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Paediatric desmoplastic medulloblastoma –
Surgical treatment, adjuvant therapy, 
outcome survival (case series study)
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Abstract
Background. Desmoplastic medulloblastoma is a common adult cerebellar tumor. It has better than classic medul-
loblastoma outcome. This is a case series study followed up the cases of paediatric desmoplastic medulloblastoma 
and their treatment outcome and prognosis.
Aim of study. Evaluation of the management and outcome survival, of this uncommon paediatric desmoplastic vari-
ety of medulloblastoma. 
Methods. 20 paediatric patients of desmoplastic medulloblastoma were collected between 2008 and 2017; 12 were 
males and 8 were females. All the cases were treated firstly for hydrocephalus followed by craniotomy and tumor 
resection. 
Results. The children were treated medically and surgically; the desmoplastic variant of medulloblastoma demon-
strated better than classic medulloblastoma outcome. Median follow-up was 24 months. The younger the child, the 
better the outcome. 4 patients died from recurrent medulloblastoma. Bad outcomes were in recurrent and dissemi-
nated medulloblastomas. 
Conclusions. Surgical resection followed by chemotherapy and/or radiotherapy give better outcome in desmoplastic 
medulloblastoma patients comparing with the classical medulloblastoma. 
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S

INTRODUCTION

Medulloblastoma (WHO grade IV brain tumor) 
is the second most common after pilocytic astrocy-
toma, embryonal neuroepithelial posterior fossa 
cerebellar tumour in children, with an inherent ten-
dency to metastasize via cerebrospinal fluid (CSF) 
pathways. The main histological types are the 
“classical” and “desmoplastic” medulloblastoma. 
The desmoplastic medulloblastoma are frequent in 
adults (1). These tumors occur mostly in childhood 
and account for 25% of paediatric brain tumors and 
less than 1% of all CNS tumors in the adult popula-
tion (2). The tumor arises from the embryonic cells 

remnants in the cerebellar external granular layer 
(3). It has 2 peaks of incidence, in the first decade 
and in the early twenties (4). Desmoplasia may oc-
cur in any medulloblastoma type and may be nor-
mal leptomeningeal invasion reaction and 95% of 
medulloblastomas are classic or desmoplastic tum-
ors (5-10,11). The widespread nodularity in infan-
tile desmoplastic medulloblastoma and the medul-
loblastoma with extensive nodularity (MBEN), is 
associated with a good prognosis (12,13), while the 
extensive nuclear pleomorphism is characteristic of 
aggressive anaplastic medulloblastoma (14,15). 
The WHO classified medulloblastoma into 5 sub-
types: i) classic (66%), ii) desmoplastic/nodular 
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(D/N) (12%), iii) MBEN (3%), iv) large cell (2-
4%) and v) anaplastic (15%) (4,16,17,18). The 
2016 WHO tumor classification classified medullo-
blastoma into: the Wingless (WNT), Sonic Hedge-
hog (SHH), group 3, and group 4 (19). The desmo-
plastic/nodular medulloblastoma is seen in the 
SHH subgroup and has a good-to-intermediate 
prognosis. The WNT subgroup has the best surviv-
al rate followed by SHH and group 4 whereas group 
3 has the worst prognosis and high metastasis rate 
at the time. The etiology of medulloblastoma is un-
known, some genetic disorders are associated with 
medulloblastoma (Gorlin syndrome, Turcot syn-
drome, Li-Fraumeni syndrome [LFS]) (20). Me-
dulloblastomas can occur throughout the CNS as a 
supratentorial PNETs or pineoblastomas in the pin-
eal region or retinoblastomas. Dissemination oc-
curs throughout the subarachnoid space (21).

PATIENTS AND METHODS

Twenty children with cerebellar desmoplastic 
medulloblastoma was collected and followed up 
between 2008 and 2017 and confirmed histopatho-
logically as desmoplastic medulloblastoma. The 
cases were collected from Tikreet teaching hospi-
tal, Al-Shaek Zaed teaching hospital, Al-Falluja 
teaching hospital in Iraq; and Ibn Al-Hytham teach-
ing hospital in Amman-Jordan. Twelve patients 
were male (60%), and 8 were female (40%). The 
ages range was from 3 to 11 years. All children 

were presented with: headaches, nausea and vomit-
ing, gait unsteadiness, cerebellar signs including 
nystagmus, dysmetria, dysdiadokokinesis, ataxia, 
intentional tremor. All cases were investigated with 
contrast enhanced CT and/or MRI scan imaging 
and revealed well enhanced cerebellar tumors with 
variable degree of hydrocephalus.

