reports of PNET originating
primarily from the spinal cord. A review of the
literature shows that only 30 cases of primary
spinal PNET (PSPNET) have been reported till
date.1,2 The clinical, histopathologic, and
radiologic findings of the patient are presented
and discussed.
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CASE: An 11-year-old boy admitted with a
history of back pain, bilateral lower limb
weakness, bladder and bowel incontinence for
three months. Back pain was intermittent,
severe and at the level of lumbar spine. Bilateral
lower limb weakness was insidious in onset and
gradual in progression. This was associated with
bladder and bowel incontinence. There was no
history of  trauma, fever, antecedent infection or
contact with tuberculosis. The patient had
received a trial of antitubercular treatment
before he presented to us.

On physical examination, the patient was
alert and oriented with stable vital signs. He
was found to have a blood pressure of  138/94
mmHg. There was no pallor, lymphadenopathy,
clubbing or edema. There was no deformity on
back and no tenderness on palpation. There was
hypotonia of both lower limbs. Motor strength
of the bilateral lower extremity was decreased
to 3/5 in the quadriceps and ankle dorsiflexor
muscles. There was areflexia of bilateral knee
and ankle joints. Anal sphincter tone was
reduced. Sensory examination was normal.
Respiratory, cardiovascular and abdominal
examinations were normal. Clinical possibilities
of lymphoma, Ewing sarcoma and
neuroblastoma were considered Investigations:
Hb 11.6gm/dl, total leukocyte count of 5100/
mm3, DLC: polymorphs 36, lymphocytes 61,
eosinophils 03, and platelets 336,000/mm3and an
elevated ESR of  50mm/hr. Liver and renal
function tests were normal. Serum LDH: was 301
IU/L. X-ray films of lumbosacral spine and chest
were essentially unremarkable. MRI showed an
intradural mass at the L2-L3 level (fig.1). The
lesion was hypointense on T1W image and
heterogeneously hyperintense on T2W image.
No extension of the lesion in the surrounding
soft tissues was seen. Computed tomogram of
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chest and brain were nor mal.  131I-meta-
iodobenzylguanidine (MIBG) scintiscan study
was normal.

started and good response was observed. His
hypertension has subsided. He is now able to
walk with calipers. Anal sphincter tone has
improved. He is undergoing chemotherapy and
under regular follow up.

DISCUSSION

Hart and Earle3 first introduced the term
primitive neuroectodermal tumour in 1973 to
describe predominantly undifferentiated
tumours of the cerebrum that did not fulfill the
diagnostic criteria for neuroblastoma,
ependymoblastoma, polar spongioblastoma,
medulloepithellioma or pineal parenchyma
tumours. All neoplasm showing primitive poorly
differentiated neuroepithelial cellls can be called
primitive neuroectodermal tumours, (PNET)
regardless of location or cell type.

Cauda equina syndrome refers to the
simultaneous compression of multiple
lumbosacral nerve roots below the level of the
conus medullaris, resulting in a characteristic
pattern of  neuromuscular and urogenital
symptoms. In a report from Japan, the common
causes of cauda equina tumour were
schwannoma, ependymoma, neurofibroma,
meningioma, and ganglioneuroblastoma.4

Primary spinal PNET   is an extreme rare cause
of such presentation. Out of 30 cases of primary
spinal PNET reported in literature 9 cases had
cauda equina presentation (Table-1).

No single hematologic, biochemical or
imaging method provides findings for a specific
diagnosis of  PNET. Therefore, obtaining a
histologic specimen of the lesion in all patients
is essential for diagnosis and planning therapy.
Fine needle aspiration cytology/biopsy in
conjunction with immunocytochemistry enables
a rapid diagnosis of  PNET.12.13 Our case was
diagnosed on the basis of histopathology and
immunocytochemistry. Fluorescence in situ
hybridization (FISH) and reverse transcriptase-
polymerase chain reaction (RT-PCR) are newer
modalities for molecular diagnosis of  PNET.

Treatment of primary spinal PNET
consists of surgical ablation, although results are
poor. Radiotherapy and chemotherapy have been

CT guided biopsy showed round cell
tumour. On immunohistochemcal stain the
tumour cells were negative for LCA, CD20,
chromogranin and synaptophysin but strong
positivity for MIC-2 antigen was observed;
suggestive of PNET (fig.2). Bone marrow biopsy
was normal. A laminectomy of  both L2 and L3
was performed, and near total removal of  the
cauda equina tumour was perfor med.
Chemotherapy along with radiotherapy was

MRI of spine showing intradural mass at the L2 and L3
level and lesion is hypointense on T1W image and
heterogeneously hyperintense on T2W image. No
extension of the lesion in the surrounding soft tissues
is seen.

Photomicrograph showing immunohistochemical
staining of PNET cells with negative staining for LCA,
CD20, chromogranin and syntophysin but strong
positivity for MIC-2 antigen.



INDIAN JOURNAL OF MEDICAL & PAEDIATRIC ONCOLOGY Vol. 28 No 4, 2007 36

tried. In view of scarcity of data in literature,
the optimal management is yet to be defined. In
our case postoperative spinal radiotherapy was
given. The doses of radiation were 55 Gys in 30
fractions over 6 weeks. The chemotherapy used
by us was Modified St Jude’s regimen14 to
control occult micrometastases. It included
ifosfamide, etoposide, cyclophosfamide,
doxorubicin, vincristine & actinomycin D.

Regarding the outcome, of the 9 cases of
PSPNET with cauda equina reported until now,
3 were reported to be still alive at the last follow
up. However, the time of  observation was often

Table1. Primary Spinal  PNET with Cauda Equina Presentation:

SI Authors Age(years)/sex Treatment Metastases Survival
No. months

1 Smith et  al.5 24/M SX, RT lung 10

2 Kepes et 1 al.6 24/M SX, RT leptomeningeal 18
case-1

Kepes et  al.6 56/M SX, RT None 36
 Case-2 Alive at last FU

Case-3 39/M SX, RT none 42

3 Jaksche et al.7 26/M NA brain 36

4. McDermott et  al.8 47/M CT/RT none 16

5. Hisaoka et  al.9 14/M NA none 3
Alive  last FU

6. Isotal et al.10 52/M SX, RT none 12
Alive at last FU

7. Kim et al.11 17/M SX, RT,CT none NA

NA, not available; Sx-Surgery, CT, chemotherapy,  RT-Radiotherapy,  M-Male FU-Follow-up

limited. The average survival time in the 5
patients listed in the table 1 was 44.2 months,
(ranging from 10 to 42 months).

CONCLUSION

Our experience with this case emphasizes that
in all cases of cauda equina tumours possibility
of primary spinal PNET should be considered
in pediatric age group. Early diagnosis, surgical
removal and aggressive neuraxis radiation
alongwith chemotherapy offers hope of long
term and good quality survival.
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