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Abstract: Background: The aim of the present work was to study the parenchymal distribution of the splenic 

artery and clarify the avascular planes in human spleens. Observation: Splenic vascular pattern was studied in 

fifty human spleens, Cellulose Acetate Moulding Granules were used as casting media, injected in the splenic 

trunk .Soft tissue corrosion was done in the concentrated Potassium Hydroxide and the pattern was studied 

from obtained cast. Number of segments varied from two to five based on the  observation of the terminal and 

polar splenic branches by corrosion cast and  taking account of the ideas ,reported in the literature ,proposed 

that the spleen is divided in arterial segments and sub segments. Primary segments are territories corresponding 

to primary branches and polar segments corresponding to polar arteries. Result: There were two primary 

segments in 90% spleens and three primary segments in 10% spleens. Associate to that in 32% spleens there 

was superior polar segments, in 56% inferior polar segments and in 12.4% both superior and inferior polar 

segments. Conclusion:  Maximum number of spleens were divided into two lobes and less number of spleens 

were divided into three lobes, along with that additional lobes were also present when additional arteries 

present. 

Keywords: Human spleens, casting media, corrosing chemical, cast. 

 

 

Introduction 

The spleen is supplied by the terminal branches 

of the splenic artery. It is commonly considered 

that as the splenic artery approaches the spleen it 

divides into a superior and inferior terminal 

branch, in some cases middle terminal artery is 

also present.The terminal branches undergo 

several subdivisions, finally giving the hilar 

arteries which penetrate into the spleen.The 

branches of splenic artery entering into spleen 

through poles of the spleen are called polar 

arteries ie superior and inferior polar arteries [1]. 

Since the pioneering studies of Kyber, numerous 

researches have shown that the spleen is divided 

into vascular compartments, with each 

compartments or segment being supplied by 

segmental artery.The spleen shows segmentation 

due to the fibrous septae [2]. However, the nature 

and precise pattern of the arterial splenic 

segments are still controversial. In addition to its 

basic interest, research on this topic could 

increase the success of partial splenectomies, 

which are specially indicated in some surgical 

repair of the spleen in children [3]. 

 

Three major ideas have been reported about 

this question.The first detailed accounts using 

casts and radiographs [4-6] showed that the 

human was composed of segments 

corresponding to the hilar arteries, the number 

of segments thus being identical to the number 

of penetrating arteries. The segments were 

superimposed and separated from each by 

avascular planes oriented perpendicularly to 

the major axis of the spleen.Partial 

splenectomy was first performed in 19
th
 

century and their post operative sequel and 

complication were observed [7].  

 

Thus application of conservative surgery of 

partial splenectomy become a worldwide 

practice. The application of the conservative 

splenic surgery, require a detailed knowledge 

of the avascular plane of the spleen and its 

segmental pattern in both sexes [8-9]. Splenic 

segments in corrosion casts of splenic artery 

and its branches were demonstrated by [10-

11]. Likewise the present study reported on 

segmentation in human spleen after making 

corrosion casts of splenic artery its branches. 
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Material and Methods 

50 spleens were studied by corrosion cast 

method. Spleens were obtained from anatomy and 

forensic medicine department of Dr. V. M. 

government medical college Solapur. In this 

procedure Cellulose Acetate Moulding Granules, 

12 gram% were dissolved in 100 ml of Acetone 

for 72 hours, stirred well and made homogenous 

solution. Prepared solution was injected into 

splenic artery through disposable branula of 

various numbers according to caliber of artery. 

After injection, artery was tied by thread and kept 

for setting of injected material for 24 hours. 

Injected spleens were kept in concentrated 

Potassium Hydroxide solution for corrosion and 

observed till complete maceration occure. 

Obtained cast were studied by spreading the cast 

on glass plate as shown in (figure1,2,3). 

