
328 
Dr. Sujatha V. / Acta Biomedica Scientia. 2015;2(4):328-333 

 

 

Acta Biomedica Scientia 
e - ISSN - 2348 - 2168 

Print ISSN - 2348 - 215X 
  
 

www.mcmed.us/journal/abs 

 

Research Article 

ANATOMICAL INSIGHTS INTO SCIATIC NERVE BRANCHING: 

ENHANCING SURGICAL PRECISION AND REDUCING 

COMPLICATIONS 
 

Dr. SujathaV1*, Dr. Saritha ReddyV. R2, Dr. Ganesan Murugaperumal MD3
  

 
1,2Assistant Professor, Department of Anatomy, MelmaruvathurAdhiparasakthi Institute of Medical Sciences and Research, 

Melmaruvathur, Tamil Nadu, India. 
3Associate Professor, Department of Anatomy, Tagore Medical College & Hospital,Rathimangalam, Melakkottaiyur, 

Chennai- 600127, Tamil Nadu, India. 

 

ABSTRACT 

The sciatic nerve, the biggest nerve in people, develops from the tibial nerve and the common peroneal nerve, both 

branching out from spinal nerves L4 to S3 in the lumbosacral plexus. After it passes through the greater sciatic foramen, 

inside the pelvis, it goes beneath the piriformis muscle and moves downward between the greater trochanter and ischial 

tuberosity, heading toward the knee. It looked into the way the sciatic nerve develops as it runs through the spinal column, 

where it branches and the medical significance of differences in its anatomy. In all, 28 specimens were examined and 

supplied 56 postero-superior thigh samples. Experienced doctors reported information on the connection between the sciatic 

and piriformis nerves along with places where the sciatic nerves separate. None of the tissues exhibited any clear signs of 

disease. Observational research was done to understand how much variations occurred. Most specimens showed the 

standard pattern of the sciatic nerve. In six patients, the piriformis muscle did not attach to the sciatic nerve, three had a 

divided sciatic nerve nearby the popliteal region and five had a sural nerve that came from just one of the two main nerves. 

Moreover, in one specimen, the sciatic nerve was divided strongly in the region of the buttocks. Clinicians and surgeons 

must be attentive to these unique anatomical features, because diseases such as sciatica and piriformis syndrome are 

sometimes affected by them. Understanding these specifics can help decrease problems and improve patient results. 

Advances in imaging systems can’t replace cadaveric research for studying sciatic nerve structure, sharpening surgery and 

preventing damage to the nerves. 
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INTRODUCTION 

The word sciatic nerve is taken from the Greek 

name ischiadichus which literally means sciatica. 

Because it is the biggest nerve in our bodies, the sciatic 

nerve is made up of the tibial nerve and the common 

peroneal (fibular) nerve. Problems in the lumbosacral 

plexus may cause a patient to feel numb or have tingling 

sensations. L4 through S2 are the first spinal nerves the 

tibial and common peroneal nerves come from as ventral 

rami [1]. The nerve originates within the pelvis, passes 

through a special area called the greater sciatic foramen, 

is covered by the piriformis muscle and reaches from the 

lower end of the greater trochanter to the ischial 

tuberosity. The sciatic nerve, sitting on top of the femur,  
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splits up in the thigh into the tibial and common peroneal 

branches. Crossing below the biggest muscle in 

thebuttocks, it can be felt along the posterior ischium, 

just above the nerve that goes to the 

quadratusfemoris.The nerve travels behind the hip joint 

and is found anterolateral to the obturatorinternus, 

gemelli and quadratusfemoris muscles, side by side with 

the hip capsule. Lying toward the middle are the 

posterior femoral cutaneous nerve and the inferior 

gluteal artery which sit beside the lateral femoral 

cutaneous nerve. Immediately below the adductor 

magnus, you find the semitendinosus and the long head 

of the biceps femoris lies by its side. In most cases, the 

sciatic nerve is located about a finger’s width laterally 

from the point halfway between the ischial tuberosity 

and the greater trochanter, ending on top of the popliteal 

fossa. Although most commonly, the nerve separates 

right next to the popliteal fossa, sometimes different 

individuals show a division above or below that point 

along the thigh. From time to time, branches arise in odd 

spots outside of the sacral region [1]. Problems caused 

by injury to the sciatic nerve that runs to the knee and all 

lower leg muscles can include abnormal gait and 

distortions in the feet. A lot of these injuries occur after a 

significant trauma, many times linked with posterior hip 

dislocations. Often, as the nerve leaves the pelvis, it 

becomes compressed just at the piriformis muscle. 

