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Abstract

Both Ventricular Septal Defect (VSD) and Acute Lymphoblastic Leukaemia (ALL) are relatively common in childhood.
While the former is congenital, the latter is usually acquired. Diagnosis and thorough profiling of patient with ALL 
remains a great challenge in most resource poor settings including our hospital. Despite the high prevalence of these 
conditions in our environment, there is no previously reported case of the two coexisting in an individual based on 
our literature search. We report a ten-year old boy in whom ALL unmasked the diagnosis of VSD and non-availability 
of diagnostic facilities prevented exploring any possible pathogenetic relationship between the two conditions in case 
of its existence.
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entricular Septal Defect (VSD); an acyanotic heart disease with left to right shunt of blood, is 
one of the most common congenital defects of the heart, accounting for more than 40% of all V

cases in Nigeria (1, 2). It frequently occurs as part of a complex malformation such as tetralogy of 
Fallot especially in patients with background genetic abnormality such as trisomy 21 but isolated 
cases of VSD are seen in 20% to 30% of patients (1). The precise causation is not clearly known 
but both genetic and environmental factors have been implicated as risk factors. Some of these risk 
factors for VSD are crucial in the pathogenesis of Acute Lymphoblastic Leukaemia (ALL) (1, 3). 
Despite the fact that, the functional consequences of VSD depend on the size of the defect and 
associated right-sided malformations, onset of ALL will bring serious challenge to the heart (1). In 
such situation even a small lesion that is generally well tolerated for years may become noticeable. 
From review of the literature at our disposal, there is no previously reported case of ALL in a patient 
with background VSD anywhere. We report ALL and isolated VSD where the former unmasked the 
diagnosis of latter in a ten-year-old Nigerian boy with normal physique.

Case Report:

A ten-year-old boy was referred to the Institute of Child Health (ICH), UDUTH, Sokoto, North-Western, 
Nigeria on 7th January, 2020 from the General Out-Patient Clinic (GOPC) of the same hospital with 
history of recurrent fever of one month and facial puffiness of two days duration. The fever was low 
grade and continuous with no associated convulsion, loss of consciousness, dysuria or cough but 
yellowness of eyes was noticed since onset of the illness. About one week in to the illness he had 
an episode of dull aching pain on the right hip that lasted for ten days. Peri-orbital swelling which
progressed to involve the whole face was noted two days (5th January, 2020) prior to presentation. 
No swelling in other part of the body or history of insect bite. However, just before the appearance 
of the facial swelling, he was noticed to get tired easily after little activity with associated whitening 
of palms and soles. He was fully immunized up to the age and review of other systems, past med-
ical, developmental and social histories were essentially normal. He was treated with antibiotics 
and anti-malaria at the referring clinic with some improvements.
     General physical examination revealed an acutely ill-looking boy with pallor, jaundice, fever 
(axillary temperature 37.6℃) and tachypnea (respiratory rate 48 cycle per minute). On systemic 
examination liver and spleen (8cm and 12cm below respective costal margins) were enlarged and 
heart sounds were I and II with pansystolic murmur.
     Initial Haemogram showed normocytic anaemia with thrombocytopaenia and neutropaenia and
Direct Coombs Test (DCT) was negative (Table 1). Routine chemistry test and stool microscopy
were normal except for the slight increase in serum uric acid level; viral screenings (Hepatitis B and 
C and HIV) were negative. Peripheral blood film showed marked leucocytosis made up of homo-
geneous mononuclear cells with scanty cytoplasm and inconspicuous nucleoli (Figure 1a). Bone 
Marrow Aspirate (BMA) cytology stained with Romanowasky showed increased lymphoid cell with 
maturation arrest at the lymphoblast stage accounting for up to 60% of marrow nucleated cells 
(Figure 1b). Cytochemistry of the blast was positive for Periodic Acid Schiff (PAS) stain (Figure 1c) 
and negative to Sudan- B Black (SBB) stain (Figure 1d). Echocardiography showed ventricular
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septal defect (Figure 2).

Fig. 1: (A) Peripheral blood film shows homogeneous mononuclear cells with scanty cytoplasm
and inconspicuous nucleoli (Leishman x 1000). (B) BMA Cytology shows increased lymphoid
cell with maturation arrest at the lymphoblast stage (Leishman x 1000). (C) BMA Cytology shows
PAS positive as demonstrated by pink blocks in the cytoplasm of lymphoblast (PAS x 1000). (D)
BMA Cytology shows SBB negative as demonstrated by absence of blocks in the cytoplasm of
lymphoblast (SBB x 1000).