 
Figure-1: Showing two divisions of splenic artery 

 

(ST: Splenic Trunk. SSA: Superior Splenic Artery. ISA: 

Inferior Splenic Artery) 

 
Figure-2: Showing two divisions of splenic artery 

with arrow showing superior polar artery 
 

 

(ST: Splenic Trunk. SSA: Superior Splenic Artery. ISA: 

Inferior Splenic Artery. SPA: Superior Polar Artery) 

 

Figure-3: Showing three divisions of splenic 

artery with left arrow showing superior splenic 

artery & right arrow showing inferior splenic 

artery 

 

 

(ST: Splenic Trunk. SSA: Superior Splenic Artery. 

MSA: Middle Splenic Artery. ISA: Inferior Splenic 

Artery. SPA: Superior Polar Artery. IPA: Inferior Polar 

Artery) 
 

Results 

Splenic artery was originated from the coeliac 

trunk in all spleens. Splenic artery was 

divided into terminal primary branches at the 

hilum. From splenic artery cast, it was clear 

that in 90% spleens the splenic artery was 

divided into superior and inferior terminal 

branches as in (figure1,2) and In 10% spleens 

divided into superior, middle and inferior 

terminal branches as in (figure3). However 

further subdivisions of branches exhibited 

such variation that no two had exactly the 

same morphological appearance. In 26 spleens 

primary terminal branches were present 

without polar arteries as in (figure1) and in 24 

spleens primary terminal branches were 

present with polar arteries. In 33% spleens 

there was superior polar branches as in 

(figure2) , in 54% spleens inferior polar 

branches and in 24.4% spleens both superior 

and inferior polar branches as in (figure3). 

Polar arteries were originated from splenic 

trunk. 

 

According to this branching pattern the spleen 

had two lobes, when there were superior and 

inferior terminal branches and three lobes, 

when there were superior, middle and inferior 

terminal branches, additional lobes, when 

there were polar arteries present. Thus the 

splenic lobes could be varies from 2-5 in 

number.  
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Discussion 

Simionescu et al and Cayotte et al considered the 

spleen as divided into two lobes, superior and 

inferior each composed of two segments superior 

polar and superior mesosplenic for the superior 

lobe, and inferior polar and inferior mesosplenic 

for the inferior lobe [8-9]. Gupta et al proposed 

that the segmentary arteries are the primary 

branches of the splenic artery. In 84% of the 

cases, the splenic artery gives off two primary 

branches, and so, two segments superior and 

inferior are present. In the remaining 16% of 

cases splenic artery gives off three primary 

branches and so, three segments superior middle 

and inferior [10]. Clausen showed the presence of 

two segments in 80% of cases [11]. Guitierrez 

reported the presence of two segments in 90% of 

his series and three or four segments in the rest 

[12]. Mikhail Y. et al reported two primary 

terminal branches of splenic artery in 77% of 

cases and three primary terminal branches in 23% 

of cases. They also reported polar branches, in 

12% upper polar, in 50% lower polar and in 12% 

both upper and lower polar branches [13]. 

  

According to Michel’s criteria a vessel was 

considered as a polar artery when it penetrated 

one of the splenic poles, not the hilum, 

independently of its origin.He noticed two 

divisions of splenic artery in 80% spleens and 

three divisions in 20% spleens, along with this 

superior polar arteries in 65% and inferior 

polar arteries in 82% spleens.He also reported 

the occurrence of multiple polar arteries to 

inferior pole of the spleen [14]. Garcia JA 

observed two primary splenic branches in 

92.82%, three primary splenic branches 

in7.18% and superior polar arteries in 28.28%, 

inferior polar arteries in 44.75% and both 

polar arteries in 10.49% of cases [15]. In the 

present study two primary splenic branches 

were present in 90%, three primary splenic 

branches in 10% spleens and superior polar 

arteries in 33%, inferior polar arteries in 54% 

and both polar arteries in 12.4%. This 

knowledge of vascular pattern helps in 

identification of lobes or segmentation in 

spleen, which is important in partial 

splenectomy and surgical repair of spleen 

injuries.
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