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INTRODUCTION

ABSTRACT

Background:The sciatic nerve normally emerges as a single trunk below the
piriformis muscle before dividing into tibial and common peroneal nerves.
Variations in its division and relationship with the piriformis muscle are clinically
important, as they may predispose to piriformis syndrome, complicate regional
anesthesia, and increase the risk of iatrogenic injury during gluteal surgeries.
Objectives:To identify the pattern and level of sciatic nerve division, to analyze its
anatomical relationship with the piriformis muscle, and to classify observed
variations using the Beaton and Anson classification.

Materials and Methods : This retrospective observational cadaveric study was
conducted in the Departments of Anatomy at Siddhartha Medical College and
Government Medical College, Rajamahendravaram, over a period of three years. A
total of 60 gluteal regions from 30 formalin-fixed adult cadavers were examined.
Specimens with high division of the sciatic nerve were included, while those
showing normal division below the piriformis were excluded from variant analysis.
Data were analyzed using descriptive statistics and expressed as frequencies and
percentages.

Results:Normal sciatic nerve anatomy was observed in 42 specimens (70.0%),
while high division was identified in 18 specimens (30.0%). Among the variants,
division above the piriformis muscle was most common (55.6%), followed by
division at the level of the piriformis (27.8%) and separate emergence without a
common trunk (16.6%). According to the Beaton and Anson classification, Type II
pattern was the most frequent variant, followed by Type III and Type IV. Variations
were predominantly unilateral, with right-sided involvement being slightly more
common than left-sided.

Conclusion: A significant proportion of sciatic nerve variations exists in relation to
the piriformis muscle. Awareness of these anatomical patterns is essential for
clinicians to improve diagnostic accuracy and minimize complications during
surgical and interventional procedures in the gluteal region.

Keywords: Sciatic nerve; High division; Piriformis muscle; Anatomical variations;
Beaton and Anson classification.

The sciatic nerve is the largest peripheral nerve in the human body and serves as the principal neural supply to the
posterior compartment of the thigh, leg, and foot. It is formed by the ventral rami of the L4-S3 spinal nerves and
typically exits the pelvis through the greater sciatic foramen, passing inferior to the piriformis muscle as a single trunk
before dividing into the tibial and common peroneal nerves near the popliteal fossa [1,2]. Although this classical
anatomical pattern is well described, numerous variations in the level of division and course of the sciatic nerve have

been documented.
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Variations in the relationship between the sciatic nerve and the piriformis muscle are of considerable clinical importance.
Aberrant courses or high division of the nerve may predispose individuals to piriformis syndrome due to compression or
irritation of one or more nerve components [3,5]. Such anatomical deviations also increase the risk of iatrogenic injury
during intramuscular injections in the gluteal region, hip and pelvic surgeries, posterior surgical approaches, and regional
anesthesia techniques [2,4].

Several cadaveric and radiological studies have systematically described these variations and classified them using
established anatomical frameworks, notably the Beaton and Anson classification [1,5]. However, the reported prevalence
of different patterns varies widely across populations, suggesting possible ethnic, genetic, or developmental influences
[3,4]. Indian cadaveric studies have reported a variable incidence of high sciatic nerve division, yet region-specific data
remain limited [6].

Therefore, the present cadaveric study was undertaken to document the pattern, level of division, and anatomical
relationship of the sciatic nerve with the piriformis muscle. The findings aim to enhance anatomical knowledge and
provide clinically relevant information for surgeons, anesthesiologists, and clinicians involved in the diagnosis and
management of sciatic nerve—related conditions.

MATERIALS AND METHODS

Study Design, Setting, and Period

This study was conducted as a retrospective observational cadaveric study in the Departments of Anatomy at Siddhartha
Medical College and Government Medical College, Rajamahendravaram. Formalin-fixed adult cadavers preserved for

routine teaching and academic purposes were utilized. The study was carried out over a defined period from January
2023 to 14 November 2025.

Study Material and Sample Size
The study material comprised 30 formalin-fixed adult cadavers, providing a total of 60 gluteal regions and posterior
compartments of the thigh for detailed anatomical examination.

