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ABSTRACT

Introduction. The knowledge of general patterns of
intramuscular distribution of nerves in each muscle
of the thigh and lower leg during different periods of
human ontogenesis is necessary for doctors of different
specialties.

The objective of the study was to establish the fea-
tures of the intramuscular distribution of nerves in the
muscles of the calf in human fetuses aged 4-8 months.
Materials and methods. A macroscopic study of the
calf muscles innervation was carried out on 38 human
fetuses aged 4-8 months using anatomical dissection
methods, vascular injection, and morphometry.
Results. It has been established that the nerve branch-
es go mainly at an acute angle from the tibial nerve to
the calf muscles and enter their thickness within the
upper third of the calf. The direction of intramuscu-
lar nerves, as well as the type of their branching in
the same muscle can be different, which is associated
with the structural and functional organization of the
calf muscles. In five human fetuses there was atypical
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REsumE

Anatomie variante du nerf tibial dans les muscles
postérieurs du mollet chez les foetus humains

Introduction. La connaissance des modeles généraux
de distribution intramusculaire des nerfs dans chaque
muscle de la cuisse et de la jambe dans diverses pé-
riodes de 'ontogenése humaine est nécessaire pour les
médecins de diverses spécialités.

Lobjectif de I'etude a ét¢ d’établir les caractéristiques
de la distribution intramusculaire des nerfs dans les
muscles du groupe postérieur de la jambe chez les foe-
tus humains 4gés de 4 a 8 mois.

Matériels et méthodes. La recherche macroscopique
des caractéristiques de 'innervation des muscles du
groupe postérieur de la jambe a été réalisée sur 38 foe-
tus humains en 4ge de 4-8 mois en utilisant les mé-
thodes de préparation anatomique, d’injection vascu-
laire et de morphométrie.

Résultats. Il a été établi que les branches nerveuses
allant du nerf tibial aux muscles du groupe postérieur
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topography of the sciatic nerve and its branches, as
well as various types of branching of the tibial nerve
in the thickness of the superficial and deep muscles
of the calf.

Conclusions. The greatest concentration of the nerve
branches has been noted in the penetration area and
in the central parts of the calf muscles. High branch-
ing and penetration of the nerves into the muscles of
the calf provides favourable conditions for the transpo-
sition of these muscles for plastic purposes.

Keywords: calf muscles, topography, tibial nerve, in-
nervation, fetus.

INTRODUCTION

Injuries of the sciatic nerve and its branches are
usually accompanied by pronounced paresis or mus-
cle paralysis of the lower extremity posterior surface,
while the anatomical variability of the calf nerves
makes it difficult to diagnose several diseases due to
atypical clinical symptoms'. The knowledge of the
general patterns of the intramuscular distribution of
nerves in each muscle of the thigh and lower leg dur-
ing different periods of human ontogenesis is neces-
sary for doctors of various specialties to perform di-
agnostic manipulation and to choose treatment and
rehabilitation tactics’. Recovery of severe post-trau-
matic defects of soft and osseous tissues remains an
urgent problem for traumatologists and orthopedists’.
Fundamental knowledge of the anatomical features
of the tibial and common fibular nerves is necessary
when applying new, modern methods of knee arthro-
plasty*. Not less attention is also paid to expanding
the possibilities of using musculoskeletal plastics after
amputation of the tibia with preserving the ability to
perform high-quality prosthetics and preventing ream-
putation’. It has been proven that among all methods
of tendon repair, tendon-muscular transpositions, us-
ing the muscles of the lateral group of the shin as well
as the long flexor of the hallux and the long flexor of
the toes, are the most reliable®.

