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= Abstract =

Primary neuroblasioma in the central nervous system(CNS) is

unusual tumor in adult, and primary intramedullary neuroblastoma is extremely rare.
The authors report a case of 36-year-old woman presenting with pain in the right
anterior chest wall and weakness of the right lower extremity. An upper thoracic
intraspinal mass was revealed on magnetic resonance image. On operation, the
demarcation plane of the tumor was good and enabled a total removal of the
subpially located intramedullary mass. Histopathological examination revealed
neuroblastoma. After surgery with whole spinal irradiation, the patient was followed
up for one year. There was no evidence of local recurrence radiologically and
clinically. However fifteen months after the surgery, multiple metastases to the

breast, lung, liver and brain occurred.

Key Words: Primary neuroblastoma,

Central wnervous system,

Intramedullary

mass, Metastases, Spinal cord, Adult

INTRODUCTION

Although there is a considerable controversy
between primitive neuroectedermal tumor and pri-
mary neurcblastoma, primary neuroblastoma in
CNS is considered as a subtype of embroynal
CNS tumors (Rubinstein 1985).

Primary cerebral neuroblastomas have been
documented by several authors(Balakrishnan et
al. 1974 Benett and Rubinstein 1984 ; Henriquez
et al. 1973; Rubinstein 1885), but primary intram-
edullary neuroblastoma of the spinal cord is sel-
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dom described. And there is no report on its clini-
cal course or management. We describe here a
case of primary intramedullary neurobiastoma.

CASE REPORT

A 36-year-old woman complained of lancinat-
ing pain of 5 months duration in the right shoul-
der and chest. She also experienced vague dyses-
thetic coldness in the left lower extremity. in ad-
dition, she noted a progressive loss of strength in
the right lower extremity. The pain was episodic
and paroxysmal and was radiating to the ulnar
side of the forearm. Motor examinations showed
a mild weakness and spasticity in the right lower
extremity. Deep tendon reflexes were hyperactive
in the right leg. Babinski sign was positive, and
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abdominal skin reflex was absent in the right side.
There were no evidence involving the dorsal col-
umn and spincthalamic tract in sensory examin-
ation except the pain. There were no abnormal
findings in electrophysioclogical studies and lum-
bar cerebrospinal fluid analysis including cytol-
ogicai examination.

Neuroimaging: Plain fims of the T-spine,
shoulder, and thorax were normal. On MRI (20T
GoldStar, Korea), an ovoid mass of 1.5X2.5¢cm at
T-1(TR: 500 msec, TE: 30 msec), T-2(TR: 2500
msec, TE: 90 msec) weighted sagittal images dem-
onstrated the rim of peripheral high-signal inten-
sity and the central portion of low-signal intensity
on T1-weighted image and a somewhat high-sig-
nal intensity on T2-weighted image (Fig. 1A B} in
the upper thoracic intraspinal area. The mass
was homogeneously enhanced by gadolinium
disthylene-triamine-pentaacetic  acid (Gd-DTPA)
(Fig. 1C) and looked as mainly located in the rig-
ht side of the cord on T1-weighted image (Fig.
1D). It was impossible 10 identify whether it was
an extramedullary tumor which was densely ad-
herent to the cord or an intramedullary tumor.

Operation : A total laminectomy was performed
from C7 to T2. When the dura mater was opened,
the spinal cord bulged in the right lateral portion,
with an area of lightly brownish discoloration on
the ventro-lateral portion of the right dorsal root
entry zone. A longitudinal incision of the pia mat-
er at the site of the discoloraticn disclosed a soft
suckable intramedulilary mass without capsula-
tion. The mass extended to the postero-medial
portion. The tumor was relatively well-demarcated,
and was totally removed microsurgically using
ultrasonic aspiration.

Pathologic examination: The biopsy revealed
an undifferentiated tumor consisting of small dark
cells defined by round to oval hyperchromatic nu-
clei and scanty cytoplasm (Fig. 2). Variable sized
islands of small round cells were found, and a
few number of relatively well-defined Homer-Wrig-
ht rosettes were scattered, showing their fine fi-
brillary cytoplasmic processes in the centers (Fig.
3). On immunchistochemical staining, they disclos-
ed a moderate positivity for neuron specific enol-
ase. The tumor cells were totally negative for glial
fibrillary acidic protein. Electron microscopic exam-

ination revealed abundant membrane-bound den-
se core granules compatible with neurosecretory
granules (Fig. 4}. Other cytoplasmic organelles in-
cluded microtubules, giycogen particles, SERs,
swollen mitochondria and pinocylotic  vesicles.
The nuclei were round to ovoid, with chromatin
clumpings and inconspicuous nucleoli. The cyio-
plasm was relatively scanty, showing scalloping
borders with stellate cell processes. However, syn-
aptic vesicles were not demonstrated.

