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ABSTRACT 

Objective: To see the diagnostic utility of bone marrow examination in patients with splenomegaly that require 

hematological workup.  

Study Design: Cross sectional study. 

Place and Duration of Study: This study was conducted at the Department of Pathology, Women Medical College, 

Abbottabad from Jan 2013 to Dec 2015. 

Materials and Methods: Patients of both gender and all age groups with palpable spleen referred for hematological 

workup. Cases with haemolytic anemia were subjected to relevant investigations and excluded from the study. The 

patients underwent clinical evaluation & hematological investigations. These included peripheral blood smear, 

reticulocyte count, automated cell counts by cell counter and bone marrow aspiration or biopsy 

Results: 80 patients were received.  47 were adults and 33 patients were of pediatric age group. In the adults 

anemias were seen in 38.2%, hematological malignancies in 27.6%, infective disorder in 17%, congestive 

splenomegaly in 10.6 % and chronic granulomatous disease in 2%. 

In children, hematological evaluation revealed hematological malignancies in 33.3%, visceral leishmaniasis in 

21.2%, nutritional anemias 18%, storage disorder in 9%, malarial parasite in bone marrow in 6% and congenital 

sideroblastic anemia in 3%. Five cases remained undetermined in both groups. Hypersplenism was observed in 21% 

adults and 27%pediatric patients with splenomegaly 

Conclusion: Bone marrow examination is the key investigation to evaluate etiology of splenomegaly. 

Hematological malignancies constituted 27.6 % of the adult and 33.3% of pediatric age group patients. 

Hypersplenism was observed in about one fourth of patients with splenomegaly.  
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INTRODUCTION 

Spleen is a functionally diverse organ with active roles 

in immunosurveillance and hematopoiesis. The 

incidence and etiology of splenomegaly is strongly 

dependent on the geographical location.
1-2

 Causes may 

vary with diseases prevalent in that area. The 

differential diagnosis of splenomegaly differs with the 

splenic size at presentation in addition to the age of the 

patient, clinical features, associated hepatomegaly and 

lymphadenopathy.
3

  

Clinically, if a spleen is palpable it means it has 

undergone enlargement by at least 2 folds. The 

common conditions that result in splenomegaly can be 

divided into different diagnostic groups i.e. 

hematological, hepatic,  infective  and  primary  splenic  
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conditions.
4 

The differential diagnostic possibilities are 

much fewer when the spleen is massively enlarged. The 

vast majority of such patients will have hematological 

diseases.
5
 

Evaluation of etiology of splenomegaly is 

also stressed in developed countries as its presence may 

be an indicator of hematological malignancies.
6,7

 

Hypersplenism may present withoutsplenomegaly and 

vice versa.
8
 

Our study was aimed to determine hematological 

profile in cases of clinically palpable splenomegaly and 

to find out the role of bone marrow examination as a 

diagnostic tool in elucidating etiopathogenesis of 

splenomegaly and associated hypersplenism 

MATERIALS AND METHODS 

Present Cross sectional study of splenomegaly was 

conducted at Department of Pathology, Women 

Medical College, Abbottabad from the year Jan 2013 to 

Dec 2015 

Inclusion criteria: Patients with clinically palpable 

splenomegaly referred to Pathology Dept. for 

hematological work up including bone marrow 

examination.  
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Exclusion criteria: Patients with splenomegaly due to 

haemolytic anemia were excluded as they are readily 

diagnosed on clinical grounds and pertinent 

investigations. 

The patients were evaluated clinically for grading and 

etiology of splenomegaly. Results of pertinent 

investigations mainly USG, X-ray, CT scan (if done) 

were noted. Laboratory investigations including 

peripheral blood smear, complete blood count and bone 

marrow examination were performed.  

All peripheral blood smears were stained using 

leishman stain and bone marrow aspiration and imprint 

slides were stained using leishman-Geimsa stain. 

Special stains including retic stain, periodic acid schiff, 

leucocyte alkaline phosphatase, myeloperoxidase, 

reticulin stain were used if required.  

The criteria to diagnose hypersplenism in patients with 

splenomegaly included a peripheral blood picture of 

anemia, neutropenia and thrombocytopenia either 

singly or in combination with a cellular bone marrow 

picture. 

RESULTS 

Table No. 1: Bone marrow evaluation of splenomegaly in 

adults (n=47) 
Diagnosis No. of 

patients  

Spleen > 10 

cm palpable 

(Massive 

splenomegaly)  

Hyper-

splenism 

(n=11) 

Hematological 

Disorders 

31(65.9%)   

