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Abstract 

Background: The knowledge of branching pattern of splenic artery, different levels of its division and their measurements, 

especially lobar artery, segmental artery, trabecular artery and polar artery is very important for surgeons and radiologists to 

perform devascularisation of particular part of the spleen to perform partial splenectomy. Therefore, present study was 

started with objectives to explore the origin, course, branching pattern of splenic artery into lobar artery, segmental artery 

and polar artery. And to compare our findings with the previous studies. 

Material and method: The present study was carried out on 30 embalmed cadavers using 10% formalin solution at S N 

Medical College Jodhpur for the duration of 2 years. The splenic artery was exposed with standard dissection techniques. 

The origin of splenic artery, type of course of the splenic artery, branching pattern of splenic artery trunk, lobar artery, 

segmental artery and trabecular artery, percentage of occurrence of segmental artery and polar artery was explored. Then 

length of the trunk of splenic artery, lobar artery, segmental artery and trabecular artery were measured. These findings were 

compared with the previous literature. 

Results: All the specimens the splenic artery was arising from coeliac trunk. Specimens showing supra-pancreatic course 

were 83.33 % and 16.66 % specimens showed retro- pancreatic course of splenic artery. 26.6 % specimens showed only 

superior polar artery and 16.6 % specimens showed both polar arteries.Splenic artery trunk was trifurcated 56.66% 

specimens and bifurcated in 43.33% specimens. Lobar artery was bifurcated in 80% specimens, trifurcated in 16.66% and 

non furcated 3.3% of specimens. The segmental artery was bifurcated in 93.33% and trifurcated in 6.66% of specimens. In 

40% specimens we found 6 segmental arteries supplying the spleen, 36.66% specimens had 4 segmental arteries. The unique 

observations of present study were that in one spleen we observed 2 inferior polar arteries along with superior polar artery. 

One inferior polar was type 1 and another was type 2 while in one spleen we observed 2 superior polar arteries, both type 2. 

Conclusion: The findings of our study have added the knowledge on variations in the course, branching pattern, 

measurements of splenic arteries and its branches. This information is helpful not only to anatomist but also to a surgeon and 

radiologist to minimize complications related to partial splenectomy procedures. 

Keywords: Splenic artery, polar artery, segmental artery. 

 

Introduction 

Splenic artery is the largest branch of celiac trunk. It supplies spleen and it has a tortuous nature which gives 

mobility to spleen.It runs along the superior border of pancreas, then through the lienorenal ligament.It divides 

into two or three main branches before entering the hilum of the spleen.These branches enter the hilum and they 

further divide into four or five segmental branches.Segmentalbranch supplies a segment of spleen.There is little 

anastomosis between the segmental branches so, occlusion of segmental branch often leads to infarction of part 

of the spleen1. 
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The important functions of spleen are the red pulp of spleen acts as a mechanical filter for RBCs and white pulp 

is responsible for active immune response through humoral and cell medicated pathway. Splenectomy is a 

surgical procedure that removes the spleen. The total splenectomy is associated with increased risk of severe 

infections, sepsis, thrombocytosis, destruction of RBCs.2Also it is associated with long term complications like 

atherosclerosis, pulmonary hypertension
3
, increased risk of developing several cancers especially head and neck 

cancers, digestive tract cancers and haematological malignancies4and even diabetes5. Most of these 

complications can be prevented if a small amount of spleen is spared by partial splenectomy technique.
6
 

For partial splenectomy, open segmental splenectomy and laparoscopic segmental splenectomy have 

demonstrated with good results and fewer complications. Recently minimal invasive single port partial 

splenectomy and robot assisted partial splenectomy have been implemented with promising results.
7
Even 

though the results are promising but the partial splenectomy is a difficult procedure. High vascularity and friable 

consistency of spleen leads to inability to suture spleen. Spleen has two or three main lobar arteries and further 

ramifies into segmental arteries which are four or five. Segmental arteries supply particular segment of a spleen. 

These segments are separated by a definite avascular plane. The architecture of these segments and the avascular 

planes between them are very variable. 
8
The principle of partial splenectomy is based on the segmental 

distribution of the splenic vessels as well as on the presence of avascular planes separating these segments. 

However, the pattern of splenic segments and their number is poorly studied and needs further investigations 9. 

