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Abstract

Background: Yolk sac tumor or endodermal sinus tumor is an uncommon malignant germ cell neoplasm. This tumor
usually presents in childhood or young adulthood as a testicular or ovarian mass. Extragonadal sites such as mediasti-

nal, intracranial, and sacrococcygeal have been described. A review of the literature revealed limited related cases. The
clinical presentation, radiographic characteristics, operative findings, and patient outcomes are discussed.

Case presentation: We report the occurrence of a primary paraspinal germ cell tumor in a 28-month-old boy who
presented with thoracic spinal cord compression. The patient presented with pain, weakness, paraplegia, and bowel
and bladder disturbances.

MRI was done and showed a retroperitoneal and paravertebral mass invading the left diaphragmatic crus, the

lateral neural foramen, and the posterior paravertebral muscles. Morphologic and immunohistochemical features
were consistent with a germ cell tumor, namely an endodermal sinus tumor (yolk sac) of the epidural area. The final
diagnosis was determined to be stage IV extragonadal germ cell tumor. The patient underwent emergency surgery
consisting of T10-12 laminectomy and epidural mass resection with the release of the spinal cord compression and
received chemotherapy consisting of cisplatin, bleomycin, and etoposide. After six cycles of chemotherapy, follow-
up MRI showed complete resolution of the tumor. The patient has been in complete remission 16 years from his
initial diagnosis. He still, however, has mild residual weakness in both lower extremities and some detrusor-sphincter
dyssynergia.

Conclusion: Extragonadal germ cell tumors presenting with spinal cord compression are rare; however, they should
be included in the differential diagnosis of every child younger than 3 years old who does not present with the typical
features. Germ cell tumors are sensitive to platinum-based chemotherapy, and surgery should only be performed for
spinal cord compression and for obtaining tissue biopsy for a definitive diagnosis. The sooner the decompression is
done, the better neurological outcome is achieved. Long-term remission, and possibly cure, can be achieved with a
multidisciplinary treatment strategy.

Keywords: Spinal cord compression, Germ cell tumor, Extragonadal germ cell tumor, Yolk sac tumor, Endodermal
sinus tumor, Dumbbell-shaped tumor

Background

Malignant germ cell tumors are relatively uncommon in

children, accounting for approximately 3% of all child-
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Fig. 1 a and b MRI of the mass. MRI showed a4 x 3 x 2.5 cm retroperitoneal and paravertebral mass invading the diaphragmatic crus, the
lateral neural foramen, and posterior paravertebral muscles. The tumor was surrounding the T10 vertebral body with intraspinal extension and
compression of the spinal cord and bony erosion of the vertebral bodies of T10 and T11 on the left side
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extragonadal sites involving posterior midline structures
in the mediastinal, retroperitoneal, and sacrococcy-
geal areas and intracranially in the suprasellar and pin-
eal regions [2, 3]. Gonadal sites predominate in children
older than 3 years old and adolescents, while extrago-
nadal tumors are more common in neonates and infants
[4].

Spinal cord compression from EST is rare. Systemic
EST has occasionally been reported to metastasize to the
spine [3]. There are few previously reported cases of EST
in children and adults presenting with spinal cord com-
pression [2, 3, 5-7]. In this article, we report a 28-month-
old boy with primary EST located in the retroperitoneal
region presenting with thoracic spinal cord compression.

Case presentation
A 28-month-old boy with unremarkable past medical
history began having pain and weakness in the left lower
extremity for 3 weeks prior to presentation, with rapid
progression to paraplegia over a few days. Physical exam-
ination upon arrival showed flaccid total paralysis (grade
0/5 in bilateral lower limb, except right hip flexors) and
absent sensations in the lower extremities (L1 sensory
level) (grade 0/5). Weak right hip flexion to severe pain
was still present (grade 1/5 for right hip flexors). The
patient also had bowel and bladder disturbances.
Laboratory workup revealed normal electrolytes, uric
acid, liver and renal function tests, mild anemia, and an

LDH level of 589 IU/ml. Urine VMA and HVA were nor-
mal, and NSE was 21 ng/ml (NI < 16.3).

Initial MRI showed a 4 x 3 x 2.5 cm retroperitoneal
and paravertebral mass invading the left diaphragmatic
crus, the lateral neural foramen, and the posterior para-
vertebral muscles (Fig. 1a). The tumor surrounded the
T10 vertebral body with intraspinal extension and com-
pression of the spinal cord and bone erosion of the ver-
tebral bodies of T10 and T11 on the left side (Fig. 1b).
Chest CT scan revealed a 6-mm nodule in the right lung
(Fig. 2). Abdominal CT scan did not detect any metasta-
ses in the liver. Bone scan was normal, and bilateral bone
marrow biopsies were negative for malignancy.

The patient underwent emergency surgery consisting
of T10-12 laminectomy and epidural mass resection of
the dumbbell-shaped tumor with release of the spinal
cord compression.