The research dealing with the study of the inner
vation of the shin muscles are relevant, as long-term
disruption of the connection between the peripheral
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de la jambe partent le plus souvent sous un angle aigu
et pénétrent dans leur épaisseur dans le tiers supérieur
de la jambe. La direction des nerfs intramusculaires,
ainsi que le type de ramification dans le méme mus-
cle, peuvent étre différents, ce qui est associé a 'or-
ganisation structurelle et fonctionnelle des muscles
du groupe postérieur de la jambe. 5 foetus humains
avaient une topographie atypique du nerf sciatique et
de ses branches, ainsi que divers types de nerfs tibiaux
ramifiés dans [’épaisseur des muscles superficiels et
profonds du groupe postérieur de la jambe.
Conclusions. La concentration maximale de branches
nerveuses a été observée dans la zone de pénétration
et dans les parties centrales des muscles du groupe
postérieur de la jambe. Une bifurcation importante et
la pénétration des nerfs dans les muscles du groupe
postérieur de la jambe créent des opportunités favo-
rables pour la transposition de ces muscles a des buts
plastiques.

Mots-clés: muscles de la jambe, topographie, nerf ti-
bial, innervation, foetus.

nerve and muscle leads to the development of muscle
atrophy’. The literature available to us describes 3 types
of distribution of the branches of the tibial nerve in
the calf muscles: variant 1 - a single trunk of the nerve
is divided into several small branches; variant 2 - a
double trunk of a nerve or two independent branches
parallel each other or located at an acute angle; variant
3 - the division of the nerve into several branches going
to each muscle at a different angle®. At the same time,
the number of variants for dividing the tibial nerve can
be much larger. The direction of intramuscular nerve
trunks may not coincide with the direction of the mus-
cle bundles. The main nerve trunks often branch out
by loose type, while their branches are formed by the
main type’. Knowing the lumbosacral plexus nerve to-
pography samples will help to improve the methods of
surgical treatment of injuries to the peripheral nerves
of the lower extremity !, In particular, the muscular
branch of the tibial nerve innervating the soleus muscle
in order to restore traumatic damage to the deep fibular
nerve is known to be translocated'?.

Using ultrasound and magnetic resonance imag-
ing has been spread lately to study peripheral nerves
of the lower extremities'!, since these technologies
allow quick diagnosing neuropathies, which are espe-
cially common in patients with diabetes mellitus'>'°.
Pathological changes in walking and posture may
also be associated with an impairment of the lower
extremities’ muscular innervation, because the tibial
muscles perform the main balancing function of the
ankle joint'7,
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Therefore, data on individual and age-related
anatomical variability of branching of nerves in the
calf muscles in human fetuses of different age groups
need to be clarified, systematized, and supplemented,
which will allow practitioners to better understand
the observed discrepancy between the clinical course
of certain diseases and traditional anatomical data.
In addition, the methods of fetal surgery make it pos-
sible to carry out intrauterine correction of the mal-
formations of the fetus'®"”. This underlines the rele-
vance of the study of anatomical variability of organs
and structures in human fetuses of different ages.

THE OBJECTIVE OF THE STUDY was to identify the fea-
tures of intramuscular distribution of nerves in the
calf muscles in 4-8-month-old human fetuses.

MATERIALS AND METHODS

The study involved 38 human fetuses aged 4-8
months, 81.0-310.0 mm of parietal-coccygeal length
(PCL) to find out the features of innervation of the
calf muscles using the specimens of their lower ex-
tremities by means of fine dissection methods, vascu-
lar injection, and morphometry. Specimens of fetus-
es from the Museum of the Department of Human
Anatomy named after M.H. Turkevych and the
Department of Histology, Cytology and Embryology
of Bukovinian State Medical University were in-
volved in the study®?°, The research was carried out
in compliance with the basic bioethical provisions of
the Council of Europe Convention on Human Rights
and Biomedicine (dated 04.04.1997), the Helsinki
Declaration of the World Medical Association on
the Ethical Principles of Scientific Medical Research
with Human Participation (1964-2013), the Order
of the Ministry of Health of Ukraine N° 690 dated
September 23, 2009, and taking into account the
methodological recommendations of the Ministry
of Health of Ukraine “Procedure for extracting
biological objects from dead persons whose bodies
are subjected to forensic examination and patho-
logical anatomical research, for scientific purposes®
(2018)12°, The Commission on Biomedical Ethics
of Bukovinian State Medical University has not re-
vealed any violations of bioethical and moral norms
during the scientific study.