RESULTS

All children were investigated with contrast en-
hanced CT and/or MRI scan of the neuraxis and 
revealed vividly enhanced cerebellar tumors with 
hydrocephalus. Some of the cases were focal mul-
tinodular cerebellar hemispheric tumors and others 
were midline vermian and 4th ventricular tumors. 
The lesions varied in sizes from 2-5 cm. At surgery, 
a midline posterior fossa craniectomy/craniotomy 
and tumor resection were performed under micro-
scope, after initial ventriculoperitoneal shunt or 3rd 
ventriculostomy for hydrocephalus. The histopa-
thology revealed desmoplastic medulloblastoma. 
All patients older than 3 years were sent for brain 
and neuraxis irradiation then chemotherapy. The 
follow-up time postoperatively was 24 months. 
Four patients developed transient postoperative ak-
inetic mutism which improved after few weeks. All 
those 4 patients were operated for midline vermi-
an/4th ventricular medulloblastoma. The neuro-
pathological diagnosis was desmoplastic medullo-
blastoma, some specimens with poorly differentiated 

FIGURE 1. Brain CT scan of a 9 years-old female with cerebellar desmoblastic medulloblastoma
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small cells with Homer-Wright Rosette and perivas-
cular pseudo-Rosette showing lobular pattern with 
dense intercellular reticulin and nodular reticu-
lin-free zones, with moderate desmoplasia. Postop-
erative CT/MRI follow up imaging was performed 
in all children over 24 months. In all patients the 
craniospinal axis assessement was performed by 
MRI. In 2 patients there were positive spinal metas-
tasis in the postoperative period and in one patient 
there was spinal dissemination preoperatively and 
all those 3 children died within 2-3 years after the 
initial diagnosis.. Postoperative radiotherapy was 
given for the children older than 3 years and chemo-
therapy of vincristine, procarbazine and methotrex-
ate was given for all.

DISCUSSIONS

Medulloblastoma is a common cerebellar tumor 
and constitutes 25% of all paediatric brain tumors 

and has 2 peaks in childhood, 3-4 years and 6-8 
years (22). The Neuropathological results for the 
20 children in our study were desmoplastic medul-
loblastoma, some cases with poorly differentiated 
small cells with Homer-Wright Rosette and perivas-
cular pseudo-Rosette showing lobular pattern with 
regions of dense intercellular reticulin and nodular 
reticulin-free zones, with moderate desmoplasia. 
Chelliah D et al. and Santosh Valvi et al. found that 
desmoplastic medulloblastoma is common in pae-
diatric age less than 3 years and has better progno-
sis (23,24), while Rubinstein LJ et al. found that the 
desmoplastic type occur commonly in adult pa-
tients in the cerebellar hemispheres (40% laterally 
located) and that the classical type occurred in chil-
dren and commonly is the midline (32). 

Charles S. et al. and Chatty EM et al. concluded 
that nodular/desmoplastic tumors make up a large 
proportion of medulloblastomas presenting in the 
first 5 years of life; and that MBENs constitute 57% 

FIGURE 2. The same female child in figure 1 immediately after surgical resection, she had received radiotherapy and 
chemotherapy. She had suffered from recurrence of desmoblastic medulloblastoma after 2 years and died after 
second debulking surgery
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of infant tumors (35,43). In children aged 3-16 
years, nodular/desmoplastic tumors represented 
only 5% of medulloblastomas, in 0-16 years, 8% is 
the proportion of 350 nodular/desmoplastic variant 
medulloblastomas, this figure is considerably less 
than the 21% reported in the 1971 study by Chatty 
and Earle (35,43). Nodular/desmoplastic medullo-
blastomas appeared to present at an earlier age than 
LC/A or classic tumors (10,40). Koeller KK et al. 
found that medulloblastomas are pink or grey mass-
es that may fill the 4th ventricle (25). The two main 
histological types of medulloblastoma are the 
“classical” and “desmoplastic” (31) These tumors 
can be desmoplastic/Nodular and MBEN types 
(15%) and large cell (2-4%) and anaplastic (15%) 
tumors (26,27,28). They can have paucinodular ar-
eas of reduced cell density without desmoplasia, 
Homer-Wright rosettes or a palisading architecture 
(29).

