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Variations of the Superficial Peroneal Nerve and Its
Terminal Branches in the Turkish Newborn Fetuses
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ABSTRACT

AIM: The topography of the superficial peroneal nerve (SPN) and its terminal branches were studied, with the aim of providing further
anatomical details for leg and foot in the Turkish newborn fetuses.

MATERIAL and METHODS: Limbs from twenty newborn cadavers were dissected. The course of the SPN on the leg and its terminal branches
on the foot were investigated.

RESULTS: The SPN was lateral (75%), anterior (15%), or branched in both areas (10%) of the cases. The SPN in the dorsum of the feet branched
further into medial dorsal cutaneous nerve (MDCn) and intermediate dorsal cutaneous nerve (IDCn). In 82.5% of the cases the MDCn and the
IDCn splitinto three and two branches, respectively. In 10% of the cases, the MDCn gave off three, and the IDCn one terminal branches. In 7.5%
of the cases, the MDCn had three while the IDCn had two branches that communicated with the lateral dorsal cutaneous nerve.

CONCLUSION: The course of SPN on the anterolateral surface of the leg and its terminal branches on the dorsal surface of the foot were quite
different. This unusual variant location will enable the surgeon to find and preserve the SPN and its terminal branches.

KEYWORDS: Common peroneal nerve, Superficial peroneal nerve, Medial dorsal cutaneous nerve, Intermediate dorsal cutaneous nerve,
Cutaneous innervation
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AMAG: Nervus peroneus superficialis (SPN) ve ug dallarinin ayak ve bacaktaki topografik anatomisi hakkinda daha detayli bilgi vermek amaciyla
Turkiye'deki yenidogan fetuslar Gizerinde bu ¢alisma gerceklestirildi.

YONTEM ve GEREC: Yirmi yenidogan kadavrasinda her iki alt ekstremite diseke edildi. SPN'nin bacagin anterolateral ylziindeki seyri ve ug
dallarinin ise ayagin dorsal yiiziindeki seyri arastirildi.

BULGULAR: Nervus peroneus superficialis'in, vakalarin %75'inde lateral, %15'inde anterior ve %10'unda ise iki dala ayrilip her iki kompart-
manda seyrettigi gdzlendi. SPN ayadin dorsal yliziinde, nervus cutaneus dorsalis medialis (MDCn) ve nervus cutaneus dorsalis intermedialis
(IDCn) dallarini veriyordu. Vakalarin %82,5'inde MDCn g, IDCn ise iki ug dala ayriliyordu. Vakalarin %10’unda ise MDCn (g, IDCn ise bir uc dala
ayriliyordu. Diger %7,5'lik vakada ise MDCn (g, IDCn iki dal veriyor ve IDCN nervus cutaneus dorsalis lateralis ile anastomoz yapiyordu.

SONUGC: Nervus peroneus superficialisin bacagin anterolateral yiziinde, u¢ dallarinin ise ayagin dorsal ylziindeki seyri ¢ok farklilik
gostermektedir. Bu olagan disi yerlesimlerin tanimlanmasi cerrahlara SPN ve ug dallarinin korunmasinda ve belirlenmesinde yardimci olacaktir.

ANAHTAR SOZCUKLER: Nervus peroneus communis, Nervus peroneus superficialis, Nervus cutaneus dorsalis medialis, nervus cutaneus
dorsalis intermedialis, Deri innervasyonu

INTRODUCTION fibula and passes laterally to the neck of the fibula (15, 22).
Its course is at first deep in the peroneus longus muscle,
passing antero-inferiorly between the peronei and extensor
digitorum longus muscles (7, 8). The trunk of the nerve courses
to the intermuscular septum between the lateral and anterior

compartments (17,21).The nerve pierces the superficial fascia

The anatomy of the superficial peroneal nerve (SPN) is an
important landmark in the leg for performing SPN neurolysis,
compartment release, open reduction and internal fixation, as
well as muscle flap procedures (11). The standard anatomic

course of the SPN is to branch from the common peroneal
nerve (CPN), which separates at the level of the neck of the
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and enters subcutaneous cellular tissue in the lower third
of the leg (4,13). The SPN of the leg comes down further to
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the foot, where it divides into terminal branches, the medial
dorsal cutaneous nerve (MDCn) and the intermediate dorsal
cutaneous nerve (IDCn) (17, 19).

