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Abstract                                                                                                                                  

Background: Enlargement of the spleen is common in tropical countries. Several causes lead 

to tropical splenomegaly. Recently several studies were published describing patients from 

tropical areas with massive splenomegaly. After excluding known causes of splenomegaly, 

tropical splenomegaly syndrome was defined as a separate entity. 

Objective: To assess the platelet indices among Sudanese patients with tropical splenomegaly. 

Materials and methods: This was a case-control study. A total of 200 Sudanese patients  

were enrolled. 100 patients (85 males and 15 females) diagnosed with tropical splenomegaly 

were investigated (test group). Their age incidence ranged from 20-81 years. Further 100 healthy 

patients (80 males and 20 females) were also investigated as a control group. Their age incidence 

ranged from 20-76 years. 3 ml ethylene diamine tetra acetic acid anticoagulated blood specimens 

were collected from all participants in both groups. Full blood count was performed using an 

automated multi-parameter blood cell counter (Sysmex KXN-21). All participants were 

interviewed and data was collected in structured questionnaire and analyzed by the Statistical 

Packing for Social Sciences program (SPSS) version 22.                                                      

Results: In this study the platelets count was found significantly lower in test group patients 

when compared with the normal control group participants (p = 0.00). The mean platelets 

volume (MPV) was significantly higher in the test group than in the control group (p = 0.01) and 

the platelets distribution width (PDW) also was significant associated in patients group than 

control group (p= 0.04).                                                                                                                                 

Conclusion: Thrombocytopenia with increased MPV and PDW was prevalent among Sudanese 

patients with tropical splenomegaly. Furthermore, the association of low platelets count with 

platelets indices was confirmed among tropical splenomegaly patients.  
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Introduction 

The spleen is a hematopoietic organ capable of supporting elements of the erythroid, myeloid,  
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megakaryocytic, lymphoid, and monocyte-macrophage (reticuloendothelial) systems. Anemia is 

often severe, and the reductions of the hemoglobin values are found in patients with largest 

spleens. The anemia is due to a combination of increased red-cell destruction in the spleen, 

splenic pooling of red cells, and an expanded plasma volume1.                                                                                                                     

Many of the mechanisms of splenic enlargement are exaggerated forms of normal spleen 

function. While a wide variety of diseases are associated with enlargement of the spleen. Six 

etiologies of splenomegaly are considered primary, including: immune response work 

hypertrophy such as in sub-acute bacterial endocarditis or infectious mononucleosis, red blood 

cell destruction work hypertrophy (in hereditary spherocytosis or thalassemia major), congestive 

(in splenic vein thrombosis or portal hypertension), myelo-proliferative (in chronic myeloid 

metaplasia and infiltration (in sarcoidosis), and neoplastic (in chronic lymphocytic leukemia and 

the lymphomas). Miscellaneous causes of splenomegaly include trauma, cysts, hemangiomas, 

and other malformations2.  

Materials and methods  
 

This was a case-control study. It was approved by the Ethical Research Committee at Al-Neelain 

University (Khartoum). Confidentiality of information regarding patients investigated was 

maintained. Permission to collect the specimens was obtained from the authorities of hospitals in 

Khartoum State. An informed verbal consent was obtained from all participants in this study 

prior to specimen collection. All participants were interviewed and data was collected in 

structured questionnaire and analyzed by the Statistical Packing for Social Sciences program 

(SPSS) version 22. The comparison of the numerical study parameters was carried out using 

independent t- test. A probability value less than 0.05 was considered significant.                                                                                                                                                 

A total of 200 Sudanese patients  were enrolled. 100 patients (85 males and 15 females) 

diagnosed with tropical splenomegaly were investigated (test group). Their age incidence ranged 

from 20-81 years. Further 100 healthy patients (80 males and 20 females) were also investigated 

as a control group. Their age incidence ranged from 20-76 years. 3 ml ethylene diamine tetra 

acetic acid (EDTA) anticoagulated blood specimens were collected from all participants in both 

groups. Full blood count was performed using an automated multi-parameter blood cell counter 

(Sysmex KXN-21, Japan). 

