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ABSTRACT:  
Aim: To conduct a morphometric analysis of an adult human spleen in a cadaver. Material and methods: The current 
investigation was carried out on a total of forty adult human cadaveric spleens that were obtained from the Anatomy 
Department. Every single spleen was scrutinized for its morphometric characteristics, such as its form and the amount of 

notches on its borders. Additionally, a vernier calliper was used to obtain measurements of the organ's length, width, and 
thickness. Results: There were five distinct forms of the spleen among the total of forty spleens that were examined. 17 
spleens had a wedge form, accounting for 52.5% of the total, 9 spleens had a triangular shape, accounting for 22.5% of the 
total, 6 spleens had a tetrahedral shape accounting for 15% of the total, 4 spleens had an oval shape accounting for 10% of 
the total, and 4 spleens had an irregular shape accounting for 10% of the total. It was determined whether or not any of the 
spleens had notch marks on them. 25 spleens had notches on their superior borders, 2 spleens had notches on their inferior 
borders, 9 spleens had notches in both their superior and inferior borders, and 4 spleens did not have any notches on either of 
their borders. The percentage of spleens that did not have any notches on either of their borders was 10%.  Conclusion: 

During normal clinical tests, having an understanding of the morphometric variances that might occur is beneficial for 
clinicians, surgeons, and radiologists. During spleen transplantations and surgical operations, these changes need to be taken 
into consideration in order to distinguish the condition from splenic damage. 
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INTRODUCTION 

The spleen is the biggest lymphoid organ in the 

human body and may be found in the left 

hypochondrium, where it rests on the left colic 
flexure, just across from the 9th to 11th ribs.1 It is one 

of the organs that is often harmed when there is blunt 

force trauma to the abdomen as well as when there is 

a penetrating injury to the upper left abdominal 

quadrant.2 The spleen has anterosuperior and 

posteroinferior boundaries, as well as a superior and 

an inferior pole, a superolateral diaphragmatic 

surface, and an inferior visceral surface. The superior 

pole is often oriented such that it faces the spinal 

column and corresponds to the posterior extremity. 

Anteriorly, the anterosuperior and posteroinferior 
boundaries are connected by the inferior pole, which 

has a smaller angle of angulation than the superior 

pole. The surface of the diaphragm is smooth and 

convex, and its main orientation is superiorly and 

laterally; however, the posterior section may have an 

orientation that faces posteriorly. The surface of the 

viscera is uneven and is oriented in a way that faces 

inferomedially toward the abdominal cavity. In most 

cases, the anterosuperior border will be convex, and 
the inferior part of this border could have one or two 

notches. Both the size and weight of the spleen may 

change depending on an individual's age, as well as 

their gender, and even within the same person 

depending on the circumstances. The adult spleen 

typically measures 9-14 centimeters in length, 6-8 

centimeters in width, and 3-5 centimeters in thickness. 

Puberty marks the point at which it is at its greatest 

extent, and it continues to shrink after that. The 

volume of blood that's in an adult's body affects how 

much they weigh on average. In vivo, the weight may 
vary from 150 to 350 grams, and after being drained 

of blood, it can weigh anywhere from 70 to 120 

grams.3 Spleen lobulation, wandering spleen, 

auxiliary spleen, polysplenia, and absence of the 

spleen are all examples of uncommon congenital 
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defects that may affect the organ during development. 

Spleen lobulation is the most common of these 

abnormalities.4 After birth, the spleen's primary 

function is to locate, remove, and eliminate damaged 

red blood cells (RBCs) and platelets. Before birth, the 
spleen functions as a hematopoietic organ. In addition 

to these functions, this organ serves as a reservoir of 

blood and contains red blood cells as well as 

platelets.1 The spleen plays a role in a wide variety of 

distinct clinical processes, including generalized 

haematopoietic and lymphopoietic diseases, systemic 

infections, sepsis, and immunologic-inflammatory 

processes. Even though it plays an important role in 

clinical practice, the spleen sometimes appears to be 

"the forgotten organ" until it is big, injured, or 

infected.5 Numerous studies are of the opinion that 

radiologists and physicians have to have a 
comprehensive understanding of the normal spleen 

variations, in addition to the pertinent congenital and 

acquired abnormalities, in order to accurately interpret 

the varied spectrum of results that may involve the 

organ.6-9 

 

MATERIAL AND METHODS  

After receiving clearance from both the protocol 

review committee and the institutional ethics 

committee, this prospective observational research 

was carried out at the anatomy department. The 
current investigation was carried out on a total of forty 

adult human cadaveric spleens that were obtained 

from the Anatomy Department. Every single spleen 

was scrutinized for its morphometric characteristics, 

such as its form and the amount of notches on its 

borders. Additionally, a vernier calliper was used to 

obtain measurements of the organ's length, width, and 

thickness. All of these observations and data were 

entered into a spreadsheet, subjected to statistical 

analysis, and compared to earlier research. 

1. Length - maximum distance between the two 

ends of the spleen. 

2. Breadth - maximum distance between two points 

at the same level on the superior and inferior 

borders. 

