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We present a case of myelodysplastic syndrome (MDS) following treatment for 
medulloblastoma. The tumor was diagnosed at 15 years of age and managed with 
surgery, craniospinal radiation and a triple-durg regimen [chloroethylnitrosourea (CCNU), 
vincristine (VCR), procarbazine]. Fifteen months after the completion of therapy, the 
patient developed MDS with monosomy 5 and monosomy 7 on chromosome analysis 
of bone marrow cells. Two weeks later, MDS evolved into acute myeloblastic leukemia 
(AML). Therapy-related MDS or AML may be a complication for patients with past brain 
tumors. Therefore, they should be carefully followed up by regular physical examinations 
and complete blood counts. Key words: medulloblastoma, myelodysplastic syndrome, 
second malignancy, monosomy 5, monosomy 7.

Several reports suggest that the development of leukemic disorders as a second 
neoplasm may be related to the treatment of the first malignancy1,2. This 
association has reported mainly for Hodgkin's disease and non-Hodgkin's 
lymphoma3. A similar association is not well recognized in children receiving 
chemotherapy and radiotherapy for brain tumors. We report a case who showed 
myelodysplastic syndrome (MDS) and acute myeloblastic leukemia (AML) 
following treatment for medulloblastoma because of the rarity of leukemic 
disorders such as these two in patients treated for brain tumors.

Case Report
In August 1991, a 15-year-old, previously healthy boy came to Hacettepe 
University Children's Hospital with complaints of headache, vomiting and ataxia. 
During the radiological evaluatilon of the patient, a posterior fossa tumor was
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recognized in the cranial computed tomography. Histopathologic diagnosis of 
medulloblastoma was established after the surgical removal of the tumor. 
Residual tumor was not present on the postoperative cranial tomography. The 
patient was further managed with radiotherapy (3600 cGy to the neuroaxis, 
1800 cGy boost to the tumor bed) in another centre. Chemotherapy cycles 
consisting of chloroethylnitrosourea (CCNU), vincristine (VCR), and procarbazine 
were given every six weeks for one year and terminated in November 1992. 
At the end of the treatment, réévaluation revealed no evidence of residual or 
recurrent tumor. Fifteen months after the completion of therapy, the patient 
complained of pallor and fatigue. Complete blood count (CBC) showed Hb: 
6.1 g/dl, platelet count: 77,000/mm3, and WBC: 2,400/mm3 with 34 percent 
neutrophils, 64 percent lymphocytes, and 2 percent éosinophiles. Bone marrow 
examination revealed hypercellularity with increased blasts (17%) and 
dyserythropoiesis. Bone marrow biopsy was reported as normocellular with an 
excess of eosinophilic leukocytes. Rare ringed sideroblasts were shown in bone 
marrow with the iron stain. Bone marrow synchronized cultures revealed a 
karyotype of 45, XY with the deletion of the fifth and seventh chromosomes and 
presence of marker chromosome in 18 of the 25 metaphases analyzed (45, XY, 
-5, -7, +mar). The diagnosis of myelodysplastic syndrome (MDS) was established. 
Two weeks later, MDS evolved into acute myeloblastic leukemia. The patient was 
treated with anti-leukemic therapy, (VCR + ARA - C + mitoxantrone + prednisolone). 
However, the patient did not achieve a remission and became refractory to the 
therapy and died with disease progression eight months after the diagnosis of MDS.

Discussion
Brain tumor is the second most common neoplasm in children after leukemia4. 
Medulloblastomas represent twenty to thirty percent of all childhood brain tumors. 
New therapeutic approaches have improved the outcome in medulloblastoma. 
Radiation to the craniospinal region and addition of multidrug regimens led to this 
improvement, replacing the application of local radiotherapy5. In general, this 
aggressive approach consisting of radiotherapy and chemotherapy forms the basis 
of the principal treatment of neoplastic disorders. In the long-term follow up of 
these patients, complications of this therapy have been increasingly recognized. 
Secondary malignancies have high morbidity and mortality. Common risk factors 
for the development of secondary malignancies are the primary tumor, type of 
chemotherapy, radiotherapy and underlying genetic diseases. The increased risk 
of second malignancies, most commonly AML, has been reported in treated cases 
of different types of tumors, especially in Hodgkin's disease1"3. However, few cases 
with a history of brain tumors have been reported to date6’10. In our patient, the 
onset of acute leukemia was preceded by a phase of myelodysplasia. 
Myelodysplasia preceding leukemia has been reported before6,8.
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Myelodysplastic syndrome is rare in children. The most widely recognized 
classification is the one proposed by the French-American-British (FAB) 
Cooperative Group, and it is based on morphological findings of the peripheral 
blood smear and bone marrow11. The FAB classification for our patient was 
refractory anemia with excess blasts (RAEB).

Secondary MDS, due to previous toxic chemical exposure or chemoradiotherapy, 
may occur at all ages. This secondary form of MDS, with or without progression 
to AML, is emerging as a significant clinical problem, and may cause substantial 
morbidity and mortality. Use of more intensive treatment regimens combining 
high-dose chemotherapy and radiotherapy and broader utilization of adjuvant 
chemoirradiation in solid tumor therapy are some of the reasons for increased 
incidence. In secondary MDS, abnormal karyotypes are evident in virtually all 
patients. Multiple chromosome aberrations are the rule. Chromosomes 5 and 
7 are involved in 85 percent of the secondary MDS patients12'13. Cytogenetic 
analysis of the bone marrow in our patient revealed monosomy 5 and monosomy 
7, which is characteristic of therapy-related MDS and AML. Nitrosourea is one 
of the durgs accused causing the development of leukemias after the treatment 
of primary brain tumors8'9. In animals, nitrosoureas have a mitogenetic, 
carcinogenic and teratogenic action. The role played by alkylating agents in the 
induction of iatrogenic acute leukemia is well known.

In different studies by Baram et al.14 and Pui et al.15, it was reported that two 
cases treated with MOPP (nitrogen mustard, vincristine, prednisolone, and 
procarbazine) chemotherapy for brain tumor developed acute lymphocytic 
leukemia and MDS. In another study by Hayani et al.16, two of eight children 
who survived medulloblastoma developed MDS. One of them had received 
MOPP chemotherapy for a brain tumor at the age of 12 months, completing a 
total of 24 courses, and 19 months later developed MDS with monosomy 7. The 
other who developed MDS was a seven-year-old boy treated with craniospinal 
radiation and MOPP chemotherapy. In both cases, MDS evolved into AML. 
Although we cannot conclude that chemotherapy with CCNU caused MDS in 
our patient, it is most likely that the chemotherapy played a major role in the 
pathogenesis of MDS. Radiation therapy may also have been a contributory 
factor in our patient. The time interval between the therapy and the evolution 
of MDS was short, a similar finding as noted in the previously reported cases. 
This is unlike cases involving adults where such a latent period is usually more 
than three years. As a major immunosuppressant, procarbazine is certainly an 
important factor in the induction of leukemia in Hodgkin's diseases17. Therefore, 
we must consider the possible role of procarbazine, along with CCNU, in the 
development of MDS and leukemia in our patient.
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In conclusion, we report a case who developed myelodysplastic syndrome and 
acute myeloblastic leukemia after treatment for medulloblastoma. We consider 
radiotherapy and chemotherapy responsible for this complication. Those children 
who have been treated with radiotherapy and chemotherapy need to be closely 
followed up with regular physical examinations and peripheral blood counts. 
Bone marrow examination including cytogenetic analysis should be performed 
when peripheral cytopenia is detected.
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