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ABSTRACT

Introduction: The sural nerve is a sensitive nerve whose function is to provide sensory supply 

for the posterolateral aspect of the distal third of the leg and the lateral side of the dorsum of 

the foot. This nerve is formed in the upper third of the calf from the terminal branches of the 

tibial and common peroneal nerves and the communicating branch of the sural nerve. Objec-

tives: The aim of our study is to showcase two anatomical variants of the sural nerve. Materi-

als and methods: Two formalin-preserved cadavers, one male and one female, embalmed 

using formalin 4% were dissected with the intent of being used as teaching materials for the 

students attending anatomy classes at the “George Emil Palade” University of Medicine, Phar-

macy, Science and Technology of Târgu Mureș, Romania. Results: In both cases, less common 

anatomical variations of the formation of sural nerve were discovered. On the male cadaver, 

we identified the sural nerve as a continuation of the medial sural cutaneous nerve. The lateral 

sural cutaneous nerve and the communicating branch of the sural nerve were both absent. 

On the female cadaver, we identified both the medial sural cutaneous nerve and the lateral 

sural cutaneous nerve. The sural nerve was, however, a continuation of only the lateral sural 

cutaneous nerve, with the medial sural cutaneous nerve as an independent branch. Conclu-

sions: We described two anatomical variants of the sural nerve, which are less common than 

those documented in the literature.
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INTRODUCTION

The sural nerve, also known as the saphenous nerve due to its course alongside 
the small saphenous vein in the posterior leg, is a sensitive subcutaneous nerve 
located in the central axis on the posterior aspect of the calf, between the cal-
caneal tendon and the lateral malleolus. Its main function is to provide sensory 
supply for the posterolateral aspect of the distal third of the leg and the lateral 
side of the dorsum of the foot.1–4

In most cases, the sural nerve is formed in the upper third of the calf, from 
a lateral branch, a medial branch, and the communicating branch of the sural 
nerve. This anastomosis represents a direct communication between the tibial 
nerve and the common peroneal nerve.1,3,5–8 The medial branch is represented 
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by the medial sural cutaneous nerve (MCSN), which origi-
nates from the tibial nerve (L4–S3) and descends between 
the two heads of the gastrocnemius muscle towards the 
central axis of the calf. After perforating the crural fascia, 
it joins the communicating branch of the sural nerve.2,3,7,9 
The lateral branch, known as the lateral sural cutaneous 
nerve (LCSN), is a branch of the common fibular (pero-
neal) nerve (L4–S2), which emerges in the lateral side of 
the popliteal fossa. The communicating branch of the su-
ral nerve originates from the common peroneal nerve or 
the lateral branch root of the common peroneal nerve and 
anastomoses with the medial sural cutaneous branch in the 
upper third of the calf.1,3,7,9

Numerous anatomical variants have been described in 
the literature regarding the origin and course of the sural 
nerve (Table 1, Figure 1). Variations most commonly arise 
based on the presence or absence of the communicating 
branch of the sural nerve, which may be missing, have dif-
ferent origins, or even be supernumerary. Variants have 
been described where the MCSN or the LCSN is missing 
or does not participate in the formation of the sural nerve. 
The sural nerve branching from the tibial nerve superior to 
the popliteal fossa or from the sciatic nerve are among the 
less common variations.1,4,8

The sural nerve is used as a graft site for the reconstruc-
tion of other peripheral nerves and for the diagnosis of var-
ious neurologic diseases through biopsy. Therefore, a com-

prehensive understanding of the level of formation, course, 
length, and proximity of the sural nerve to the small saphe-
nous vein, gastrocnemius muscle, and calcaneal tendon are 
essential for both surgical and clinical practice.2,5,8,10–13 The 
aim of our study is to showcase two anatomical variations 
in the formation of the sural nerve and to provide further 
data in regards to the incidence of certain variants.