3. Thickness - Midpoint of both the visceral and 

diaphragmatic surfaces. 
 

RESULTS 

There were five distinct forms of the spleen among 

the total of forty spleens that were examined. 17 

spleens had a wedge form, accounting for 52.5% of 

the total, 9 spleens had a triangular shape, accounting 

for 22.5% of the total, 6 spleens had a tetrahedral 

shape accounting for 15% of the total, 4 spleens had 

an oval shape accounting for 10% of the total, and 4 

spleens had an irregular shape accounting for 10% of 

the total. 

It was determined whether or not any of the spleens 
had notch marks on them. 25 spleens had notches on 

their superior borders, 2 spleens had notches on their 

inferior borders, 9 spleens had notches in both their 

superior and inferior borders, and 4 spleens did not 

have any notches on either of their borders. The 

percentage of spleens that did not have any notches on 

either of their borders was 10%. There were a total of 

zero to six notches in some of the spleens, although 

the majority of the spleens had either one or two 

notches. Two of the spleens examined showed 

evidence of a splenic fissure on the surface of the 
diaphragm. 

The length of the spleen ranged anywhere from 7 cm 

to 15 cm, with the majority of the specimens having a 

length that fell between between 7 and 11 cm. The 

width of the spleen ranged anywhere from 4 

centimeters to 12 centimeters, with the majority of the 

specimens having a width that fell somewhere in the 

range of 4 to 8 centimeters. It was found that the 

thickness of the spleen might vary anywhere from 2 

cm to 6 cm, with the majority of the specimens falling 

somewhere in the region of 2-4 cm. 

  

Table 1: Length of spleen 

Length(cms) No of specimens Percentage (%) 

7-9 14 35 

9-11 16 40 

11-13 8 20 

13-15 2 5 

Table 2: Breadth of spleen 

Breadth(cms) No of specimens Percentage (%) 

4-6 20 50 

6-8 13 32.5 

8-10 6 15 

10-12 1 2.5 
 

Table 3: Thickness of spleen 

Thickness(cms) No of specimens Percentage (%) 

2-3 18 45 

3-4 18 45 

4-5 3 7.5 
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5-6 1 2.5 

Table 4: Comparison of measurements of spleen with previous studies 

  Shapes of spleen 

Authors No of 

specimens 

Wedge Tetrahedral Oval Triangular Irregular 

Siva C et al 10 60 73.33 6.67 6.67 13.33 - 

Sangeetha et al 11 53 33.9 15 9.4 33.9 7.6 

Subhash et al 12 66 40.91 27.27 18.18 4.55 4.55 

Sudharani et al 13 50 78 18 - 2 2 

Present study 50 42.5 15 10 22.5 10 

 

Table 5: Comparison of measurements of spleen with previous studies 

Authors No of specimens Measurements of spleen 

  Length (cms) Breadth (cms) Thickness (cms) 

Sangeetha et al 11 53 9.68 6.84 3.61 

Subhash et al 11 66 9.4 6.4 3.3 

Sudharani et al 12 50 9.5 7.1 3.7 

Present study 50 10.36 6.42 3.46 
 

DISCUSSION  

The spleen is a vital organ in the blood and lymphatic 
systems. Malaria, typhoid, infectious mononucleosis, 

and leukemia are some of the diseases that often cause 

splenomegaly in patients. Under these circumstances, 

doctors are able to separate the spleen from other 

organs by palpating the splenic notches that are often 

located on the upper edge of the organ.10-14   

In the current investigation, observations were made 

about the morphometric shifts that might occur in the 

spleen. The wedge form was the most prevalent, 

followed by the triangular shape, the tetrahedral 

shape, the oval shape, and the irregular shape. The 

wedge-shaped spleens made up 42.5% of the total, 
which is consistent with the findings of Sangeetha et 

al.11 and Subhash et al.12 The triangular-shaped 

spleens made up 26% of the total, which is also 

consistent with the findings of R. Siva Chidambaram's 

research.10  

The length of the spleen, on average, was measured to 

be 10.36 cm in this research, which is comparable to 

the lengths measured in investigations carried out by 

Rao et al.15 (10.5 cm) and Michels et al.16 (11 cm). 

The average width of the spleen in this research was 

6.42 centimeters, which is comparable to the 
investigations that were conducted by Sangeethe et 

al.11 (6.84 centimeters) and Subhash et al.12 (6.4 

centimeters). 

It was found in this research that the average thickness 

of the spleen was 3.46 cm, which is comparable to the 

findings of investigations carried out by Sangeetha et 

al.11 (3.61 cm), Subhash et al. 7 (3.3 cm), and 

Sudharani et al.13 (3.7 cm). 

In the current investigation, the splenic notches were 

found on the superior border of the specimens in 62.5 

percent of the cases. In the prior research, the splenic 

notches on the superior border were found in 98% of 
the specimens. These notches were seen in 50% of the 

cases by Subhash et al.12, 80% of the cases by 

Sudharani et al.13, 83% of the cases by Sangeetha et 

al.11, and 50% of the cases by Nayak et al.17. In the 

current investigation, the notch on the inferior border 
was identified in 5% of cases, which is comparable to 

the 3.3% found in the study carried out by Forsythe 

RM et al.2  

 

CONCLUSION  

During normal clinical tests, having an understanding 

of the morphometric variances that might occur is 

beneficial for clinicians, surgeons, and radiologists. 

