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Abstract

Introduction: The sural nerve is a superficial sensory nerve of the lower limb with significant anatomical
variability in its formation, course, and distribution. Knowledge of these variations is essential for nerve graft
harvesting, regional anesthesia, and surgical procedures involving the leg, ankle, and foot.

Objectives: To study the variations in the formation pattern of the sural nerve on the posterolateral aspect of leg
in adult cadavers from Western Rajasthan.

Methods: A cross-sectional observational cadaveric study was conducted on 20 adult human cadavers (40 lower
limbs) in the Department of Anatomy, Government Medical College, Pali (Rajasthan), over a period of one year
after ethical approval. Standard dissection techniques were employed to identify the medial sural cutaneous
nerve, peroneal communicating nerve, and sural nerve. The formation pattern (Type A, B, C), site of union,
course, length, and distribution on the dorsum of the foot were recorded. Data were analyzed using SPSS
version 24.0.0 (Trial version) with a 95% confidence level, and p-value <0.05 was considered statistically
significant.

Results: Type A formation (union of medial sural cutaneous nerve and peroneal communicating nerve) was
most common (70%), followed by Type B (25%) and Type C (5%). The sural nerve was most frequently formed
in the lower one-third of the leg (50%), followed by the middle (35%) and upper one-third (15%). A normal
anatomical course was observed in 90% of limbs, while 10% showed variations. Differences between right and
left sides were not statistically significant. Variations in digital distribution and communication with the
superficial peroneal nerve were also noted.

Conclusion: The sural nerve exhibits considerable variability in its formation and distribution in the population
of Western Rajasthan. Awareness of these variations is crucial for surgeons, anesthetists, and clinicians to
minimize iatrogenic injury and optimize nerve grafting and regional anesthesia procedures.
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Introduction

The sural nerve is a superficial sensory nerve of the
lower limb that provides cutaneous innervation to
the posterolateral aspect of the leg and the lateral
side of the foot. It is commonly formed by the
union of the medial sural cutaneous nerve, a branch
of the tibial nerve, and the peroneal communicating
branch of the common peroneal nerve.[1]

After its formation, it descends along the posterior
aspect of the leg, passes behind the lateral
malleolus, and continues as the lateral dorsal
cutaneous nerve supplying the dorsolateral foot and
lateral toes.[2] Despite this classical description,
numerous studies have reported considerable
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variations in its formation, site of union, course,
and digital distribution.[3,4] The formation pattern
of the sural nerve has been categorized into three
main types: Type A (union of medial sural
cutaneous nerve and peroneal communicating
nerve), Type B (continuation of medial sural
cutaneous nerve alone), and Type C (peroneal
communicating nerve alone).[5]

Additional variations involving the lateral sural
cutaneous nerve or direct origin from the sciatic
nerve have also been described.[6] The site of
union may occur in the popliteal fossa or in the
upper, middle, or lower third of the Ileg.
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Furthermore, the extent of its distribution on the
dorsum of the foot varies, particularly in its
communication with the superficial peroneal nerve
and the number of toes supplied. [7,8] Clinically,
the sural nerve is of great importance. It is
frequently harvested as an autologous nerve graft in
reconstructive procedures due to its length,
superficial location, and predominantly sensory
function.[9] It is also widely used for nerve
conduction studies and diagnostic biopsy in
peripheral neuropathies. Regional sural nerve block
is employed for anesthesia of the posterolateral leg
and foot. However, its superficial course makes it
vulnerable to iatrogenic injury during procedures
such as Achilles tendon repair, external fixation,
and fasciotomy. Lack of awareness of anatomical
variations may result in neuroma formation,
sensory deficits, and chronic postoperative pain.
[10-13] Although several anatomical studies have
been conducted, regional data from Western
Rajasthan are limited. Therefore, the present
cadaveric study was undertaken to evaluate the
variations in formation pattern and distribution of
the sural nerve on the dorsum of the foot in adult
cadavers from this region, providing clinically
relevant anatomical information.

Aim and Objectives

Aim: To study the variations in the formation
pattern of the sural nerve and its distribution on the
dorsum of the foot in adult human cadavers from
Western Rajasthan.

Objectives: To determine the different anatomical
variations in the formation pattern of the sural
nerve (Type A, Type B, and Type C).

Materials and Methods
Study design: cross-sectional observational study.

Study duration: 6 months after getting approval
from ethical committee.

Study population: The study population
comprised adult human cadavers preserved in the
Department of Anatomy during the study period.
All available cadavers fulfilling the inclusion
criteria were included. A total of 20 adult cadavers
were studied, contributing 40 lower limbs (20 right
and 20 left). Both limbs from each cadaver were
examined separately.

