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Aim:Spleen, the secondary lymphoid organ, is gaining clinical importance and hence routine 

classroom dissections need an understanding of splenic morphological variations. The main 

aim of the study was to perform morphometric analysis of spleen specimens and compare the 

findings with those reported elsewhere. Materials and Methods: A total of 50 human cadaveric 

spleens were studied. Morphological features like length, breadth, width and weight were 

measured. Shapes, poles, borders and surfaces of the spleens were observed Results: Spleen 

lengths varied from 7.5 cm to 15.5 cm, with an average of 10.15 cm. Breadths varied from 4.5 

cm to 12.5 cm, with an average of 8.3 cm. Widths of spleens were found to vary from 2 cm and 6 

cm, with an average of 3.96 cm. An increased variation was observed in the splenic weights, 

ranging from 30 to 325 gms, with an average of 138.40 gms. Shapes of the spleens observed 

were wedge shaped (40%), triangular (32% ),tetrahedral (20%) and oval shape (8%). All the 

studied spleens had two poles, three borders and two surfaces. The morphology was found to 

be uniform on the diaphragmatic surface of the spleen while the impressions on the visceral 

surface were found to be gastric, renal, colic and pancreatic. Splenic notches were observed 

both on the inferior and superior borders. Majority of cases (64%) had notches on the superior 

border. The number of notches ranged between zero and five. Conclusion: Present study 

findings could improve the fundamental knowledge of the medical professionals, especially 

anatomists and surgeons as well.  
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1. Introduction
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Spleen is the important secondary immune organ needed for 

generating immune reactions to blood-borne antigens and for 

purifying the blood from foreign substances and aged or damaged 

erythrocytes 1. In human-beings, spleen is the large encapsulated 

mass of vascular and lymphoid tissue, situated in the left quadrant 

of the abdominal cavity between the fundus of the stomach and the 

diaphragm.The shape of the spleen varies from a slightly curved 

wedge to a tetrahedron 2. With age and sex, the size and weight of 

the spleen vary 2. Spleen size in adult individuals is normally 12cm 

long, 7cm broad and 3-4 cms wide. It has an average adult weight of 

150 gms. The normal range varies from 80 to 300 gms, in part 

reflecting the amount of blood  it contains 2. 

      Spleen is an intraperitoneal organ with two surfaces namely, 

supero lateral or diaphragmatic and  inferomedial or visceral 

surface 2-4. It has three borders namely, superior, intermediate and 

inferior 5. Spleen has two poles which are of anterior and posterior 

5. 

The diaphragmatic surface is convex and smooth and is related 

to  the abdominal surface of the left dome of the diaphragm 2. The 

visceral surface is irregular and is characterized by renal, gastric, 

colic and pancreatic impressions 2. In the early foetal life, 1-2 

notches could persist near the anterior extremity from the 

lobulated form of the spleen 2.

The posterior extremity or superior pole is directed towards 

the vertebral column. The anterior extremity or inferior pole is 

usually broad and border like and is laterally directed 2. 

Spleen is gaining widespread clinical importance due to its   

hematological and immunological functional role. It is an 

important hematopoietic organ during fetal life. It filters blood and 

consists of only efferent lymphatic vessels 6. The phagocytes 

present in the organ remove cell debris, aged erythrocytes, other 

blood cells and microorganisms7. As lymphopoiesis continues 

throughout life, the lymphocytes produced by spleen take part in 

immune responses of the body. 

Despite its clinical significance, spleen is very often prone to 

certain negligence. Spleen is vulnerable to several surgical 

complications indicative of splenectomy. As such, the current trend 

of surgeons is to efficiently conserve much splenic tissue and 
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Percentage
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Shap

 Wedge 

Triangular 

Tetrahedral

Oval

Weight (gms) 

30

60

80

100

125

150

175

200

225

250

275

300

325

350

Length (cm) 

7.5 cm

8.0 cm

8.5cm

9.0cm

9.5cm

10.0cm

10.5cm

11.0cm

11.5cm

12.0cm

12.5cm

13.0 cm

13.5cm

14.0cm

14.5cm

15.0 cm

15.5cm

Table 1. Shape of spleen specimens

Table 2. Weight of spleen specimens

Table 3. Length of spleen specimens

2. Materials and Methods: 

3. Results:

preserve its significance 8. Hence, developing an awareness of 

splenic variational anatomy is of paramount importance from the 

fundamental view point. So, the main objective is to determine and 

describe the morphometric variations in the spleen specimens by 

comparing them with the earlier findings.

The present study was conducted in the Anatomy Department 

of Bhaskar Medical College,Yenkapally Village,Moinabad Mandal, 

Ranga Reddy district, Andhra Pradesh. A total of 50 human adult 

cadaveric spleens of both sexes were included.  We did not consider 

sexual dimorphism while carrying out statistical analysis. 