During spleen transplantations and surgical 

operations, these changes need to be taken into 

consideration in order to distinguish the condition 

from splenic damage. 

 

REFERENCES 
1. Moore KL, Dalley AF, Agur AMR. Moore clinically 

oriented anatomy. 7th ed. Philadelphia: Lippincott 

Williams & Wilkins; 2014. 
2. Forsythe RM, Harbrecht BG, Peitzman AB. Blunt 

splenic trauma. Scand J Surg. 2006;95:146-51. 
3. Petroinau A. Spleen. In: Standring S, editor. Gray’s 

anatomy: The anatomical basis of the clinical practice. 
41st ed. London: Elsevier; 2016. p. 1188-93. 

4. Tenaw B, Muche A. Assessment of anatomical 
variation of spleen in an adult human cadaver and its 

clinical implication: Ethiopian cadaveric study. Int J 
Anat Var. 2018;11(4):139-42. 

5. Varga I, Galfiova P, Adamkov M, Danisovic L, Polak 
S, Kubikova E, Galbavy S. Congenital anomalies of 
the spleen from an embryological point of view. Med 
Sci Monit. 2009;15(12):RA269-76. 

6. Chidambaram RS, Sridhar S. Morphological variations 
of spleen: A cadaveric study. Journal of Evidence 

Based Medicine and Healthcare. 2005;2(29):4248-54, 
7. Nayak BS, Somayaji SN, Soumya KV. A study on the 

variations of size, shape and external features of the 
spleen in South Indian population. Int J Morphol. 
2011;29(3):675-77. 

8. Vancauwenberghe T, Snoeckx A, Vanbeckevoort D, 
Dymarkowski S, Vanhoenacker FM. Imaging of the 
spleen: what the clinician needs to know. Singapore 

Med J. 2015; 56(3):133-44. 



Ali MIR  

298 
Journal of Advanced Medical and Dental Sciences Research |Vol. 7|Issue 11| November 2019 

9. Srivani D, P Sofia P, Pillai TJ, Devi CKL. A study on 
morphological variations of spleen in fetal and adult 
specimens and its clinical significance. Indian J Clin 
Anat Physiol. 2018;6(4):475-80 

10. Chidambaram RS, Sridhar S. Morphological variations 

of spleen: A cadaveric study. J Evid Based Med 
Healthcare. 2015;2(29):4248–54. 
doi:10.18410/jebmh/2015/601. 

11. Sangeeta M, Varalakshmi KL, Sahana BN. Cadaveric 
Study of Morphometry of Spleen. J Med Sci Health. 
2015;01(03):14–7. 
doi:10.46347/jmsh.2015.v01i03.004. 

12. Gujar SM, Oza SG, Shekhawat J. A cadaveric study of 

human spleen and its clinical significance. Natl J Clin 
Anat. 2017;6(1):35–41. doi:10.4103/2277-
4025.297654. 

13. Sudharani K, Usha M, Ratnachary P. A Study of 
Regional Anatomy of Spleen. J Evid Based Med 
Healthcare. 2015;2(15):2276–86. 
doi:10.18410/jebmh/2015/320. 

14. Weinreb NJ, Rosenbloom BE.    Splenomegaly, 
hypersplenism, and hereditary disorders with 
splenomegaly. Open J Genet 2013;03(01):24–43. 
doi:10.4236/ojgen.2013.31004. 

15. Rao S, Katikireddi RS. Morphometric Study of Human 

Spleen. Biol Med Res. 2013;4(3):3464–8 
16. Michels N. The variational anatomy of the spleen and 

splenic artery. Am J Anat. 1942;70(1):21–72. 
doi:10.1002/aja.1000700103. 

17. Nayak SB, Somayaji SN, Soumya KV. A Study on the 
Variations of Size, Shape and External Features of the 
Spleen in South Indian Population. Int J Morphol. 
2011;29(3):675–7. doi:10.4067/s0717- 

95022011000300001. 
18. Das S, Abdlatiff A, Suhaimi FH, Ghazalli H, Othman 

F. Anomalous splenic notches: A Cadaveric study with 
clinical implications. Bratisl Lek Listy. 
2008;109(11):513–6. 

 

 

http://dx.doi.org/10.18410/jebmh/2015/601
http://dx.doi.org/10.46347/jmsh.2015.v01i03.004
http://dx.doi.org/10.4103/2277-4025.297654
http://dx.doi.org/10.4103/2277-4025.297654
http://dx.doi.org/10.18410/jebmh/2015/320
http://dx.doi.org/10.4236/ojgen.2013.31004
http://dx.doi.org/10.1002/aja.1000700103
http://dx.doi.org/10.4067/s0717-95022011000300001
http://dx.doi.org/10.4067/s0717-95022011000300001

