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Background: The aim of this study is to determine cutaneous innervation of the
dorsum of the foot on foetal cadavers.

Materials and methods: In this study. 200 limbs from 100 embalmed foetuses
(54 males and 46 females) were studied in Anatomy Laboratory. Contributions
of medial, lateral and intermediate dorsal cutaneous nerves (MDCN, LDCN and
IDCN) of the foot were identified.

Results: Cutaneous innervation of the dorsum of the foot was classified into
five types. Type | (75%) where MDCN innervated medial border of the foot and
second interdigital cleft;, IDCN innervated third, fourth and fifth interdigital clefts,
and LDCN innervated the lateral border of the foot. Type Il (21%) where MDCN
innervated medial border of the foot, second and third interdigital clefts, IDCN
innervated fourth and fifth interdigital clefts; and LDCN innervated the lateral
border of the foot. Type Il (1.5%) where saphenous nerve innervated medial
border of the foot; MDCN innervated second and third interdigital clefts; IDCN
innervated fourth and fifth interdigital clefts, and LDCN innervated the lateral
border of the foot. Type IV (1.5%) was similar to type I, with an extra connection
between the MDCN and IDCN on the dorsum of the foot. Type V (1%) where
superficial fibular nerve innervated medial border of the foot, and second, third
and fourth interdigital clefts; and sural nerve innervated fifth interdigital cleft and
lateral border of the foot.

Conclusions: The present study provides a new classification for the cutaneous
innervation of the dorsum of the foot. (Folia Morphol. 2018; 77, 4. 698-702)

Key words: foetus, superficial fibular nerve, medial dorsal cutaneous
nerve, sural nerve

INTRODUCTION

The skin of the dorsum of the foot is innervated by
the superficial fibular nerve (SFN), deep fibular nerve
(DFN) and the sural nerves (SrN). SFN divides into
medial dorsal cutaneous nerve (MDCN) and interme-
diate dorsal cutaneous nerve (IDCN) on the dorsum of
the foot [13, 14]. The MDCN divides into two dorsal

digital nerves for the medial side of the great toe and
adjacent sides of the second interdigital space. The
IDCN innervates the adjacent sides of third to fifth
toes through digital branches. SrN continues onto
the foot as the lateral dorsal cutaneous nerve (LDCN)
supplying lateral aspect of the little toe. Skin of first
interdigital cleft is supplied by DFN [11]. Anatomical
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variations in the course and distribution of cutaneous
nerves are important in planning surgical interven-
tions around leg, ankle and foot [9]. Knowledge of
the variability of peripheral nerve distribution has
utmost clinical importance [7]. It is well-known that
cutaneous branches in the ankle and foot regions are
frequently at risk of injury during various operative
procedures [14].

Variations in the pattern of cutaneous innervation
have been reported in an early study in 1926 [5], an-
other one in 1987 [15] and also in more recent studies
[2,7,10, 12]. A few studies on human foetuses [3, 6]
describe the course and branching pattern of SFN in
the leg. The detailed branching pattern of the SFN in
foetuses may be important in tumour and deformity
surgery in the early period of life. Hence, the aim of
our study was to classify the different patterns of
cutaneous innervation on the dorsum of the foot in
Turkish foetuses.