Pathology showed a malignant proliferation consisting
of clusters of oval and round cells with a spindle cell com-
ponent. The nucleoli were prominent, and the cytoplasm
was well outlined, presenting rare vacuoles and PAS posi-
tive intracytoplasmic inclusions. Necrosis was present.
The tumor tissue infiltrated and destroyed bone and car-
tilage. It also infiltrated adipose tissue, striated muscle,
capsule, and ligaments. The tumor cells were arranged
in patterns that included a predominant reticular and
microcystic pattern, a macrocystic and papillary pattern,
a perivascular festooned and papillary pattern that edifies
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Fig. 2 CT Scan of the chest. A chest CT scan revealed a 6 mm nodule
in the right lung

Schiller-Duval bodies, and a solid and sarcomatoid pat-
tern. There was an arrangement of cylindrical cells sug-
gestive of intestinal or endometrioid differentiation: the
stroma was loose, myxoid and rarely fibrous.

Immunohistochemistry showed positive immunore-
activity with cytokeratin, vimentin, chromogranin, AFP
(strong positivity), and CD30 and negative immunore-
activity with Beta HCG, EMA, NSE, PLAP, and P53. All
these morphological and immunohistochemical features
were consistent with a germ cell tumor, namely an endo-
dermal sinus tumor (yolk sac) of the epidural area. The
immunoreactivity with CD30 raised the point of focal
differentiation of embryonal carcinoma which was ruled
out by the absence of immunoreactivity with PLAP.

Further blood investigations showed elevated alpha
fetoprotein (AFP) at 6285 Ul/ml (NI < 10 UI/ml) con-
firming the presence of yolk sac elements in the tumor.
Beta-HCG was 0 mUI/ml, CEA was normal at 1.59 ng/
ml (NI < 10 ng/ml), and CA-125 was 23.7 Ul/ml (NI < 35
Ul/ml).

Testicular ultrasound and Brain CT scan with contrast
did not demonstrate any abnormalities.

The final diagnosis was determined to be stage IV and
high-risk extragonadal germ cell tumor as per the Chil-
dren’s Oncology Group (COG) staging and risk stratifi-
cation. The patient received chemotherapy consisting of
cisplatin 40 mg/m? days 1-5, bleomycin 15 mg/m? day 1,
and etoposide 100 mg/m? days 1-5.

During chemotherapy, the evaluation was done by
imaging studies for the tumor and metastatic site, in
addition to serum AFP monitoring. Re-evaluation after
two cycles showed an excellent response with 50-60%
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decrease in the size of the residual retroperitoneal and
intrathoracic tumor. The lung nodule disappeared. The
patient received two additional cycles of chemotherapy
with a further decrease of the tumor by 90%. After the
second chemotherapy cycle, AFP decreased to 370, and
then returned to normal levels (9.35) after the fourth
cycle of chemotherapy. The administered chemotherapy
was relatively well tolerated, except for grade IV hemato-
logic toxicity and a renal Fanconi syndrome secondary to
cisplatin after the fourth cycle of treatment. This resolved
progressively after electrolyte supplementation. The
patient also underwent physical therapy which resulted
in improvement of his gait.

He received two additional cycles of chemotherapy
with a 50% reduction of the cisplatin dose (total of six
cycles of chemotherapy). Follow-up MRI showed com-
plete resolution of the tumor with mild kyphosis. He has
been in complete remission sixteen years from his initial
diagnosis. He still, however, has mild residual weakness
in both lower extremities and some detrusor-sphincter
dyssynergia.

Discussion

Endodermal sinus tumors (EST) are the most common
histologic subtype of malignant germ cell tumors with a
high degree of malignancy [8]. They may originate either
from the gonads or from extragonadal organs and tissues.
The exact pathogenesis of extragonadal germ cell tumors
is unknown, but it has been suggested that the malig-
nancy process starts during the early embryological days.
It is explained by an abnormal migration of primordial
germ cells. The primordial cells located in the midline of
the embryo are thought to be affected during this period
and develop a malignant tumor later [9, 10]. Extragonadal
EST can occur in the mediastinum, the retroperitoneal,
presacral, and intracranial regions [8]. A recent report
described a primary yolk sac tumor from the spinal cord
[11].

The main considerations in the differential diagnosis of
masses in the posterior mediastinum, particularly in the
paravertebral region, include neurogenic masses, lym-
phoma, paravertebral abscess, lateral meningocele, and
extramedullary hematopoiesis [12].

Table 1 summarizes some of the cases found in the lit-
erature of EST presenting with spinal cord compression.

Although some authors believe that extragonadal germ
cell tumors are biologically distinct from their testicular
counterparts [13], other investigators who evaluated the
imprinting status of gonadal and nongonadal pediatric
germ cell tumors have found a common precursor cell for
these tumors [14].
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Cytogenetic data on extragonadal germ cell tumors in
children have shown cytogenetic differences from their
adult counterparts [15-17].

