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AA bbss tt rraacctt

Primary spinal primitive neuroectodermal tumours (PNETs)
are a rare entity. Most of them occur in children and young
adults. To date, 47 cases of primary spinal PNET have been
reported in the literature. We present two cases of primary
spinal PNET. In both cases, the tumours were thoracic
extradural ones with intrathoracic extension through inter-
vertebral foramina resembling neurofibroma. These tumours
are highly aggressive with rapid growth as evidenced by
the short history in both of our cases. Both cases underwent
gross total removal of the intraspinal and thoracic compo-
nents. Postoperatively, both patients underwent cranio-spinal
radiotherapy.
A review of the literature shows that the overall prognosis
of PNETs of the spinal cord is very poor even with adequate
surgery, radiotherapy and chemotherapy. One patient died
after 4 months and the other one is still alive 8 months after
surgery, radiotherapy and chemotherapy.   

KKeeyy  wwoorrddss::  primitive neuroectodermal tumour, primary,
spinal, neurofibroma.

CASE REPORT/OPIS PRZYPADKU

SStt rr eesszzcc zzeenniiee

Prymitywne guzy neuroektodermalne (primitive neuroectoder-
mal tumours – PNET) umiejscowione pierwotnie w kanale
krêgowym nale¿¹ do rzadkoœci. Wiêkszoœæ z nich wystêpuje
u dzieci lub m³odych osób doros³ych. Do tej pory opisano 
47 przypadków PNET w tej lokalizacji. W niniejszej pracy
prezentujemy dwa takie przypadki. U obu chorych guzy 
by³y umiejscowione zewn¹trztwardówkowo w odcinku pier-
siowym kana³u krêgowego i szerzy³y siê poprzez otwory
miêdzykrêgowe do wnêtrza klatki piersiowej w sposób przy-
pominaj¹cy nerwiakow³ókniaka. Opisywane guzy maj¹ bar-
dzo agresywny przebieg i rosn¹ szybko, na co wskazuje krót-
ki wywiad w obu opisywanych przypadkach. Obie pacjentki
poddano makroskopowo doszczêtnemu wyciêciu wewn¹trz -
kana³owej i znajduj¹cej siê we wnêtrzu klatki piersiowej czêœci
guza. Po operacji obie chore poddano radioterapii czaszki
i kana³u krêgowego.
Przegl¹d piœmiennictwa wskazuje, ¿e ogólne rokowanie
w PNET rdzenia krêgowego jest z³e nawet mimo w³aœciwe-
go leczenia chirurgicznego po³¹czonego z radio- i chemiote-
rapi¹. Jedna z opisywanych pacjentek zmar³a po 4 miesi¹cach
od operacji, druga prze¿y³a dot¹d 8 miesiêcy po leczeniu chi-
rurgicznym, radio- i chemioterapii.

SS³³oowwaa  kklluucczzoowwee::  prymitywny guz neuroektodermalny, pier-
wotny, rdzeniowy, nerwiakow³ókniak.
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IInnttrroodduuccttiioonn

The term ‘primitive neuroectodermal tumour’
(PNET) was coined by Hart and Earle in 1973 [1].
These tumours are more common in children. There is
considerable confusion and controversy in the classi -
fication of PNETs [2]. As for the World Health Orga-
nization (WHO) classification of brain tumours [3], all
undifferentiated (primitive) tumours are derived from
common neuroepithelial cells and are therefore classi-
fied as PNETs. They have been classified as central
PNET (cPNET) or peripheral PNET (pPNET).
They differ from each other in natural history, clinico-
histological features and spread. However, both have
the same poor clinical outcome [4]. To date, 47 cases
of PNETs have been reported. Our two cases are exclu-
sive in that both were extradural ones with extension into
the thoracic cavity resembling neurofibroma with the ex -
ception that both had a very short history of progres-

sion. Few such presentations have been reported pre-
 viously [5,6].

