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Abstract: The medical records of 154 children with solid
malignant primary tumors outside the central nervous
system were retrospectively reviewed to achieve a better
understanding of the incidence, presentation, outcome
and treatment options for metastatic spinal cord disease.
Of the 154 total, 12 children had symptomatic and 5 had
asymptomatic spinal metastases (total 17 cases; 11%). In
eight cases, the spinal epidural space had been invaded
by the primary malignancy. Four of these eight tumors
were sarcomas, and the other four were neuroblastomas.
Eight of the 12 symptomatic patients underwent
laminectomy, and gross total or subtotal tumor resection
and/or spinal fusion. Six of the 12 individuals were alive
during their last follow-up visit. The study revealed that
biological behavior of malignant tumors that produce
spinal cord compression in children differs from the
behavior of similar tumors in adults. In the children with
neuroblastoma who have reasonably good motor
function, chemotherapy works rapidly and neurologic
improvement can be achieved without surgery. Surgical
decompression is recommended for neuroblastoma cases
that show rapid neurologic deterioration or complete loss
of motor function despite chemotherapy. Compared to
neuroblastomas, sarcomas of soft tissue and bone, do not
respond as rapidly or dramatically to chemotherapy and
radiation. The neurologic outcome in sarcoma cases treated
with surgical decompression was significantly better than
the outcome in the group that was treated non-surgically.
A combined approach with chemotherapy, radiotherapy
and surgery should be the treatment of choice for both
primary and metastatic spinal sarcoma.
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Ozet: Cocukluk caginda goriilen metastatik spinal
timorlerin sikligi, klinik seyri, tedavisi, prognozu
hakkinda yorum yapabilmek ve degerlendirmek igin, 154
pediyatrik solid malign tiimor olgusu retrospektif olarak
gozden gegirildi. Toplam 17 vakada (%11) spinal metastaz
teshis edildi. Bunlardan 12 ( %7.7) vakanin semptomatik
5(%3.3) vakanmn ise asemptomatik spinal metastaz: vard.
Sekiz vakada primer timor spinal epidural kanali invaze
etmisti. Bu vakalarin 4’ primer spinal kolon sarkomu,
41 ise neuroblastoma idi. Sekiz vakaya laminektomi, total
veya subtotal tiimor rezeksiyonu ve posterior veya
anterior vertebral fiizyon uygulandi. Son kontrollerinde
alt1 vaka hayatta idi. Cocukluk caginda gortlen malign
tiimorlerin biyolojik davranislarindan dolavi, cocukluk
cag spinal kord metastazlarn, eriskinlerde goriilen spinal
kord metastazlarindan farkhidir. Eger primer timér
noroblastomsa ve hastada motor fonksiyon varsa
kemoterapi ilk etapta 6nerilen tedavi yontemi olup cerrahi
dekompresyona gerek kalmadan norolojik tabloda
diizelme goriliir. Bu timorlerde eger kemoterapiye
ragmen ilerleyen norolojik arazlar varsa veya hastada tam
motor kayip varsa acil cerrahi dekompresyon onerilir.
Ancak kemik veya yumusak doku sarkomlar: kemoterapi
ve radyoterapiye dramatik olarak ve gabuk cevap
vermezler. Bu nedenle sarkomlarda cerrahi
dekompresyon ve timor rezeksiyonu ile kombine
olarak kemoterapi ve radyoterapi tercih edilen tedavi
yontemidir.

Anahtar kelimeler: Cocuk hasta, Kemoterapi,
Laminektomi, Radyoterapi, Spinal metastaz.
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INTRODUCTION

Spinal cord compression is a rare but serious
complication of malignant disease in children. Acute
spinal cord dysfunction in children with systemic
malignancy is a neurosurgical emergency and is
usually due to metastatic spinal cord compression.

Although, some series consider neuroblastoma
(NB) the most common cause of metastatic spinal
cord disease [6,18], of all the solid malignant tumors,
that occur in children, sarcomas are the most
common cause of spinal cord or nerve root
compression [11,12]. Spinal cord compression due
to NB may occur either as metastatic osteolytic lesion
of the vertebral bodies, or by tumor growth in a
dumbbell configuration that extends through the
vertebral foramina(e) into the epidural space [17].

Nearly 70% of all primary spinal bone tumors
in children are benign [23], and it is relatively rare to
observe primary involvement of the vertebral
column in cases of osteosarcoma or chondrosarcoma.

Ewing’s sarcoma is the most common
sarcomatous tumor, that causes metastatic spinal
cord compression [11].

The aim of this study was to achieve a better
understanding of the incidence, presentation,
outcome and treatment options for metastatic spinal
cord disease in children with solid malignant tumors.
We reviewed our experience with 12 consecutive
cases seen at the University of Kentucky Medical
Center during the 12 year period.

PATIENTS AND METHODS

From Jan. 1982 to Jun. 1994, 242 children
with solid malignant neoplasia (leukemia and
lymphoma excluded), were admitted and treated at
the UKMC. Of these 242 children, 88 (36.4%) had
primary tumors of the central nervous system (CNS),
and 154 (63.6%) had non-CNS malignancies. Of the
latter 154 cases, 12 were symptomatic and 5 were
asymptomatic spinal metastases (17 cases total; 11%).
Twelve of these 17 cases had NB, 4 had sarcomas,
and one child was diagnosed with Wilm’s tumor.
Eight of the 12 NB cases, had symptomatic spinal
cord compression due to spinal metastasis or
invasion, of the spinal canal. In the remaining four
cases, spinal metastasis was asymptomatic, and was
diagnosed incidentally during a radiological survey
for tumor spread. Thoracic spinal column metastasis
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was also detected during the survey step in the
patient with Wilm’s tumor. All the diagnoses were
established through tissue examination/bone
marrow biopsy, and with radiological studies
including abdominal and pelvic ultrasound, whole
body bone scans, axial computed tomograpy (CT)
scans and magnetic resonance imaging (MRI). Spinal
column metastasis and/or invasion of the epidural
space were detected on axial CT, whole body bone
scan, MRI and /or myelography. We used the system
described by Evans et al [5] to stage the 12 NB cases
(Table 1).

Table 1: Evans Staging for Neuroblastoma

Stage I: Tumor confined to the organ or structure
of origin.

Stage II: Tumor extending in continuity beyond
the organ or structure of origin but not crossing
the midline. Regional lymph nodes on the
ipsilateral side may be involved.

Stage III: Tumor extending in continuity beyond
the midline, regional lymph nodes may be
involved bilaterally.

Stage IV: Remote disease involving skeleton,
organs, soft tissues, or distant lymph node groups.

Stage IV-S: Otherwise classified as having stage I
or II but with remote disease confined to one or
more of the following sites; skin, liver, or bone
marrow (without radiographic evidence of bone
metastases). Most patients with this stage are
under one year of age.

For tumors arising in midline structures,
penetration beyond the capsule and involvement
of the lymph nodes on the same side is considered
stage II. Bilateral extension of any sort is
considered stage III.

RESULTS

As noted above, of the 154 children with
primary solid malignant tumors outside the CNS, 12
had symptomatic, and 5 had asymptomatic spinal
metastasis (total 17 cases; 11%). Three of the 154
children had nerve plexus metastasis and these
individuals were excluded from the study.

In all five asymptomatic cases, spinal
metastases were detected during routine radiological
surveys after the primary tumor was diagnosed. Four
of these 5 children had NB. Metastasis to the thoracic