RESULTS AND DISCUSSION

In human fetuses, all the muscles of the calf have
a predominantly constant source of innervation - the
tibial nerve. The nerves branching out from the main
trunk of the tibial nerve, are sent to individual mus-
cles, and some of them, after breaking up, give up

their muscle branches to several adjacent muscles. In
most of the experimental fetuses the nerves to the
muscles of the calf leave the main trunk most often
in the proximal part of the lower leg, penetrating into
the corresponding muscles without going beyond this
level. In the region of the popliteal fossa, the tibial
nerve is located superficially and laterally to the pop-
liteal vein, which, in turn, extends laterally and pos-
teriorly from the popliteal artery.

The gastrocnemius muscle is abundantly sup-
plied with intramuscular nerves all over. The implan-
tation porta of the muscular branches from the tibial
nerve in the medial head of the gastrocnemius muscle
are located 2.5-5.0 mm above the entrance gate of
the nerves of the lateral head. The nerve entrance in
each head of the gastrocnemius muscle lies near the
places of entry of the main arteries. In the thickness
of each head nerves are located ahead of the arteries.
The direction of intramuscular nerve trunks does not
coincide with the direction of the muscle bundles. It
should be noted that the main nerve trunks brunch
out by the loose type, and the branches going in the
downward direction from these trunks are divided
according to the main type. It should be emphasized
that there are more intramuscular nerve connections
in the lateral head of the gastrocnemius muscle than
those in the medial head of the muscle.

At the level of the lower corner of the popliteal
fossa, the tibial nerve usually brunches out into two
parts: the anterior and posterior ones. The anterior
branch of the tibial nerve is distributed in the thick-
ness of the lateral and medial parts of the soleus
muscle, and the posterior branch of the tibial nerve
plunges into the thickness of the posterior surface
of the muscle. In this case, the nerves, as a rule, ap-
proach the soleus muscle at an acute angle relative
to the long axis of the muscle. The branching of the
lateral trunk, coming from the anterior branch of
the tibial nerve, occurs predominantly by the loose
type, and the medial trunk of the anterior branch is
distributed by the mixed type. In the intramuscular
distribution of the nerve trunks, coming from the
posterior branch of the tibial nerve, the main type of
branching prevails. The direction of the large intra-
muscular nerve trunks and their branches does not
coincide with the direction of the muscle bundles. In
the intramuscular distribution of nerves, one can dis-
tinguish the medial, intermediate, and lateral regions,
which corresponds to the parts of the soleus muscle
of the same name. The intramuscular nerve trunks
of all three areas of the soleus muscle are connected
by means of connecting nerve trunks. It should be
noted that communication is best developed in the
distal part of the soleus muscle. We consider to be in-
teresting the fact that in the middle and lower thirds
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of the muscle belly the intramuscular nerve trunks
form loops and arcades. In the thickness of the soleus
muscle, the arteries lie ahead of the nerves.

The branches of the tibial nerve often plunge
into the thickness of the plantar muscle from the in-
ner surface of the muscle belly. The nerve porta is in
the upper third of the muscle belly. The direction of
intramuscular trunks coincides with the direction of
the muscle bundles. At the same time, the intramus-
cular trunks do not form neural connections in the
thickness of the plantar muscle belly.

The tibial nerve gives 3-4 short from 1.0 mm to
2.8 mm long muscle branches at an acute angle to the
popliteal muscle. The places, where the latter enter,
are located on the border of the transition of the mid-
dle third to the lower third of the muscle belly, while
23 branches go to the middle third of the belly of
the popliteal muscle. The intramuscular distribution
of nerves in the popliteal muscle is dominated by the
main type of branching.

