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A Rare Translocation in a Paediatric 
Myelodysplastic Syndrome

CASE REPORT
A 15-year-old boy presented with on and off neck pain and headache 
of one-year duration. There was no history suggestive of bleeding 
tendencies, febrile episodes, loose stools or burning micturition. 
The child developed swelling of face for which he presented to the 
hospital. The swelling was persistent without any change. Clinical 
image could not be obtained as patient/patient party did not give 
consent for the same. There was no past history of blood dyscrasia 
or therapies. He had received one unit of blood transfusion in a 
local hospital the details of which were not available. There was 
no family history of autoimmune condition. Clinical Examination 
of the child revealed stable vitals, perioral pallor with absence 
of organomegaly and lymphadenopathy. Systemic examinations 
were within normal limits. Clinically on initial assessment anaemia 
was considered with subsequent investigations to be carried out 
for unravelling the aetiology.

Complete haemogram showed haemoglobin: 9.3 gram/dL, RBC 
count: 2.36 million/mcL, Total Leukocyte Count (TLC): 11,400/
dL, Haematocrit (HCT): 27.8%, Mean Corpuscular Volume (MCV): 
117.8+, Mean Corpuscular Haemoglobin (MCH): 39.4+, Mean 
Corpuscular Haemoglobin Concentration (MCHC): 33.5 and Platelet 
count: 10,000/dL. Peripheral smear revealed macrocytic red cells, 
polychromatophils, thrombocytopenia, blasts 6% with monocytosis 
(16%) [Table/Fig-1]. Reticulocyte count was 1.4%. Monocytosis 
provides a clue for progression of the disease to acute leukaemia.

The bone marrow aspiration done was normocellular for age. 
Erythroid series showed marked dysplasia in the form of nuclear 
budding, irregular nuclei, megaloblastoid changes, Howell Jolly 
bodies and multinucleation. No ringed sideroblasts noted. Myeloid 
series were increased in number with dysplastic forms like large 
size, pseudo Pelger-Huet nuclei and hypogranulation of neutrophils. 
Myeloblasts comprised 4% of all nucleated cells. Megakaryocytes 
were adequate in number with micromegakaryocytes. Bone 
marrow biopsy exhibited dysplastic megakaryocytes and Grade-3 
fibrosis on reticulin stain making it difficult to diagnose blasts. A 
diagnosis of primary myelodysplastic syndrome was given [Table/
Fig-2-4]. Immunohistochemistry was not done as further analysis 
by flow cytometry and cytogenetic studies were done. In this case, 
absence of family history and age at presentation with normal 
developmental milestones could suggest the possibility of acquired 
myelodysplastic syndromes, however, genetic testing is necessary 
for definite diagnosis.

Bone marrow flow cytometry analysis showed 2.7% immature 
myeloid precursor cells, 22.8% mature T cells, 1.5% mature B cells 
and 5.6% monocytes. Flow cytometry dot plot could not be obtained 
as it was done outside. Fluorescence in-situ hybridisation analysis 
on interphase cells of the heparinised bone marrow specimen 
was negative for 5q, 7q, 20q deletions and also for numerical 
aberrations in chromosome 8. The DNA probes used were LSI 5q 
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ABSTRACT
Myelodysplastic Syndromes (MDS) belong to acquired clonal haematologic disorders associated with defective maturation in 
erythroid, myeloid and megakaryocytic lineages. It rarely affects children and young adults. The common cytogenetic abnormalities 
in children are monosomy 7, trisomies 8 and 21. Here, authors report a case of MDS in a 15-year-old patient with a rare finding of 
chromosomal translocation t (6;9) (p23;q34).

[Table/Fig-1]:	 Peripheral smear, abnormal cells (Leishmans Stain, x400). Inset 
shows blast (Leishmans stain, x1000).

[Table/Fig-2]:	 Bone marrow aspirate, erythroid binucleation (MGG, x400); inset 
1-erythroid budding (MGG, x1000), inset 2-Howell Jolly body (MGG, x1000).
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year worldwide [2] and the incidence in India being 0.65% [3]. 
Population-based studies estimate the frequency of MDS among 
childhood haematologic neoplasia to be 6-9% [4]. The median age 
at disease onset is around 70 years; only about 10% of patients are 
below the age of 50 [5]. It is unusual for these syndromes to present 
during childhood and adolescence. The present patient was a rare 
case of myelodysplastic syndrome in a young boy.

Myelodysplastic Syndrome (MDS) can be a challenging diagnosis, 
especially when seen in the young. In children, viral infection, 
metabolic disorders and nutritional deficiencies can mimic MDS. It 
has historically been categorised as de novo or primary MDS or 
secondary or therapy-related MDS arising from previous treatment 
with cytotoxic therapy [6]. The disease biology includes normal 
clones coexist with abnormal clones. As the disease progresses 
additional alterations affect the abnormal cells promoting their 
growth. Abnormal MDS clones harbour altered gene functions 
that result from single gene mutations, chromosomal abnormalities 
or epigenetic changes. Recent studies showed increased level 
of tumour necrosis factor alpha, cytokines such as IL1, IL6, 1L8 
have increased apoptosis in MDS clones. In the present case t(6;9)
(p23,q34) results in formation of chimeric fusion gene: DEK(6p23) 
and CAN(9q34). CAN is an oncogene which may be activated 
by fusion of 3’ end to DEK. Primary MDS is associated with 
bone marrow failure syndromes such as dyskeratosis congenita, 
Schwachman Diamond syndrome, Fanconi anaemia [1].