Although this description of the nerve is considered to be
the normal anatomy, the SPN may have different anatomical
variations, which need to be taken under consideration by
surgeons contemplating surgery on the SPN (5). This nerve
is extremely vulnerable to injury (14), such as a direct blow,
arthroscopy of the ankle, and surgical approaches to the
lateral aspect of the ankle and hindfoot (10).

In order to better understand the anatomy of this nerve in
detail, we examined the morphometric and topographic
characteristics of the SPN, from its emergence to its branching
and distribution in the skin on the anterolateral aspect of the
leg and the dorsal aspect of the foot in the Turkish newborn
fetuses

MATERIAL and METHOD

For this study, 40 lower limbs, right and left side, were utilized,
from 20 Turkish newborn fetuses’ (13 male and 7 female)
10% formalin-fixed cadavers. The skin was removed from
the knee to the interdigital spaces. The lateral and anterior
muscle compartments were opened in the leg, next to the
intermuscular septum. The SPN was intently dissected, in a
proximal to distal aspect, to its terminal branches in the distal
forefoot. The course of the nerve and its branches were then
traced where they perforated the crural fascia. The distance
between the lateral malleolus and the site that the SPN left the
fascia was measured. These courses were analyzed according
to Adkinson'’s description (1).

On the dorsal surface of the foot, the lateral dorsal cutaneous
nerve (LDCn) and SPN branches were identified. All branch
divisions were dissected down to the interdigital space and
their anatomical distributions were recorded. The distribution
of branch divisions of the SPN, MDCn and IDCn were analyzed,
which required dissection of the LDCn. The anatomical type,
the direction, and the site of the communicating branch
were noted in the malleolar tarsal and metatarsal regions
with respect to the crest of the lateral malleolus and the
base of the 5th metatarsal. The collateral branches coming
from the communicating branch were counted and classified
according to Kosinski's description from Canovas et al. (1996).
The specimens were photographed with a digital camera
(Power Shot A400, 3.2 Megapixel, Canon, China).

RESULTS

The course of SPN on the anterolateral part of the leg has been
grouped into three types. In Type 1, observed in 75% of the
cases (15right-15left, 30 legs), the SPN lay on the anterolateral
part of the leg over the lateral muscle compartment (Figure
1). In Type 2, observed in 15% of the cases (3 right - 3 left, 6
legs), the SPN lay on the anterolateral part of the leg in the
anterior muscle compartment (Figure 2). In Type 3, observed
in 10% of the cases (2 right - 2 left, 4 legs), the SPN divided in
two parts on the anterolateral part of the leg and one of these
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Figure 1: Course of the SPN within the lateral compartment: 1.
Superficial peroneal nerve.

Figure 2: Course of the SPN within the anterior compartment: 1.
Superficial peroneal nerve.
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branches laid on the lateral muscle compartment while the
other laid on the anterior muscle compartment (Figure 3). The
average distance between the lateral malleolus and the site
that the SPN left the fascia was 18.8+3.47 mm. There was no
statistically significant difference between the right and left
leg in the course of the SPN (P < 0.05).

The terminal branches of the SPN examined on the dorsal
surface of the foot were of three types. In Type 1, the SPN
divided into branches, the MDCn and the IDCn. The MDCn,
which has three branches altogether, was observed to extend
medially to the 1st toe, whereas the middle branch extended
to the middle of the 1st and 2nd toes and also made an
anastomosis with deep peroneal nerve (DPN). The lateral
branch was observed to extend laterally to the 2nd toe and
medially to the 3rd toe following another branching into two.
On the other hand, the IDCn was first seen to divide into two
branches on the dorsal side of the foot, and then produce two
more branches to the side facing of the 3rd to 4th toes and
4th to 5th toes, at about the metatarsophalangeal joint. This
type was observed in 82.5% of the samples (16 right - 17 left,
33 feet) (Figure 4). In Type 3, the SPN divided into branches,
namely the MDCn and IDCn. The MDCn, which had three
branches altogether, was observed to extend medially to the

compartment: 1. Medial dorsal cutaneous nerve, 2. Intermediate
dorsal cutaneous nerve.
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1st toe, whereas the middle branch extended to the middle
of the 1st and 2nd toes and made an anastomosis with DPN.