From the popliteal fossa, the tibial nerve goes
into the canalis cruropopliteus, whose opening is
limited by the popliteal muscle anteriorly, and by
a slightly pronounced tendinous arch of the soleus
muscle posteriorly. In the canalis cruropopliteus, the
tibial nerve is accompanied by posterior tibial artery
and veins. Muscle branches from the tibial nerve en-
ter the thickness of the posterior tibial muscle from
the side of its dorsal surface in the upper third of the
muscle belly. The direction of intramuscular nerve
trunks does not coincide with the direction of intra-
muscular arteries. Throughout the muscle belly of
the posterior tibial muscle, the intramuscular nerve
trunks are located behind the arterial branches. The
nerves branch segmentally. Intramuscular neural con-
nections are poorly developed or absent at all.

The main trunk of the tibial nerve is located on
the back of the long flexor of the big toe. In its di-
rection, going downwards and laterally, it crosses the
muscle belly. From the tibial nerve to the long flexor
of the big toe 2-4 nerve branches from the posterior
surface of the muscle belly come at an acute angle.
The entrances of the nerve branches are in the upper,
middle and lower third of the muscle belly of the long
flexor of the big toe. At the same time, in the thick-
ness of the muscle belly the direction of the intramus-
cular nerves does not coincide with the direction of
the intramuscular arteries. Intramuscular nerves do
not form in the thickness of the muscle belly of the
nervous connections. In the picture of intramuscular
branching of nerves, the main one is the most com-
mon, mixed, and loose ones are rare.

The branches from the tibial nerve approach the
long flexor of the toes from the posterior surface of
the muscle belly. The entrances of the nerves are in
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the upper third of the muscle belly. In the thickness
of the muscle belly, the direction of the intramuscular
nerves does not coincide with the direction of the
intramuscular arteries. In the picture of the intramus-
cular distribution of nerves, the main branching of
these branches prevails. Intramuscular nerve trunks
often form loops and arcades in the thickness of the
muscle belly of the long flexor of the toes. The direc-
tion of the large nerve trunks does not coincide with
the direction of the muscle bundles.

After that, the tibial nerve goes between the lat-
eral edge of the long flexor of the toes and the medial
edge of the long flexor of the big toe, reaching the
posterior surface of the medial ankle, where it divides
into the medial and lateral plantar nerves.

While studying typical and variant anatomy of
the nerves of the calf muscles in human fetuses aged
4.8 months, we found some variants of their topog-
raphy. In particular, in 5 fetuses we found not only
atypical topography variants of the sciatic nerve and
its branches - the tibial and common fibular nerves,
but also various types of branching of these nerves in
the thickness of the superficial and deep calf muscles.

In a fetus with 180.0 mm of PCL, the tibial and
common fibular nerves emerge as independent nerve
trunks from the pelvic cavity through the suprapiri-
form foramen together with the inferior gluteal nerve
and the posterior cutaneous nerve of the thigh. The
tibial nerve from under the lower edge of the gluteus
maximus muscle goes down to the popliteal fossa,
and it is 40.0 mm long. In the popliteal fossa, the
tibial nerve is represented by 2 trunks: the medial,
with larger diameter, and the lateral one, which are
parallel to each other (Fig. 1). One branch, which is
6.0 mm long, leaves the medial trunk of the tibial
nerve innervating the medial head of the gastrocne-
mius muscle. The innervation of the lateral head of
the gastrocnemius muscle is provided by the muscle
branch, 8.0 mm long, which leaves the lateral trunk
of the tibial nerve. This branch divides into branches
of the following order in the thickness of the muscle
belly and they extend at different angles.