Inclusion Criteria
Formalin-fixed adult cadavers with intact and well-preserved gluteal and posterior thigh regions
Specimens suitable for complete anatomical dissection

Exclusion Criteria

Cadavers showing evidence of trauma, previous surgical intervention, or pathological distortion in the gluteal region
Specimens demonstrating normal division of the sciatic nerve below the piriformis muscle, which were excluded from
variant analysis

Dissection Procedure

Standard anatomical dissection techniques were employed. The skin and superficial fascia of the gluteal region were
reflected, followed by careful dissection of the gluteus maximus muscle. The piriformis muscle was identified, and the
sciatic nerve was traced from its exit through the greater sciatic foramen to its point of division. The level of division and
the course of the tibial and common peroneal components in relation to the piriformis muscle were meticulously
observed and documented.

Classification of Variations
Observed variations in the sciatic nerve and its relationship with the piriformis muscle were classified according to the
Beaton and Anson classification. The laterality of variations (right, left, or bilateral) was also recorded.

Data Collection and Statistical Analysis
All observations were systematically recorded. Data were analyzed using descriptive statistics and expressed as
frequencies and percentages. The findings were presented in tabular form.

Ethical Considerations

The study was approved by the Institutional Ethics Committee (IEC/GMC-RIM/2025/27, Dt.14/11/2025) of Government
Medical College, Rajamahendravaram. Informed consent was not applicable, as the research was conducted exclusively
on formalin-fixed cadaveric specimens used for educational and research purposes.

RESULTS
The present cadaveric study evaluated 60 gluteal regions to document variations in the division of the sciatic nerve and
its relationship with the piriformis muscle. Of these, 42 specimens (70.0%) demonstrated the normal anatomical pattern,
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with the sciatic nerve emerging undivided below the piriformis muscle. High division of the sciatic nerve was identified
in 18 specimens (30.0%), indicating a substantial prevalence of variant anatomy in the study population (Table 1).

Table 1. Distribution of Sciatic Nerve Division Pattern (n = 60 gluteal regions)

Sciatic Nerve Pattern Number of Specimens Percentage (%)
Normal division below piriformis 42 70.0
High division (variant patterns) 18 30.0
Total 60 100

Among the 18 specimens showing high division, the most frequent level of division was above the piriformis muscle,
observed in 10 specimens (55.6%). Division occurring at the level of the piriformis was noted in 5 specimens (27.8%),
while separate emergence of the tibial and common peroneal components without a common sciatic trunk was
documented in 3 specimens (16.6%) (Table 2).

Table 2. Level of High Division of Sciatic Nerve (n = 18 variants)

Level of Division Number of Specimens Percentage (%)
Above piriformis muscle 10 55.6
At the level of piriformis 5 27.8
Separate emergence without common trunk 3 16.6
Total 18 100

When classified according to the Beaton and Anson classification, Type I pattern (undivided sciatic nerve passing below
the piriformis) constituted the majority, accounting for 42 specimens (70.0%). Among the variant patterns, Type II
configuration—where the common peroneal nerve pierces the piriformis and the tibial nerve passes below—was the most
common (16.7%), followed by Type III (8.3%) and Type IV (5.0%) arrangements (Table 3).

Table 3. Relationship of Sciatic Nerve Components to Piriformis Muscle (Beaton and Anson Classification)

Beaton & Anson Type Description Number (n) Percentage (%)
Type 1 Undivided nerve below piriformis 42 70.0

Type 11 Common peroneal through piriformis, tibial below 10 16.7

Type 111 Common peroneal above piriformis, tibial below 5 8.3

Type IV Separate emergence of both divisions 3 5.0

Total — 60 100

Analysis of laterality revealed that sciatic nerve variations were more commonly unilateral. Right-sided variations were
observed in 8 specimens (44.4%), while 7 specimens (38.9%) showed left-sided involvement. Bilateral variations were
comparatively less frequent, identified in 3 specimens (16.7%) (Table 4).

Table 4. Laterality of Sciatic Nerve Variations (n = 18 variants)

Laterality Number of Specimens Percentage (%)
Right side 8 44.4
Left side 7 38.9
Bilateral 3 16.7
Total 18 100

Figure 1: Cadaveric dissection showing high division of the sciatic nerve in the right gluteal region, with
separation of the tibial and common peroneal components in relation to the piriformis muscle.
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Figure 3. Comparative view of bilateral gluteal regions illustrating asymmetry in the sciatic nerve—piriformis

relationship, with variation noted on one side.
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Figure 4. Close-up view of the sciatic nerve and its divisions in the gluteal region, emphasizing the proximity of
nerve components to surrounding musculature.

