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ABSTRACT: 

Background: The spleen, since the dawn of humanity is an organ of mystery. In ancient period, spleen was believed to 

“minister the soul”, because of its role in production of laughter. The spleen in humans today is believed to perform 

phagocytic and immune function that is derived from its peculiar structure. The spleen shows varied morphometric 

variations right from its shape, weight, height, width and lobes. The knowledge of these variations is important to clinicians 

as well as surgeons while performing splenectomy operations. Objective: To study the normal anatomy of spleen and its 

anatomical variations. 

 Material & Method: The study included 60 human adult cadaveric spleens collected from the department of anatomy of a 

tertiary care hospital from western Maharashtra region.  The spleens obtained were from both sexes. They were stored in 

10% formalin solution in numbered jars. The various parameters were measured and statistically analyzed. 

Result &Conclusion: The length of the spleen varied from a minimum of 9cms to a maximum of 13.5cms. The breadths of 

the spleen in the present study varied from 4cms to 9cms while the width from 1.5cms to 7cms. The splenic notches in 

48.33% specimen were present on superior border. However, in 23.33% spleens notches were absent on either border. 

Various shapes of spleen were noted, the commonest being wedge shape. Hence, to study the morphometry of spleen and its 

anatomical variations will be of great use to clinicians in evaluating splenomegaly cases and to surgeons while performing 

splenectomy operations. 
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Introduction:  

The spleen, since the dawn of humanity is an organ 

of mystery. In ancient period, spleen was believed 

to “minister the soul”, because of its role in 

production of laughter. A lot of varied ideas 

persisted till recently, especially the one adapted by 

Aristotle (384-322 B.C.), who stated that spleen 

had no significant function in sustaining life 
(1)

. 

After all the strange myths, finally the spleen in 

humans today is believed to perform phagocytic 

and immune function that is derived from its 

peculiar structure.The spleen is the largest 

lymphoid organ and the second largest organ of the 

reticuloendothelial system demanding continuous 

attention from the anatomical, immunological and 

clinical point of view 
(2,3)

. The normal spleen varies 

greatly in size. The largest spleen that was removed 

with recovery of patient, weighed 8100 gms 

reported by Madden and Appleberry 
(4)

.The size in 

adults is usually 12cm long, 7cm broad and 3-4 cm 

wide. It has two surfaces diaphragmatic and 

visceral. The spleen has two poles anterior and 

posterior. The notches persist from the lobulated 

form of the spleen in the early fetal life 
(5)

.  
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Objectives: 

1) To study the normal anatomy of spleen.

2) To study anatomic variations of spleen.

Material and Method: 

     The study included 60 human adult cadaveric 

spleens collected from department of Anatomy, of 

a tertiary care hospital from western Maharashtra

region. The spleens obtained were from both sexes. 

They were stored in 10% formalin solution in 

numbered jars.  

Criteria for selection  

Apparently normal human cadaveric spleens of 

both the sexes were selected. The spleens damaged 

either due to injury or pathological process was 

omitted from the study. 

Following parameters were taken into 

consideration:- 

1) Length. 

2) Breadth. 

3) Width of spleen 

4) Weight of spleen 

5) Shape of spleen 

6) Borders. 

7) Poles. 

8) Surfaces of spleen 

9) Impressions on spleen 

10) Notches present on splenic borders

Material used: 
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To study the normal anatomy of spleen. 

To study anatomic variations of spleen. 

The study included 60 human adult cadaveric 

spleens collected from department of Anatomy, of 

a tertiary care hospital from western Maharashtra 

region. The spleens obtained were from both sexes. 

They were stored in 10% formalin solution in 

Apparently normal human cadaveric spleens of 

both the sexes were selected. The spleens damaged 

pathological process was 

Following parameters were taken into 

borders 

1) Scissors  

2) Blunt and toothed forceps

3) Measuring scale 

4) Graph paper 

5) Weighing machine 

6) Stationary material 

7) Plastic jars, Trays 

8) 10 % formalin solution

Method  

     Specimens were collected during routine 

dissection practicals conducted in the department of 

anatomy, of a tertiary care hospital from western 

Maharashtra region. The spleens obtained were 

from both sexes. After the peritoneum was opened 

the spleen was freed from the posterior abdominal 

wall viscera and stomach by cutting throug

gastro-splenic and lienorenal ligaments. The 

pancreas along with splenic artery was dissected up 

to the celiac artery. The specimen was removed 

along with a segment of splenic artery. They were 

washed with tap water to clean debris and fatty 

tissue.  

