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Case Report

Mixed phenotype acute leukemia (MPAL) is an 
uncommon disease and comprises 2-5% all acute 
leukemias1. Similar to other subtypes of  acute 
leukemia, the clinical features in MPAL are attributed 
to the bone marrow failure, presenting with fatigue, 
infections, and bleeding manifestations. Higher 
incidence of  extramedullary disease at presentation 
as compared to other subtypes of  acute leukemia 
has been reported in one series2. Here we present 
three cases of  MPAL with unusual extramedullary 
manifestations at diagnosis.

Patient 1 is a 17-year-old boy, who presented with 
bilateral painless progressive testicular enlargement 
of  six months’ duration. He had undergone an 
incisional biopsy from the testicular swelling prior 
to reaching our centre and was diagnosed to have 
embryonal carcinoma. On examination, he had 
bilateral testicular enlargement, right being larger 

than left, measuring about 10x12 cm, firm, painless 
and a palpable lump about 4x4 cm in right lumbar 
region. His complete blood count was normal, 
renal function and liver function tests were normal. 
His tumour markers were normal, with α-FP-
1.62ng/ml (0-13.4ng/ml), α-HCG-<1.2mIU/
ml (0-25mIU/ml), LDH-196U/L (100-190U/L). 
The biopsy was reviewed and it revealed cells with 
blastic morphology, the atypical cells were diffusely 
positive for TdT, CD 79a, myeloperoxidase and 
focally positive for CD20, establishing a diagnosis 
of  mixed phenotype acute leukemia with myeloid/
B-lymphoid phenotype (Figure 1, a,b). Bone marrow 
aspirate and biopsy was uninvolved on morphology 
and flow cytometry. FISH for Bcr/Abl and MLL 
translocations were negative. Cerebrospinal fluid 
was involved at baseline. An 18-FDG PET CT scan 
was done. It revealed active disease in bulky bilateral 
scrotal masses (Right – 7.4 x 11.1 x 11.8 cm, SUV 
12.1, Left – 6.2 x 7.8 x 10.8 cm, SUV 11.2.), penile 
deposits, and bulky aortocaval nodal mass (4.8 x 3.7 
x 7.5 cm, SUV 9.6), diffuse thickening of  the lumbar 
spinal canal with thickened nerve at the L4/L5 exit 
site (Figure 2). He was started on modified BFM 90 
protocol, and has attained complete remission after 
induction as documented clinically and on 18-FDG 
PET CT scan. Allogeneic stem cell transplantation 
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is not feasible and currently he is eight months into 
his maintenancetherapy.

Figure 1: a. H & E image showing atypical cells with blastic 
morphology and seminiferous tubule. b. Immunohistochemistry 
images showing positivity with CD20, TdT and MPO, CD3 
highlights reactive cells.

Figure 2: Baseline PET CT scan showing bulky testicular 
disease, retroperitoneal nodes, penile deposits and spinal canal 
thickening, and post induction PET CT scan with no metabolically 
active disease.

Patient 2 is a 21-year student who presented with 
a history of  acute onset pain over left hip region 
for three weeks. His clinical examination was 
unremarkable. MRI of  the pelvis and thigh revealed 
a lesion in the left proximal femur extending upto 
16.5cm and he was subjected to biopsy, which 
was suspicious of  primitive neuroectodermal 
tumour. His haemogram was normal. The biopsy 
blocks were reviewed at our` centre that showed 
positivity for Mic2, Tdt, Fli-1, CD-20, and CD-10 
with an impression of  High grade Non-Hodgkin’s 
lymphoma. An 18-FDG PET CT was done which 
showed uptake in the bone marrow of  head neck and 
proximal one-third shaft of  left femur (SUV max 
7.60) and proximal end of  left fibula (SUV max 3.59). 
Bone marrow studies revealed 43% blasts positive for 
CD10, CD19, Cd20, CD34, CD22, Cd123 and MPO 
consistent with a mixed phenotypic leukemia (B/
Myeloid) FISH for Bcr/Abl and MLL translocations 
were negative. Cerebrospinal fluid was uninvolved. 
We started on modified BFM-90 protocol, and he 
had achieved complete remission on bone marrow 

examination. The 18-FDG PET CT scan showed a 
partial metabolic response with uptake in the bone 
marrow of  head neck and proximal one third shaft 
of  left femur (SUV max 3.53) and of  proximal end 
of  left fibula (SUV max- 1.68). He has a 6/6 HLA 
match with his sister and is planned for allogeneic 
stem cell transplant. Currently he is two months 
into his maintenance phase.

Patient 3 was an 18-year-old engineering student 
who presented with multiple pruritic erythematous 
macular lesions with central hyperpigmentation all 
over the body, painless progressive right testicular 
swelling, multiple joint pains and generalized 
lymphadenopathy. He also had hypothyroidism and 
was on treatment. He had come to us with a diagnosis 
of  T-Lymphoblastic lymphoma/leukemia based on 
a skin biopsy. His initial labs revealed Hb-7.8g/dl, 
TLC-19.6 x 109/L, Platelets-79 x 109/L and LDH-
259U/L (125-220U/L). His skin biopsy, bone marrow 
biopsy and cervical biopsy were reviewed, which 
showed dense lymphoid infiltrate by monomorphic 
lymphoid cell population and were positive for CD3, 
Tdt, CD79 alpha and Mic-2, CD-20. CD-34, CD4, 
Cd8 were negative suggestive of  T lymphoblastic 
lymphoma/leukemia. Peripheral blood sample 
showed 16% blasts which expressed positivity for 
CD19, CD7, CD38, CD123, Cd45, Cd79a and CD3 
favouring a diagnosis of  mixed phenotypic acute 
leukemia with myeloid/T-lymphoid phenotype. 
FISH for Bcr/Abl and MLL translocations were 
negative. CSF was uninvolved. We started him 
on modified BFM-90 protocol. His induction was 
complicated by Acinetobacter sepsis and septic shock 
and pancreatitis. He attained complete remission 
with no evidence of  residual disease on bone marrow 
studies. Phase II of  induction was complicated by 
E.coli GI sepsis. Consolidation with High dose 
methotrexate was complicated with sepsis-induced 
myocarditis. After one dose of  methotrexate, he was 
switched to interim maintenance due to the poor 
general condition. He succumbed to septic shock 
during maintenance phase.

Mixed phenotype acute leukemia is an uncommon 
disease. The three cases had unusual extramedullary 
manifestations, which had even led to erroneous 
diagnosis in two of  them. MPAL represents a 
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diagnostic and therapeutic dilemma. There are 
no randomized clinical trials to guide treatment 
decisions, however, results from various single 
institution series suggest that ALL like regimen are 
superior compared to AML like regimen, and that 
allogeneic stem cell transplant should be considered 
in first CR at least in adults2-5 . Another aspect 
highlighted by these cases is that MPAL should 
always be suspected when a patient with acute 
leukemia has extramedullary disease.
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