MATERIALS AND METHODS

We used two formalin-preserved cadavers, one male and 
one female, embalmed using formalin 4%. Both were dis-
sected with the intent of being used as teaching material 
for the students attending anatomy classes at “George Emil 
Palade” University of Medicine, Pharmacy, Science and 
Technology of Târgu Mureș, Romania. In both cadavers, 
dissection was performed only on the left lower limb, as 
the contralateral leg was missing due to previously being 
amputated superior to the popliteal fossa. Therefore, com-
parative dissection could not be performed.

Ethics

This study was approved by the ethics committee of the 
“George Emil Palade” University of Medicine, Phar-
macy, Science and Technology of Târgu Mureș (no. 
2366/06.06.2023). 

TABLE 1. Variations of sural nerve formation in the literature

Variant Origin of the sural nerve

A MSCN (TN) + SCB (SCB arises from LSCN; LSCN arises from CPN)

B MSCN (TN) + SCB (LSCN and SCB arise from the bifurcation of a CPN branch)

C MSCN (TN) + SCB (SCB and LSCN arise independently from CPN)

D MSCN (TN) + SCB (SCB arises from CPN; LSCN arises from SCB)

E MSCN + SCB (SCB arises from CPN; absent LSCN)

F MSCN (TN) (SN is a continuation of MSCN; absent LSCN and SCB)

G MSCN (TN) (SN is a continuation of MSCN; independently present LSCN; absent SCB)

H MSCN (TN) arises from SCB (distal third of the leg); SN is a continuation of LSCN (CPN)

I MSCN (TN) independently present, up to the heel; SN is a continuation of LSCN (CPN); absent SCB

J MSCN (two independent branches from TN: TCB1 + TCB2); SN is a continuation of MSCN; absent 
LSCN and SCB

K MSCN (two independent branches from TN: TCB1 + TCB2); SCB arises from LSCN

L MSCN (TN) + NFCP; independent LSCN; absent SCB

M MSCN (SCN); SN is a continuation of MSCN; absent LSCN and SCB

N SCB arises from MSCN (TN) (proximal third of the leg); SN = SCB + LSCN (CPN)

O Independent MSCN (TN) present up to the proximal third of the leg; SN is a continuation of LSCN 
(CPN); absent SCB

P SN is a continuation of LSCN (CPN); absent MSCN

SN, sural nerve; SCN, sciatic nerve; LSCN, lateral sural cutaneous nerve; MSCN, medial sural cutaneous nerve; SCB, sural communicating branch; 
LDCN, lateral dorsal cutaneous nerve; TN, tibial nerve; CPN, common peroneal nerve; PCFN, posterior femoral cutaneous nerve; TCB, tibial connection 
branch
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RESULTS

On the male cadaver, we identified the sural nerve as a con-
tinuation of the MCSN. The lateral sural cutaneous nerve 
and the communicating branch of the sural nerve were 
both absent. On the female cadaver, we identified both the 
MSCN and the LSCN. The sural nerve was however, in this 
instance, a continuation of only the LSCN, with the MSCN 
as an independent branch, and the communicating branch 
was completely missing.

DISCUSSION

The sural nerve is commonly used as a harvesting site for 
nerve grafts, being essential for in the reconstruction of 

various peripheral nerves. Maxillofacial surgery makes 
use of these nerve grafts when reparation of the facial or 
inferior alveolar nerve is required after tumor extirpation 
or bone reconstruction. The removal of invasive retroperi-
toneal or pelvic tumors often also targets adjacent nerves, 
and the sural nerve can be used for ilioinguinal, femoral, or 
sciatic nerve reconstruction. It is also used in the diagnosis 
of pathologies associated with neurological damage such 
as diabetic neuropathy or acute inflammatory polyradicu-
loneuropathy (Guillen-Barré disease), both through elec-
trophysiological studies and through its biopsy.2,5,8,10–13

Multiple variants of the formation of the sural nerve have 
been documented in the literature. A study performed by 
Steele et al. on a group of 208 lower limbs described a total 

 
FIGURE 1. Formation and course variants of sural nerve as described in the literature
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of 11 variants of formation of the sural nerve complex.1 The 
most frequent patterns were type G, (n = 54; 25.96%), type 
B (n = 28; 13.46%), and type A (n = 25; 12.02%) (Table 2).

