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Abstract: 

Introduction:  

spleen plays a crucial role within the hematologic and reticuloendothelial systems. The splenic notches 
located along the superior margin serve as a valuable clinical reference for the palpation of an enlarged 
spleen. Hence, the present study was conducted for morphometric assessment of cadaveric spleen. 

 Aim of the study: Morphometric analysis of adult human cadaveric spleens was done in this 

study and compared with the available literature. 

Materials & Methods: A comprehensive examination was conducted on 50 formalin-fixed spleens from 

adult cadavers of both genders, with damaged specimens being excluded from the study. The 

morphological characteristics of the spleen specimens were meticulously analyzed, and various 

morphometric parameters were recorded. Measurements of the spleen's length, breadth, and width were 

taken using Vernier calipers. Additionally, splenic notches were noted along both the superior and inferior 

margins. The weight of each spleen was determined using an electronic balance. The study also 

documented the diverse shapes of the spleens. The collected data underwent statistical analysis utilizing 

SPSS software. 

 Results: Mean length, breath, width and weight were 9.85 cm, 6.94 cm, 3.72 cm and 156 gm respectively. 

Spleen with no notches were 14 % which is little more than other studies. two spleens had notch 

in the intermediate border that is 4% which has not been reported in the available studies. The 

spleen with the least weight was 2.5% weighing 20.39 g was not reported so far 

Conclusion: The role of the spleen in the immune response and its function in defending against infections 

necessitates a conservative management strategy for cases of splenic rupture. A thorough understanding 
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of the spleen's anatomy and physiological functions is crucial for evaluating its significance in various 

disease processes.  

Keywords: Cadaveric, Spleen. 

Introduction: 

 Spleen is a hemolymphoid organ located in the left hypochondrium and partly in the epigastric 

region of the abdomen. Located just beneath the left dome of diaphragm close to 9th, 10th, and 

11th ribs4. It is covered by the periotenum and related to the fundus of the stomach, left kidney 

and the diaphragm1. Spleen is an intraperitoneal, wedge shaped organ, dark purplish in color and 

friable due to high vascularity. The shape of the spleen is also variable and mostly determined by 

Its relations to neighbouring structures during development, it often appears as a slightly curved 

wedge. The size and weight of the spleen varies with age and sex under different conditions1. The 

average adult weight is dependent on volume of blood and weighs between 70 to 150 g and in 

vivo ranges from 150 to 350 g1. The adult spleen is usually 9–14 cm long, 6–8 cm wide and 3–5 

cm thick. Direct traumas to the overlying ribs can rupture the spleen and can cause bleeding in 

the peritoneal cavity3. It is mainly concerned with phagocytosis, maintenance of erythrocytes and 

immune response1. 

The external features of spleen are as follows: 

Two poles: Superior pole and inferior pole.  

Superior pole faces the vertebral column and inferior pole is longer lies adjacent to splenic flexure 

and phrenicocolic ligament1, Inferior pole is at risk of injury during surgical procedures on 

stomach, pancreas, kidney and left suprarenal gland1. 

Three borders: Superior border, inferior border and intermediate border 

 Superior border is notched, inferior border is rounded and an intermediate border which doesn`t 

reach to the anterior end 2. 

Surfaces: Diaphragmatic surface and visceral surface 

 Diaphragmatic surface is smooth and convex visceral surface is concave and marked by 

impressions 2. 
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Hilum:  

On the visceral surface between stomach and left kidney for the passage of splenic vessels and 

ligaments2. 

The spleen develops between two layers of the upper part of the dorsal mesogastrium as discrete 

condensations of mesenchymal cells known as splenunculi fuse together to form spleen3. The 

spleen is nodular in fetus, but the lobules normally disappear before birth. The notches in the 

superior border of the adult spleen indicate the lobulated origin of the spleen10. Spleen gains its 

importance due to its functions during infections and for surgeons during surgeries of left kidney, 

tail of pancreas, stomach and colon.  

The notches, clefts and weight varies with individuals who are of importance to surgeons and 

radiologists. The spleen is classified into two types: compact type and distributed type 

 The surgeon should be able to describe the type by palpating the borders and notches9.In 

compact type the upper border is smooth and rounded. The quantitative study of size and shape 

has become a crucial tool to understand the anatomy and function of several organs, including 

the spleen. Precise studies of the morphometric parameters of the spleen can provide valuable 

insights into its development, function, and potential pathology. In addition, spleen-related 

conditions including lymphoma and splenomegaly can be diagnosed and monitored with the help 

of morphometric analysis. The aim of this study is to find morphological variations of spleen in 

relation to its notches in different borders, clefts in different borders, its weight, length, breadth 

and thickness.  

Aims and objectives: 

1.Establish a comprehensive dataset of spleen morphometric parameters. 

2. Provide a foundation for future studies on spleen morphology and its clinical applications by 
explaining the morphometric characteristics of the spleen. 

 this study will contribute to a better understanding of its anatomy, function, and potential 
pathology, ultimately informing the diagnosis and treatment of spleen-related disorders. 