CCaassee  rreeppoorrttss

CCaassee  11

A 25-year-old woman presented with numbness, tin-
gling and weakness of both feet which started 10 days
before admission and progressed upwards, leading to
paralysis of both legs for six days and urinary inconti-
nence for one day. On neurological examination, motor
power was grade 1/5 in the lower limbs, tendon reflex-
es were brisk and plantar responses were extensor bila -
terally. She had hypoaesthesia below the T7 level. Ma -
gnetic resonance imaging (MRI) of the thoracic spine
showed an extradural tumour at the T7 level compress-
ing the cord and enhancing well after contrast injection
(Figs. 1-3). The lesion extended into the left-side tho-
racic cavity, giving a picture of neurofibroma. A laminec-
tomy was performed at the T6-T8 level. On exploration,
the mass was extradural, soft, reddish-brown, vascular,
adherent to the spinal cord and encasing the nerve roots.
A total excision was achieved. The thoracic component
was removed completely by left posterolateral thoraco-
tomy. Histopathological examination and immunohis-
tochemical staining confirmed the diagnosis of PNET.
Postoperative computed tomography (CT) of the head
(Fig. 4), thorax and abdomen was negative for any tu -
mour pathology, indicating the primary nature of spinal
pathology. By the third postoperative week, the patient
was ambulatory with support. She had six cycles of che -
motherapy consisting of cyclophosphamide followed by
cranio-spinal radiation therapy spread over eight weeks.
She was alive at 8-month follow-up postoperatively.

FFiigg..  11..  Case 1: T1-weighted sagittal MR image after contrast injection show-
ing the well-enhanced tumour

FFiigg..  22..  Case 1: T1-weighted coronal MR image after contrast injection showing
extension of the tumour into the left side of the thoracic cavity
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FFiigg..  33..  Case 1: T1-weighted axial MR image after contrast injection showing the tumour compressing the cord to the right and extending through the intervertebral
foramen into the left side of the thoracic cavity

AA BB

FFiigg..  44..  Case 1: Postoperative cranial computed tomography showing no primary tumour in the brain
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CCaassee  22

A 36-year-old woman presented with weakness of
both lower limbs followed by complete paralysis within
a period of 30 days. She was bedridden for seven days
before admission. On examination, the motor power was
grade 0/5 in both lower limbs. There were signs of mye -
lopathy in lower limbs with exaggerated knee and ankle
jerks, ankle clonus, and bilateral Babinski sign. MRI
of the cervical spine revealed a lesion extending from 
T8 to T11. The lesion extended into the left-side tho-
racic cavity through the dilated intervertebral foramen.
The lesion was isointense on T1-weighted image and
iso- to hyperintense on T2-weighted image (Figs. 5-7).
A pro visional diagnosis of spinal neurofibroma was
made. A gross total excision of the lesion was achieved
with T8-T11 laminectomy. The tumour was soft, friable,
highly vascular and completely extradural in location,
encasing the nerve root. The thoracic component could
be removed partially by left posterolateral thoracotomy.
Postoperatively, the patient showed partial improvement
in the deficits, with power improving to 2/5. Histo -

pathology and immunohistochemistry of the lesion
revealed PNET (Figs. 8 and 9). She received focal radi-
ation the rapy spread over a period of six weeks, but
declined to take chemotherapy. The patient died after 
4 months of post-operative follow-up due to distant me -
tastases.

DDiissccuussssiioonn

The concept of PNETs has been controversial for
more than a decade. In the recently updated WHO clas-
sification, PNET is defined as an embryonal tumour
composed of undifferentiated or poorly differentiated
neuroepithelial cells which have the capacity for or dis-
play divergent differentiation along neuronal astrocy tic,
ependymal, muscular, or melanotic lines. Peripheral
PNETs and Ewing’s sarcoma (ES) are closely related
malignant, small, and round-cell tumours of soft tissue
and bones. Both pPNETs and ES strongly express
the glycoprotein p30/32 (CD99), which is encoded by
the microneme protein 2 (MIC2) gene. Because of im -
munohistochemical, ultrastructural and molecular bio-

FFiigg..  55..  Case 2: T2-weighted sagittal MR image showing isointense tumour extending from T8 to T11
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FFiigg..  66..  Case 2: Coronal MR image showing the tumour extension into the left side of the thoracic cavity

FFiigg..  77..  Case 2: T1-weighted axial MR image showing the tumour

FFiigg..  88..  Case 2: Light microscopy: The tumour cells were small and round mor-
phologically, arranged in groups, with hyperchromatic nuclei and scanty cyto-
plasm (H&E, ×100).

