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Medulloblastoma, mainly arising from the posterior cranial fossa, accounts for

15%-20% of pediatric central nerve system (CNS) tumors. Surgical resection is the

major treatment modality used to manage medulloblastoma. Clinically, very few

patients develop quadriplegia after surgery. We report a case of medulloblastoma

patient developing quadriplegia postoperatively which was initially thought to be

secondary to surgery but was later found to due to leptomeningeal carcinomatosis

of the cervical spine. Postoperative radiotherapy significantly improved the patient’s

symptoms. The positive outcome in this patient is a reminder of the pivotal role

radiotherapy plays in the management of cancer-related neurologic dysfunction in

medulloblastoma patients.
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INTRODUCTION

Medulloblastoma, arising primarily
from the posterior cranial fossa, accounts for
15%-20% of pediatric central nerve system
(CNS) tumors and occurs in children with a
median age of 6 years [11]. Clinically, medul-
loblastoma can present with both intra- and
extra-axial neurological involvement and/or
metastasis including supratentorial (14.6%),
intraspinal (12.5%), and systemic involvement

(9.7%) [33]. Surgical resection is the major
treatment modality. Very few patients sustain
postoperative quadriplegia after surgery
{14]. Many etiologies have been reported to
contribute to postoperative quadriplegia, such
as infection [9], infarction [3], and surgical
positioning [1, 6, 13, 18, 20, 23].

We report a case of a patient with medul-
loblastoma who presented with postoperative
quadriplegia one month after surgery. The
pathophysiology underlying this devastating
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complication is discussed and the clinical
effect of radiotherapy in restoring neurologic
function is highlighted.

CASE REPORT

An 8-year-old boy was admitted to our
hospital with symptoms of headache, vomiting,
gait disturbance, and personality change
which developed over a one month period. His
neurological exam showed mildly increased
deep tendon reflexes of the right knee. Gait
disturbance with left-sided deviation was also
observed. On the other hand, Kernig's and
Brudzinski’s signs were negative. Brain MRI
disclosed a large mass measuring 6 cm x 4.5
cm x 4 ¢cm occupying the fourth ventricle
and protruding down through the foramen
magnum. Marked hydrocephalus and perifocal
interstitial edema were also observed. Spinal
MRI reported no definite lesions (Fig. 1).

After review of the patient’s neuro-axis
survey and discussion with the family, his
parents requested a transfer to another hospital
for further management, where craniotomy
with tumor removal was carried out via a prone

surgical position. Pathology reported medul-
loblastoma, WHO grade 4. After craniotomy,
however, he developed hydrocephalus and
a CNS infection with methicillin-resistant
staphylococcus aureus (MRSA). Therefore, a
ventricular-peritoneal (VP) shunt was inserted,
and antibiotics were administered. Cytology
from the cerebrospinal fluid was negative for
malignant cells. Postoperative complications
gradually improved, however, one month after
craniotomy, quadriplegia developed. Muscle
power score | was observed in all four extremi-
ties. Therefore, the patient was returned to our
hospital for further management.

At our hospital, postoperative brain MRI
showed no evidence of hemorrhage, stroke, or
recurrent tumor in the posterior fossa; instead,
only postoperative changes within the fourth
ventricle were demonstrated (i.e., periventric-
ular increased signal on the T2-flare sequence;
Fig. 2). At our CNS tumor board combined
conference, most physicians recommended
that no radiotherapy be given. Two reasons
supported their recommendation: (1) as already
mentioned, postoperative brain MRI reported
no evidence of intracranial residual tumor;

Fig 1. Preoperative T2-weighted, fast recovery and fast spin-echo MRI images show a large, lobulated mass
lesion within the fourth ventricle, measuring approximately 60 mm x 45 mm x 40 mm, with heterogeneous
enhancement. Note that the mass extends downward through the foramen magnum.
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Fig 2. Postoperative T1-weighted brain MRI images with gadolinium enhancement show postoperative
changes within the fourth ventricle (i.e., intense periventricular increased signal). However, there is no
evidence of recurrent tumor within the posterior fossa.

and (2) as a result. the observed postopera-
tive quadriplegia was highly suspicious for a
surgery-related morbidity. which would not be
reversed by radiotherapy. Thus, postoperative
best supportive care was suggested as manage-
ment for this patient.

However. after detailed imaging review.
mild enhancement over the peri-C6 spinal cord
region was observed. and tumor sceding could
not be totally excluded (Fig. 3). In addition.
several Tines of evidence supported postopera-
tive adjuvant RT to prolong both progression-
free and overall survival in standard-risk
medulloblastoma patients [5. 11,17, 25, 30, 33].
Thus, after discussion with the patient’s fami-
lies. we recommended postoperative radio-
therapy for the patient. Volumetric-Modulated
Art Therapy (VMAT). ic. Rapid Arc™. was
used for radiation delivery. with the tollowing
dose levels: 30.6 Gy in 17 fractions to the
whole brain: 54 Gy in 30 fractions to the poste-
rior fossa: and. 19.8 Gy in 11 fractions to the
whole spine. Two months after irradiation. the
patient’s quadriplegia significantly improved
and muscle power recovered from score [ up to

4+ inall four limbs.

Fig 3. Spine MRI shows no definite spinal mass.
However, after a detailed imaging review,
a tesion with mildly increased signal was
noticed over the peri-C6 spinal cord region
on T1-weighted images with gadolinium
enhancement and leptomeningeal carcino-
matosis could not be totally excluded.