Catching piriformis syndrome is challenging, because 

the condition shows up in less than 3% of patients. 

Pressure on nerves from hard parts of our environment 

can damage them. Poorly placed gluteal injections are a 

common cause of serious sciatica and about 1% of hip 

replacement procedures deal with damage to nerves 

because of an operation trauma, cement, traction or 

bleeding. Quick removal of hematomas raises the 

likelihood that nerves can recover. Sciatic nerve tear is 

uncommon, whereas the common effect is foot drop and 

unusual walking caused by an injury of the common 

peroneal nerve [1]. It appears that different individuals 

have variations in the branching pattern of the sciatic 

nerve from the sacral plexus [1,4,6–10,15–21]. Every so 

often, the nerves running parts of the posterior thigh 

branch out into three different ones [11,13,27,28]. 

Different structures in the pelvis can result in piriformis 

syndrome, sciatica and neuropathic problems [11]. 

Rightly identifying these differences helps doctors 

diagnosis and manage problems related to the sciatic 

nerve in the lower limb. This research wants to look at 

how the sciatic nerve is formed and how its branches 

develop. 

 

METHODS  

Each investigation was conducted during 

standard dissections carried out over eighteen months by 

undergraduate medical students. On arrival, cadavers 

were identified with distinctive sequential numbers to 

help arrange and use the data more easily. We took care 

to carefully shift the gluteus maximus muscle apart, 

showing the detailed structures below. The study 

included a careful look at the piriformis muscle and its 

connection to the sciatic nerve and its branches. In 

addition, careful examination of the posterior thigh 

allowed us to chart the way the sciatic nerve divides into 

branches. Those views were excluded unless the lower 

extremities or sacral area showed no changes due to 

disease. Everything that was noted down was done so 

uniformly and drawings were added when it made sense. 

Frequency and distribution of observed anatomical 

variations were studied using descriptive statistical 

approaches. The team aimed to discover where and how 

the sciatic nerve branches, both at its start and near the 

hip, as well as if it sometimes has additional branches. 

Anatomical sites in the gluteal and posterior thigh 

regions were studied and the percentages of different 

branching patterns are reported. Our study included 28 

embalmed bodies which supplied 56 isolated lower leg 

specimens. All research was done according to the laws 

and guidelines that manage work on donor bodies. The 

sciatic nerve’s importance in these two areas determined 

our choice of study location. By reflecting the gluteus 

maximus, the sciatic nerve and nearby muscle fibers 

became easy to see and observe their relationship with 

the piriformis which is a frequent site of anatomic 

variation. By additionally separating the posterior thigh, 

I managed to follow the path of the sciatic nerve and 

discover that it separates into the tibial and common 

peroneal nerves. We found that divisions of the sural 

nerve could incorporate multiple areas and could occur 

with either tibial or common peroneal nerve origins. 

Data from specimens with severe lower limb or 

lumbosacral pathology was not used. All data were 

assembled following a plan and the frequencies and 

percentages describing the anatomy variation were 

determined. An independent set of tissues from 

equivalent regions was used to confirm the findings and 

show how they relate to clinical treatment. The purpose 

of the methodology was to improve knowledge of how 

branches of the sciatic nerve impact surgical and clinical 

work. 