The cytogenetic finding of one or multiple copies of
the short arm of chromosome 12p with the loss of the
long arm of chromosome 12 is seen in nearly all germ
cell cancers of primary gonadal and extragonadal ori-
gin [9]. The molecular changes associated with the
development of germ cell tumors are still not clearly
understood; however, it is clear from the universal
cytogenetic finding of increased 12p copy number
that this chromosomal change is a key event [9]. Of
particular interest is an amplification of the proximal
12p11.2-12 region which includes the genes ras-k2,
SOX5 and JAW1, and cycline CCND2 mapped to the
12p13 region, which could be the best candidate for the
12p3 gene in normal testicular genesis and malignant
germ cell development and growth [9].

The prognosis of a malignant germ cell tumor
depends on the size of the tumor, the presence of the
liver, brain, or mediastinal metastases, the serum lac-
tate dehydrogenase (LDH) level, and the presence of
choriocarcinoma in the primary tumor [18].

Management depends on the staging of the disease.
It usually consists of surgical resection, chemotherapy,
and, in some cases, radiotherapy.

The management of tumors with spinal cord com-
pression is slightly more complicated and requires a
rapid diagnosis and treatment to prevent irreversible
damage [7]. Several signs indicate compression, such
as motor or sensory weakness in lower extremities and
bowel or bladder dysfunction. Both of them were found
in our patient [7].

Because this event is so rare, there is no consensus
regarding the best therapeutic approach. The first aim
should be the preservation of the neurologic function
and the second is obtaining a histologic specimen.
The management of EST causing cord compression
in the reported cases was surgical decompression fol-
lowed by chemotherapy. Neurosurgical decompression
is used in cases who show rapidly progressive neuro-
logical defects and recent onset neurologic dysfunction
[3]. This is done to avoid permanent damage. How-
ever, if this isn’t the case, surgery should be avoided to
decrease the incidence of spinal deformities and insta-
bilities after laminectomy [3]. Survival rates of pediat-
ric GCTs have been improved significantly up to 80%
in patients who receive platinum-based chemotherapy
[7]. Chemotherapy should be used as an initial manage-
ment in children with spinal cord compression from
EST as this would limit complications from radiother-
apy and laminectomy [3].
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Radiation therapy for spinal cord compression in chil-
dren must be carefully considered because of the poten-
tially irreversible complications such as spinal deformity,
neurological sequelae, and secondary malignant diseases
such as radiation induced lymphoma [7].

Pashankar et al. reported that they used a different
method. After performing a biopsy of the paraspinal
mass, they opted to use only chemotherapy without lami-
nectomy or radiation therapy to shrink the epidural mass.
With this approach, they had excellent tumor response
and a complete neurologic recovery despite a near-com-
plete paraplegia at presentation. However, neurologic
function was to be monitored closely, and frequent imag-
ing was conducted to ensure there was no tumor recur-
rence [3]. The long-term outcome of this therapy remains
unknown.

Recent studies showed the importance of using steroid
treatment after direct surgical decompression in order to
prevent secondary injury caused by posttraumatic spinal
ischemia [7]. It has also been shown to improve neuro-
logic function and spinal cord blood flow [7].

In our case, there was no doubt that the spinal cord
compression needed to be relieved immediately. The
question remained whether further surgery on the
residual tumor should be attempted initially followed
by chemotherapy or whether chemotherapy should be
attempted first. Because this tumor is known to be che-
mosensitive, we opted to start with two cycles of chem-
otherapy, assess the clinical and radiological response
and then decide for the best timing of subsequent sur-
gery. Because of the spectacular response observed in
this patient, chemotherapy was continued to facilitate
the surgery and decrease surgical morbidity. After six
cycles of chemotherapy, there was a complete resolution
of the tumor on follow-up MRI, and further surgery or
radiotherapy was not needed. The child is still in com-
plete remission 16 years from the last chemotherapy with
only mild residual weakness in both lower extremities
and some detrusor-sphincter dyssynergia. It is remark-
able that the patient was able to recover from his almost-
lost neurologic functions even though he was brought to
treatment in a tardive manner, several weeks after loss of
motor function in the lower extremities.

Conclusion

Tumors presenting with spinal cord compression in early
childhood include neuroblastoma, sarcoma, and, rarely,
extragonadal germ cell tumors. Germ cell tumors should
be suspected in children presenting with signs of spinal
cord compression, and serum AFP assessment could be
helpful in orienting the diagnosis. Germ cell tumors are
very sensitive to chemotherapy, as shown in our case, and
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aggressive surgery should be avoided in these patients.
Surgery remains indicated for urgent spinal cord decom-
pression, to achieve a better neurological outcome in
cases with rapidly deteriorating neurological function.
An accurate pathological diagnosis is also essential to
define an appropriate treatment plan for the patient and
to optimize the chances of cure. Long-term remission,
and possibly, cure can be achieved with a multidiscipli-
nary treatment strategy.
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