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ABSTRACT  27 

 28 

Medulloblastoma is the most common malignant paediatric brain tumour. Survival 29 

rates range between 50-80% depending on histology and other biological features, 30 

metastases and treatment approach. Prader-Willi syndrome (PWS) is a genetically 31 

inherited disorder characterized by dysmorphic features, mental retardation, obesity 32 

and hypogonadism among other features. We describe a 10.5-year-old girl with PWS 33 

and previous standard-risk medulloblastoma that relapsed in the pons three years after 34 

the end of treatment. Diagnosis of relapse was delayed by a preceding varicella 35 

infection, an initial clinical/radiological response to steroids and the unusual location 36 

and was confirmed with a stereotactic biopsy. The patient did not respond to second-37 

line treatment. This is the first report of a medulloblastoma in a patient with PWS   38 

 39 
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lesion; childhood cancer  41 

 42 

  43 



3 
 

Introduction 44 

Medulloblastoma (MBL) is the most common malignant (WHO grade IV) brain 45 

tumour in children.1 It belongs to the group of embryonal tumours. It can be further 46 

characterized histologically (classic, desmoplastic/nodular, with extensive nodularity, 47 

large cell/anaplastic) and genetically (WNT-activated, SHH-activated/TP53-mutant, 48 

SHH-activate/TP53-wild type, non-WNT/non-SHH (groups 3 and 4).2 It is associated 49 

with several cancer predisposition conditions such as Fanconi anaemia and the Gorlin, 50 

Turcot, Li-Fraumeni, and Rubinstein-Taybi syndromes. The cancer predisposition 51 

genes APC, BRCA2, PALB2, PTCH1, SUFU, and TP53 are suggested as 52 

medulloblastoma predisposition genes depending on the molecular subtype.3 53 

It is by definition located in the posterior fossa and metastasizes within the 54 

neuraxis with 30% of patients having disseminated disease at diagnosis.1 Treatment 55 

involves upfront surgical resection, radiotherapy and conventional or high-dose 56 

chemotherapy with autologous haematopoietic stem cell rescue.4 Overall survival 57 

approaches 80% in standard-risk tumours and around 60% in high-risk patients.5 58 

Recurrence occurs in approximately 30% of patients, locally at the tumour bed, as 59 

distant leptomeningeal spread or as combined local and distant relapse.6  Secondary 60 

neoplasms are rare (<4%) and are usually related to the radiotherapy although cancer 61 

predisposition syndromes may play a role.5 (Packer  2013) 62 

Prader-Willi syndrome (PWS) is a genetic condition with an incidence 63 

between 1:15,000 to 1:30,000 live births.7 It is characterized by hypothalamic 64 

dysfunction (lack of satiety and hyperphagia, obesity, short stature, hypogonadism, 65 

hypogenitalism, and cryptorchidism), as well as distinctive facial appearance, small 66 

hands and feet, learning difficulties and behavioural problems.7 It is associated with 67 
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significant morbidity and mortality7   including an increased incidence of malignant 68 

conditions. 8, 9  69 

We present a young patient with PWS and medulloblastoma in complete 70 

remission that recurred at an unusual site, three years after the end of treatment. To 71 

our knowledge, this is the first report of a medulloblastoma in a paediatric patient 72 

with PWS and the first report of medulloblastoma recurrence at the pons.  73 

 74 

Case report 75 

A 10.5-year-old girl with Prader-Willi syndrome presented with acute onset right-76 

sided hemiplegia and left-sided facial nerve palsy associated with dysphagia and 77 

slurred speech. At the age of six years she had been treated for standard risk 78 

medulloblastoma (classic histology, MYC/MYCN not amplified, non-WNT/non-SHH 79 

activated (by immunohistochemistry), no metastases-M0) as per the HIT-SIOP 80 

PNET-4 trial.10 More specifically, she underwent complete surgical resection 81 

followed by craniospinal radiotherapy (23.4 Gy) with posterior fossa boost (up to 54 82 

Gy) and eight courses of chemotherapy (Packer protocol: Vincristine, Lomustine and 83 

Cisplatin). 11 The treatment was tolerated well without significant problems despite 84 

her underlying condition.  85 

Three years after completion of treatment the patient had remained completely 86 

asymptomatic and free of disease on regular 6-monthly surveillance imaging. Three 87 

months after her last scan she presented with the above described acute neurological 88 

symptoms. Brain MRI (Figure 1, Panel A) showed a new, space-occupying, 89 

enhancing, coalescent nodule with restricted diffusion in the left aspect of the pons 90 

and medullary pyramid. The tumour bed and spine remained clear. Her latest brain 91 

and spine MRI had been performed three months earlier and were completely free of 92 
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disease. One week before the onset of these symptoms she had developed chickenpox. 93 