The spleens were then weighed. Their length, 

breadth and width were measured using measuring 

board and graph paper. The borders, surfaces and 

poles were determined. The notches and

impressions over the spleen were noted and 

photographed.    

 

Photograph: - Showing the length of the 

spleen. 

36 

Blunt and toothed forceps 

10 % formalin solution 

Specimens were collected during routine 

the department of 

anatomy, of a tertiary care hospital from western 

Maharashtra region. The spleens obtained were 

from both sexes. After the peritoneum was opened 

the spleen was freed from the posterior abdominal 

wall viscera and stomach by cutting through the 

splenic and lienorenal ligaments. The 

pancreas along with splenic artery was dissected up 

to the celiac artery. The specimen was removed 

along with a segment of splenic artery. They were 

washed with tap water to clean debris and fatty 

The spleens were then weighed. Their length, 

breadth and width were measured using measuring 

board and graph paper. The borders, surfaces and 

poles were determined. The notches and 

impressions over the spleen were noted and 
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Results: 

The various morphometric parameters of the spleen were noted and the data 

below shows the mean, mode and standard deviation for length, width and breadth of spleens.

Parameter Mean

Length 10.61 cms

Breadth 6.45cms

Width 3.32 cms

 

 In the study, length of the spleen varied from a 

minimum of 9cms to a maximum of 13.5cms. Most 

of the spleens i.e. 17 (28.33%) of them were in the 

range of 9-9.5cms. The breadth of the spleen varied 

from 4cms to 9cms. In 14 spleens i.e. in 23.33 % 

specimens the breadth was found to be ranging 

 

 

 

 

Most of the spleens i.e. in 76.66% all the four, 

gastric, renal, pancreatic and colic impressions 

were present. Whereas, in 20% spleens three i.e. 

gastric, renal and colic impressions were noted. In 

3.33 % spleens only renal and gastric impression 

were seen. Maximum number of spleens (68.33%) 

were wedge shaped and only 1.66 % were irregular 

9 cms 

Photograph
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The various morphometric parameters of the spleen were noted and the data was statistically analyzed. The

below shows the mean, mode and standard deviation for length, width and breadth of spleens. 

Mean Mode Standard deviation

10.61 cms 11 cms 1.27

6.45cms 6 cms 1.31

3.32 cms 3 cms 1.07

In the study, length of the spleen varied from a 

minimum of 9cms to a maximum of 13.5cms. Most 

(28.33%) of them were in the 

9.5cms. The breadth of the spleen varied 

from 4cms to 9cms. In 14 spleens i.e. in 23.33 % 

specimens the breadth was found to be ranging 

from 5.6 to 6cms.Regarding width, it is noted that 

the values vary from 1.5cms t

maximum numbers of spleens fall in the range of 

2.6 to 3cms. 

 

Most of the spleens i.e. in 76.66% all the four, 

gastric, renal, pancreatic and colic impressions 

were present. Whereas, in 20% spleens three i.e. 

gastric, renal and colic impressions were noted. In 

3.33 % spleens only renal and gastric impression 

en. Maximum number of spleens (68.33%) 

were wedge shaped and only 1.66 % were irregular 

in shape. In 48.33% specimen they were present on 

superior border. However, in 23.33% spleens 

notches were absent on either border. 

notches varied from being 0-

Moreover, in maximum number of spleens i.e. in 

33.33% there was only 1 notch present on the 

splenic borders. 

11.5 cms 13.5 cms 

Photograph:- Showing the variations in size of spleen 
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analyzed. The table 

Standard deviation 

1.27 

1.31 

1.07 

from 5.6 to 6cms.Regarding width, it is noted that 

the values vary from 1.5cms to 7cms. But, 

maximum numbers of spleens fall in the range of 

 

in shape. In 48.33% specimen they were present on 

superior border. However, in 23.33% spleens 

notches were absent on either border. The splenic 

-5 in number. 

Moreover, in maximum number of spleens i.e. in 

33.33% there was only 1 notch present on the 
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Discussion: 

The importance of the spleen in protection from 

infection was neglected and it was thought earlier 

that the other lymphatic organ of the body could 

take over the function. But a series of animal 

experiments and patient follow-up studies reveal its 

actual importance in protection from blood borne 

sepsis, where its role as a blood filter is very 

significant. Hence, splenectomy is nowadays not 

advocated unless it has strong indications like 

traumatic rupture, neoplasm, etc., wherein it is 

always partial splenectomy which is preferred. 

