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Abstract
Medulloblastoma is one of the common posterior fossa tumors in children. The natural history of this 
tumor in presymptomatic period is not well known. Widespread use of brain imaging has increased 
the detection of incidental brain tumors in totally asymptomatic persons. Here, we report a case of 
a 4‑year‑old boy with prenatal diagnosis of congenital brain abnormalities and neurofibromatosis 
type  I. He underwent regular brain imaging to follow interhemispheric arachnoid cyst and 
ventriculomegaly that a posterior fossa tumor was discovered. The tumor size increased during time 
and became symptomatic after 28 months which was resected.
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Introduction
The posterior fossa is a common location 
of primary intracranial tumors of childhood 
which approximately 47% of pediatric brain 
tumors occur in this area.[1] Medulloblastoma, 
pilocytic astrocytoma, ependymoma, and 
brainstem glioma constitute the most 
common neoplasms of the posterior fossa. 
Medulloblastoma as a malignant tumor 
needs tumor resection and adjuvant therapy 
for longer survival. The natural history of 
medulloblastoma in presymptomatic period 
or natural history in neurofibromatosis 
type (NF) 1 is not well documented.[2] On 
the other hand, detection of incidental 
brain tumors (incidentalomas) is increasing 
consequently to the widespread use of brain 
computed tomography  (CT) and magnetic 
resonance imaging  (MRI). Natural course 
of these tumors can be discovered by 
sequential imaging in totally asymptomatic 
persons with tumor incidentaloma.

Here, we present case of a 4‑year‑old boy 
who was performing regular brain imaging 
to follow congenital brain abnormalities 
of interhemispheric arachnoid cyst, corpus 
callosum agenesis, and ventriculomegaly 
which a midline posterior fossa lesion was 
discovered at the age of 2. After 28 months 
of observation, the tumor was resected, 
and the pathological study revealed 
medulloblastoma.

Case Report
A  4‑year‑old boy  was referred to our 
department for surgery of a posterior fossa 
mass which caused a few weeks’ headache 
without neurological deficit. He was a 
known case of interhemispheric arachnoid 
cyst, corpus callosum agenesis, and mild 
ventriculomegaly diagnosed during the 
prenatal period. He was suspicious of NF 
type I with multiple café‑au‑lait on his skin 
and normal development.

Regular brain CT scan and MRI were 
performed to follow his congenital 
anomalies which confirmed the decreased 
size of the cyst. Later at the age of 2, new 
imaging showed a small enhancing nodule 
at the roof of the 4th ventricle in May 2014 
with maximum 7  mm [Figure 1]. In 2015, 
he underwent only one brain CT scan 
without contrast that showed no tumor 
or increased ventriculomegaly. Then, he 
underwent a new brain MRI with contrast 
in June 2016 that confirmed the significant 
increase of the 4th  ventricular roof 
tumor  (maximal diameter of 2 centimeters) 
but without any symptoms [Figure 2]. As 
the tumor was hypersignal in T2‑weighted 
MRI, it was considered to a benign lesion. 
The parents were informed, and they 
decided to undergo a close follow‑up 
instead of tumor surgery. Three months 
later, he underwent a new brain MRI that 
revealed increased maximal diameter of 
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0the tumor to 27  mm and nonhomogeneous enhancement, 
mandating surgical resection [Figure 3].

The patient underwent posterior midline craniotomy and 
gross‑total resection of the tumor. The tumor was purple 
grayish relatively firm coming from the roof of the 4th ventricle. 
The pathological evaluation confirmed “medulloblastoma, not 
otherwise specified,” as molecular subtype was not studied. 
The patient was introduced to oncology team for adjuvant 
therapy. After 1 year of surgery, he is in good health without 
tumor and any neurologic symptoms.

Discussion
As far as we know, this is one of the very few cases of 
medulloblastoma with such a long history and imaging 
before surgery. The patient did not present any symptoms 
related to this tumor for around 28  months between when 
the first MRI detected the existence of the mass and when 
became symptomatic to be resected. According to this 
relatively long history and the fact that medulloblastomas 
are perceived as fast‑growing high‑grade tumors, the initial 
clinical impression was astrocytoma  –  reasoned with a 
history of NF type  I and high signal intensity of tumor in 
T2‑weighted MRI  –  until pathological evaluation of the 
excised tumor confirmed medulloblastoma.