Vesicular fluid PCR was positive for Varicella-Zoster virus (VZV) and she was 94 

initially treated with oral acyclovir. Examination of the CSF was negative for 95 

malignant cells, bacterial or VZV infection and positive for Enterovirus (ECHO virus 96 

type 3), which was thought to be of no clinical significance. At that point, because of 97 

the temporal association with the varicella, the lesion was considered to represent a 98 

reactive, post-infectious process, and the patient was started on dexamethasone and 99 

high dose acyclovir intravenously. Her muscle strength, speech and swallowing 100 

gradually improved and a repeat MRI five days later showed significant reduction in 101 

the enhancement of the lesion (Figure 1, Panel B). 102 

Acyclovir and dexamethasone were continued for two weeks. However, on 103 

weaning of dexamethasone symptoms gradually recurred whereas a blanching 104 

erythema of the fingers and purplish-red discoloration of the soles of the feet 105 

appeared. A full vasculitis screen was performed including magnetic resonance 106 

angiography (MRA) of the brain that was negative; however, the MRI reported a 107 

further increase in the size of the lesion with recurrence of the avid enhancement 108 

(Figure 1, Panel C). High dose dexamethasone was restarted with rapid clinical and 109 

radiological (Figure 2) response. To elucidate the nature of the lesion a technically 110 

challenging stereotactic biopsy was performed, which showed a tumour composed of 111 

pleomorphic anaplastic cells set in a myxoid stroma. The tumour cells showed strong 112 

reactivity for synaptophysin but were negative for GFAP, an immunophenotype 113 

strongly favouring recurrent medulloblastoma and arguing against a secondary 114 

glioma. There was no MYC or MYCN amplification and the immunophenotype 115 

favoured a non-WNT/non-SHH medulloblastoma. She was started on palliative 116 

chemotherapy with temozolomide 150 mg/m2/day for 5 days along with celecoxib for 117 
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its known anti-inflammatory and antiangiogenic effect. Palliative radiotherapy was 118 

considered but deferred due to the size of the lesion, the high possibility of oedema 119 

that would cause obstruction of CSF flow and because of the worsening symptoms. 120 

Unfortunately, the patient deteriorated rapidly on day 5 of chemotherapy and died on 121 

day 7 of the first cycle. 122 

 123 

Discussion 124 

We have described a patient with Prader-Willi syndrome and successfully treated 125 

standard risk medulloblastoma that presented with a lesion in the pons three years 126 

after the end of treatment. The lesion had features of a recurrent medulloblastoma. 127 

This is the first report of medulloblastoma in a patient with Prader-Willi syndrome 128 

that additionally presented certain diagnostic and management challenges. 129 

Establishing a diagnosis was confounded by the following factors: 1) lesion location, 130 

2) concurrent VZV infection, 3) clinical and radiological response to steroids, 4) 131 

lesion not easily accessible by biopsy, 5) association with Prader-Willi syndrome.  132 

First, the location of the lesion was very atypical since relapses tend to be 133 

either local at the tumour bed, distant leptomeningeal metastases (most commonly) or 134 

combined.12 The location of the lesion would be more consistent with a 135 

brainstem/pontine glioma like those reported after radiotherapy for MBL that require 136 

completely different management and have a very poor prognosis.5 But most 137 

importantly, the pons can be the location of non-malignant lesions such as 138 

autoimmune processes.13  139 

Second, the concurrence of the symptoms with varicella delayed the diagnosis 140 

as the lesion was initially considered to be associated with the infection. Although 141 

rare, there are reports of adult patients with pontine lesions associated with VZV 142 
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infection such as localized post-varicella encephalitis14 or with auricular herpes 143 

zoster.15, 16 The negative VZV PCR of the CSF however did not support a causal 144 

association with varicella. Interestingly, Enterovirus PCR was positive in the CSF but 145 

was considered an incidental finding at the time. Two recent articles from Korea and 146 

China reported immune mediated neurologic manifestations with MRI changes of the 147 

brainstem related to infection with another Enterovirus 71, a neurotropic virus that 148 

causes hand, foot and mouth disease.17, 18  149 

Third, the steroid-induced change in the appearance of the lesion misled the 150 

multidisciplinary team to believe that it might not be malignant. Steroids were 151 

discontinued after symptoms and imaging improved. Weintraub et al., have also 152 

described a 10-year old girl with suspected relapsed medulloblastoma when she 153 

presented with new clinical deficits and radiological evidence consistent with 154 

recurrence.19 In this case as well, both clinical and imaging findings completely 155 

resolved after treatment with steroids. A definite diagnosis was not established.19 The 156 

case highlights the risks of assuming recurrence based on clinical and imaging 157 

changes alone. In our patient, after a short-lived initial improvement both symptoms 158 

and radiological findings worsened when the steroids were weaned. This led to the 159 

decision to perform a biopsy to establish the exact nature of the lesion and exclude a 160 

brainstem glioma or a lymphoma, which -although exceedingly rare especially in 161 

young patients- could not be completely ruled out. 162 

Fourth, biopsy of any brainstem lesion is a challenging procedure and 163 

therefore diagnosis is usually based on its characteristics on imaging. Our patient’s 164 

past medical history, the concurrent conditions and the unusual behaviour of the 165 

lesion dictated the performance of a stereotactic biopsy. The procedure was 166 

uneventful and the patient fully recovered post-operatively. Biopsy of brainstem 167 
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lesions is increasingly becoming necessary as molecular information will be used to 168 

guide treatment decisions in the near future.  169 

Finally, the possibility of an association with the underlying PWS was considered. 170 