The lateral branch was observed to extend laterally to the
2nd toe and medially to the 3rd toe, following another
branching into two. On the other hand, the IDCn was
observed to extend as one branch on the dorsal side of the
foot, followed by branching into two immediately after the
metatarsophalangeal joint and extending to the lateral side
of the 3rd toe and the medial side of the 4th toe. This type was
observed in 10% of the samples (2 right - 2 left, 4 feet) (Figure
5). In Type 6, the SPN divided into the MDCn and IDCn. The
MDCn, which had three branches altogether, was observed
to extend medially to the 1st toe, whereas the middle branch
extended to the middle of the 1st and 2nd toes and made
an anastomosis with DPN. The lateral branch was observed
to extend laterally to the 2nd toe and medially to the 3rd toe,
following another branching into two.

On the other hand, IDCn divided into two branches on the
dorsal side of the foot, and then produced two more branches
to the side facing the 3rd to 4th toes and 4th to 5th toes, at
about the metatarsophalangeal joint. In addition, there was
an anastomosis between the LDCn and IDCn. This type was
seen in 7.5% of the samples (2 right- 1 left, 3 feet) (Figure 6).
There was no statistically significant difference between right
and left foot in the course of the SPN on the dorsal surface of
the foot (P < 0.05).

Figure 4: The course of terminal branches of SPN, According to
Kosinski’s classification typel: 1. Superficial peroneal nerve, 2.
Medial dorsal cutaneous nerve, 3. Intermediate dorsal cutaneous

nerve.

Turkish Neurosurgery 2012, Vol: 22, No: 1, 62-67



Bas O. et al: Variations of the Superficial Peroneal Nerve

Figure 5: The course of terminal branches of SPN, According to
Kosinski’s classification type 3: 1. Superficial peroneal nerve, 2.
Medial dorsal cutaneous nerve,3. Intermediate dorsal cutaneous
nerve.

Figure 6: According to Kosinski's classification type 6: 1.
Superficial peroneal nerve, 2. Medial dorsal cutaneous nerve, 3.
Intermediate dorsal cutaneous nerve, 4. Lateral dorsal cutaneous
nerve.
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STATISTICAL ANALYSIS

Statistical analyses were carried out for the determination of
variations of the SPN between right and left side of newborn
cadavers. For this purpose, a Chi-square test was performed.
Results were expressed as Mean + SEM. A P value less than
0.05 was considered statistically significant. Statistical
analyses were performed using the SPSS (V. 10.0) software.

DISCUSSION

The SPN on the anterolateral surface of the leg and its terminal
branches on the dorsal surface of the foot follow a highly
variable anatomical course (6). The SPN is supecifically prone
to injury and damage, such that if the nerve is stretched,
damaged, or transected, the patient is at risk for losing
sensation, muscle function, or developing a painful neuroma.
Many types of surgeries are performed in the region of the
mid-third of the lateral leg, including fasciotomy, arthroscopy,
and nerve decompressions (11), putting the SPN in jeopardy.
So, a good knowledge of the anatomical relationships
and common variations of the superficial peroneal nerve
is required to prevent injuries during surgical procedures
(16,17). A few studies on human fetuses (9) describe the
course and branching pattern of SPN in the leg and foot.

The course of the SPN on the anterolateral surface on the leg
was studied by Adkinson etal.in 85 legs of 44 cadavers, and the
SPNwas classifiedinto four types.Intheir study, Type1 was seen
in which the nerve coursed within the lateral compartment
in 62 samples, corresponding to about 73% of the cases. In
twelve samples, about 14%, Type 2 was seen in which the
nerve had a variable course in the lateral compartment, then
crossed into the anterior and passed through the crural fascia
from the anterior muscle compartment. In ten samples, about
12%, Type 3 was seen in which the nerve divided proximally,
with two branches running separately in the lateral and the
anterior compartments. In one sample, about 1%, Type 4 was
seen in which the nerve lay deep to the peroneus longus but
ran along the deep surface of the fascia before exiting distally

m.

