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ABSTRACT 
Background: The largest and most intricate vascular network in the brain is the middle cerebral artery (MCA). The present 

study was conducted to assess variations in branching pattern of middle cerebral artery. Materials & Methods: 50 cadavers 
were studied. The internal carotid artery was identified and the origin of the middle cerebral artery was determined. Results: 

Length of M1 segment was >20 mm in 9, 17-19 mm in 8, 14-16 mm in 17, 11-13 mm in 10 and <11 mm in 4 cases. The 

difference was significant (P< 0.05). Outer diameter of M1 segment>5 mm was present in 4, 3-5 mm in 40 and <3 mm in 6 

cases. The difference was significant (P< 0.05). Branching pattern of middle cerebral artery was bifurcation in 38, 
trifurcation in 10 and ramification in 2 cases. The difference was significant (P< 0.05). Conclusion: The bifurcation pattern 

was seen in the majority of cases. The M1 segment's length and diameter fell within the usual range. 
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INTRODUCTION 
The largest and most intricate vascular network in the 

brain is the middle cerebral artery (MCA). To 

properly interpret radiological pictures and determine 

the most effective treatment strategy, one must have a 

thorough understanding of the cerebral artery's typical 

structure, branching pattern, and distribution 

segment.1 The four main surgical portions of the 

MCA are designated M1 through M4. Sphenoidal 
refers to the M1 segment, Insular to the M2 segment, 

which runs in the lateral fissure, Capsular to the M3 

segment, which emerges from the lateral fissure, and 

Cortical to the M4 segment. After beginning in the 

lateral cerebral fissure and continuing posterosuperior 

to the Insula, the middle cerebral artery splits into 

several branches. 2 The origin of cortical branches 

varies depending on the branching pattern of the 

MCA and includes orbital branches, frontal branches.2 

Neurovascular disorders have been associated with 

anatomical abnormalities of the MCA; for instance, 

higher hemodynamic stress brought on by structural 

irregularities may contribute to saccular aneurysms.3 

In the setting of neurologic diseases, computed 

tomography angiography is employed for preliminary 

assessments of the cerebral circulation, and numerous 

studies have documented MCA changes as a 

radiologic reference.Clinical importance exists for 4 

MCA variants on several levels.4 They might affect 

the clinical presentation or predispose people to 

particular diseases, for instance. Additionally, they 

can direct neurosurgical planning and establish the 

available alternatives for managing postoperative 

problems.5 The present study was conducted to assess 

variations in branching pattern of middle cerebral 

artery. 

 
MATERIALS & METHODS 
This study was conducted in the department of 

Anatomy on 50 cadavers. Ethical approval was 

obtained before starting the study. 

A skin incision was done in the coronal plane in front 

of each ear during the post-mortem examination of the 

cadavers. The cranial vault was removed in one piece 

with extra care taken not to harm the dura. The skin 

was reflected both anteriorly and posteriorly. Over the 

middle of each frontal lobe on either side, a tiny nick 

was formed. With the aid of non-toothed forceps, the 

durometer was split in half. The durometer was then 

further split into four flaps. After cutting the flax, the 

dura was transversely opened from the frontal base, 

and the frontal lobes were slowly drawn back. The 

internal carotid artery (ICA) and optic nerves were 

revealed and carefully severed attheir entrance into 

the cranial cavity.The brain was taken out of the skull 
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cavity, stored in a 5% formalin solution, and serially 

numbered for future research. The specimen was 

submerged in 10% formaldehyde solution for ten to 

fifteen minutes. The internal carotid artery was 

located, and the middle cerebral artery's source was 

found.  Results were studied statistically. P value 

<0.05 was considered significant.  

 

RESULTS 

Table I Length of M1 Segment  

Length (mm) Number P value 

>20 9 0.05 

17-19 8 

14-16 17 

11-13 10 

<11 6 

Table I shows that length of M1 segment was >20 mm in 9, 17-19 mm in 8, 14-16 mm in 17, 11-13 mm in 10 

and <11 mm in 4 cases. The difference was significant (P< 0.05). 

 

Table II Assessment of outer diameter of M1 segment 

Diameter (mm) Number P value 

>5 4 0.01 

3-5 40 

<3 6 

Table II, graph I shows that outer diameter of M1 segment>5 mm was present in 4, 3-5 mm in 40 and <3 mm in 

6 cases. The difference was significant (P< 0.05). 