Refractory cytopenia of childhood is the most common subtype of 
MDS in childhood that account for 50% of all cases [7]. Children 
usually present with thrombocytopenia in MDS, unlike adults who 
present with isolated anaemia. In children with MDS, the marrow 
is usually hypocellular, but in present case the marrow was 
normocellular.

There were no changes in classification of childhood myelodysplastic 
syndrome. The Revised World Health Organisation Classification 
2016 classifies MDS into MDS with single lineage dysplasia, MDS 
with ring sideroblasts, MDS with multilineage dysplasia, MDS with 
excess blasts, MDS with isolated del(5q), MDS unclassifiable and 
Refractory cytopenia of childhood MDS [7]. Dysplasia in at least 
10% of all cells in any one of the lineages, ≥15% ring sideroblasts, 
2-19% myeloblasts on blood smears, typical chromosome 

EGR1 Spectrum Orange/D5S23 Spectrum Green DC, LSI D7S522 
Spectrum Orange/CEP 7 Spectrum Green DC, Vysis directly labelled 
LSI D20S108 Spectrum Orange and CEP 8 Spectrum Orange. A 
basic karyotyping carried out revealed clonal structural abnormality 
in 6p23 in all the cell lines which are associated with bad prognosis. 
This confirmed the diagnosis of myelodysplastic syndrome with 
multilineage dysplasia [Table/Fig-5].

The patient received injection azacytidine 75 mg/m2/day for 7 days 
every 28 days and was planned and referred for maternal allogeneic 
transplantation. Following which the patient was lost to follow up.

[Table/Fig-4]:	 Bone marrow aspirate, megakaryocyte with abnormally separated 
nuclear lobes (MGG, x1000); inset-micromegakaryocyte (MGG,x1000).

[Table/Fig-5]:	 GTG banding karyogram of bone marrow cells.

DISCUSSION
Myelodysplastic syndromes are clonal haematopoietic disorders 
characterised by ineffective haematopoiesis, bone marrow dysplasia 
and peripheral cytopenia [1]. MDS accounts for <5% of paediatric 
haematologic malignancies with an incidence of 1.8-4 cases/million/

Total number 
of patients

Patients with sole t(6;9)
(p23,q34) abnormality

WHO subtype 
(MDS)

Median 
age

Gender
Median 

platelet (/dL)
Additional 
mutation

Dysplasia

Slovak ML et al., [12] 31 27 1 13 years Male 48,000 FLT3-11/16 patients Multilineage dysplasia

Sandahl JD et al., [8] 62 47 8 7.4 years Male 76,500 - Bilinear dysplasia

[Table/Fig-6]:	 Case studies with t(6;9)(p23;34) in paediatric MDS patients [8,12].

[Table/Fig-3]:	 Bone marrow aspirate, large forms, pseudo pelgerhuet nuclei and 
hypogranular neutrophils (MGG,x1000).
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abnormality. Minimal diagnostic criteria include presence of at least 
one among the above. One of the less common translocations 
t(6;9)(p23;q34), although rare in MDS was seen in present case. 
This translocation was first identified in 1976 and the first paediatric 
patient was described in 1982 [8]. Children with t(6;9)(p23;q34) had 
poor prognosis and outcome. Prognostic and risk factors include 
cytopenias, bone marrow blasts, WHO subtype, karyotype and 
transfusion requirement. Patients with FLT3 mutation are associated 
with worse prognosis. Haematopoietic stem cell transplantation in 
first complete remission improved the 5-year event-free survival of 
these patients compared with chemotherapy alone [8]. Molecular 
abnormalities are found in 71% of patients with MDS [9]. Mutations 
commonly seen in children are genes of the Ras pathway when 
compared to adults. Germline variants are increasingly recognised 
that can lead to familial MDS/Acute Myeloid Leukaemia (AML) of 
which GATA 2 variants have shown to occur in 7% of paediatric 
primary MDS [10].

The common cytogenetic abnormalities in children are monosomy 
7, trisomies 8 and 21; none of which were detected in the present 
case. Patients with monosomy 7 have a significantly higher 
probability of progression than do patients with other chromosomal 
abnormalities or a normal karyotype [11].

It is reported in denovo AML, AML preceded by MDS and AML 
following chemotherapy [12]. Only two case studies reported in the 
literature given in [Table/Fig-6]. Higher marrow and peripheral blood 
blasts were predictive of poor prognosis and shorter overall survival 
[12]. In a subset of AML, patients showing a similar cytogenetic 
abnormality can be seen wherein the bone marrow showed increase 
in monocytes and basophils with associated myelodysplastic 
features. The two main diagnostic dilemmas are to differentiate 
MDS with low blast counts from aplastic anaemia and MDS with 
excess blasts from AML [13].

Children with clinical and morphological features of MDS but with 
cytogenetic features typical of AML-t(8;21)(q22;q22)/t(15;17)
(q22;q12) with a score value of 3 as per WHO classification-based 
Prognostic Scoring System (WPSS)-must be treated as having 
AML [14]. Advanced MDS patients may benefit from intensive 
chemotherapy before haematopoietic stem cell transplantation [15].

CONCLUSION
Paediatric myelodysplastic syndromes are uncommon and may 
progress to AML. The chemotherapies are not efficacious, bone 

marrow transplantation is the only curative option. This case 
was unique as a rare cytogenetic abnormality was recognised; 
associated with unfavourable outcome and treatment is similar to 
that of AML. Inspite of performing fluorescence in-situ hybridisation, 
the final diagnosis was confirmed based onconventional karyotyping 
alongside clinical and morphological parameters.
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