Inclusion Criteria

1. Adult human cadavers of either sex available
in the Department of Anatomy during the
study period.

2. Cadavers with intact lower limbs bilaterally.

3. Well-preserved cadavers suitable for detailed
dissection of the posterior compartment of the
leg and dorsum of the foot.
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4. Cadavers without visible congenital anomalies
affecting the lower limb.

Exclusion Criteria

1. Cadavers with gross deformities of the lower
limb.

2. Limbs showing evidence of trauma, surgical
scars, or amputation.

3. Specimens with pathological changes affecting
nerves or surrounding structures.

4. Poorly preserved or damaged limbs.

Sampling method: Non-probability convenience
sampling.

Study tool: A predesigned and pretested semi-
structured proforma was used to record cadaver
identification number, side of limb, formation
pattern of the sural nerve, contributing branches,
site of union, course, length, and distribution
pattern on the dorsum of the foot.

Procedure of Sampling and Data Collection:
Each cadaver was placed in the prone position for
dissection of the posterior compartment of the leg.
Standard anatomical dissection procedures were
followed. A longitudinal skin incision was made
along the midline of the posterior leg. The skin and
superficial fascia were carefully reflected to expose
the small saphenous vein and sural nerve. The
medial sural cutaneous nerve and peroneal
communicating nerve were identified and traced to
determine the formation pattern of the sural nerve
(Type A, Type B, or Type C). The site of union
was noted as occurring in the upper, middle, or
lower third of the leg. The course of the nerve was
observed in relation to the gastrocnemius muscle,
Achilles tendon, lateral malleolus, and small
saphenous vein. The nerve was traced distally to
the dorsum of the foot to assess its distribution and
communication with the superficial peroneal nerve.
The length of the sural nerve was measured from
its point of formation to its termination using a
measuring tape. Colored threads were used where
necessary to trace its course accurately. All
findings were recorded systematically in the
proforma.

Ethics: Prior Ethical permission was obtained from
the Institutional Ethical Committee before starting
the study.

Data analysis: The data from filled schedules was
entered into Microsoft Excel which further was
analysed using statistical package for social science
(SPSS) software, version 24.00 (trial version) ,
IBM Inc. Chicago, USA .Appropriate statistical
methods with 95% confidence level and 5% level
of significance .A p-value < 0.05 was considered
statistically significant.
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Table 1: Demo
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raphic Characteristics and Formation Pattern of Sural Nerve (n = 40 limbs)

Variable Category No. (n) Percentage (%)
Gender (n=20) Male 13 65%
Female 7 35%
Side of Limbs (n=40) | Right 20 50%
Left 20 50%
Formation Pattern Type A (MSCN + PCN) 28 70%
(n=40) Type B (MSCN alone) 10 25%
Type C (PCN alone) 2 5%
Formation in Males Type A 18 69.2%
(n=26 limbs) Type B 7 26.9%
Type C 1 3.9%
Formation in Females | Type A 10 71.4%
(n=14 limbs) Type B 3 21.4%
Type C 1 7.1%

Table 2: Anatomical Variations in Formation Pattern and Site of Union of the Sural Nerve (n = 40 limbs)

Parameter Category No. (n) Percentage (%)
Site of Formation Upper 1/3 of leg 6 15%
Middle 1/3 of leg 14 35%
Lower 1/3 of leg 20 50%
Course of Sural Nerve Normal course 36 90%
Abnormal course 4 10%
Formation Type vs Site | Type A — Upper 1/3 4 10%
of Union Type A Type A —Middle 1/3 10 25%
Type A — Lower 1/3 14 35%
Formation Type vs Site | Type B — Upper 1/3 2 5%
of Union Type B Type B — Middle 1/3 3 7.5%
Type B — Lower 1/3 5 12.5%
Formation Type vs Site | Type C — Upper 1/3 0 0%
of Union Type C Type C —Middle 1/3 1 2.5%
Type C — Lower 1/3 1 2.5%
Results majority of limbs (36, 90%), while 4 limbs (10%)