Discussion

Acute Lymphoblastic Leukaemia is a clonal disorder of 
haemopoietic stem cell characterized by abnormal pro-
liferation, arrest of maturation and accumulation of im-
mature lymphoid cells in the bone marrow and infiltra-
tion of other tissues (3).  It is common in children within 
the same age bracket with our patient and there is no
sex predilection except in T-ALL which is mostly seen 
among boys (3). Although, we were not able to deter-
mine the cell of origin in this case as either B or T –ALL 

Fig. 2: Echocardiography shows an isolated ventricular septal defect marked as VSD
establishing direct communication between right and left ventricles

S/N Parameter  Value 

1
 

Haematocrit (%)
 

19.7

2

 

Mean cell volume (fL)

 

81.4

3

 

Red cell distribution width (%) 15.9

4

 

Total leucocyte count (x 109/L) 33.8

5

 

Absolute neutrophil count (x 109/L) 0.7

6

 

Lymphocyte count (x 109/L)

 

29.2

7 Platelet count (x 109/L) 55.0

8 Reticulocyte count (%) 2.3

9 Direct Coomb’s test Negative 

10 Erythrocyte sedimentation rate (mm in 1st hour) 55

Table 1: Haematological parameters of the index case

because of nonavailability of immunophenotyping faci-
lities, but, there was no mediastinal mass on chest ra-
diograph to suggest Thymus enlargement or medistinal 
lymphadenopathy frequently encountered in majority of 
T-ALL (3). However, B-ALL is the most common form 
of ALL in children and accounts for 85% of all paediatric
cases (3). In addition to the presence of 20% blast count 
on peripheral blood and/or bone marrow smear, specific 
diagnosis of ALL require cytochemistry, immunopheno-
typing, cytogenetic and molecular genetics studies (3).
As these investigations are necessary to further refine 
the diagnosis, determine prognosis, establish specific 
treatment protocol, monitor response to therapy and 
detect relapse early (3). Non availability of modern diag-
nostic facilities prevented thorough profiling of the index 
patient and as such his disease was not well characte-
rized with regards to WHO 2008 classification.
     Whatever the case may be, the clinical manifestation 
of ALL such as anaemia would bring serious challenge 
to the heart. This challenge is sequel to the compen-
satory mechanisms aimed at reducing tissue hypoxia
arising from decreased oxygen carrying capacity of the 
blood. Some of these mechanisms like decrease oxygen 
consumption and oxygen affinity of haemoglobin can 
reduce the workload of the heart while others like incr-
ease cardiac output and red cell productioncan be de-
trimental to the function of the heart. Such compensa-
tory mechanisms together with hyperviscosity and fever 
from increased white cell count and bleeding from low 
platelet count in this patient can collectively increase the
workload of the heart with attendant cardiac remodeling. 
Cardiac remodeling and probable myocardial infiltration 
by leukaemic cells seen in more than 40% of patient with 
ALL at autopsy, together with the background VSD in the 
index patient may be responsible for easy fatiguability, 
pedal swelling and heart murmurs that characterised his 
presentation (4). Alternatively, these may be a consequent 
of ALL associated haematological abnormalities (anae-
mia, leucocytosis and thrombocytopaenia) on the defe-
ctive heart that was previously able to perform its func
tion effectively but now decompensating with the onset 
of the ALL. 
     There is no definitive association between VSD and 
ALL or previously reported case of ALL in patient with 
undiagnosed VSD in whom ALL unmasked the VSD. 
The advances in molecular medicine have highlighted 
the role of genetics and epigenetics malfunctions in 
disease process and will continue to guide clinical pra
ctice especially in developed countries (5). This patient 
has provided an opportunity to study any probable rela-
tionship in the pathogenesis of the ALL and VSD but 
non availability of resources in our setting prevented 
investigation in that regard. Genetic alterations are linked
to both ALL and VSD and some of them such as muta
tion and/or abnormal signaling involving MiR-92a family, 
RAS-MAPK, PTPN11 and NOTCH are common to both 
ALL and VSD (5-8). Even though, the mechanisms invo-
lved, mode of acquisition and overall contribution in patho-
genesis of the two conditions could be different, these 
may not rule out the possibility of common abnormality 
which we were not able to unravel in the index patient. 
For example, a group of highly conserved MiRNAs called 
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MiR-92a family scattered on different chromosomes,
were shown to play significant role during embryogen-
esis of several organs including heart and their disrup-
tion in mouse model causes VSD (8). Also, this same 
family of MiRNAs is implicated in pathogenesis of many 
cancers including ALL where their over-expression is
associated with poor prognosis (8). In the same line, 
deregulated NOTCH signaling is implicated in patho-
genesis of both ALL and VSD (9, 10). As NOTCH-1 
activating mutation was identified in over 50% of T-ALL 
cases and NOTCH knockout mouse models consistently
developed lethal cardiac defect including VSD (9, 10). 
A candidate gene search approach with the aid of mod-
ern molecular genetics techniques like FISH and chro-
mosome microarray would have helped to identify a 
suspect gene in the index case for further study in the 
association between ALL and VSD.

In conclusion, this report has highlighted the challenges 
of thorough profiling of patients with ALL in poor health 
resource settings and importantly the co-existent of ALL 
and VSD in the index case has provides a rare oppor-
tunity to study any pathogenetic association between 
the two condition. We hope this case report will serve 
as call for provision of modern diagnostic facilities in 
our setting and stimulate the interest of researchers 
with access to modern diagnostic facilities to search for 
any possible association in the pathogenesis of these 
conditions.
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