The intrasplenic avascular demarcation between the splenic segments is not yet found perfectly. This 

intravascular avascular demarcation will help to carry out partial splenectomy with minimal blood loss.  Also, 

conservation of organ requires adequate collateral blood supply. According to Al-hayani et alobserved adequate 

collateral blood supply to the spleen represented by the polar arteries and their accompanying veins with their 

intrasplenic communications with other splenic vessels9. 

Thus, the knowledge of extra parenchymal branching pattern of splenic artery, different levels of its division and 

their measurements, especially of length of lobar artery, segmental artery, trabecular artery and polar artery 

which in other way denotes distance of artery from visceral surface of spleen is very important for surgeons and 

radiologists to perform devascularisation of particular part of the spleen to perform partial 

splenectomy.
1
Therefore, present study was started with following objectives. 

Objectives 

1. To note the origin and course of the splenic artery and occurrence of polar artery. 

2. To study type of branching pattern of the splenic artery, lobar artery and segmental artery 

3. To measure the length of trunk of splenic artery, lobar artery, segmental artery and trabecular artery. 

4. To find out the occurrence of segmental branch  

5. To compare present study findings with the previous studies. 

Materials and Methods 

The present study was carried out on 30 embalmed cadavers using 10% formalin solution. The splenic artery 

was exposed during routine dissection for the 1stMBBS students in thedissection hall, department of anatomy Dr 

SN Medical college, Jodhpur. The study has been conducted over a period of 2 years.  

The artery was exposed after cutting the greater omentum and lifting the stomach with the help of 

instruments as per the Cunningham guidelines.
10

With standard dissection technique, celiac trunk was separated 
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from its surrounding dense nerve plexus. The splenic artery was identified. The artery was traced from its origin 

till its branches enter in to the hilum of spleen. The artery was separated from the pancreas, adjacent structures 

and ligaments for the clear view. The splenic vessels were cut, a minimum of 5 cm away from the hilum of the 

spleen. All other branches of splenic artery were identified which were cut and separated and photographed. 

The following parameters were studied: 

1. Origin of splenic artery 

2.  Type of Course of the splenic artery  

3. Branching pattern of splenic artery trunk, lobar artery, segmental artery and trabecular artery 

4. The length of the trunk of splenic artery, lobar artery, segmental artery and trabecular artery. 

5. Percentage of occurrence ofsegmental artery and  

6. Percentage of occurrence of polar artery  

Measurements were done by using the thread and scale and immediately noted in the preformed proforma. 

Statistical analysis Simple statistical analysis was done by using Microsoft excel sheet. Mean, range and 

percentage of each parameter were calculated.  

Results 

We have done the study over two years, which includes sample size 30 cadavers. 

1. Percentage occurrence of origin, course of splenic artery and polar branches of splenic artery (Table 

I): In All the specimens the splenic artery was arising from coeliac trunk,30 (100 %). Specimens showing 

supra-pancreatic course were 25 (83.33 %)and 5 (16.66 %) specimens showed retro- pancreatic course of 

splenic artery. 8 (26.6 %) specimens showed only superior polar artery, 1 (3.33 %) specimens showed only 

inferior polar artery, 5 (16.6 %) specimens showed both polar arteries. 

2. Branching pattern of splenic artery, lobar artery, segmental artery (Table II): Splenic artery trunk was 

bifurcated in 13 (43.33%) specimens (i.e. shows 2 lobar arteries), trifurcated in 17 (56.66%) specimens (i.e. 

shows 3 lobar arteries), Lobar artery was bifurcated in 24 (80%) specimens, trifurcated in 5(16.66%) and 

non furcated in 1 (3.3%) of specimens. The segmental artery was bifurcated in 28 (93.33%) and trifurcated 

in 2 (6.66%) of specimens. These values are shown in table no.2 & 3. 

3. Length of splenic artery trunk, lobar artery, segmental artery and trabecular artery(Table III): Mean 

length of splenic artery was 7.85 cms and range 6-12 cms. Mean length of the lobar artery was 4 cms and 

range 2.5 - 6 cms. Mean length of segmental artery was 1.35 cms and range 1-3 cms. Mean length of 

trabecular artery was 0.59cms and range 0.4 -1.5 cms. 