At the level of the popliteal fossa posterior cor-
ner 4 muscle branches extend from the lateral trunk
of the tibial nerve: the medial branch, 10.0 mm long,
which crosses the medial trunk of the tibial nerve
and at an acute angle down to the front surface of the
tibia, mainly innervating the medial edge of the long
flexor of toes; the middle branch goes down, paral-
lel to the medial trunk of the tibial nerve, while it is
12.0 mm long; the other two branches, 6.0 and 4.0
mm long, enter the thickness of the long flexor of the
big toe in the region of the middle and lower third
of the muscle belly at acute angles have a downward
direction coinciding with the direction of the main
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Fig. 1. Innervation of the calf muscles in a fetus with 180
mm of PCL. Gross specimen. Augm.1.7*:
1 — tibial nerve; 2 — medial trunk of the tibial nerve;
3 — lateral trunk of the tibial nerve; 4 — muscular branches
of the tibial nerve; 5 — common fibular nerve;
6 — medial head of the gastrocnemius muscle; 7 — lateral
head of the gastrocnemius muscle; 8 — long flexor of toes;
9 — long flexor of the big toe.

arterial trunks. Lateral to the tibial nerve passes the
common fibular nerve, which is 43.0 mm long to the
middle of the popliteal fossa. At the level of the mid-
dle of the popliteal fossa, the common fibular nerve
divides into two nerves - the superficial and deep
fibular nerves.

In a fetus with 190.0 mm of PCL, the branch-
ing of the trunk of the right sciatic nerve into the
tibial and common fibular nerves was observed at

Fig. 2. Nerves and arteries of the right calf in a fetus with
190.0 mm of PCL. Gross specimen. Augm. 1.8
1 — tibial nerve; 2 — muscle branches of the tibial nerve;
3 — common fibular nerve; 4 — posterior tibial artery; 5 —
the medial head of the gastrocnemius muscle;
6 — the lateral head of the gastrocnemius muscle.

the level of the middle third of the thigh. The ex-
trapelvic part of the right sciatic nerve is 21.0 mm
long, the tibial nerve is 57.0 mm, and the common
fibular nerve is 21.0 mm long. After separation from
the sciatic nerve, the tibial nerve follows downwards,
being located in the middle of the posterior surface
of the tibia (Fig. 2). At the level of the upper angle of
the popliteal fossa, the upper medial muscle branch,
17.0 mm long, leaves from the tibial nerve and pen-
etrates into the thickness of the medial calf muscle
at an acute angle. From the tibial nerve, 15.0 mm
caudally to the superior medial muscular branch,
the lower medial muscular branch, 10.0 mm long,
arises. The latter passes along the posterior surface of
the long flexor of the toes and crosses the posterior
tibial artery. Innervation of the lateral head of the

December 2022 ,/ 367



Variant anatomy of the tibial nerve in posterior calf muscles in human fetuses — KOMAR et al

gastrocnemius muscle is performed by 3 lateral mus-
cular branches, whose entrances lie in the upper and
middle third of the muscle belly. The lateral muscle
branches are 18.0, 13.0 and 10.0 mm long.

The fetus with 205.0 mm of PCL was also found
to have a high branching of the right sciatic nerve
trunk into the tibial and common fibular nerves,
namely, 20.0 mm above the popliteal fossa. The
tibial nerve in the popliteal fossa is located more
superficially and more medially than the popliteal
artery (Fig. 3). The tibial nerve is 75.0 mm long, and
the common peroneal nerve is 42.0 mm long. In the
proximal part of the tibia, from the main trunk of
the tibial nerve, at different angles, six muscle branch-
es extend to the muscles of the calf which in their
thickness divide into branches of the following or-
der. The medial head of the gastrocnemius muscle
is innervated by three branches, 10.0, 13.0 and 17.0
mm long, which penetrate the anterior and posterior
surfaces of the muscle. Two muscle branches, 12.0
and 6.0 mm long, go into the thickness of the lateral
head of the gastrocnemius muscle. The nerves of the
lateral head form intramuscular nerve connections.
The direction of intramuscular nerve trunks does not
coincide with the direction of the muscle bundles but
coincides with the direction of the intramuscular ar-
teries.