Dr. Jatthavath Jyothi, et al. Anatomical Variations of High Division of Sciatic Nerve and its Relation to Piriformis — A 1598
Cadaveric Study. Int. J Med. Pharm. Res., 6 (6): 1595-1600, 2025



DISCUSSION

The present cadaveric study highlights the anatomical variations in the division of the sciatic nerve and its relationship
with the piriformis muscle, underscoring their frequency and clinical significance. In the current series, normal division
of the sciatic nerve below the piriformis muscle was observed in 70% of specimens, while variations were identified in
30%. This prevalence is comparable to rates reported in imaging-based and cadaveric studies, which have consistently
demonstrated that variant sciatic nerve anatomy is not uncommon and should be anticipated during clinical evaluation
and surgical planning [7,8].

High division of the sciatic nerve above the piriformis muscle emerged as the most frequent variant pattern in the present
study. Magnetic resonance neurography and cadaveric analyses have similarly reported this configuration as the
predominant variant, emphasizing its role as a potential anatomical substrate for extraspinal sciatica and piriformis
syndrome [7,9]. The close spatial relationship between the nerve components and the piriformis muscle in such cases
increases the likelihood of nerve compression or irritation, particularly during hip movements or muscle hypertrophy
[11,13].

Application of the Beaton and Anson classification revealed Type II pattern as the most common variant, followed by
Types III and I'V. Systematic reviews and meta-analyses have shown wide variability in the distribution of these patterns
across different populations, supporting the influence of ethnic and developmental factors on lumbosacral plexus
morphology [8,13]. Although less frequent, the presence of separate emergence of the tibial and common peroneal nerves
without a common sciatic trunk is surgically important, as highlighted in several case reports describing increased
susceptibility to inadvertent nerve injury during posterior hip procedures or intramuscular injections [10,12].

Laterality analysis in the present study demonstrated a predominance of unilateral variations, with right-sided
involvement being slightly more common. Similar findings have been reported in cadaveric and clinical studies, whereas
bilateral variations remain relatively rare [11,14]. Clinically, unilateral variations may account for asymmetric symptoms
and diagnostic uncertainty in patients presenting with sciatic pain.

CONCLUSION

The present cadaveric study demonstrates that anatomical variations in the division of the sciatic nerve and its
relationship with the piriformis muscle are relatively common. Nearly one-third of the examined specimens showed high
division of the sciatic nerve, with division above or at the level of the piriformis being the most frequent patterns. These
variations have important clinical implications, particularly in the context of piriformis syndrome, sciatic nerve
entrapment, and posterior approaches to the hip and gluteal region. Recognition of such anatomical patterns is essential
for surgeons, anesthesiologists, and clinicians to minimize iatrogenic nerve injury and to improve diagnostic accuracy
during the evaluation and management of sciatic nerve—related conditions.

REFERENCES

1. Jha AK, Baral P. Composite Anatomical Variations between the Sciatic Nerve and the Piriformis Muscle: A
Nepalese Cadaveric Study. Case Rep Neurol Med. 2020 Mar 31;2020:7165818. doi: 10.1155/2020/7165818.
PMID: 32292613; PMCID: PMC7150691.

2. Giivenger M, Iyem C, Akyer P, Tetik S, Naderi S. Variations in the high division of the sciatic nerve and
relationship between the sciatic nerve and the piriformis. Turk Neurosurg. 2009 Apr;19(2):139-44. PMID:
19431123.

3. Reynoso JP, De Jesus Encarnacion M, Nurmukhametov R, Melchenko D, Efe IE, Goncharov E, Taveras AA,
Ramirez Pena 1J, Montemurro N. Anatomical Variations of the Sciatic Nerve Exit from the Pelvis and Its
Relationship with the Piriformis Muscle: A Cadaveric Study. Neurol Int. 2022 Oct 31;14(4):894-902. doi:
10.3390/neurolint14040072. PMID: 36412694; PMCID: PMC9680267.