MATERIALS AND METHODS

The study was carried out on 200 lower limbs of
54 male and 46 female foetuses, ranging between
19 and 40 weeks of gestation. Foetuses with no
external pathology or anomaly were obtained from
Isparta Maternity and Children’s Hospital. The foetus-
es were embalmed in 10% formalin and dissections
were performed in the Department of Anatomy.
Written consents from the families and approval
from the Ethics Board of the Suleyman Demirel Uni-
versity Faculty of Medicine (11/19/2014, No. 182)
were obtained at the beginning of the study, prior
to foetal dissections. Gestational ages between the
13t% and 40" weeks were determined by biparietal
diameter, head circumference, femur length and
foot length. Foetuses were divided into the following
three groups according to their gestational ages:
13-25 weeks, second trimester (52 lower limbs,
28 male, 24 female); 26-37 weeks, third trimester
(98 lower limbs, 52 male, 46 female) and 38-40 weeks,
full term (50 lower limbs, 28 male, 22 female).
A longitudinal skin incision was made from lateral
epicondyle to the lateral malleolus, and an additional
skin incision was made from the ankle to the median
digit of the foot. Furthermore, a horizontal skin in-
cision was made between the lateral malleolus and
the medial malleolus. After careful reflection of the
skin, the nerves of the dorsum of the foot could be
easily seen. Contributions of MDCN, LDCN and IDCN
of the foot were identified.
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Figure 1. A. Type |; B. Type II; *Branch of MDCN; **Branch of
IDCN; FLM — fibularis longus muscle; IDCN — intermediate dorsal
cutaneous nerve; LDCN — lateral dorsal cutaneous nerve; LM —
lateral malleolus; MDCN — medial dorsal cutaneous nerve; SFN —
superficial fibular nerve; TAM — tibialis anterior muscle.

RESULTS

The contributions of MDCN, IDCN and LDCN to
cutaneous innervation of the foot were evaluated.
Cutaneous innervation of the dorsum of the foot was
classified into five types. The most common pattern
was type | (75%, 150 of 200 cases), where SFN divided
into MDCN and IDCN near the ankle, and MDCN in-
nervated the medial border of great toe and adjacent
sides of second interdigital cleft. IDCN supplied third,
fourth and fifth interdigital clefts. The SrN through its
continuation as LDCN supplied lateral border of foot
(Fig. 1A). In type I (21%, 42 of 200 cases), MDCN and
IDCN pierced the deep fascia of the leg independently
in the lower leg; MDCN innervated medial border of
the foot, second and third interdigital clefts; IDCN in-
nervated fourth and fifth interdigital clefts; and LDCN
innervated the lateral border of the foot (Fig. 1B).
In type lll (1.5%, 3 of 200 cases) saphenous nerve
(SN) innervated medial border of the foot, MDCN in-
nervated second and third interdigital clefts, IDCN in-
nervated fourth and fifth interdigital clefts, and LDCN
innervated the lateral border of the foot (Fig. 2A, B).
Type IV (1.5%, 3 of 200 cases) was similar to type |, as
MDCN innervated the medial border of the foot and
second interdigital cleft, IDCN innervated third, fourth
and fifth interdigital clefts, and LDCN innervated the
lateral border of the foot; however, in type IV there
was a connection between the MDCN and IDCN at
the dorsum of the foot (Fig. 3A). In type V (1%, 2 of
200 cases) SFN innervated medial side of the foot,
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Figure 2. A, B. Contribution of the saphenous nerve to the dorsum
of the foot in type Ill; GSV — great saphenous vein; IDCN — in-
termediate dorsal cutaneous nerve; MDCN — medial dorsal cuta-
neous nerve; ME — medial epicondyle; SFN — superficial fibular
nerve; SN — saphenous nerve; TAM — tibialis anterior muscle.

Figure 3. A. Type IV, connection between MDCN and IDCN; B. Type V;
black arrow — branch of sural nerve; *In panel A indicates the
communicating branch; *In panel B indicates the branch of SFN;
CF — caput fibulae; FLM — fibularis longus muscle; IDCN —
intermediate dorsal cutaneous nerve; LM — lateral malleolus;
MDCN — medial dorsal cutaneous nerve; SER — superior extensor
retinaculum; SFN — superficial fibular nerve; StN — sural nerve.

second, third and fourth interdigital clefts, and SrN
innervated fifth interdigital cleft and lateral border
of the foot (Fig. 3B).

700

The first interdigital cleft was supplied by DFN in
all of types.