4. Percentage occurrence of segmental arteries (Table IV):In only 1(3.3%) specimen we found that only 2 

segmental arteries were present. in 11 (36.66%) specimens we found 4 segmental arteries supplying the 

spleen. 1 (3.33%) specimens were showing 5 segmental arteries in total. In 12 (40%) specimens we found 6 

segmental arteries and in 5 (16.66%) specimen we found 7 segmental arteries. 

5. Unique observation of present study: 

In one spleen we observed 2 inferior polar arteries along with superior polar artery. One inferior 

polar was type 1 and another was type 2.  
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Discussion 

The present cross sectional, cadaveric study was carried out to explore the origin, course, branching pattern of 

the splenic artery and compare these findings with the previous studies. The results of present study are depicted 

in table I and Table IV compares the finding of present study with the previous studies. In the present study 

Supra pancreatic course of splenic artery (83.33%) was most common and rest of the spleen showed (16.66%) 

retro pancreatic course of splenic artery. Most of the previous studies shows the similar findings, except Pandey 

S K et al11 depicted the presence of antero-pancreatic course (18.5%) and intra pancreatic course (4.6%) of 

splenic artery. While Meet Krishna et al
12

 noted the presence of intra pancreatic course of splenic artery in 

6.66% of cases.  

Table I also shows the occurrence of polar arteries among 30 cadavers; 16 cadavers did not show any 

presence of polar arteries, 8 cadavers had only superior polar artery, 5 cadavers had both superior and inferior 

polar arteries while only one cadaver showed presence of inferior polar artery. Table VI shows the comparison 

of occurrence of polar arteries with the previous studies.  Al hayani et al found one superior polar artery in 8 

cases (32%), 2 polar arteries in 5 cases (20%) and 3 polar arteries in 12 cases (48%). The source of the polar 

arteries was as follows: in 10 out of 25 cases (40%), they arose from the upper short gastric artery. In 12 out of 

25 cases (48%) they arose from the upper short gastric and from the arterial network at the fundus of the 

stomach. In 2 out of the 25 cases (8%), they arose from the splenic artery, while on one out of the 25 cases 

(4%); it arose from the abdominal aorta. Whereas, in all cases (100%), inferior polar artery which arose from the 

left gastroepiploic artery. The left gastroepiploic artery was found to arise from the splenic artery at the junction 

of its middle and distal thirds (92%) or from its lower division (8%). In one out of the 25 cases (4%) there was 

an additional inferior polar artery arising from the arterial network at the body of the stomach. The polar arteries 

were found to be followed by corresponding veins the presence of collateral blood supply via the polar vessels 

to either end of the spleen was confirmed through this study. The free intrasplenic communication of these polar 

arteries with the terminal splenic branches presents a firm base for splenic preservation or partial 

splenectomy.
9
R, Manuel, & K et al studied origin of inferior polar artery. In 20 spleens, inferior polar artery 

took origin directly from the splenic artery before its termination. The incidence was found to be 55.56%. 

Further in 9 spleens, inferior polar artery originated from the Left gastroepiploic artery, a branch from splenic 

artery. The incidence was found to be 25% and in 7 spleens, the inferior polar artery originated from the inferior 

terminal branch of splenic artery. The incidence was found to be 19.44%. 
13

.In the present study we found Two 

superior polar arteries in 3.33 % both were type 2 as both originated from splenic artery trunk. We also found 

two inferior polar arteries in 3.33%, out of two, one originated from splenic artery trunk whereas other from the 

lobar artery. The polar segments are separated from the remaining splenic tissue by constant avascular plane. 

During the partial splenectomy, a particular segmental branch of the injured tissue is ligated. So, precise 

knowledge of the prehilar and further branches of the splenic artery is essential while performing splenectomy.8 

The second objective of the present study was to study the branching pattern splenic artery. The results 

of present study are depicted in table II and the comparison with the previous studies is depicted in table VI. In 

the present study most common branching pattern of splenic artery trunk was trifurcation (56.66%) followed by 
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bifurcation (43.33 %). Most of the previous studies showed that the bifurcation pattern of splenic artery 

branching was most common type of branching pattern followed by trifurcation. Gangadhara et al 
1
 and Swamy 

VL et al
8
 also noted the quadrifurcation which was not found in the present study.Table II also depicts the 

branching pattern of lobar arteries and segmental arteries.  