Results  
 

According to the geographical distribution of patients investigated, most of the patients in this 

study (46%) were coming from Eastern Sudan, 25% of patients were coming from Western 

Sudan, 14%  of patients were coming from Central Sudan, 13% of patients were coming from 

Southern Sudan, and only 2% of patients were coming from Northern Sudan. 

The study detected several causes of the tropical splenomegaly in the patients investigated. The 

major cause (61%) was visceral leishmaniasis, followed by malaria (19%), alcoholism (14%), 

and unknown causes (6%).  

As shown in Table (1), this study found that the mean platelet count was significantly lower in 

test group patients as compared with control group patients (p =  0.00). Furthermore, the mean 

platelet volume (MPV) and the platelets distribution width (PDW) were significantly higher in   
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test group patients as compared with control group patients (p = 0.01 and 0.04 respectively).  

 

Table (1): Correlation of platelets indices detected test and control groups  
 

Parameter Case Mean SD P value 

Platelet count 

cmm 

Test group  99 70  

0.00 
Control group  197 92 

MPV 

femtoliters 

Test group  9.6 1.0  

0.01 
Control group 9.0 0.7 

PDW 

femtoliters 

Test group  13.0 2.8  

0.04 
Control group 12.2 1.5 

 

Discussion  
 

Spleen is one of the most important haemopoietic organs due to its highly specific roles 

infiltration of the blood cells. Any abnormalities in size may lead to perturbation in its function. 

Increase of the spleen size is known as splenomegaly, which leads to an increase in the blood 

cells pooling; and thus decreasing the circulating numbers of all blood cells in the body.                                               

According to gender, the present study revealed that the tropical splenomegaly was predominant 

in males than in females. This finding was similar to the study findings reported by El Makki 

(2012) in Sudan, who found that the majority of patients were males3.                                         

Also, this study showed that the main cause of tropical splenomegaly was visceral leishmaniasis. 

This finding was different from the findings of El Makki (2012) who reported that the main 

cause of tropical splenomegaly syndrome was schistosomiasis3. This difference might be due to 

the fact that most patients investigated in this study were coming from Eastern Sudan where 

visceral leishmaniasis is more prevalent than schistosomiasis.                                                          

On the other hand, in the present context the mean platelets count among the test group patients 

was thrombocytopenic as compared with the control group participants. This finding was in 

agreement with the findings of Richmond and his co-authors (2008)4, Eugene and his co-workers 

(2009)5, and Leite and his colleagues (2013)6, who reported that the mean platelets count was 

significantly lower among patients with splenomegaly.                                                  The 

average size of platelets increases when the bone marrow increases the production of platelets. 

Hence the MPV parameter may be used to assess the platelet production and the platelet 

destruction. The present study found that the MPV was significantly higher among the test group 

patients as compared with the control group. This finding was similar to the finding of  Dani and 

his colleagues (2013)7, who reported a significant higher MPV associated with test group 

patients.                                                                                                                                                    

However, the findings of this study disagrees with the findings of the study conducted by 

Vinholt8 and his co-workers (2014) who reported a lower MPV associated with 

thrombocytopenia. This discrepancy may be due to the different ethnic variations investigated in 

this study.                                                                                                                                                          
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Also, this study found that the platelet distribution width (PDW) was statistically significantly  

higher in test group patients as compared with normal control group participants. This finding 

was similar to the findings of Kim and his co-authors (2014)9 who reported that PDW was found 

associated with thrombocytopenia in splenomegaly patients.                                                   

Conclusion: Thrombocytopenia with increased MPV and PDW was prevalent among Sudanese 

patients with tropical splenomegaly. Furthermore, the association of low platelets count with 

platelets indices was confirmed among tropical splenomegaly patients.  
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