DISCUSSION

Although cutaneous innervation of the dorsum of
the foot has been reported in many studies on adult
[4, 7, 12], limited number of studies are available on
foetuses [14, 15]. In other studies, authors classified
the cutaneous innervation of the dorsum of the foot
according to the distribution of MDCN, IDCN and
LDCN, and they considered the connecting branches
between these cutaneous nerves as subgroups. In our
study, we classified the cutaneous innervation of the
dorsum of the foot into five types, according to the
distribution of MDCN, IDCN, LDCN, and connecting
branches between these cutaneous nerves (Fig. 4).
The most common presentation in our study, the
type | (75%), has been frequently described in text-
books of anatomy. It was also the most common
type described in Indian foetuses (41.6%) and Indi-
an population (35.4%) [7, 14]. However, this type
was described in 17.6% of the Australian [12] and
13.3% of the Turkish populations [4] and in 13.75%
of the Polish foetuses [15]. Type Il was the second
common type in this study (21%); it was described
in 3.3% of Indian foetuses by Wahee et al. [14] and
they classified this type as type 1b. This type was
described in 17.6% and 35.4% of the Australian and
Indian populations, respectively [7, 12]. These rates
are consistent with our findings. In type Il (1.5%) we
found that SN innervated the medial border of the
foot. Zidtkowski et al. [15] found this ratio 1.88%
in 160 extremities of 80 foetuses. In the absence of
the MDCN, the SN innervates the medial part of the
foot (0.8%) [6]. These rates are consistent with our
rate. In type IV (1.5%) we identified a communica-
tion between a branch of MDCN (second interdigital
cleft) and a branch of IDCN (third interdigital cleft).
The frequency of this communication has been re-
ported as 4% [1], 5% [7], 8.3% [14], 24.9% [5] in the
literature. In type V (1%) we identified an undivided
SFN continued over the medial border of the foot,
second, third and fourth interdigital clefts, and SrN
innervated fifth interdigital cleft and lateral border of
the foot. While in the absence of the IDCN, the SrN
supplies the lateral part of the dorsum of the foot [1].
This type was described in 18.3% of Indian foetuses
by Wahee et al. [14], and they considered this type
as type 2a. The frequency of this type was reported
as 26.5% [12], 24.6% [7], 10% [4] and 2.5% [6]



B. Candan, S. Albay, Cutaneous innervation of the dorsum of the foot in foetal cadavers

SHi H M i
N MOCN JIDON
Mochil iDeH MDCH BsCH
LEWCH N
I
[ nou
8V Y eal side of the oot winw Vv L
Lateral aida af tue doet TYPE Ili Lateral pide of the foot
THPE | TYPE I
E13] N
MOCN [ alui ] LB SFN 12 ]
| ompy ¥V Latecsl ulde of B oot
PR WY atenlside of the foot
TPL IV TYPE W
Figure 4. Schematic drawings of the typology of the cutaneous nerves; I-lI-lll-IV-V — represent fingers; IDCN — intermediate dorsal

cutaneous nerve; LDCN — lateral dorsal cutaneous nerve; MDCN — medial dorsal cutaneous nerve; SFN — superficial fibular nerve;

SN — saphenous nerve; SrN — sural nerve.

in the literature. Our rate is consistent with the rate
of this type in Kurtoglu et al.’s study in Turkish pop-
ulation [6].

Knowledge about variations in cutaneous inner-
vation patterns on the dorsum of the foot improves
understanding of the variability of distal sensory loss
in nerve entrapments and iatrogenic nerve injury [14].
It is known that sensory branches like MDCN, IDCN
and SrN in the region of ankle and foot, are frequently
at risk of injury during various operative procedures
in the region [1, 12]. Also, terminal branch of SFN in
the supramalleolar region or the dorsum of the foot
has a role in flap surgery [4, 8].

CONCLUSIONS

The cutaneous innervation on the dorsum of the
foot in Turkish foetuses was classified as five main
types. A comparison with other cutaneous innervation
types in other populations revealed many differenc-
es in frequency. A new classification is described in
the present work. The results of our study revealed
differences in distribution pattern of the cutaneous
innervation of the foot in foetuses. We hope that our
study might be useful in future studies.
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