The third objective to measure the length of trunk of splenic artery, lobar artery, segmental artery and 

trabecular artery. Table III shows the mean, standard deviation and range of these lengths. This data is useful for 

the operating surgeon as well as radiologists. 

The next objective of the present study was to study the occurrence of segmental arteries. The table IV 

shows the occurrence of segmental arteries and table VIII shows the comparison of percentage of occurrence of 

segmental artery with previous studies. In the present study the most common variant of segmental artery was 6 

segmental arteries (40% of specimens), followed by 4 segmental arteies (36.33% of specimens) and 7 segmental 

arteries (16.66%). Gangadhara et al1 found that 60% of specimens had 4 segmental arteries. Prashant  N C et al14 

showed 60.66% of specimen had three segmental arteries while Meet Krishna et al
12

 showed 46.66% of 

specimen had 4 segmental arteries.  

Embryological basis for development of these vascular variations in the splenic artery  is (1) 

Divergence in the mode of and proximo-distal level of branching; (2) Presence of unusual compound arterial 

segments; (3) Aberrant vessels that connect with principal vessels, arcades or plexuses.15. 

Indications for splenectomy are numerous. It may be done for the treatment of specific splenic 

pathology as sickle cells anaemia, hyper splenic thrombocytopenia, and hereditary spherocytosis or as a 

component of surgical procedures on other organs. The removal of the tail of the pancreas, for example, 

involves the removal of the spleen which shares its artery and vein. This is because the dissection of the splenic 

vessels from the pancreas is tedious, time consuming, productive of pancreatitis and difficult. The spleen is 

removed also as a part of gastrectomy.As a matter of fact, the conservation of the spleen, as any other organ, 

depends on the presence of adequate blood supply and/or collateral circulation. The present work and previous 

studies confirmed the presence of adequate collateral blood supply to the spleen represented by the polar arteries 

and their accompanying veins with their intrasplenic communications with other splenic vessels.According to 

ML Sow et al there were 32 intraparenchymal anastomoses, being either interlobar or intersegmental. There 

were a few interlobar anastomoses. The findings support the notion of upper and lower intersegmental and 

interlobar planes. The latter is almost avascular, while the former has limited vascularity. These planes make 

conservative surgery of the spleen possible.Thus the findings of present study would be important for the partial 

splenectomy procedure 

Conclusion 

Variation in the course and termination of the splenic artery has been described frequently. Knowledge of these 

variations are of utmost importance as splenic artery interventions are increasingly performed to treat various 

clinical conditions, including abdominal trauma, hypersplenism, splenic artery aneurysm, portal artery 

hypertension, and splenic neoplasm. Also, the knowledge of these branching patterns indicate that in some 

spleens there will not be any infarction because of the multiple branching in the substance of the spleen as 

observed in some studies. 15 . Anatomists, Surgeons and radiologists must have a thorough knowledge regarding 

branching pattern of splenic artery. Most of the vascular variations had been identified during the clinical 
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diagnostic evaluations or cadaveric studies. The findings of our study could help to minimize complications 

related to abdominal surgeries like splenectomy and splenic pedicle, gastric esophagoplasty and resection of 

tumours or it may lead to ischemic necrosis of the pancreas, spleen and stomach. 
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 Table I Showing origin, course of splenic arteries and occurrence of polar arteries 

 No of specimens percentage 

Origin from celiac trunk 30 100 % 

Supra pancreatic course of splenic artery 25 83.33 

Retro pancreatic course of splenic artery 5 16.66 

Superior polar artery alone 8 26.66 

Inferior polar artery alone 1 3.33 

Both superior and inferior polar artery 5 16.66 

Without superior and inferior polar arteries 16 53.33 

 

Table II showing pattern of division of trunk of splenic artery, lobar artery and segmental artery 

Artery Number of specimens 

No furcation Bifurcation  Trifurcation 

Trunk of splenic artery 0 13 17 

Lobar artery 1 24 5 

Segmental artery 2 28 0 
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Table III showing length of splenic artery trunk, lobar artery, segmental artery and trabecular artery in 

centimetres 

 Mean Standard deviation Range 

Splenic artery trunk 7.85 1.53 6-12 

Lobar artery 4.003 0.91 2.5-6 

Segmental artery 1.35 0.51 1-3  

Trabecular artery 0.59 0.35 0.4-1.5 

 