Nodular/desmoplastic medulloblastoma has a 
biphasic pattern consisting of reticulin-free nodules 
and reticulin-rich internodular areas. The tumor 
cells in the internodular areas are pleomorphic, 
densely packed, with higher mitotic index, whereas 
the cells in the nodular regions are sparse with 
bland nuclei and apoptotic cells (29). Large reni-
form nodules dominate the pathology of MBEN 
(29). Anaplastic tumors show nuclear pleomor-
phism, cell wrapping and high cellular prolifera-
tion, the large cell tumor is characterized by uni-
formly large cells, vesicular nuclei and prominent 
nucleoli. These 2 histologic subtypes are called the 
large cell/anaplastic medulloblastoma (LC/A) in 
the recent WHO classification (26,30). 

Desmoplastic medulloblastoma is characterized 
by reticulin fiber formation and local infiltration of 
the meninges (32). In children, 7% of desmoplastic 
medulloblastoma are laterally located and It consti-
tute 10% of the childhood medulloblastomas (9,33). 
Desmoplastic medulloblastoma is prevalent in in-
fancy and have better outcome than classic medul-
loblastomas in pediatric age. Desmoplastic medul-
loblastoma has a heterogeneous architecture of 
regions with dense intercellular reticulin and nodu-
lar reticulin-free zones (“pale islands”), in which 
tumor cells may show a neuronal phenotype 
(32,35). Desmoplasia is a pericellular depostion of 
collagen with a nodular architecture or it can be a 
reactive phenomenon when medulloblastoma cells 

invade the leptomeninges. All variants of medullo-
blastoma have the potential to invade the leptome-
ninges. The nodules cells show neurocytic differen-
tiation with reduced growth fraction (7,32). 
Desmoplastic medulloblastomas have a different 
molecular cytogenetic profile from biphasic 
non-desmoplastic classic and anaplastic medullo-
blastomas. The biphasic and nodular/desmoplastic 
medulloblastomas are genetically distinct, may 
produce neurocytic differentiation and reduced 
proliferation (32). 

Some studies found that there are mutations of 
the PTCH gene, loss of heterozygosity at 9q22 (the 
PTCH locus) and activation of the SHH pathway in 
desmoplastic medulloblastoma (37-41). Where tis-
sue was available, we used iFISH to examine nod-
ular medulloblastomas, with and without desmo-
plasia, for chromosomal imbalance indicative of 
isochromosome 17q (i17q) and losses at 9q22 or 
17p13.3, and amplification of the MYCC and 
MYCN genes. Loss of 17p and i(17q) are charac-
teristic of classic and anaplastic medulloblastomas 
and rare in nodular/desmoplastic tumors (36,37,42).

Charles S. McManamy et al. found that these 
medulloblastoma variants can be separated on both 
histopathological and genetic grounds. In particu-
lar, abnormalities of chromosome 17, including 
i(17q), were found exclusively in the non-desmo-
plastic nodular tumors (35). Loss of 9q22, whether 
due to an interstitial deletion or monosomy 9, was 
a feature of half the nodular/desmoplastic medullo-
blastomas. In desmoplastic histology variant, chro-
mosome 9q loss of heterozygosity (LOH) is detect-
ed and cannot be found in classic type (10,40). 

All children in our study were presented with 
history of one or more of the followings signs and 
symptoms: headaches, nausea and vomiting, gait 
unsteadiness, cerebellar signs including nystag-
mus, dysmetria, dysdiadokokinesis, ataxia and in-
tentional tremor. O’Reilly G et al. found that chil-
dren with medulloblastomas present with 
hydrocephalus, morning headache, nausea, vomit-
ing and lethargy. Papilledema, ataxia, dysmetria 
and diplopia. Back pain may be the initial com-
plaint due to spinal pathology “drop metastases” 
because 15-20% with medulloblastomas will have 
spinal metastasis at the time of diagnosis (44). 
Bulky, metastatic leptomeningeal disease may 
present with lower extremity weakness or bladder/
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bowel incontinence from spinal cord compression, 
so, corticosteroids are initiated quickly with emer-
gent radiation or surgery. Seizures are a less com-
monly seen presenting symptom, but do occur (45). 
All our cases were investigated with contrast en-
hanced CT and/or MRI scan imaging and revealed 
vividly enhanced cerebellar tumors with moderate 
to severe degree of hydrocephalus. Some cases 
were focal multinodular cerebellar hemispheric tu-
mors in the MRI and others were midline vermian 
and 4th ventricular tumors. 