Postoperative course: Immediately after the
operation, the lancinating pain disappeared and
there was no additional neurological deficit. Qn
preirradiation follow-up MRI, there was no en-
hancing lesion in the operation site, and the bul-
ged spinal cord returned to almost normal. Whole
spine radiotherapy and booster irradiation to the
lesion was performed with a total dosage of 4500
rad. One vear after surgery and radiotherapy,
there was no evidence of recurrence on MR (Fig.
5A, B) and previous weakness in the right leg had
much improved. The patient reached a normal
functional status without any further neurological
deficits and pain. However, three months later,
multiple metasises to the breast, lung. liver and
brain (Fig. 6A, B) were found radiologically. Aspir-
ation cytology of the preast and liver masses rev-
ealed same nature of tumor found in the spinal
cord.

DISCUSSION

Primary cerebral neuroplastomas have been
documented by severa! authors, including their
biological behaviour (Benett and Rubinstein 1984;
Berger et al. 1988; Horten and Rubinstein 1976,
Louis et al. 1990). However primary intramedullary
neurcblastoma of the spinal cord is extremely
rare. Only four cases of intramedullary neuroblas-
toma are reported (Balakrishnan et al. 1874; Rub-
instein 1985; Russel and Rubinstein 1989). And
two of four cases occurred in childhood. Even
for these cases, clinical manifestation, radiologi-
cal finding or histclogical characteristics are not
sufficient.

Since this tumor is such a rare tumor in the
spinal cord one has 1o speculate on its tumorig-
enesis. There is little information about postnatal
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AB.C, and D: Magnetic resonance imag-
es of upper thoracic area.

T1-weighted sagittal image showing the
mass with the rim of peripheral high-sig-
nal intensity and the central portion of
low-signal intensity (A). The mass dem-
onsirales high-signal intensity on T2-weig-
hted sagittal image(B) and weil-en-
hancement with Gd-DTPA(C). T1-weig-
hted Gd-DTPA enhanced axial image
shows a mass iocated in the right side of
the cord (D).




Fig. 2 Highly cellular infiltrates are composed of
malignant small round cell tumor show-
ing monotonous round to ovoid dark nu-
clei and scanty but small amount of fi-

brillary cytoplasm. They are usually com-

pactly arranged in sclid nests separated
by thin fibrovascular strands(x100.

The small round {umor cells revealed oc-
casional rosette formation with centrally
located eosinophitic fibrillary cytoplasmic
process and nuclear rimming, which dem-
onstrates neuroblastic  differentiation (x
200, H&E).

Fig. 4. Ultrastructurally. the
tumer  cells  contain
membrane-bound den-
Se core neurgsecretory
granules in the cyto-
plasm.




Fig. 5.
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A and B. Follow-up magnetic resonance
Images, one year after the operation. T1-
weighted sagittal image shows zbsence
of high-signal intensity mass (A). T1-weig-
hted Gd-DTPA enhanced axal image
showes no longer enhancing mass in the
spinal cord (B)

Fig. 6. A and B. Brain CT showig multiple high density masses in the left frontal. and both parietal

areas. Pre-enhancement (A), and post-enhancement (B},




—300—

sites of continuing neurogenesis in the spinal
cord that might constitute the source of central
neuroblastoma in the brain(Rubinstein 1985).
However primary intramedullary neurcblastoma
could have arisen from cells adjacent to the cen-
tral canal as in supratentorial germinal matrix
around the ventricle.

Although there has been controversy about
characteristic MRI findings of cerebral neuroblas-
toma (Davis et al. 1990 ; Porter-Grenn et al. 1991),
our case showed basically similiar MR} features
with those of cerebral neuroblastoma. Central
low-signal with peripheral high-signal intensity on
Ti{-weighted image and strong Gd-DTPA en-
hancement seems t¢ be the characteristic finding
of mt'ramedullary rneuroblastoma. The MRI findin-
gs of our case is unusual for ependymoma and
astrocytoma of the spinal cord.