Therefore, it is very important for the clinicians as 

well as surgeons to have knowledge about the 

morphological variations of spleen. Studies in the 

 

 

 

 

 

 

5 notches – superior 

border 

Photograph: - Showing the notches of spleen.
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The importance of the spleen in protection from 

infection was neglected and it was thought earlier 

that the other lymphatic organ of the body could 

take over the function. But a series of animal 

up studies reveal its 

mportance in protection from blood borne 

sepsis, where its role as a blood filter is very 

enectomy is nowadays not 

has strong indications like 

traumatic rupture, neoplasm, etc., wherein it is 

enectomy which is preferred. 

Therefore, it is very important for the clinicians as 

well as surgeons to have knowledge about the 

morphological variations of spleen. Studies in the 

past have been carried out to highlight these 

variations but most of them were conducted either 

in foreign countries or other parts of India and the 

data available was discrete. Hence, the present 

study was undertaken with an aim to provide 

composite data regarding both the morphometric 

features of spleen as well as its arterial pa

which is the basis for splenectomy operations in the 

recent times. The data in this study highlights the 

variations in the western Maharashtra region, the 

references of which are very few.  

Various authors hence, studied the morphology of 

spleen. Following table shows the means of length, 

breadth and width of spleens.   

Showing the notches of spleen. 
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study was undertaken with an aim to provide 

composite data regarding both the morphometric 

features of spleen as well as its arterial pattern 

which is the basis for splenectomy operations in the 

recent times. The data in this study highlights the 

variations in the western Maharashtra region, the 

Various authors hence, studied the morphology of 

lowing table shows the means of length, 
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Parameter Gray 
(5)

 

 

Michel
(6)

 

 

S Rao 
(7)

 P Chaware
(8)

 

 

Adil Asghar
(9)

 

 

Present study 

Length 12cms 11cms 10.15cms 9.66cms 10.67cms 10.61cms 

Breadth 7cms 7cms 8.3cms 6.22cms 6.26cms 6.45cms 

Width 3cms to 

4cms 

3cms 3.96cms 3.06cms 4.86cms 3.32cms 

 

The findings of the present study were closely 

related to that of the previous findings. Researchers 

in the past have measured the length, breadth and 

width with the help of Computed Topography and 

ultrasound also. Rayhan et al in 2011 have 

correlated the splenic size with age too
 (10)

. 

Similar to the earlier studies, in the present study 

also the weight of the spleens ranged between 80-

300 gms 
(4, 8)

.  As stated by Gray’s the average 

weight of the spleen is 150gms, which varies from 

80-300 gms 
(5)

. S Rao et al in their study mentioned 

the weight ranging from 30-325 gms 
(7)

. In the 

present study the weight ranged between 82 gms to 

285 gms. The average weight was 147.98gms 

which is closely related with the previous findings. 

Also, in the present study, the spleens were 

observed for the presence of poles, borders and 

surfaces. Gray’s mentioned the presence of two 

poles anterior and posterior, two borders- superior 

and inferior separating two surfaces- diaphragmatic 

and visceral (5).  S Rao et al in their study also 

mentioned the presence of two poles and two 

surfaces but stated that spleen has three borders 
(7)

.  

In the present study too, spleens showed presence 

of 2 borders, 2 poles and 2 surfaces. The findings in 

the present study are similar to those of Gray’s. The 

impressions on the visceral surface as per Gray’s 

show gastric, renal, colic and pancreatic 

impressions
(5)

. However, in the present study 

76.66% of spleens showed all the four impressions, 

20% had gastric, renal and colic impressions while 

3.33% of spleens had only gastric and renal 

impressions.  

In the present study, the spleens did show 

variations in the shape. In the previous study done 

by Gray’s he noted the shape of the spleen to vary 

from wedge to tetrahedron 
(5)

.  Michel’s in his 

study observed that, 44% spleens are wedge 

shaped; 42% are tetrahedral and 14% are triangular 

(6)
.  S Rao et al also mentioned the different shapes 

of spleen. In their findings they mentioned that 

40% spleens were wedge, 32% were triangular, 

20% were tetrahedral while 2% were oval in shape 

(7)
.  M Hussein et al encountered liver and 

pyramidal shaped spleens in 9.3% specimens 
(11)

.  

In the present study wedge shaped spleens were 

noted in 68.33%, tetrahedral in 13.33%, oval in 

8.33%, triangular in 5%, flat in 3.33% and irregular 

spleen in 1.66% of specimens. Similar shapes of 

spleens were noted by the study conducted by P 

Chaware et al
(8)

.  
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Following tables shows the variations in the notches present on the splenic borders. 