The tumors varied in sizes from 2-5 cm. Yachnis 
AT study demonstrated that tumor MRI showing 
large multicystic mass invading and compressing 
the brain stem and extending superiorly into the 
quadrigeminal cistern (34). Frank W. et al. found 
that brain CT scan and MRI show midline contrast 
enhancing lesion obliterating the 4th ventricle. The 
tumor may metastasize to the bone, so radionuclide 
bone scan and bone marrow aspirate are also per-
formed (46). Majid Aljoghaiman found that the 
MRI imaging of medulloblastoma usually shows a 
compact, isointense mass, occasionally with a cyst-
ic component. Its heterogeneous contrast enhance-
ment reflects the rich vascularity and the dense cel-
lularity of these tumors (4). The main differential 
diagnosis is cerebellar astrocytoma and ependymo-
ma. Pleomorphic xanthoastrocytoma can produce a 
desmoplastic reaction (47).

In this study, a midline posterior fossa craniecto-
my/craniotomy and tumor resection were per-
formed under microscope after initial ventriculop-
eritoneal shunt or 3rd ventriculostomy for 
hydrocephalus. The histopathology revealed des-
moplastic medulloblastoma. All patients older than 
3 years were sent for brain and neuraxis irradiation 
then chemotherapy. The goals for operative inter-
vention in the study of Zeltzer PM are: 1) relieve 
mass effect, 2) re-establish CSF circulation, 3) ob-
tain diagnostic tissue, and 4) reduce tumor burden. 
Gross total resection of the primary tumor is stand-
ard of care (48). 

Treatment include total surgical resection plus 
craniospinal irradiation. Chemotherapy is contro-
versial (4). Subtotal surgical resection and disease 
dissemination are poor prognostic factors (49). Be-
cause 90% of children present with hydrocephalus, 
and 30% will require chronic CSF diversion, an ex-
ternal ventricular drain (EVD) is inserted prior to 

tumor resection (50). More recently, endoscopic 
third ventriculostomy are appropriate approach to 
relieve hydrocephalus. Medulloblastomas typically 
arising from the roof of the fourth ventricle and in-
vade the floor of the ventricle in up to 36% of cases 
(51). Hydrocephalus treatment is rarely indicated 
(26,27). 

Rajesh BJ et al. and Cassie N. Kline et al. con-
cluded that surgery frequently push the vermis pos-
teriorly leading to division of the vermis with tu-
mor removal. Two key approaches, telovelar and 
transvermian, are used to minimize damage to the 
vermis and deep cerebellar nuclei. The telovelar 
approach uses the cerebellomedullary fissure. No 
known functional neural tissue exists within these 
structures, making this approach the choice of 
many surgeons. For larger tumors, extended 
through the foramen of Magendie and thinning of 
the vermis and cerebellar peduncles, the tumor 
should be debulked to allow for partial restoration 
of normal anatomy (29,45). For the transvermian 
approach, the inferior vermis is split vertically. 
Generally, the telovelar approach is preferred given 
the proposed relationship between splitting the ver-
mis and development of cerebellar mutism syn-
drome or posterior fossa syndrome, which is speech 
apraxia, hypotonia, ataxia, emotional lability and 
cranial nerve deficits (30,52) Cerebellar mutism 
occurs in 30% of medulloblastoma resection (30). 

In our study on 20 children, 4 patients devel-
oped such akinetic mutism, in all those, we had 
split the midline cerebellar vermis. One popular 
theory suggests that the cause is splitting of the in-
ferior vermis (30,52). The dentatothalamic path-
way may play a role. Most patients regain some 
speech but may experience persistent lack of full 
speech, abnormal tone, and balance problems 
(30,53). In our study all the cases required medical 
steroid therapy (dexamethasone 4 mg every 6 
hours) for hydrocephalus and raised intracranial 
pressure; either ventriculoperitoneal shunt or endo-
scopic 3rd ventriculostomy were performed, in one 
child with midline cerebellar medulloblastoma, we 
performed tumor resection without permanent 
shunt and we needed only transient postoperative 
EVD for 5 days postoperatively to relieve postop-
erative hydrocephalus. 

Cassie N. Kline found that when immediate sur-
gical resection is not possible, initiation of corticos-
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teroids to decrease tumor-associated edema and/or 
surgical placement of an external ventricular drain 
or ventriculoperitoneal shunt may be considered 
(45). Lee and others identified factors associated 
with permanent shunting include young age, exten-
sive preoperative ventricular dilatation, and large 
tumors (27). We sent all patients older than 3 years 
for brain and neuraxis irradiation then chemother-
apy. In all patients the craniospinal axis assesse-
ment was performed by MRI. In 2 patients there 
were positive spinal metastasis in the postoperative 
period and in one patient there was spinal dissemi-
nation preoperatively. Postoperative radiotherapy 
was given for all the children older than 3 years and 
all received chemotherapy of vincristine, procarba-
zine and methotrexate. Packer RJ et al. concluded 
that the dose of cranio-spinal irradiation is 3,600 
cGy. 