Studies conducted in our geographical area, such as 
those by Riedl et al. and Büyükmumcu et al., show variant 
A as the most common, representing 46.66% and 35.83% 
of the total cases studied, respectively.14,15 In contrast, in 
the study of Jeon et al., only 1.73% of the studied lower 
limbs presented this variant of sural nerve formation.2

In a meta-analysis performed by Ramakrishnan et al., 
variants A, B, C, and D were grouped together and were 
present in 51.5% of the total cases described.7 In the study 
of Steele et al., these variants were described separately, 
the sum of their incidences being 41.34%, with a relatively 
small difference compared to the previous study.1,8 

More notable differences were found in the case of 
type E. It was found to be rarer in the studies conducted 
by Steele et al. and Ramakrishnan et al., with an incidence 

of 8.65% and 13.8%, respectively.1,7 In contrast, Jeon et 
al. found this variant in 78.03% of cases.2 In the study of 
Büyükmumcu et al., type E was the second most frequent 
variant, with an incidence of 34.16% of the total dissected 
preparations.15

In this study, we described two anatomical variants of 
the sural nerve. In the lower left limb of a male corpse, 
we identified variant F, the sural nerve being present as a 
continuation of the MCSN, while the LSCN and the sural 
communicating branch were both absent. In the lower left 
limb of the female corpse, we identified variant I, in which 
the sural nerve was a continuation of the LSCN branch, 
and no apparent communication with the MSCN branch 
was present.

Similar to our case, Steele et al. found variant F of sural 
nerve formation (Figure 2) in 18 lower limbs (8.65%) in 
the studied group.1 Studies conducted in our geographical 
area, show variant F to be present in 6.66% and 20.83% of 

TABLE 2. Statistical distribution of sural nerve formation variants, according to the literature

Study Variant (%)

A B C D E F G H I

Ramakrishnan et al.7 51.5 13.8 31.2

Steele et al.1 12.02 13.46 7.69 8.17 8.65 8.65 25.96 10.58 3.85

41.34 34.61

Jeon et al.2 1.73 78.03 8.67 3.46

Riedl et al.14 46.66 10 6.66 6.66 2.66 3.33

Büyükmumcu et al.15 35.83 34.16 20.83 4.16

Our cases 50 50

 
FIGURE 2. Variant F. 1 – Biceps femoris muscle; 2 – Semitendi-

nosus muscle; 3 – Semimebranosus muscle; 4 – Gracillis muscle; 

5 – Gastrocnemian muscle.

 
FIGURE 3. Variant I. 1 – Biceps femoris muscle; 2 – Semitendi-

nosus muscle; 3 – Semimebranosus muscle; 4 – Gracillis muscle; 

5 – Gastrocnemian muscle.
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cases, respectively.14,15 In the group studied by Steele et al. 
in the USA, type F proved to be a rare variant, with an in-
cidence of 8.65%.1

Variants F and G described in the meta-analysis of Ra-
makrishnan et al. represented 31.2% of the studied group. 
Variant I (Figure 3), also described in this study, was 
found in approximately equal proportions by Steele et al., 
Jeon et al., and Riedl et al., with an average incidence of 
3.54%.1,2,7,8,14,15

Among the extremely rare variants (n = 1; 0.48%) de-
scribed by Steele et al. are variants O and P, currently not 
included in the classification system and not discussed sep-
arately in the study of Ramakrishnan et al.7 Similarly, very 
rare and still unrecognized variants were also identified by 
Büyükmumcu et al., such as type J (n = 2; 2.5%), type K (n 
= 1; 0.83%), or L (n = 1; 0.83%).1,7,14,15

CONCLUSIONS

Taking into consideration the role of the sural nerve in re-
gards to peripheral nerve reconstruction using grafts, the 
importance of being aware of its variants cannot be denied. 
In this study, we described two of the less common vari-
ants, type F and type I. 
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