 

Authors Superior border Inferior border None 

S Rao
(7) 

64% 20% 16% 

M Hussein
(11) 

9.3% 12.5% -- 

P Chaware
(8) 

74.76% 24.31% 19.81% 

Present study 48.33% 5% 23.33% 

 

Conclusion: 

The spleen, despite its clinical significance is very 

often neglected. The knowledge of the variational 

anatomy of the spleen is of fundamental 

importance especially for clinicians, radiologists 

and surgeons for splenectomy. The length of the 

spleen in the present study varied from 9-13.5cms 

with mean of 10.61cms.The breadth was between 

4-9cms with mean of 6.45cms.The width of the 

spleen varied between 1.5- 7cms with mean being 

3.32cms.The weight of the spleen was between 

82gms to 285gms. The average weight was 

147.98gms.All the spleens had 2 borders, 2 poles 

and 2 surfaces. The visceral surface in 76.66% of 

specimens showed presence of gastric, renal, colic 

and pancreatic impressions. In 20% of spleens 

gastric, renal and colic impressions were seen, 

whereas, in 3.33% only gastric and renal 

impressions were noted.Various shapes of spleen 

were noted, the commonest being wedge shape 

which was observed in 68.33% spleens. 13.33% 

spleens were tetrahedral, 8.33% were triangular. 

Oval, flat and irregular were the unusual shapes 

encountered in the present study in 8.33%, 3.33% 

and 1.66% spleens respectively.The spleens 

presented notches on the superior as well as inferior 

borders. In 48.33% spleens the notches were seen 

on superior border and 5% of them showed notches 

on inferior border. The notches were present on 

both the borders in 23.33% specimens while in 

23.33% the notches were totally absent. The 

notches varied from 0-5 in number with maximum 

number of spleens having one or two notches. The 

findings regarding the morphometry of spleen were 

in accordance with the previous studies. In the 

present study a few deviations of percentages noted 

for the morphometric data from the previous 

studies could be because of some geographical, 

racial or sexual differences. 

 

References: 

1) Pradeep P. Mistry, The spleen and the surgeon.Dept. of Surgery; University of Pretoria. March 2007.1-13. 

2) Liana F A S; Livia M A S; Paula S T; Sanna R P; Larissa V B; Antonio R da S F. Morfometric study of arterial 

branching of the spleen compared to radiological study. Rev. Col. Bras. Cir. vol.38 no.3 Rio de Janeiro May/June 

2011 

3) Machalek, L., Houserkova, D., Holibkova, A. (1996) A Contribution to the Vascular Anatomy of the Human 

Spleen. Acta Univ. Palacki. Olomuc. (Olomouc) Fac. Med. 140, 11-15. 

4) Hollinshead WH. Anatomy for Surgeons. 3rd ed. vol-2. New York: Harper and Row, 1982; 436-45. 

5) Standring S: Gray’s Anatomy: The Anatomical Basis of the Clinical Practice, 39th edition. Edinburg: Elsevier 

Churchill Livingstone, 2006; 1239-44. 

6) Michel NA. The variational anatomy of the spleen and the splenic artery. Am. Jr. Anat. 1942; 70: 21-72  

40 



Medworld –asia International Publishers  

Applied Physiology and Anatomy Digest [P ISSN: 2456 – 4095]  

 September  2017 (2) 02, 35-41 

36 

www.apad.co.in/ahire  et al 

 

7) Sivanageswara Rao, Sundara Setty & Raja Sekhar Katikireddi. Morphometric Study of Human Spleen.  Int J Biol 

Med Res. 2013; 4(3): 3464- 3468. 

8) Chavare PN, Belsare SM, Kulkarni R, Pandit SV, Ughade JM. Morphological Variations of the Human Spleen 

Journal of Clinical and Diagnostic Research. 2012 April, Vol-6(2): 159-162 

9) Adil Asghar, Shagufta Naaz, Dushyant Agrawa l, P.K. Sharma. Morphometric Study of Spleen in North Indian 

Adult Population: CT Scan Image Based Study. Journal of Clinical and Diagnostic Research. 2011 October, Vol-

5(5): 974-977 

10) Rayhan Ka, Ara S, Nurunnabi A, Kishwara S, Noor M. Morphometric study of the postmortem Human spleen. J 

Dhaka Med Coll. 2011; 20(1): 32-36. 

11) Muktyaz Hussein, Khalid Hassan, Birendra Yadav, Nema Usman. Anatomical Variations of Spleen In North 

Indian Population And Its Clinical Significance. Innovative Journal of Medical and Health Science 3: 4 July – 

August. (2013) 190 - 192. 

 

 

 

 

 

41 