Patients with PWS present increased morbidity and early mortality with a death rate 171 

of 3% per year. The most common complications of PWS are dementia and 172 

psychosis.7 Several malignancies associated with PWS have also been reported 173 

including Wilms’ tumour, lymphoma, testicular tumours, ovarian teratoma, 174 

hepatoblastoma and multiple endocrine neoplasia type I.7  In a cohort of PWS patients 175 

from Finland a non-significant increase for testicular cancer, breast cancer and 176 

leukaemia was observed.8 Similarly, a large US survey, involving 1852 PW patients, 177 

showed an increase in the total number of observed cancer cases (8 versus 4.8 178 

expected in the general US population) albeit a significantly increased risk for 179 

myeloid leukaemia was noticed (3 observed cases versus 0.075 expected).9 No 180 

convincing mechanism has been proposed for this excess of cases. One possible 181 

explanation could be that the 15q11-q13 locus –the location of the genes causing 182 

PWS- may also include a gene involved in the biology of myeloid leukemias.9 183 

Another explanation for the excess testicular tumours could be the increased 184 

incidence of cryptorchidism –a known risk factor for testicular cancer- among PW 185 

patients.8 An epigenetic phenomenon called genomic imprinting plays a central role 186 

in the pathogenesis of PWS. Imprinting causes genes to be expressed in a parent-of-187 

origin-specific manner, by way of “silencing” the genes from the other sex parent via 188 

methylation. If certain genes in the PWS region of the paternally inherited 189 

chromosome 15 (15q11.2–q13) cannot be expressed- because of deletions of 190 

paternally inherited genes, maternal uniparental disomy, or imprinting defect- then 191 

PWS develops.7 Similarly, absence of gene expression in the same area of the 192 
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maternal chromosome 15 results in Angelman syndrome.7 These two syndromes are 193 

considered "sister imprinted disorders" with more severe cognitive and neurological 194 

impairment in Angelman and more severe behavioral and endocrine disorders in 195 

Prader-Willi syndrome. 196 

As DNA methylation has been involved in tumorigenesis, it can be 197 

hypothesized that the mechanisms leading to the development of PWS could also be 198 

implicated in the development of certain malignancies noticed in these patients. Our 199 

patient is the first reported case of medulloblastoma in a child with Prader-Willi 200 

syndrome. We have not been able to identify a possible link between the condition 201 

and the development of the tumour especially with such aggressive behaviour.  202 

Medulloblastoma commonly relapses (30-40%) and does not switch subgroup 203 

at the time of recurrence. 20 The location and timing of recurrence depends on the 204 

subgroup of the original tumour.20 More recent experimental data, suggest that 205 

medulloblastomas develop altered biology at relapse with the emergence of P53-206 

MYC interactions, that are biomarkers of clinically aggressive disease that may be 207 

targeted therapeutically.21 The majority of relapses occur within three to five years 208 

from diagnosis although later recurrences have also been reported.6   Our patient 209 

originally had a standard risk MBL placing her at a lower risk of relapse. Although 210 

recurrence is associated with dismal prognosis a recent study showed that a prolonged 211 

survival can be achieved with the appropriate treatment in isolated relapse in the 212 

posterior fossa in a subset of the patients.12  213 

In conclusion, relapse of medulloblastoma in children can occur at unusual 214 

sites such as the pons and clinicians should be aware of this possibility.  The 215 

diagnosis and management of these patients is very challenging, and the outcome is 216 

poor due the location of the tumour and the limited therapeutic options.  In the hands 217 
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of experienced neurosurgeons, biopsy of the brainstem lesions is a safe tool, used to 218 

confirm the diagnosis in equivocal cases.   219 

 220 

Figure legends 221 

Figure 1.  Axial T2, ADC and contrast enhanced T1 weighted images (A) at 222 

presentation showing the diffusion restricted and avidly enhancing pontine lesion; (B) 223 

same levels after 5 days of high dose steroids showing rapid response reduction of 224 

lesion size, reversal of diffusion changes and almost complete resolution of the 225 

enhancement and (C) same levels 2 weeks after weaning of the steroids and 226 

recurrence of symptoms showing recurrence of diffusion restriction, enhancement and 227 

further increase of the size of the lesion. 228 

 229 

Figure 2. Contrast enhanced T1 weighted planning scan immediately before biopsy 230 

and 7 days after of recommencement of steroid treatment, showing rapid response to 231 

steroids.    232 
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