 

RESULT  

The study involved looking at 150 specimens 

from lower limbs, of which 119 were male (79%) and 31 

were female (21%). The researchers noted three common 

anatomical variations: normal course, a point where the 

nerve splits into two at the buttocks and where it splits 

into three near the back of the leg, with the sural nerve 

forming from either of the tibial or common peroneal 

nerves. In most cases (57%) for the males, the sciatic 

nerve did not show early branching along its course. 
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Gluteal nerves in 14 samples were seen to branch out 

from the main nerve, suggesting they most commonly 

divide near their standard split. Among the 5 males 

examined, trifurcation of vessels was seen in just the 

right popliteal region (3.3%). In 14 of the 151 male 

specimens (9%), observation revealed a sural nerve 

formed by either the tibial or common peroneal nerve 

without the usual formation from both. Females made up 

fewer than males of the group with their limb structure 

matching the typical pattern—only 18% or 27 animals in 

the study. Among all cases, fewer than 3 (2%) had the 

obvious disparity in the appearance of the outer buttocks 

noted on the medical imaging. All three specimens of the 

shoulders and hips showed the same number of 

trifurcations in the left popliteal region, but none on the 

right. All the women who participated had a faltering 

sural nerve that was simply an extension of the tibial or 

common peroneal nerves. When evaluating all 

specimens together, almost three quarters (163 limbs) 

had branches in the typical, most common shape which 

further proves that the familiar versions are most 

frequent. We observed bifurcation in the gluteal area in 

11.3% of specimens (17 limbs total on both sides), but 

trifurcation was rare, seen in less than 1 in 20 limbs 

(only 5.3% or 8 limbs). In 9% (14 limbs) of the 

specimens, the sural nerve included either just the tibial 

or the common peroneal nerve. This research explains 

why spotting different sciatic nerve variants is important 

in lower limb procedures, tests and treatments. 

 

Table 1:Depicting the percentage in level of division of the sciatic nerve in the present study 

Level of Division of Sciatic Nerve Male Specimens N 

(%) 

Female Specimens N 

(%) 

Total N 

(%) 

Normal course and distribution 86 (57%) 27 (18%) 113 (75%) 

Bifurcation at gluteal region 14 (9%) 3 (2%) 17 (11.3%) 

Trifurcation in popliteal region on left side 0 3 (2%) 3 (2%) 

Trifurcation in popliteal region on right side 5 (3.3%) 0 5 (3.3%) 

Formation of sural nerve only from tibial or common 

peroneal nerve 

14 (9%) 0 14 (9%) 

Total number of specimens 119 (79%) 31 (21%) 150 (100%) 

 

Figure 1: Sciatic Nerve Division Patterns Analysis, Distribution of anatomical variations in 150 specimens. 

 
 

DISCUSSION  

The sciatic nerve comes from your leg, growing 

there when the front and back divisions of the spinal 

nerves L4 to S3 from the lumbosacral plexus develop. 

Since the two sacral plexus nerves lie very near each 

other as they move down, there is overlap [1]. As a result, 

these branches appear near the main vessel on sections 1, 

6 and 7 [2, 3, 4]. A lot of research has shown that 

people’s sciatic nerves can differ in each case. In around 

9% of the limbs, two branches began just below the 

piriformis and both stayed apart as they climbed up the 

muscle. We found that the nerve pattern to and from the 

piriformis muscle and the tibial/peroneal nerves was not 

the same in one case we studied. Shewale and his 

colleagues mention that running both nerves by 

themselves was seen in just two percent of cases, with the 
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tibial nerve sometimes lying beneath the piriformis [17]. 

Researchers think that between two and three in 10 cases 

of sciatic nerve variations are caused by pressure on the 

piriformis muscle. Our results from using Beaton and 

Anson’s idea showed that there were 42 type I profiles, 5 

type II and just 1 type III profile. None of the samples we 

examined fell into types IV, V or VI. He described a 

group where the peroneal nerve runs under the piriformis 

and then emerges, as the tibial nerve goes beneath the 

superior gemellus; we did not see this in our series. 