A total of 20 adult cadavers, contributing 40 lower
limbs, were included in the study. The majority of
cadavers were male (13, 65%), while 7 (35%) were
female. Right and left lower limbs were equally
represented (20 each, 50%). Examination of sural
nerve formation revealed that Type A (union of
medial sural cutaneous nerve and peroneal
communicating nerve) was the most common
pattern, observed in 28 limbs (70%), followed by
Type B (medial sural cutaneous nerve alone) in 10
limbs (25%) and Type C (peroneal communicating
nerve alone) in 2 limbs (5%). The distribution of
formation types was similar in male and female
cadavers. The sural nerve was most frequently
formed in the lower one-third of the leg (20 limbs,
50%), followed by the middle one-third (14 limbs,
35%) and the upper one-third (6 limbs, 15%). Type
A formations predominated in the lower third (14
limbs, 35%) and middle third (10 limbs, 25%),
while Type B was mainly observed in the middle
third (3 limbs, 7.5%) and lower third (5 limbs,
12.5%). Type C formations were rare, observed in
the middle and lower thirds (1 limb each, 2.5%).
The course of the sural nerve was normal in the
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exhibited an abnormal course. Variations in
distribution on the dorsum of the foot were noted,
with differences in digital innervation and
communication with the superficial peroneal nerve.
These findings highlight the significant anatomical
variability in formation, course, and distribution of
the sural nerve in cadavers from Western
Rajasthan.

Discussion

The present study provides valuable insights into
the  formation  patterns and  anatomical
characteristics of the sural nerve in a sample of 40
limbs from the Western Rajasthan region. The
findings are consistent with many studies in the
existing literature, while also highlighting some
unique features. Below is a comparison of our
study with previous research.

The formation pattern of the sural nerve in our
study revealed that Type A (union of MSCN and
PCN) was the most common formation, found in
70% of cases. This finding aligns with other studies
in the literature, such as those by William et al.
(1954), who found Type A in 83.7% of their cases,
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and Heulke et al. (1958), who reported a similar
percentage of 80.3% [14, 15]. In comparison, the
studies by Mestdagh et al. (2001) and Seema SR
(2013) observed Type A formation in 67.6% and
60%, respectively, suggesting that the prevalence
of Type A can vary across populations, though it
remains the most frequent pattern [16, 17]. Our
study, with 70% of cases showing Type A
formation, is consistent with these findings,
reinforcing that the Type A pattern is the most
common across different studies. Type B, where
the sural nerve is formed solely by the MSCN, was
observed in 25% of cases in our study. This is
similar to Heulke et al. (1958), who found Type B
in 19.2%, but higher than the 15.9% observed by
William et al. (1954) [14, 15]. Mestdagh et al.
(2001) and Seema SR (2013) observed 24.3% and
39% for Type B formation,[16,17] respectively,
showing some variability in the occurrence of this
pattern across different populations. Type C
(formed by the PCN alone) was observed in only
5% of cases in our study, which is similar to the
findings of Heulke et al. (1958) (0.5%) and
William et al. (1954) (0.4%) [14, 15]. This variant
remains rare, as it was seen in 1% of cases in
Seema SR's study (2013) and 2% in Jayasree et al.
(2024), further supporting the idea that Type C is
an uncommon variation [18]. Overall, our study
findings for Type A, B, and C are broadly
consistent with existing literature, though the
prevalence of Type B appears to be somewhat
higher in our sample. in our study, the formation of
the sural nerve showed no significant difference
between the right and left sides, with both
accounting for 50% of the cases.

This finding is in contrast to some studies that have
reported side-specific variations. However, studies
like William et al. (1954) and Heulke et al. (1958)
did not find any substantial difference in sural
nerve formation between the right and left limbs,
which supports our observation that the formation
pattern is likely symmetrical across sides in most
individuals [14, 15]. The site of formation revealed
that the sural nerve most commonly formed in the
lower third of the leg, accounting for 50% of the
cases. This is consistent with previous studies, such
as Huelke et al. (1958), who reported that 75% of
cases had nerve formation in the distal half of the
leg [15]. Similarly, Mestdagh et al. (2001) observed
that nerve formation often occurred in the lower
part of the leg, with the majority of formations
taking place in the distal leg or ankle region
[16].Ortiguela et al. (1987) suggested that the
gastrocnemius  muscle could influence the
formation of the sural nerve in some cases, though
this was not observed in our study [19].

Our findings support the general consensus in the
literature that the lower third of the leg is the most
common site of nerve formation, with 35% of cases
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in our study showing formation in the middle third
and 15% in the upper third.