In children below 8 years, the treatment with the 
higher dose neuraxis radiation cause intellectual 
morbidity. Children with medulloblastoma were 
treated with cranio-spinal irradiation and CCNU, 
vincristine and cisplatin chemotherapy. The 5-year 
progression-free survival was 70% (54). Recent 
studies have proven efficacy of intensive chemo-
therapies in young children under the age of three, 
in whom craniospinal irradiation (CSI) is avoided 
or delayed to prevent neurological deficits (55). 
Clinical parameters such as age, metastatic stage at 
initial diagnosis, or extent of surgery are essential 
for stratification of patients into low- and high-risk 
medulloblastoma therapy groups (48). In this study, 
the median postoperative follow-up time was 24 
months, four patients developed transient postoper-
ative akinetic mutism and improved after few 
weeks postoperatively. All those 4 patients were 
operated for midline vermian/4th ventricular me-
dulloblastoma. The neuropathological diagnosis 
was desmoplastic medulloblastoma. In all patients 
the craniospinal axis assessement was performed 
by MRI. In 2 patients there were positive spinal 
metastasis in the postoperative period and in one 
patient there was spinal dissemination preopera-
tively, all those 3 children died within 2-3 years af-
ter the initial diagnosis. 

Charles S. et al. found that nodular/desmoplastic 
medulloblastomas have a better prognosis than 
classic medulloblastomas and present at an earlier 
age (35). Early and recent studies found improved 

survival in desmoplastic medulloblastoma (43). 
While other series in adults, reported no difference 
in the outcome of patients with desmoplastic versus 
classic medulloblastoma (56,57). Infants and young 
children with desmoplastic histology have better 
prognosis compared with older children (10). The 
German Pediatric Brain Tumor Study showed bet-
ter 5 years outcome survival (OS) for infants with 
desmoplastic medulloblastoma (95%) than for 
classic medulloblastoma (41%) (35). The nodular/
desmoplastic variant, including the MBEN have 
better outcomes; and the LC/A variant have worse 
outcomes than the classic variant (10,35). Good 
outcome medulloblastomas with nuclear accumu-
lation of β-catenin and poor outcome medulloblas-
tomas with loss of 17p or MYC amplification (36). 
Other childhood nodular/desmoplastic medullo-
blastomas, whether presenting in infancy or later, 
are associated with a relatively good outcome, 
when compared with classic or LC/A tumors 
(35,43). In a retrospective analysis of 66 patients, 
desmoplastic medulloblastoma patients fare better 
than the classic counterparts (58-61). In several 
previous studies, both the initial spread and dissem-
ination of disease and postoperative tumor residues 
significantly determined outcome and prognosis in 
patients with classic medulloblastoma (11). In the 
study of Stefan Rieken et al., outcome was influ-
enced by the success of combined first line thera-
pies rather than the initial stage of disease or extent 
of surgery (62). All patients with relapsing tumor 
either died from medulloblastoma or were soon lost 
to further follow-up, most likely indicating pro-
gression to death. Initial locoregional infiltrative 
and metastatic disease or postoperative residual tu-
mor did not significantly influence outcome. Tumor 
features at initial diagnosis such as lateral versus 
medial location, infiltration of the fourth ventricle, 
metastatic disease, extent of resection or age did 
not affect therapy outcome (62). However, spinal 
recurrence of disease significantly impaired out-
come. Radical surgery to a reasonable extent fol-
lowed by radiotherapy and adjuvant chemotherapy 
provide the best results (62). 

The five-year survival for medulloblastoma in 
adults has been estimated to be 46% to 78% as per 
reports by Skolyszewski and Glinski (4). In some 
reports, infiltration of the fourth ventricle possibly 
enhance the risk of tumor dissemination. This is 
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mainly due to less complete resection and closer 
proximity to spinal fluid circulation (63,64). Dis-
semination of medulloblastoma within CSF path-
ways is characteristic of this tumor and signifies 
bad prognosis (4). 

CONCLUSIONS

Desmoplastic medulloblastoma is common 
adult medulloblastoma and it is uncommon paedi-

atric variety. However, its incidence is more in in-
fant and young children compared to older chil-
dren. It has rather better prognosis compared to the 
classical and anaplastic medulloblastoma. Total 
surgical resection followed by craniospinal irradia-
tion and/or chemotherapy and the absence of initial 
spinal and CSF metastasis improve the 5 years out-
come survival and prognosis.
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