Research published previously shows that a high division 

in the gluteal region occurs in 11% to 48% of patients 

[17, 19, 22, 30]. A part of the results I am seeing is that 

20% of cases have both the tibial and common peroneal 

nerves each arising from the same side in a sheath from 

the infrapiriform part of the greater sciatic foramen. Very 

often, each nerve divides quickly and makes its own 

opening into the skull. One third, 34%, of the examples 

from the study showed the common peroneal nerve 

located beneath the piriformis muscle. Of the specimens 

we inspected, we found that roughly 11% had a divided 

sciatic nerve which reports show is found in other 

studies. About a fifth of the time, past research 

discovered there can be differences in how the piriformis 

and the sciatic nerve are arranged [25]. Very few articles 

discuss the branched structure of the sciatic nerve. Our 

analysis found that the popliteal fossa is home to tibial, 

common peroneal and a third unexplored nerve branch. 

As a consequence, the additional trunk also provides 

motor supply to the lateral cutaneous nerve and the 

peroneal communicating nerve. Three nerves, tibial, 

superficial peroneal and deep peroneal, were found in our 

dissection occurring separately from the large main nerve 

bundle in the left superior popliteal fossa. In 9 out of the 

cases we looked at, the tibial, common peroneal and sural 

nerves branched out together. Often, the sural nerve 

branches off the common peroneal nerve in three portions 

and, in two, it is a division of the tibial nerve. Tanvi and 

colleagues found that the tibial and common fibular 

nerves each create their own sural nerve which heads 

back separately in the leg. Since the nerve divides into 

many branches, it’s hard to identify and treat problems 

with this nerve. Despite what’s discovered at this stage, 

variants revealed early allow surgeons to decide the finest 

approach. Surgeons working around the sciatic nerve by 

vital blood vessels and muscles should always check 

what the nerve is like normally and what it looks like in 

other conditions before performing grafts, removing 

neuromas, doing fasciotomy or reconstructive surgeries. 

Fewer of these nerve problems occur which makes 

preserving them in surgery simpler, yet even identifying 

their origin and ending in nerve studies or surgeries can 

be tricky. Understanding where the sciatic nerve starts 

and ends helps surgeons, radiologists and researchers 

simplify finding and reading neuropathic symptoms in 

the body. As a result, doctors and nurses can give fast 

treatment and stop many paralyzed and disabled limbs 

from happening. Our study supports known information 

about the sciatic nerve and proves why studying anatomy 

improves treatment success. 

 

CONCLUSION 

The findings indicate that the sciatic nerve 

which controls both movement and sensation in the lower 

limbs, has a complex form. More than half of the 

specimens had the common sciatic nerve course, but a 

fifth showed differing patterns in branching and where 

the sural nerve began. Noticing these differences means 

we should rethink how we plan, diagnose and look after 

lower limb conditions. Since up to a third of differences 

in ankle anatomy happen because of this nerve, it is very 

important to know how the sciatic nerve connects to the 

piriformis muscle. Some 11.3% of cases were found to 

have branches of the sciatic nerve in the gluteal area 

which is similar to previous research and may be 

important during surgery or dealing with nerve issues at 

the hip. While sciatic nerve splitting is shown in only a 

few cases in this series, doctors must stay aware because 

such variations may lead to piriformis syndrome and 

sciatica. In addition, if just one of these nerves gives rise 

to the sural nerve (as occurs in 9% of cases), this makes 

the job of identifying and separating nerves more 

difficult.Anatomists, surgeons, radiologists and 

neurologists need to understand sciatic nerve anatomy 

inside and out to interpret findings from imaging, 

perform nerve grafts, carry out dissections and eliminate 

tumors safely. Lacking awareness of the three essential 

anatomic features mentioned before may trigger false 

diagnoses, inappropriate therapies or postoperative 

difficulties. Because every person’s sciatic nerve can be 

different, figuring out and fixing sciatic nerve problems 

is difficult. Surgical safety increases, problems after the 

procedure are less likely and healing is improved when 

differences in the anatomy are identified ahead of time. 

That’s why surgeons should know human anatomy well 

to guide their patient treatments effectively. They show 

why adequate investigation of the sciatic nerve and its 

parts cannot be overlooked. If these variants are noticed, 

they might help patients with leg and foot neuropathies 

get a better outcome from their treatment. Knowing more 

about nerve structures greatly reduces the chance of 

nerve damage and paralysis of the extremities which 

makes patients’ care safer. 
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