4. Atoni AD, Oyinbo CA, Francis DAU, Tabowei UL. Anatomic Variation of the Sciatic Nerve: A Study on the
Prevalence, and Bifurcation Loci in Relation to the Piriformis and Popliteal Fossa. Acta Med Acad. 2022
Apr;51(1):52-58. doi: 10.5644/ama2006-124.370. PMID: 35695403; PMCID: PMC9982851.

5. Natsis K, Totlis T, Konstantinidis GA, Paraskevas G, Piagkou M, Koebke J. Anatomical variations between the
sciatic nerve and the piriformis muscle: a contribution to surgical anatomy in piriformis syndrome. Surg Radiol
Anat. 2014 Apr;36(3):273-80. doi: 10.1007/s00276-013-1180-7. Epub 2013 Jul 31. PMID: 23900507.

6. Prakash, Bhardwaj AK, Devi MN, Sridevi NS, Rao PK, Singh G. Sciatic nerve division: a cadaver study in the
Indian population and review of the literature. Singapore Med J. 2010 Sep;51(9):721-3. PMID: 20938613.

7. Bharadwaj UU, Varenika V, Carson W, Villanueva-Meyer J, Ammanuel S, Bucknor M, Robbins NM, Douglas V,
Chin CT. Variant Sciatic Nerve Anatomy in Relation to the Piriformis Muscle on Magnetic Resonance
Neurography: A Potential Etiology for Extraspinal Sciatica. Tomography. 2023 Feb 22;9(2):475-484. doi:
10.3390/tomography9020039. PMID: 36960998; PMCID: PMC10037619.

Dr. Jatthavath Jyothi, et al. Anatomical Variations of High Division of Sciatic Nerve and its Relation to Piriformis — A 1599
Cadaveric Study. Int. J Med. Pharm. Res., 6 (6): 1595-1600, 2025



10.

11.

12.

13.

14.

Poutoglidou F, Piagkou M, Totlis T, Tzika M, Natsis K. Sciatic Nerve Variants and the Piriformis Muscle: A
Systematic Review and Meta-Analysis. Cureus. 2020 Nov 17;12(11):e11531. doi: 10.7759/cureus.11531. PMID:
33354475; PMCID: PMC7746330.

Hatadaj R, Pingot M, Polguj M, Wysiadecki G, Topol M. Anthropometric Study of the Piriformis Muscle and
Sciatic Nerve: A Morphological Analysis in a Polish Population. Med Sci Monit. 2015 Dec 2;21:3760-8. doi:
10.12659/msm.894353. PMID: 26629744; PMCID: PMC4671451.

Patil J, Swamy RS, Rao MK, Kumar N, Somayaji SN. Unique formation of sciatic nerve below the piriformis
muscle - a case report. J Clin Diagn Res. 2014 Jan;8(1):148-9. doi: 10.7860/JCDR/2014/7571.3977. Epub 2014
Jan 12. PMID: 24596750; PMCID: PM(C3939530.

Pokorny D, Jahoda D, Veigl D, Pinskerova V, Sosna A. Topographic variations of the relationship of the sciatic
nerve and the piriformis muscle and its relevance to palsy after total hip arthroplasty. Surg Radiol Anat. 2006
Mar;28(1):88-91. doi: 10.1007/s00276-005-0056-x. Epub 2005 Nov 26. PMID: 16311716.

Dupont G, Unno F, Iwanaga J, Oskouian RJ, Tubbs RS. A Variant of the Sciatic Nerve and its Clinical
Implications. Cureus. 2018 Jun 25;10(6):e2874. doi: 10.7759/cureus.2874. PMID: 30155377; PMCID:
PMC6110408.

Smoll NR. Variations of the piriformis and sciatic nerve with clinical consequence: a review. Clin Anat. 2010
Jan;23(1):8-17. doi: 10.1002/ca.20893. PMID: 19998490.

Golmohammadi R, Delbari A. Report of a Novel Bilateral Variation of Sciatic and Inferior Gluteal Nerve: A
Case Study. Basic Clin Neurosci. 2021 May-Jun;12(3):421-426. doi: 10.32598/bcn.2021.1900.1. Epub 2021
May 1. PMID: 34917300; PMCID: PMC8666923.

Dr. Jatthavath Jyothi, et al. Anatomical Variations of High Division of Sciatic Nerve and its Relation to Piriformis — A 1600
Cadaveric Study. Int. J Med. Pharm. Res., 6 (6): 1595-1600, 2025