The spleens were removed from the abdominal cavity by 

detaching them from several attachments. The splenic vessels were 

incised near the hilum following the ligation process. Shapes of 

spleen were noted. Using an electronic weighing machine, spleens 

were weighed. 

Length, breadth and width of spleens were measured and 

noted. We considered the maximum distance between the two 

poles of the spleen as its length, maximum distance between two 

points at the same level on the inferior and superior borders as its 

breadth and  maximum width as the width of the spleen. The 

measurements were taken with the help of digital sliding calipers. 

We determined the borders, surfaces and poles of the spleen. The 

notches on the borders and surfaces were carefully observed. The 

impressions on the visceral  surfaces of the spleens were noted. The 

data obtained was tabulated, analyzed statistically and compared 

with the previous studies.

Out of 50 spleens studied, 20 (40%) were wedge shaped,16 

(32%) were triangular,10(20%) were tetrahedral and 4( 8%) were 

oval shaped (Table 1/ Fig. 1-4). The weight of the spleens ranged 

from 30 to 325 gms and the average weight was found to be 138.40 

gms (Table 2).

In this study, we observed a variation in the length of the 

spleens between 7.5 cm and 15.5 cm with an average length of 10.15 

cm (Table.3).  

The breadth varied between 4.5 cm and 12.5 cm, with an 

average breadth of 8.3 cm (Table.4).  The width of the spleens was in 

the range of 2 cm to 6 cm, with an average width of 3.96 cm 

(Table.5).  

Next, we observed two poles, three borders and two surfaces in 

all the spleens. We noted a uniform morphology on the splenic 

diaphragmatic surface and  pressure induced gastric, renal, colic 

and pancreatic impression patterns on its visceral surface. The 

number of spleens showing the notches on the superior border and 

inferior border was found to be 32 (64%) and 10(20%), 

respectively. Although, the range of notches varied between zero 

and five, in most of the specimens, we found one or two notches. In 8 

(16%) specimens, no notches were observed.
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Fig.2  Wedge Shape

Fig.3   Triangular Shape

Fig.4 Oval Shape   
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Table 4. Breadth of spleen specimens

Table 5. Width of spleen specimens 

Fig.1 Tetrahedral Shape 

Sivanageswara Rao Sundara Setty  & Raja Sekhar Katikireddi Int J Biol Med Res. 2013; 4(3): 3464- 3468



3467

 Fig.5 Notches of the spleen

4. Discussion: 

5. Conclusion:  
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Spleen is a haemo-lymphoid organ that plays a central role in 

the defense mechanism of the body. The present study has noted 

many variations in the spleen morphology.

Among the four different shapes we observed, wedge shape 

(40%) was found to be the most common, followed by triangular 

(32%), tetrahedral (20%) and the oval shape (8%).  The proportion 

of wedge shape, tetrahedral, triangular and oval shaped spleens did 

not support the earlier findings3,4.

In this study, there were variations in spleen length from 7.5 to 

15.5 cm, with an average of 10.15 cm and breadth from 4.5 to 12.5 

cm, with an average of 8.3 cm which is close to the breadth of 7 cm 

mentioned in earlier findings 2.  

The weight of the spleen varied from 30 to 325gms, with an 

average of 138.40 gms which appears close to the normal range of 

80 to 300 gms and an average of 150 gms described in the previous 

studies2.

 The length of spleens in the present study was lower compared 

to that mentioned in the earlier studies 2. However, the breadth of 

the spleen was higher compared to that mentioned in the earlier 

studies 2. The values noted for the width of the spleens observed in 

the present study coincided with the earlier studies 2. 

The spleen develops from the coelomic epithelium and from the 

mesenchyme of dorsal mesogastrium. During development, several 

lobules form and fuse with each other at the later stage. In adult 

spleen, notched upper borders indicate lobulation 9. Such lobulated 

appearance could persist in the spleen that could become 

responsible for the presence of notches on the inferior and superior 

borders. In this study, although the number of notches varied from 

zero to five, there were one or two notches in common.

So, the present study findings were in partial agreement with 

the findings reported earlier3,4.

Hence, we describe that the studies related to morphological 

variations could increase the fundamental knowledge related to 

spleen to the anatomists for their routine classroom dissections.  

This knowledge is also very important for the clinicians during their 

day- to -day clinical examinations of the abdomen, surgeons 

performing surgical procedures relevant to spleen and for 

radiologists performing diagnostic procedures. For instance, it was 

reported that adults with small spleen usually have homozygous 

sickle cell disease which cause chronic splenic infarction 10.

Studies related to morphometric analysis of spleen seem to be 

underreported and need to be carried out actively at various 

medical institutions/colleges for obtaining a more concrete 

information. The implications of such projects is that it could not 

only enhance the fundamental knowledge but also furnishes much 

insights on spleen's clinical utility and significance.
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