FFiigg..  99..  Case 2: Immunohistochemistry showing CD99 (+) reactivity
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AAuutthhoorrss  AAggee  LLeevveell LLooccaattiioonn MMeettaassttaasseess SSuurrvviivvaall  
[[RReeffeerreennccee]] [[yyeeaarrss]]//sseexx [[mmoonntthhss]]

Smith et al. [13] 24/M Lumbar Cauda equina Lung 10

Kosnik et al. [14] NA Cervical Unknown None NA

Kosnik et al. [14] NA Cervical Unknown None NA

Kosnik et al. [14] NA Thoraco-lumbar Unknown Lung, bone, lymph node NA

Rodriguez et al. [15] 16/M – – – –

Kepes et al. [16] 24/M Lumbar Cauda equina None 18

Kepes et al. [16] 56/M Lumbar Cauda equina None Alive at 36

Kepes et al. [16] 39/M Lumbar Cauda equina None 42

Liu et al. [17] 26/F Lumbo-sacral  Extradural None Alive at 6

Sevick et al. [18] 26/M Cervical Intradural and extramedullary Pleura, bone 36

Jaksche et al. [19] 15/F Thoraco-lumbar Intradural and extramedullary None 18

Jaksche et al. [19] 26/M Thoraco-lumbar Intradural and extramedullary None 36

Freyer et al. [20] 7/F Thoraco-lumbar Intramedullary None 20

Ogasawara et al. [11] 16/M Lumbar Intramedullary Intracranial 29

McDermott et al. [21] 47/M Lumbar Cauda equina None 16

Kwon et al. [10] 3/F Thoracic Intramedullary Intracranial <1

Deme et al. [22] 22/F Thoraco-lumbar Intramedullary None Alive at 15

Koot et al. [23] 2/F Cervical Extramedullary None 12

Papadatos et al. [24] 23 Thoracic Intradural and extramedullary None 12

Virani & Jain [6]* 4/M Thoracic Extradural None Alive at 18

Mawrin et al. [8] 69/M Thoracic Intramedullary None –

Yavuz et al. [25] 18/F Lumbar Extramedullary None Alive at 25

Albrecht et al. [26] 19/F Lumbar Intradural, intramedullary Local recurrence 23

Mawrin et al. [8] 22/F Thoracic Intradural and extramedullary Local recurrence Alive at 9

Izycka-Swieszewska 26/M Cervical Extraspinal, intrameningeal Local recurrence 3
et al. [27]

Aydin et al. [28] 14/M Thoracic Extradural None –

Kampman et al. [4] 2/M Cervical Intramedullary Local recurrence 7 days

Kumar et al. [7] 9/F Thoracic Extramedullary None Alive at 24

Kumar et al. [7] 8/M Cervical Extradural Local recurrence Recurred at 6

Kumar et al. [7] 18/M Holocord Intramedullary None Alive at 6 weeks

Nutman et al. [29] 19/F Thoraco-lumbar Intradural and extramedullary None Alive at 24

Musahl et al. [30] 27/M Sacral Extradural – Alive at 24

Dorfmüller et al. [31] 32/M Sacral – Local recurrence Alive at 29

Dorfmüller et al. [31]* 17/M Lumbar Extradural and paraspinal Hemispheres Alive at 23

Isotalo et al. [32] 52/M Lumbo-sacral Intradural None Alive at 12

Albrecht et al. [26] 29/F Thoracic Intradural Local recurrence Alive at 17

TTaabbllee  11..  Demographic and clinical data of intraspinal primitive neuroectodermal tumours
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logical similarities, pPNETs and ES have recently been
categorized into the Ewing family of tumours [7,8].

These tumours commonly occur in the cerebellum
but can arise in the pineal gland, cerebrum, spinal cord,
brain stem, and peripheral nerves. Primary spinal PNETs
come under the group of pPNET and most cases in volv-
ing the spinal cord are drop metastases from primary
intracranial tumours by cerebrospinal fluid. Intra cranial
seeding has also been reported in the literature [9-11].
Primary intraspinal PNETs are rare but so far 47 cases
have been well described in the literature. We have sum-
marized the clinical characteristics of the 49 cases, includ-
ing our two cases, of intraspinal PNET reported to date
(Table 1). However, the occurrence of exclusive extradur-
al intraspinal PNET mimicking neurofibroma due to its
intrathoracic component is extremely rare and five such
cases (marked with asterisks in Table 1) have been report-
ed thus far including our two cases.

Spinal PNET is characterized by adult onset and
male predominance. The average age at presentation for
patients with intraspinal PNET is much higher than
the average age for intracranial PNET [12]. The du -
ration of illness is often short, less than four months, and
it can be as short as 10 days, as seen in one of our pa -
tients (Case 1). These tumours can occur at any level
of the spine and the location can be intramedullary,

intradural-extramedullary or extradural. Primary intra -
spinal PNETs show positive immunostaining for CD99
due to their biological similarity with Ewing’s sarcoma
group of tumours and they are included under the term
pPNET. Both our cases were positive for CD99.

