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Case Report

acute lymphoblastic leukemia mimicking Wilms tumor  
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abstract

Background: 

Acute lymphoblastic leukemia (ALL), the commonest 
malignancy of childhood, is known to manifest with a 
myriad of atypical presentations. Nephromegaly is a rare 
presentation of childhood ALL with hepatic mass being 
even rarer. 

Case Presentation: 

We present a 3 year-old child with unilateral renal 
mass and hepatic mass lesion with normal blood 
counts, initially suspected to have metastatic Wilms 
tumor based on clinical, radiological and WT1 positivity 
on immunocytochemistry of renal mass. He was later 
diagnosed as ALL with peripheral blood flowcytometry 
and bone marrow examination. 

discussion: 

Renomegaly at presentation of acute leukemia is not 
necessarily due to leukemic infiltration and rarely leads 
to renal impairment. The radiological differential of such 

a renal mass includes both benign and malignant entities 
including metastasis. Over-expression of WT1 mRNA has 
been found in a number of solid tumors and hematological 
malignancies and is far from being diagnostic of Wilms 
tumor. Again, a small number of children with acute 
leukemia may have a deceptively normal complete 
blood count at presentation. Though, initial all (clinical, 
radiological, hematological, and immunocytological) 
parameters pointed towards a diagnosis of Wilms 
tumor in our case, the subsequent development of 
thrombocytopenia and lymphocytic leukocytosis prompted 
further investigation and final diagnosis of ALL.      

Conclusion: 

WT1 positivity is a known phenomenon in childhood ALL 
and undifferentiated lymphoblasts may be positive for 
WT1 and negative for Leucocyte common antigen. Acute 
leukemia with renal and hepatic mass with normal blood 
counts at presentation is a diagnostic challenge.
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introduction
Acute lymphoblastic leukemia (ALL), accounting for 

nearly 25% of all pediatric cancers, is the most common 
malignancy in children (1). Precursor B-cell form constitutes 
85% of all cases of ALL (1). Common manifestations of ALL 
are fever, anemia, bleeding, bone pain, lymphadenopathy, 
hepatosplenomegaly etc. Kidneys are one of the frequent 
extramedullary sites for leukemic cell infiltration (2). All 
types of leukemia can infiltrate the kidneys but ALL is the 
most frequent with T cell and mature B cell types being 
more common (3). Nephromegaly is usually considered to 
be a late manifestation of leukemia with renal enlargement 
as a presenting feature in ALL being limited to only case 
reports (4-6). 

Our case, a 3 year-old child with pre B cell acute 
lymphoblastic leukemia presented with unilateral renal 

and liver mass. He was initially misdiagnosed as a case 
of Wilms tumor on the basis of clinical and radiological 
picture and immunocytochemistry showing WT1 positivity 
on renal mass aspirate. This case highlights the difficulty 
and delay in diagnosis when a common malignancy 
like acute leukemia has such rare presentation. Our 
case had unilateral renal mass with liver mass with no 
hematological abnormality initially. Such presentation 
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will always raise a possibility of Wilm’s tumor. WT1 
expression on undifferentiated leukemia cells further 
caused the diagnostic dilemma. Child subsequently had 
high total leucocyte count with thrombocytopenia and 
final diagnosis of B cell acute leukemia could be made 
based on bone marrow examination and flow cytometry.

Case report
A 3 year-old boy born to non-consanguineous parents, 

appropriately immunized and developmentally normal for 
age,  presented with complaints of fever on and off for 3 
months and gradually progressive abdominal distension 
for 2 months. There was no cough, fast breathing, 
constipation, vomiting, hematuria, oliguria, jaundice, 
bleeding from any site or blood component requirement.  
On ultrasonography of abdomen, a provisional diagnosis 
of malignant abdominal mass was made and he was 
referred for further management.

At presentation to our center, he was febrile but 
hemodynamically stable with no pallor, icterus or 
lymphadenopathy. There was hepatomegaly with left 
enlarged palpable kidney. USG abdomen report carried 
by the patient was suggestive of a hyperechoic mass 
lesion in the left kidney measuring 6 X 4.5 cm and a large 
solid mass lesion in the right lobe of liver, the complete 
blood count was within normal limits. Initial possibility of 

Wilm’s tumor with liver metastasis was considered and 
further workup was done. A contrast enhanced CT (CECT) 
scan of the abdomen and chest showed a homogenous, 
hypo to iso-intense, solid mass lesion arising from 
midpole of the left kidney with no calcification (Figure 
1) and a well-defined hypo intense mass lesion in the 
right lobe of liver (Figure 2) with no significant intra-
abdominal or retroperitoneal lymphadenopathy and there 
were no thoracic lesions. Ultrasound guided aspirate 
from left kidney showed small sheaths of small round 
cells suggesting a blastemal component of Wilm’s 
tumor. The tumor cells were immunopositive for WT1 
but were negative for synaptophysin and Hep par 1, so 
a diagnosis of Wilms tumor was made.  Renal function 
parameters were within normal limits (Table 1) and there 
was no microscopic hematuria on urine examination. 
His liver function parameters had isolated increase in 
transaminases with SGPT being more elevated than SGOT 
(Table 1), which was attributed to liver metastasis.