 

Graph I Assessment of outer diameter of M1 segment 

 
 

Table III Branching pattern of middle cerebral artery 

Pattern Number P value 

Bifurcation 38 0.01 

Trifurcation 10 

Ramification 2 

Table III shows that branching pattern of middle cerebral artery was bifurcation in 38, trifurcation in 10 and 

ramification in 2 cases. The difference was significant (P< 0.05). 

 

DISCUSSION 
Numerous cortical regions and deep brain structures 

are supplied with blood via the middle cerebral artery 

(MCA), which is the largest, most significant, and 

most complex of the cerebral veins.6 Its population 
variations affect the coverage area, leading to various 

clinical symptoms. Neurovascular disorders have been 

associated with anatomical abnormalities of the MCA; 

for instance, higher hemodynamic stress brought on 

by structural irregularities may contribute to saccular 

aneurysms.7 In the setting of neurologic diseases, 
computed tomography angiography is employed for 
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preliminary assessments of the cerebral circulation, 

and numerous studies have documented MCA 

changes as a radiologic reference.The MCA emerges 

from the ICA posterior to the olfactory tract and 

lateral to the optic chiasma. The (e artery then follows 

a lateral path, lying anterior to the optic tract and 

extending perforating branches to internal cerebral 

regions below the APS. The artery enters the lateral 
fissure and splits into two, three, or one major trunks 

from there.8 The artery extends several cortical 

branches over the convex superolateral surface of the 

cerebral hemisphere and overlies the cortical tissue of 

the insula within the lateral sulcus.9 The goal of the 

current study was to evaluate changes in the middle 

cerebral artery's branching pattern. 

We found that length of M1 segment was >20 mm in 

9, 17-19 mm in 8, 14-16 mm in 17, 11-13 mm in 10 

and <11 mm in 4 cases. Oo et al.'s10 investigation and 

documentation of the MCA's extent in 100 freshly 

harvested brain hemispheres from 50 deceased 

patients was done in 2011. In 2% of specimens, 

double MCA was seen. Bifurcation (72%), 

trifurcation (16%), and major trunk (12%), along with 

an early bifurcation of 3%, were the three most 

common termination types. The main trunk's (MT) 
average length was 20.6 mm plus 6.2 mm. The 

number of perforators varied from 4 to 15, with the 

majority (96%) originating from the MT. The 

remaining perforators also came from the bifurcation 

point (3%) and post-bifurcation divisions (1%). 100 

percent of the perforators had just one branching 

pattern.The orbitofrontal (98%), prefrontal (99%), 

precentral (95%), central (98%), temporopolar (87%), 

anterior temporal (89%), middle temporal (24%), 

posterior temporal (62%), temporo-occipital (69%), 

anterior parietal (88%), angular (83%), and posterior 

parietal (57%) arteries were among the 6–13 cortical 

branches that were present. In 52% of cases, early 

cortical branches emerged from the MT. 

We found that outer diameter of M1 segment>5 mm 

was present in 4, 3-5 mm in 40 and <3 mm in 6 cases. 

According to Mohr et al11, the orbitofrontal and 
prefrontal regions are always present in the superior 

division of a bifurcation pattern. The tempora-polar, 

anterior and temporal, and middle temporal are all 

parts of the inferior division. The posterior temporal is 

always in the upper division, whereas the central 

branch is always there as well. 

We found that branching pattern of middle cerebral 

artery was bifurcation in 38, trifurcation in 10 and 

ramification in 2 cases. In order to evaluate the factors 

and explain their significance with anatomical and 

surgical considerations, Mohan et al12 set out to 

explore the variances in the microsurgical anatomy of 

the MCA in our community. The MCA measured in 

this study had a mean length of 12.8 mm and a 

standard deviation of 3.79 mm. The M1 segment had 

an outside diameter of 3.75 mm and a mean length of 

3.75 mm. The cerebral artery exhibits bifurcation in 

69.2% of the middle, trifurcation in 20%, and 

ramification branching patterns in 10.8%. 

Temporopolar, 21.7% orbitofrontal, 9.1% anterior 

temporal, 6.6% prefrontal, and 4.1% middle temporal 

branches are present in 39.1% of the cases. 

Additionally, our findings show that the middle 

cerebral artery's lenticulostriate branch originated 

85.85% from the main vessel and14.2% from 
division, respectively. 

 

CONCLUSION 
Authors found thatthe bifurcation pattern was seen in 

the majority of cases. The M1 segment's length and 

diameter fell within the usual range. 
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