Cranial symptoms are not a feature of primary intra -
spinal PNET. This is a feature that distinguishes pri-
mary intraspinal PNET from primary intracranial
PNET with spinal metastasis.

The prognosis of these tumours is very poor and
treatment is far from satisfactory. Radical resection com-
bined with radiation therapy and chemotherapy is the
preferred treatment and leads to better outcomes. One
of our patients, who is still alive 8 months postopera-
tively, underwent radical excision of both spinal and tho-
racic components with both radio- and chemotherapy.
The other patient, who died 4 months postoperatively,
had partial excision of the thoracic component due to
adhesion to thoracic vascular structures and declined to
undergo chemotherapy. This emphasizes the role of both
radical resection along with adjuvant therapy in extend-
ing as well as improving the quality of life after sur -
gery. Adjunctive immunotherapy is currently being in -
vestigated as a possible therapy [6]. The causes of death
include metastatic disease, aggressive local spread, and
progressive spinal cord involvement. 

AAuutthhoorrss  AAggee  LLeevveell LLooccaattiioonn MMeettaassttaasseess SSuurrvviivvaall  
[[RReeffeerreennccee]] [[yyeeaarrss]]//sseexx [[mmoonntthhss]]

Akyüz et al. [9] 31/M Lumbar Intradural and extramedullary Local recurrence Alive at 24

Weber et al. [33] 26/M Lumbar – Local recurrence –

Kim et al. [34] 17/M Thoraco-lumbar Intramedullary None Alive at 24

Perry et al. [35] 27/M Lumbar Extradural None –

Perry et al. [35] 16/F Lumbar Extradural None Alive at 5

Jingyu et al. [36] 19/F Cervical Intradural and extramedullary None Alive at 10

Jingyu et al. [36] 46/M Thoracic Intradural and extramedullary None Alive at 14

Jingyu et al. [36] 58/M Thoracic Extradural Vertebrae Alive at 25

Jingyu et al. [36] 14/M Thoracic Intradural and extramedullary None Alive at 6

Gurkanlar et al. [37] 40 days/M Thoraco-lumbar Intradural and extramedullary None 6

Nayak et al. [5]* 18/F Thoracic Extradural and paraspinal – –

Case 1* presented here 25/F Thoracic Extradural and paraspinal None Alive at 8

Case 2* presented here 36/F Thoracic Extradural and paraspinal Lung 4

TTaabbllee  11..  Cont.

*Primary intraspinal primitive neuroectodermal tumour cases presenting with paraspinal mass

F – female; M – male; NA – not available
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Primary spinal PNETs are now more frequently
diagnosed as a result of improved histological techniques
including immunohistochemistry. Previously, these 
cases were diagnosed as  astrocytoma, ependymoma, or
neurofibroma, depending on the location of the tumour
in relation to the dura. Both our cases were strongly sus-
pected as cases of neurofibroma due to their well-defined
dumb-bell extension coming out into the thoracic cavi-
ty through the intervertebral foramina. Neurofibromas
have a good prognosis, once they are fully excised. On
the other hand, the PNETs present with a short histo-
ry of symptoms in comparison to neurofibromas, as evi-
denced in both our cases. They tend to infiltrate into
surrounding tissues and erode the dura. However, these
findings were absent in our cases.

CCoonncclluussiioonnss

Our cases illustrate the adult age distribution and cli -
nico-radiological features suggesting neurofibroma as
the first diagnosis. However, the final diagnosis based on
intraoperative finding and histological features was pri-
mary intraspinal PNET. Only three such cases of spi nal
PNET resembling neurofibroma have been reported in
the literature. This is an excellent illustration of presen-
tation of these rare tumours; they should be considered
in differential diagnosis of short duration paraparesis.

These tumours are rarely diagnosed preoperatively
with certainty, based on clinico-radiological features only.
Good histological diagnosis supported with immuno-
histochemistry should be done in every suspected case
so as to diagnose these relatively rare tumours. Due to
their poor prognosis in spite of good surgical excision
combined with aggressive adjuvant therapy, studies on
molecular pathogenesis of these tumours and their appli-
cation through immunotherapy are the key to future
advances in treatment, which are currently lacking.
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