Histologically, undifierentiated small round cell
tumors always cause differential problems. The
diagnosis of neuroblastoma should be confirmed
by appropriate means. Some authors (Horten and
Rubinstein 1978) proposed the criteria for the his-
1ological diagnosis of neuroblastoma: (1) the
presence of distinctive neuroblastic (Homer-Wrig-
ht) rosettes (2) occasional maturation 1o ganglion
cells, and (3) demonstration of argyrophilic cellu-
lar processes. Among these Homer-Wright roset-
tes had been most frequently demonstrated (69
%). Paositive immunostains for neuron specific
enclase and negative for glial fibrillary acidic pro-
tein favor the neuroblastoma. The immunaoreactiv-
ity for neuron specific enolase is an indication of
neuronal origin. The tumor cells of neuroblastom-
as are usually negative for glial fibrillary acidic
protein but can show positivity for neuron specific
enoclase (Russel and Rubinstein 1989).

By electron microscopy. cerebral neuroblas-
toma has irregular nuclear contours, scanty cyto-
plasm and numerous fine cytoplasmic processes
often arranged in fascicles. and these processes
contain dense-core granules, microtubules, and
intermediate filaments{Qjeda et al. 1980; Poon et
al. 1988 Rubinstein 1985). Above features were
found in our case. Synapse-like structures with
aggregates of small clear vesicles that are not
seen in our case can also be seen particularly in
more differentiated tumor. Recognition of neur-

osecrelory granules allows the tumor a diagnosis
of neuroblastoma. Ultrastructural identification of
characteristic neurosecretory granules, cell junc-
tions, and synaptic vesicles, as well as immun-
oreactivity with the neuron specific enclase, lead
to the diagnosis of this unusual tumor (Pocn et
al. 1988).

The prognosis of cerebral neuroblastoma se-
ems to depend on the site of tumor. the presence
of distant metastases. and particularly the age of
the patient (Balakrishnan et al. 1974; Benett and
Rubinstein 1984; Rubinstein 1985). Histology is
less helpful. In general, the 3-year survival and 5-
year survival rate are known to be 80 percent and
30 percent, respectively (Benett and Rubinstein
1984 Berger et al. 1988, Rubinstein 1985). Most
deaths or fatal recurrences occurred within
the first 3 years after operation (Rubinstein 1985).
it is not known If spinal cord neuroblastoma bear-
s same prognosis with cerebral neuroblastoma.

Local recurrence was frequent in patients who
survived after operation in cerebral neuroblas-
toma (Benett and Rubinstein 1984). Therefore
some authors (Berger et al. 1988) recommend rad-
ical excision of the tumor whenever possible, fol-
lowed by irradiation directed to tumor bed with
wide margins and adjuvant chemotherapy far pat-
ients from whom solid tumers are subtotally re-
moved. Meanwhile others (Bennett and Rubinstein
1984} claimed that postoperative irradiation with
o without chemotherapy did not improve the pos-
toperative survival. In addition to local recurrence.
a notable development has been metastases via
cerebrospinal and extraneural pathways (Balakris-
hnan et al. 1974: Benett and Rubinstein 1984;
Henriquez et al 1973: Sasak et al 1981} Met-
astases from primary cerebral neuroblastoma are
the result of both lymphatic and hematogenous
spreads when the tumor extends beyond the dura
mater (Henriquez et al 1973; Sasaki et al. 1981).
The high rale of recurrence and protracted clini-
cal course raise the advisability of entire neuraxial
radiation after surgery. But, others(Berger et al.
1988) proposed that entire neuraxial irraiation
should be reserved for cases showing evidence of
tumor dissemination. In our case, there were mul-
tipie metastases without local recurrence. NG evi-
dence of lymph node enlargement was present.




We managed our case according to the con-
ventional methods, i.e., gross total removal fol-
lowed by spinal irradiation. This tumor was static
for one year after these procedures, only to recur
fifteen months after surgery, with multiple met-
astases including brain. Subsequent chemo-
therapy and additional irradiation to brain did not
alleviate the clinical course. The potential differ-
ence between primary spinal and cerebral neuro-
blastoma should be elucidated in future.
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