Ducic et al. reported their results of dissections of 111 legs
to define the anatomical position of the SPN and found
that the nerve had four distinct variations in location. In 77
(69.4%) specimens, the nerve coursed within the lateral
compartment of the leg, while in 18 (16.2%) of the specimens,
the nerve split and contained branches in both the lateral
and anterior compartments. The nerve in seven (6.3%)
specimens was found within the intermuscular septum,
and in nine (8.1%) of the specimens, the SPN traveled only
within the anterior compartment. Barrett et al. stated that, in
the 75 specimens dissected, the SPN was found to be in the
lateral compartment of the leg adjacent to the intermuscular
septum in 72% of the specimens, in the anterior compartment
in 23% of the specimens, and in both the anterior and the
lateral compartments in 5% of the specimens. In a series of 38
cadaveric legs, Apaydin et al identified the SPN course in 27
cases (71.0%) entirely in the lateral compartment, in 9 cases
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(23.7%) the SPN passed through the anterior intermuscular
septum from the lateral compartment and in 2 cases
(5.3%) the SPN coursed in both the lateral and the anterior
compartments (3).

Our findings in the newborn cadavers can be classified into
three groups; such that 75% of the samples belong to Type1
with the nerve coursing within the lateral compartment of the
leg, 15% are Type2 with the nerve coursing within the anterior
compartment of the leg and 10% were Type3 with the nerve
divided in two parts, with one branch laid on the lateral
compartment and the other on the anterior compartment.
On analyzing the research on this theme, our findings were
verified. In the current work, we report for the first time that
the average distance between the lateral malleolus and
the site of the SPN left the fascia as 18.48+3.47 mm in the
newborn cadavers. The variations in cutaneous innervations
of the dorsum of foot are very important for avoiding
iatrogenic injuries during various surgical procedures. The
risks of iatrogenic injury to the MDCn and IDCn have been
mentioned during operative procedures directed at the distal
part of the fibula and the ankle (12).

On analyzing origin and termination of the branches, the
SPN appeared to be quite variable. According to Kosinski’s
classification from Canovas, which describes 12 distributions,
we found that our samples fall into three groups; 82.5%
are Kosinski Typel, 10% are Kosinski Type 3 and 7.5% are
Kosinski Type 6. Canovas and Bonnel reported their results
of dissections of the SPN of 30 adult cadavers and stressed
the anatomical variations. Their results were reported as 80%
Kosinski Type | and 20% Kosinski Type Il and Ill. Wahee et al.
were carried out on 60 lower limbs of 19 male and 11 female
fetuses ranging between 24 and 36 weeks of gestation. Their
results were divided into six groups, 5% Type1cand 3% Type3b
which corresponded to K1 and K3 in Kosinski’s classification
(20). Based on their work on 30 adult cadavers, Aktan and
Ucerler reported that the variation in the distribution of the
cutaneous nerve of the dorsum of the foot could be classified
into seven types. In this study, the most common variant
was 26.7% Type1, which corresponded to 1.7% K4 and 2.6%
K6 in Kosinski's classification. The most frequent variants of
Kosinski 55.4% K5, K7, K8, K10, K11 and K12 were not seen in
their study (2).

Solomon et al. described 11 nerve distribution types on the
dorsum of the foot in 68 adults, but they ignored the various
patterns of the communicating branches (18). Therefore,
we classified our study according to Kosinski's descriptions.
According to Hortwitz, the division of the SPN into its two
branches was usually 6.4cm above the external malleolus.
The MDCn supplies the medial part of the dorsum of the foot,
dividing into two branches, one to the medial side of the big
toe and the other to adjacent sides of the second and third
toes. The IDCn division supplies the intermediate portion
of the dorsum of the foot, dividing into two branches. One
supplies the adjacent surfaces of the third and fourth toes; the
other terminates in the fourth and fifth toes and anastomoses
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with the sural nerve. This course resembles Kosinski Type 6
classification. The results suggest that the terminal branches
of the SPN have great variations dorsally on the foot and, in
total; it was found that the most frequent type was of the
Kosinski Type 1 description. This standard distribution of the
SPN branches is also described in certain anatomy textbooks.
The course of SPN on the anterolateral surface on the leg
and its terminal branches on the foot did not demonstrate
statistical differences between right and left lower extremity
in our study and there is no information about left and right
lower extremity differences in the literature.

CONCLUSION

In this study, we showed the variations of SPN and its terminal
branches on the leg and foot in the Turkish newborn fetuses.
These variations are similar to those reported in the adult
and there were no statistical differences between the left and
right lower extremity. Anatomical variations of the SPN do
not allow for the description of surgical approaches without
risk of nerve injury. Detailed information about the SPN and
its branches in early ages will be beneficial, particularly in
planning surgeries.
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