MATERIAL AND METHODS: 

This present study was done on 50 formalin fixed human adult cadaveric spleens of both the 
sexes obtained from cadavers during routine dissection.  
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Cadavers with any pathologic abnormality and with signs of decomposition were excluded in this 
study. As per the given instructions of Cunningham’s manual of practical anatomy the greater 
curvature of the stomach was pulled to expose the spleen and the ligaments gastrosplenic and 
lienorenal which are attached to the hilum had been cut along with the blood vessels7. The spleen 
was removed and stored in 10% formalin. The spleens were carefully examined to determine the 
presence of splenic notches, clefts, weight, length, breadth and thickness by using standard 
measuring tools. All observations were tabulated and analyzed with their variations compared 
with available literature. 

Comparative morphometric analysis of spleen: 

Measurement(cm) Gray`s 
anatomy 

Manisha 
s More 

et.al 

M 
Chelladurai 

et.al 

Sangeetha 
M et.al 

S 
Manonmani 

et.al 

 

Present 
study 

Length (cm) 9-14 9.97 6-15 9.68 9.275 9.85 

Breadth(cm) 6-8 7.21 2-13 6.84 6.51 6.94 

Thickness(cm) 3-5 3.65 2-6 3.61 3.225 3.72 

Weight(g) 70-350 132.79 50-350 145 133.5 156 

 

RESULTS AND DISCUSSIONS: 
 

In this study out of 50 cadaveric spleens 38 spleens were observed to have the notch on their 

superior borders. There were no notches in 7 spleens. 2 spleens were having notch in the superior 

border along with the cleft in there inferior border. 2 spleen had notch only in the intermediate 

border. Only one spleen was found to have notch only in the inferior border.The weights of the 

50 spleens were recorded and it was ranging from 23.39g to 328.96g.The length, breadth and 

thickness of the 50 spleens were carefully measured by using vernier caliper and the results were 

tabulated. One spleen with the least weight was 23.39g and the largest one was measuring 

328.96g. The length of the spleens was ranging from 6.4cm to 12.1cm. The breadth of the spleens 

was ranging from 3.7cm to 9.8cm. The thickness of the spleen was ranging from 1.3cm to 5.7cm. 

These observations were tabulated and compared with the available literature. 
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Table 1: 

S.no Notches and clefts in the borders No. of Spleen Percentage 

1 Notches in superior border 38 76% 

2 Notches in intermediate border 2 4% 

3 Notches in inferior border 1 2% 

4 Notches in the superior border and cleft in the inferior border 2 4% 

5 No notches 7 14% 
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Image 1: Spleen with no notches 

 

 

 

 

Image 2: Showing spleen with notch on superior border and cleft on inferior border on left and 

spleen showing notches on superior and inferior border on right. 

 

Image 3:  Spleen showing notch on the intermediate border. 
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Table 2: 

S.no Length of the spleen(cm) No. of. spleen Percentage 

1 6-8 9 18% 

2 8-10 24 48% 

3 10-13 17 34% 

 

The spleen with the maximum length was 12.1 cm and the spleen with the minimum length was 

6.4cm. The average length of the spleen was 9.275cm. 

 

Image 4: showing measuring the length of spleen between two ends. 

Table 3: 

Sr. No Breadth of the spleen(cm) No. of. Spleen Percentage 

1 3-6 18 36% 

2 6-10 32 64% 
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 The spleen with the minimum breadth was 3.7 cm and the spleen with the   maximum breadth 

was 9.5 cm. The average breadth of the spleen was 6.94cm. 

Table 4: 

S.no Thickness of the spleen(cm)  No. of. spleen  Percentage 

1. 1-2  6  12% 

      

2. 2-4  32  64% 

3. 4-6  12  24% 

  

The spleen with the maximum thickness was 5.5 cm and the spleen with the minimum 

thickness was 1.3 cm. The average thickness of the spleen was 3.225cm 
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Table 5: 

S.no Weight of the spleen 
(gm.) 

No. of. spleen Percentage 

1 20- 50 7 14% 

2 60-100 11 22% 

3 100-200 27 54% 

4 200-300 4 8% 

5 300-350 1 2% 

 

 

Image 5: 

The spleen with the least weight was 20.39g and the spleen with the maximum weight was 

328.96g. The average weight of the spleen was 133.50g 

Conclusion: 
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This study aimed to investigate the morphometric analysis of the spleen in relation to its notches 

and measurements in adult human cadaveric spleens . The result of this study provide valuable 

insights into the morphological characteristics of the spleen, which can be useful in various fields 

of medicine, including anatomy, surgery, and radiology. The present study observed a significant 

variation in the morphometric parameters of the spleen, including its length, breadth, thickness, 

and weight. The mean length, breadth, and thickness of the spleen were found to be 9.85cm, 

6.94cm, and 3.725cm, 156g. 76% of spleen of this study was having notches in the superior 

border which corresponds with other studies. Spleen with no notches were 14 % which is little 

more than other studies. two spleens had notch in the intermediate border that is 4% which has 

not been reported in the available studies. The spleen with the least weight was 2.5% weighing 

20.39 g was not reported so far. Additionally, the correlation between spleen size and body 

weight can be used to develop more accurate diagnostic criteria for spleen related disorders. 

These results are in line with earlier research that found notable differences in the spleen's 

morphometric properties. The study also observed a significant variation in the presence and 

distribution of notches and clefts in the spleen borders. In conclusion, this study provides a 

comprehensive morphometric analysis of the spleen in relation to its notches and measurements 

in adult human cadaveric spleens. The results of this study have important implications for 

various fields of medicine and can be used as a reference guide for future studies. The study 

demonstrates the value of morphometric analysis in advancing our understanding of the spleen 

anatomy and its clinical significance. 
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