DISCUSSION

This casc demonstrates a major concept
i oncological clinical practice. el for new

onsct neurologic dysfunction. prompt action to
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seek potentially reversible etiologies is crucial.
For patients with cancer-associated neurologic
dysfunction, prompt radiotherapy is highly
recommended to ensure full functional resto-
ration [28].

Clinically, postoperative quadriplegia
may result from many etiologies [3, 4, 8, 9,
19, 22, 24, 26, 29, 31, 32] such as hypokalemia
[22], drug overdose [31], streptococcal verte-
bral osteomyelitis [9], stroke [3], hemorrhage
from tumor [12, 20], and surgical positioning
[1, 6, 13, 18, 20, 23]. In our case, most of the
above mentioned etiologies were excluded after
extensive history taking, physical examination,
and laboratory studies. Although MRSA was
identified in the patient’s blood stream, no
other specific sign supported the diagnosis of
streptococcal osteomyelitis. In addition, post-
operative brain MRI further excluded stroke,
hemorrhage, and residual intracranial medul-
loblastoma that might induce quadriplegia.

At the CNS tumor board, most team
members suggested that the observed postop-
erative quadriplegia could be an irreversible
surgery-related morbidity, which could not
be rescued through the use of radiotherapy.
However, there were two points against this
suggestion. First, cervical quadriplegia is a
rare postoperative surgically-related complica-
tion in brain tumor patients. In addition, in the
literature, it is usually associated with a sitting
position or extended-neck surgical position,
rather than a prone position (as in our case)
[1, 6, 13, 18, 20, 23]. Second, leptomeningeal
spread is sometimes found in medulloblas-
toma. After detailed MRI imaging review, we
observed a subtle high-signal lesion adjacent
to the C6 cervical spinal cord on the T2-flare
sequence, which could not be totally excluded
as a leptomeningeal involvement from medul-
loblastoma. Based on the imaging finding,
radiotherapy appeared reasonable and suitable,
especially when cancer treatment outcomes
were considered {5, 11, 17, 25, 30, 33].

In addition to the surgical position,
several other factors have been associated with
postoperative cervical quadriplegia, including
excessive spinal cord traction, canal stenosis,
systemic arterial hypotension, brain tumor
extending down through the foramen magnum
with resulting cord swelling (especially after
surgical manipulation), and tumor bleeding
from the surgical bed into the spinal canal [12,
20]. However, all of these etiologies induce
primarily acute cervical quadriplegia during
or immediately after surgery. On the other
hand, our case demonstrated delayed quad-
riplegia one month after surgery. This clinical
picture was difficult to explain based on these
etiologies.

Leptomeningeal spread has been described
as a major metastatic pattern in many pediatric
brain tumors such as supratentorial primitive
neuroectodermal tumor (up to 40%), atypical
teratoid/rhabdoid tumor (25% - 33%), ependy-
moma (5% - 10%), pineoblastoma (up to 50%),
and medulloblastoma (30% - 35% at diagnosis)
[11]. In these tumors, surgical procedures have
been observed to correlate with an increased
rate of CSF cancer spread [2, 7, 10,15]. Risk
factors for surgery-associated leptomeningeal
tumor seeding include tumor location (adjacent
to a CSF pathway or exposure to the CSF
space), tumor-resection method (piecemeal or
en bloc), and the use of the Cavitron Ultrasonic
Surgical Aspirator (CUSA) [2]. In our case, the
primary bulky tumor was located within the
posterior fossa and the fourth ventricle was
involved at presentation. As a result, leptomen-
ingeal metastasis was reasonably high on our
list of possible causes. In clinical practice, a
new neurological pathological sign should be
excluded as a cancer-associated neuropathy.

For medulloblastoma patients, leptomen-
ingeal metastasis is an independent prognostic
factor [11, 27]. In terms of timing, two types of
leptomeningeal metastasis have been reported
including early and late drop metastasis.
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Generally, “early drop metastasis” is defined
as a drop metastasis found on preoperative
or immediate postoperative (i.e., less than
1 month) MRI images. On the other hand,
“late drop metastasis” is defined as new radio-
logic evidence of leptomeningeal involvement
found one month after CNS surgery. Clinically,
patients with “late drop metastasis” showed a
significantly shorter survival when compared
with those patients with “early drop metas-
tasis” [15]. Late drop leptomeningeal metas-
tasis reflects a relative resistance to adjuvant
therapy and is considered a poor prognostic
sign [15].

In patients with delayed quadriplegia,
late drop leptomeningeal metastasis should be
considered, especially when the tumor loca-
tion involves (or is adjacent to) the bridge
apertures of the CSF circulation system,
such as foramina of Luschka, the foramen of
Magendie, or the foramen magnum. In our
case, the patient’s brain tumor extended down-
ward through the foramen magnum, consistent
with a high risk for late drop leptomeningeal
metastasis. Although delayed quadriplegia
developed, clinical symptoms were signifi-
cantly improved after radiotherapy, reminding
us that radiotherapy is essential for restoring
cancer-associated pathological neuropathy
[28].

This case had one major limitation in
terms of cancer management. Although we
informed the patient’s families that chemo-
therapy was an essential treatment modality
in managing medulloblastoma [16, 17, 21],
they still refused postoperative chemotherapy.
Lacking co-treatment with postoperative
chemotherapy might ultimately compromise
the patient’s clinical outcome.

CONCLUSION

Medulloblastoma patients with leptomen-
ingeal metastasis involving the cervical spinal

cord may incur rapid clinical deterioration and
cardiorespiratory instability. Thus, in patients
with unexplained postoperative quadriplegia,
cancer-associated cervical quadriplegia should
be ruled out aggressively. Prompt action, by
delivering RT to the tumor-involved sites, is
critical for restoring neurological function.
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