But as the child was being worked up, his repeat 
complete blood count revealed leucocytosis with absolute 
lymphocytosis and thrombocytopenia {hemoglobin (Hb) 
11.8 gm/dl, total leucocyte count (TLC) 26,000/mm3, 
differential leucocyte count (DLC) polymorphs 21%, 
lymphocytes 74%, monocyte 3%, eosinophil 2% and 
platelet count 1 lakh/mm3.} Bone marrow involvement 

table 1: renal and liver function parameters of the patient

figure 1: Contrast enhanced Ct scan of the abdomen 
showing a homogenous, hypo to iso-intense mass lesion 
in the left kidney with no calcification

figure 2: Contrast enhanced Ct scan of the abdomen 
showing a well-marginated, homogenous, hypo intense, 
solid mass lesion in the liver
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with Wilms tumor being uncommon, a peripheral smear 
examination was done and it showed 70% blasts 
suggesting leukemia. Subsequently flow cytometry from 
peripheral blood revealed blasts positive for cCD79a, 
CD19, CD10, CD20, CD38 but were negative for slgM,CD3, 
CD13, and CD33, confirming a diagnosis of pre-B cell 
acute lymphoblastic leukemia. Review of the right kidney 
aspirate immunocytochemistry was requested and cells 
were found to be focally positive for CD20. A diagnosis 
of leukemic infiltration of kidney was confirmed as 
undifferentiated lymphoblasts may be positive for WT1 
and negative for LCA. CSF was negative for blasts and 
the child is currently undergoing induction chemotherapy 
with standard protocol.

discussion
Our patient had unilateral renomegaly with hepatic 

mass raising the possibility of Wilms tumor with liver 
metastasis, as stage IV Wilms tumor at presentation is 
known for its hepatic metastasis (7). Radiologically too the 
same diagnosis was kept and other investigations were 
within normal limits except for the raised liver enzymes. 
Immunohistochemistry of the Ultrasound guided aspirate 
from the right renal mass further confirmed the diagnosis 
of Wilms tumor. In our case, age, radiological and 
immunohistochemistry all pointed towards diagnosis of 
Wilms tumor. The child subsequently developed abnormal 
blood counts and on further investigations a diagnosis of 
acute lymphoblastic leukemia could be made.

The renal mass with WT1 positivity lead to initial 
misdiagnosis of Wilms tumor in our case. Wilms tumor 
is the fourth most common malignancy of childhood, 
accounting for 5% of all childhood cancers and the 
commonest renal malignancy below 15 years of age (8). 
WT1 nuclear staining is found to be positive in 70% to 
100% of cases in the blastemal area of the tumor and has 
been used as a diagnostic marker over the years (9).  WT1 
gene was first recognized as a tumor suppressor gene 
but over the years evidence for its oncogenic properties 
has accumulated.  WT1 mRNA overexpression has been 
shown in a number of solid tumors and hematological 
malignancies (10). Data for WT1 positivity in other tumors 
is still accumulating. Though WT1 expression in childhood 
ALL is very variable and much lower than in AML or adult 
ALL, it is a potential independent risk factor in childhood 
ALL (11), even a case of simultaneous occurrence of Wilms 
tumor and ALL has been reported (12), further exemplifying 
the correlation.

Renal enlargement in leukemia has been well 
documented (3) with 3-5% children having enlarged 
kidneys at presentation (13). The renomegaly is not 

necessarily secondary to leukemic infiltration; it may 
be simple hypertrophy or hyperplasia (14). Leukemic 
infiltration of kidney is usually bilateral and symmetrical. 
Though in a retrospective review (15), the most common CT 
appearance of leukemic involvement of kidneys was focal 
renal parenchymal abnormalities followed by bilateral 
nephromegaly. Focal findings included large areas of 
wedge shaped and geographic low attenuation, solitary 
bilateral low attenuation masses, unilateral nephromegaly 
and solitary unilateral low attenuation mass, as in our 
case. Renal lymphomatous involvement is difficult to 
distinguish radiologically from leukemic involvement. The 
only differentiating feature may be frequent involvement 
of perinephric space in lymphoma, which is usually not 
seen in leukemia. The differential diagnosis for such low-
attenuation renal masses in children includes infection, 
lymphoma, Wilms tumor, simple cysts, angiomyolipomas, 
and metastases (15). Kidney enlargement is thought to be an 
unfavorable prognostic factor in ALL by some (16), though 
it is refuted by others (17). Renal functions are usually well 
preserved in such a situation with only a few pediatric 
cases of renal failure due to bilateral renal involvement 
being reported in the literature (5, 6).  

The initial Hemogram carried by our patient was 
completely within normal limits, which was one of the 
prime reasons for misdiagnosis in our case. Moussavi et 
al (18) in their study on first Hemogram in leukemia patients 
demonstrates that a small number of pediatric patients 
with ALL may have normal or near normal hematological 
parameters at their first presentation. Furthermore, 
though hepatomegaly and liver involvement in cases of 
ALL is almost universal, we could find only a single report 
of ALL presenting with liver mass in literature (19). Kopecky 
et al (20) described a 22 year old male with ALL having 
multiple, small B/L renal lesions along with hepatic lesions 
which were initially thought to be micro-abscesses but 
were later diagnosed as extramedullary hematopoiesis. 
But here too, hepatic and renal lesions developed after 
the diagnosis of acute leukemia was already made. The 
unique feature in our case was the unilateral palpable 
renal mass along with hypoattenuating hepatic mass 
lesion mimicking metastasis. 

Conclusion
WT1 positivity in acute leukemias is a well known 

fact. In the presence of visceral involvement by acute 
leukemia showing WT1 positivity, a diagnostic dilemma 
may occur. Furthermore, WT1 being a molecular target 
for immunotherapy, the evaluation of WT1 expression in 
different childhood tumors becomes important.
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