Megaloblastic 

anemia 

10(21%) - 03 

Mixed 

deficiency 

Anemia  

05(10.6%) - 01 

Anemia of 

chronic 

disorder 

03(6%) - - 

Chronic 

myeloid 

leukemia  

04(8.5%) 02 02 

Acute myeloid 

Leukemia  

02(4%) - - 

Chronic 

lymphocytic 

leukemia 

02(4%) 01 - 

Non Hodgkin 

Lymphoma 

03(6%) 01 01 

Polycythemia 

vera  

01(2%) - - 

Myelofibrosis  01(2%) 01 - 

Non 

Hematological 

Disorders 

14(29.7%) - - 

Infective 

disorders 

08(17%) 01 01 

Congestive 05(10.6%) 01 02 

Tuberculosis 01(2%) - - 

Undetermined 02(4%) - 01 

Eighty patients with palpable spleen below left costal 

margin were received from Jan 2013 to Dec 2015. Forty 

seven patients were adults with age range of 16 years to 

70 years, median age 36 years. Male to female ratio was 

2:1. Thirty seven patients were of pediatric age group 

with age range of 06 months to 14 years, median age 06 

years. Male to female ratio was 4:1. Associated 

hepatomegaly was present in 15/47 (32%) adults and 

16/33 (48%) children. Associated lymphadenopathy 

was detectable in 6/47(12%) adults and 5/33 (15%) 

children. All the patients underwent bone marrow 

aspiration. 05 cases remained undetermined.  

Hematological malignancies constituted 27.6 % of the 

adults and 33.3% of pediatric age group that required 

bone marrow examination. Result of hematological 

evaluation in adults is shown in Table No 1 and that of 

children is shown in Table No 2. 

Table No 2: Bone marrow evaluation of splenomegaly in 

children (n=33). 
Diagnosis No. of 

patients 

Spleen > 10 

cm palpable 

(Massive 

splenomegaly) 

Hyper-

splenism 

(n=09) 

Hematological 

Disorders 

18(54.5%)   

Megaloblastic 

anemia 

04(12%) - 01 

Mixed deficiency 

Anemia  

02(6%) - 01 

Congenital 

sideroblastic 

anemia  

01(3%) - 01 

Acute 

lymphoblastic 

Leukemia  

07(21%) - - 

Acute myeloid 

leukemia 

02(6%) - - 

Hodgkin’s 

disease 

01(3%)   

Myelodysplastic 

syndrome 

01(3%) - - 

Non 

Hematological 

Disorders 

12(36.3%)  - 

Visceral 

leishmaniasis 

07(21%) 03 03 

Storage diseases 03(9%) 01 01 

Malaria 02(6%) - 01 

Undetermined 03(9%) - 01 

 

On critical clinico-hematological evaluation it was 

found that element of Hypersplenism was present in 10 

cases (21%) in adults and 09 cases (27%) in pediatric 

group.  

Hematological findings in total 19 cases with 

hypersplenism reveal moderate to severe anemiawith 

Hb less than 8 gm% in 11 cases (63%). Moderate to 

severe leucopenia with total Leucocyte Count /cmm 

less than 3000 in 07 cases (31.5 %). Severe 
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thrombocyopenia with platelet count less than 

50000/cmm.in 08 cases (42 %).Bone marrow is 

hypercellular in all and normocellular in 05 cases of 

due to infection, liver disease and leishmaniasis. 

Hematological findings in cases of hypersplenism are 

shown in Table No 3. 

Table No. 3: Hematological findings in cases of 

hypersplenism (n=19) 

Parameter Adults 

n=10 

Children 

n=09 

Total 

n=19 

Hb (gm %)    

Normal 02 01 03 

>8 to11  03 02 05 

>5 to 8  03 04 07 

<5 02 02 04 

T L C ( /cmm)    

Normal  02 03 05 

>3000 to 4000 04 03 07 

>2000 to 3000  02 02 04 

>1000 to 2000 02 01 03 

Platelet count 

(/cmm) 

   

Normal  02 01 03 

>1,00,000 to 

1,50,000  

03 01 04 

>50000 to 100,000  02 02 04 

<50000 03 05 08 

Bone marrow 

findings Cellularity 

   

Erythroid Series    

Normocellular 01  01 

Hypercellular 09 09 18 

Myeloid Series    

Normocellular 03 01 04 

Hypercellular 08 07 15 

Megakaryocytes    

Increased 10 09 19 

DISCUSSION 

Given the multitude of functions of spleen, it is not 

surprising that splenomegaly occurs in variety of 

conditions. The significance of hematological 

investigations in cases of splenomegaly is 

multidimensional. On one hand etiology of 

splenomegaly is elucidated and on the other hand an 

enlarged overworking spleen results in cytopenias 

which need to be investigated with hematological tests. 

Occurrence of multiple organ enlargement is an 

important feature of infections and myeloproliferative 

and lymphoproliferative disorders and plasma cell 

dyscrasia.This consideration should help in clinical 

decision of etiology of splenomegaly. Splenomegaly is 

detectable in 86% of patients with acute Lymphoblastic 

leukemia; associated hepatomegaly may be present in 

74% and lymphadenopathy in 76% patients.
9
 

In our study bone marrow examination was performed 

in 80 patients. It is inconclusive in five patients with 

moderate splenomegaly. Bone marrow examination 

excluded the possibility of acute leukemia, infiltrative 

disorders, myelofibrosis and visceral leishmeniasis in 

these cases. However history of malaria in the past 

could not be elicidated and immunological 

investigations for malaria were not performed. Thereby 

diagnosis of tropical splenomegaly could not be offered 

in these cases. 