Due to the patient’s congenital disorder, regular imaging 
studies were conducted. Therefore, radiological findings 
preceded the onset of symptoms. It enabled us to follow 
the patient more closely and assess the natural history of 
this tumor much better.

Medulloblastoma can pose broad‑spectrum of biological 
behaviors, and hence, the prediagnostic symptomatic 
interval  (PSI) varies significantly with a median time 
of 2  months. Surprisingly, it is inversely related to the 
prognosis and survival possibly because low‑grade tumors 
have milder presentations.[3,4]

Studies on doubling time for tumor require sequential 
neuroimaging. In a study conducted by Ito et al., 26 patients 
had bromodeoxyuridine labeling index to predict the 
potential doubling time  (tpot). The tpot was 25–82  h. 
However, in the same study, three patients had serial 
CT scans which allowed for the calculation of the actual 
doubling time  (td), which was 20.7, 24.4, and 23.8  days 
for those three patients, respectively.[5] The great difference 
between the tpot and actual doubling time indicates a 
high cell loss factor in in  vivo settings. Some high‑grade 
medulloblastomas have relatively shorter doubling times. 
In one case report, the doubling time for a recurrent tumor 
was reported to be 6.84 days.[6]

In this case, the doubling time was calculated on the base 
of the three MRIs, according to the following formula:

td  =  t2  ×  2/(log VB  −  log VA),  (td  =  doubling time, 
t2  =  interval between two images, VA and VB are primary 
and secondary tumor sizes, respectively).

In our case, we had three MRI as follows: the volume 
of medulloblastoma in the first image was  <1 cc, the 
second volume was 4.2 cc  (20  mm  ×  22  mm  ×  18  mm), 
and the last one was 9.5 cc  (24  mm  ×  30  mm  ×  25  mm). 
The intervals between images were 731 and 60  days, 
respectively. Therefore, td in the first period was at most 
353 days, and in the second period, it was calculated to be 
50.9  days. td of 353 and 50.9  days are significantly longer 
compared to other reports for medulloblastoma which 
support the idiosyncratic nature of this tumor as suggested 
by recent studies.[2,4] On the other hand, this longer td can 
be related to genetic basis of NF type I.

Revealed that there are four subgroups of 
medulloblastoma with different clinical presentations 
and outcome. A  literature review showed a case 
of  WNT  medulloblastoma with the relative long 
PSI.[7] Furthermore, in a case of sonic hedgehog‑type 

Figure 2: Brain magnetic resonance imaging axial view in June 2016 that 
confirmed increased size of tumor

Figure 1: Brain magnetic resonance imaging axial view in May 2014 that 
showed small enhancing mass at the roof of the 4th ventricle

Figure 3: Brain magnetic resonance imaging performed in September 2016 
shows rapid growth of tumor in 3 months
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medulloblastoma doubling time was deduced 3–4‑fold 
compared to the previous data.[2]

The possible explanation for our results might lie in the 
impacts of biological changes within the medulloblastoma 
subgroups.[8,9] Accumulation of genetic aberrations in 
patients with medulloblastoma after a stable phase leads 
to an increase in the growth speed of the tumor. Genetic 
studies in a relapsed medulloblastoma showed accumulation 
of genetic aberrations compared to the corresponding 
primary tumors which support our hypothesis.[10]

In recent years, detection of brain incidentalomas has been 
increased as a consequence of growth in the application 
of neuroimaging diagnostic tools.[11,12] Cellular density in 
neuroimaging is a sign of malignant nature of the lesion. 
However, the pathological study is necessary for definite 
diagnosis. In this case, primary imaging misinformed us 
about the tumor’s nature due to its persistent size and the 
absence of clinical symptoms. Wait‑and‑see or surgical 
exploration can be considered related to incidentaloma, 
but the case‑by‑case approach regarding history, clinical 
examinations, and neuroradiological clues is suggested.
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