Table IV showing occurrence of segmental arteries 

No. of segmental arteries No. of specimen Percentage 

2  1 3.33% 

4  11 36.66% 

5  1 3.33% 

6  12 40% 

7  5 16.66% 

 

Table V: Comparison of course of splenic artery with previous studies (all the values are in percentage) 

Studies Supra-pancreatic 

course 

Retro-pancreatic 

course 

Intra-pancreatic 

course 

Antero-pancreatic 

course 

Ashoka et al
16

 68% 32% 0% 0% 

Pandey S K et al11 74.1% 2.8% 4.6% 18.5% 

Gangadhara et al1 63.3% 36.3% 0% 0% 

Sindel et al17 74.1% 2.8% 0% 0% 

Meet Krishna et 

al
12

 

99.33% 0% 6.66% 0% 

Present study 83.33% 16.66%  0% 0% 

 

Table VI: Comparison of percentage of occurrence of polar artery with previous studies 

Study Superior 

polar artery 

alone 

Inferior 

polar artery 

alone 

Both superior 

and inferior 

polar artery 

No 2 

inferior 

polar 

arteries 

Mikhail Y et al 
18

 12% 50% 12% 26% 0% 

Shashikala R 

Londhe19 

33% 54% 12.4% 0% 0% 

Garcia J A
20

 28.28% 44.75% 10.49% 16.48% 0% 

Prashant N C et 28.82% 42.34% 11.71% 17.1% 0% 
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al
14

 

Gangadhara et al
1
 26.6% 36.6% 16.6% 20.6% 0% 

Ashoka et al 16 14% 10% 12% 0% 0% 

Meet Krishna et 

al 
12

 

6.66% 0% 6.66% 86% 0% 

Michels NA et al 

21 

65% 82% 0% 0% 0% 

Katrietis E et al22 60 % 80% 0% 0% 0% 

Karl H Truetner 

et al
23

 

28.1% 46.9% 0% 0% 0% 

Swamy VL et al
8
 41.6% 25% 16.6% 0% 0% 

Jauregui E et al24 53% 33% 0% 0% 0% 

Present study 26.66% 3.33% 16.66% 53.33% 3.33% 

 

Table VII: Comparison of pattern of branching of Splenic artery trunk with previous studies 

Study Bifurcation Trifuration Quadrifurcation 

Daisy Sahni et al
25

 90 % 10% 0% 

Karl H Truetneretal
23

 93.8% 6.2% 0% 

Katritsis E et al22 85.7 % 14.3% 0% 

Gangadhara et al 
1
 80 % 16.66 % 3.33 % 

Meet Krishna et al
12

 100 % 0% 0% 

Gupta et al
26

 84  16 0% 

Londhe et al 
19

 90 10 0% 

Swamy VL et al
8
 66 17 17 

Present study 43.33 % 56.66 0% 

 

Table VIII: Comparison of percentage of occurrence of segmental artery with previous studies 

Study  No. of segmental arteries 

2  3  4 5 6 7 

Gangadhara et 

al1 

3.3% 0% 60% 20% 13.3% 3.3% 

Prashant  N C et 

al
14

 

14.51% 60.66% 19.13% 5.7% 0% 0% 

Meet Krishna et 

al12 

6.66% 0% 46.66% 26.66% 20% 0% 

Present study 3.33% 0% 36.66% 3.33% 40% 16.66% 
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Figure I. Showing Superior and Inferior 

 

Figure II. Showing branches of splenic artery
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Figure I. Showing Superior and Inferior polar arteries 

Figure II. Showing branches of splenic artery 
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Figure III. Showing Type 1 and Type 2 Inferior polar arteries along with Type 2 Superior polar artery.

Abbreviations used are : 

SAT = Splenic artery trunk, LA= Lobar artery, SA= 

superior polar artery and IPA= inferior polar artery
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Figure III. Showing Type 1 and Type 2 Inferior polar arteries along with Type 2 Superior polar artery.

SAT = Splenic artery trunk, LA= Lobar artery, SA= segmental artery, TA= trabecular artery, SPA= 

superior polar artery and IPA= inferior polar artery. 
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Figure III. Showing Type 1 and Type 2 Inferior polar arteries along with Type 2 Superior polar artery. 

 

segmental artery, TA= trabecular artery, SPA= 