In the present study, hematological disorders formed 

the most frequent cause of splenomegaly in 66% adults 

and 54.5% pediatric cases. This is comparable to other 

studies.
10.11

 

Infectious causes were reported as predominant cause 

of splenomegaly by Dabadghao VS and Nadeem  

et al.
12,13

 

Malignant disorders comprised of 27.6 % adults and 

33.3% pediatric patients. Agarwal et al reported 

malignancies in 38% cases from all age groups.
14

 

Leukemias and hemolytic anemias formed an important 

cause of splenomegaly in pediatric age group in a study 

conducted at CMH, Quetta.
15

In our study Chronic 

myeloid leukemia is the most frequent hematological 

condition in adults (04 cases) and acute lymphoblastic 

leukemia (07 cases) in children. 

The size range of splenomegaly varies with varying 

disease entity. In general, various chronic conditions 

like chronic myeloid leukaemia, myelofibrosis, chronic 

liver disease, leishmaniasis, and chronic malaria have 

moderate to massive splenomegaly, while most acute 

disease processes like infections, including malaria and 

hepatitis along with various anaemias have mild 

splenomegaly.
16

 

In present study all of the acute 

leukemia patients presented with mild splenomegaly 

while 03 patients of chronic leukemia, 01 case of 

myelofibrosis and 03 cases of Visceral lieshmaniasis 

presented with spleen palpable >10 cm.Hematological 

diseases had significant positive associations with 

massive splenomegaly, lymphadenopathy and blood 

cytosis in a study by Swaroop, et al.
11

 Preponderance of 

hematological diseases in massive splenomegaly is also 

noted by  O’ Reilly R A.
17

 

In the present study nutritional anemias were frequent 

cause of splenomegaly in adults. Anemias were 

observed in 29% cases by Nadeem et al.
13

 In our study 

we found 14 cases (17%) of splenomegaly due to 

megaloblastic anemia in both age groups.The high 

occurrence of megaloblastic anaemia is attributed to 

dietary lack of Vitamin B12 and the presence of 

Helicobacter pylori in unsafe drinking water leading to 

atrophic gastritis 

In non-hematological group, infections other than 

malaria and tuberculosis were found to be a causative 

factor in 08 cases. Enteric fever, gram negative 

septicemia and bacterial endocarditis are common in 

our setup. Majority cases of enteric fever or septicemia 

which had splenomegaly were diagnosed on clinical 

grounds and pertinent investigations. We have 

evaluated only those cases of splenomegaly which were 
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referred to us by clinicians for bone marrow 

examination. We found bone marrow examination 

helpful in diagnosis where peripheral film and blood 

cultures were non-diagnostic.  

We have come across only two cases of malarial 

infection in children with a very low density 

parasitemia missed on peripheral blood smear and thus 

called for bone marrow study. 

While there were 48 cases of malaria, diagnosed on 

peripheral smear during study period. The extensive 

haematological work up was done in this case and the 

malarial parasites were picked up in bone marrow 

examination.  

In present study 05 patients were diagnosed with 

congestive splenomegaly due to liver diseases and 

portal hypertension. In a study conducted at Lahore, 

Hussain et al.found cirrhosis of liver was the 

commonest cause of splenomegaly (69%). Out of the 

non-cirrhotic causes, hematological malignancies 

constituted 43% that agrees to our study.
18

 

Visceral leishmaniasis was reported in 21% of pediatric 

patients. The higher prevalence of leishmaniasis in 

Hazara Division Abbottabad has also been reported by 

Mannan M et al.
19

 The disease is endemic in this area of 

Hazara. Splenomegaly was the most prominent and 

frequent sign of VL whereas it was reported in hundred 

percent of affected patients.
20,21

 

In present series hypersplenism was found in 10 cases 

(21%) in adults and 09 cases (27%) in pediatric group. 

Hypersplenism has been reported in 20% and 28.6% 

casesby O’Reilly and Sundaresan et al respectively in 

different studies.
17,22

 

The splenic enlargement noted in 

these cases was predominantly moderate to severe. A 

significant association between increasing spleen size 

and occurrence of hypersplenism has been reported.
23,24

 

Visceral lieshmaniasis was the frequent cause of 

hypersplenism followed by congestive splenomegaly 

due to liver disease in our study. Two studies on 

hypersplenism done in two different countries have 

shown that the main causes of hyperspenism were non-

cirrhotic portal hypertension, visceral leishmaniasis, 

liver cirrhosis and Tropical splenomegaly 

syndrome.
22,25

 

CONCLUSION 

Splenomegaly is a subject of considerable clinical 

concern. When palpable, it may be associated with 

serious disorders from which no age is exempted. Bone 

marrow examination is the key investigation to evaluate 

etiology of splenomegaly. Hematological malignancies 

constituted 27.6 % of the adult and 33.3% of pediatric 

age group patients. Hypersplenism was observed in 

about one fourth of patients with splenomegaly. 
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