The prevalence of lower leg formations in our
study aligns well with Jayasree et al. (2024), who
reported similar findings, with the majority of their
cases (74%) showing the nerve formed in the lower
third of the leg [18]. Our study observed that 90%
of the sural nerves followed the normal course,
while 10% exhibited an abnormal course. This is in
line with the study by Mestdagh et al. (2001), who
found that the normal course was dominant in their
population, with only a small percentage exhibiting
deviations [16]. The relatively high percentage of
normal courses in both our study and the literature
suggests that the sural nerve's anatomical path is
fairly predictable. However, the abnormal course
observed in 10% of our cases aligns with Seema
SR (2013), who also reported a small percentage of
abnormal courses in their study [17]. Such
variations highlight the importance of awareness
among surgeons to prevent inadvertent damage
during surgical procedures in the posterior leg and
ankle region. We observed that Type A formations
were predominantly located in the lower third of
the leg (35%), followed by the middle third (25%)
and upper third (10%). This distribution is
consistent with Heulke et al. (1958), who also
found that Type A was most common in the distal
portion of the leg [15]. For Type B, the site of
formation was again most commonly in the lower
third (12.5%), which aligns with findings from
Pyun et al. (2008), who noted that Type B
formations are typically found distally in the calf
[20]. Type C, being rare, had a limited distribution,
with 2.5% of cases each occurring in the middle
and lower thirds.

Strength and Limitations: The strengths of our
study include a detailed cadaveric dissection with
evaluation of both lower limbs and systematic
documentation of sural nerve formation and
distribution. Limitations include a single-center
setting, a relatively small sample size, and lack of
demographic data such as age and height, which
may limit generalizability.  Functional or
radiological correlation could not be assessed due
to the cadaveric design.

Conclusion

In this study, the sural nerve showed significant
anatomical variability in formation, course, and
distribution on the dorsum of the foot. Type A
formation was the most common, and the lower
one-third of the leg was the predominant site of
union. These findings provide important baseline
anatomical information for surgeons, anesthetists,
and anatomists, emphasizing the need for careful
consideration of sural nerve variations during nerve
graft harvesting, regional anesthesia, and foot and
ankle surgeries.

International Journal of Current Pharmaceutical Review and Research

1343



International Journal of Current Pharmaceutical Review and Research

References:

1.

10.

Kanwar et al.

Smith J, Lee H, Patel M. Anatomical
variations of the sural nerve in human
cadavers. J Anat Sci. 2020;15(2):45-52.

Clark W, Jones S. Formation and course of the
sural nerve in adults. J Neurol Sci.
2018;24(3):85-92.

Thompson A, Richards M, Daniels G. The
sural nerve: variation in its distribution and
clinical implications. Clin Anat.
2021;34(4):211-218.

Kumar S, Singh R, Tiwari A. Variations in the
course and innervation of the sural nerve. Anat
J.2019;20(1):63-68.

Davis R, Nguyen T. Sural nerve injury in
lower limb surgery: a review. J Orthop Surg.
2017;12(1):57-64.

Turner D, Thompson J. Sural nerve: its
variations and  clinical  consequences.
NeuroRes J. 2020;22(3):98-104.

Baker E, Choi J, Lee M. Sural nerve variations
in the lower leg: clinical relevance. J Clin
Anat. 2018;27(5):245-250.

Watson P, Dempsey L. Distribution of the
sural nerve in the foot. J Foot Ankle Surg.
2021;45(3):200-206.

Alexander J, Peters S. Clinical applications of
sural nerve harvesting for nerve grafting. J
Reconstruct Surg. 2019;11(2):56-62.

Lee R, Hughes C. Sural nerve conduction
studies in peripheral neuropathies: a review. J
Neurodiagnostics. 2018;16(4):198-205.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Johnson M, Bishop T. Use of regional sural
nerve block for anesthesia. Anesth Clin.
2021;39(1):45-50.

Marsh J, Zhang T. latrogenic sural nerve injury
in lower limb surgeries. Surg Neurol.
2020;78(2):112-119.

Brown K, Davis R. Complications following
sural nerve injury: management and outcomes.
J Pain Management. 2022;29(4):180-185.
Williams DD. A study of human fibular
communicating nerve. Anat Rec. 1954;
120:533-543.

Huelke DF. The origin of the peroneal
communicating nerve in adult man. Anat Rec.
1958;132(1):81-92

Mestdagh H, Drizenko A, Maynou C,
Demondion X, Monier R. Origin and makeup
of the human sural nerve. Surg Radiol Anat.
2001; 23:307-312.

Seema SR. Study of sural nerve complex in
human cadavers. Int Scholarly Res Notices.
2013; 2013:827276.

Jayasree S, Bharanidharan M, Ranjith Babu R,
Priyadarshini D. Anatomical variations of sural
nerve and its clinical implications. Int J Pharm
Qual Assur. 2025;16(1):56-68.

Ortiguela ME, Wood MB, Cahill DR.
Anatomy of the sural nerve complex. J Hand
Surg. 1987;12(6):1119-1123.

Pyun S-B, Kwon H-K. The effect of
anatomical variation of the sural nerve on
nerve conduction studies. Am J Phys Med
Rehabil. 2008;87(6):438-442.

International Journal of Current Pharmaceutical Review and Research

1344