In a fetus with 230.0 mm of PCL, the branch-
ing of the left sciatic nerve into the tibial and com-
mon peroneal nerves was observed 5.0 mm above
the upper corner of the popliteal fossa. The com-
mon peroneal nerve, 20.0 mm long, occupies a su-
perficial position, crosses the tibial nerve and goes
obliquely down and laterally, adjacent to the medial
edge of the long head of the biceps femoris. After
which the common fibular nerve reaches the region
of the head of the fibula, bends around the neck of
the latter and divides into two final branches - the
superficial and deep fibular nerves. The tibial nerve
is located laterally from the popliteal vein, which, in
turn, passes behind the popliteal artery. From the
popliteal fossa, the tibial nerve goes into the canalis
cruropopliteus. The length of the tibial nerve to the
canalis cruropopliteus is 30.0 mm (Fig. 4). A branch
10.0 mm long goes from the tibial nerve to the lateral
head of the gastrocnemius muscle from the posterior
surface of the muscle belly at an acute angle. It should
be noted that the branch of the tibial nerve, which in-
nervates the long flexor of the toes, enters its muscle
belly in the region of the upper third, parallel to the
medial dermal nerve of the calf. A muscular branch
10.0mm long goes to the medial head of the gastroc-
nemius muscle at an acute angle. At the same time, in
the thickness of the muscle bellies of the above listed
muscles, the direction of the intramuscular nerves
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Fig. 3. Nerves and arteries of the calf with
205.0 mm of PCL. Gross specimen. Augm. 1.6*
1 — sciatic nerve; 2 — tibial nerve; 3 — muscle branches
of the tibial nerve; 4 — common fibular nerve;
5 — popliteal artery; 6 — posterior tibial artery;
7 — medial head of the gastrocnemius muscle;
8 — lateral head of the gastrocnemius muscle.

coincides with the direction of the intramuscular ar-
teries. Then, the tibial nerve goes between the lateral
edge of the long flexor of the toes and the medial
edge of the long flexor of the big toe, reaching the
posterior surface of the medial ankle. On the bor-
der of the superficial and deep muscles of the calf,
the tibial nerve gives the medial cutaneous nerve of
the calf, 25.0 mm long. The latter, together with the
lateral cutaneous nerve of the calf, a branch of the
common peroneal nerve, innervates the skin of the
posterior surface of the calf.
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Fig. 4. Nerves and arteries of the left calf in a fetus with
230.0 mm of PCL. Gross specimen. Augm.1.5%:

1 — sciatic nerve; 2 — tibial nerve; 3 — muscle branches of
the tibial nerve; 4 — common fibular nerve; 5 — the medial
cutaneous nerve of the calf; 6 — popliteal artery; 7 — lateral
head of the gastrocnemius muscle; 8 — the medial head of

the gastrocnemius muscle; 9 — long flexor of toes.

In a fetus with 260.0 mm of PCL, there is a high
variant of the right sciatic nerve trunk branching
into the tibial and common peroneal nerves, namely,
15.0 mm below the foramen infrapiriform. The ex-
trapelvic part of the right sciatic nerve is 23.0 mm,
the tibial nerve is 55, and the common fibular nerve
is 38.0 mm long. In the region of the popliteal fossa,
the tibial nerve gives off three muscular branches at
an acute angle: the medial, middle and lateral ones,
11.0, 15.0 and 9.0 mm long, respectively, which enter
the thickness of the heads of the triceps muscle of

Fig. 5. Innervation of the calf muscles in a fetus
with 260.0 mm of PCL. Gross specimen. Augm.1.4*:
1 — tibial nerve; 2 — muscle branches of the tibial nerve;
3 — common fibular nerve; 4 — the medial head
of the gastrocnemius muscle; 5 — the lateral head of the
gastrocnemius muscle; 6 — long flexor of the big toe.

the lower leg from the side of their dorsal surfaces in
the region of the proximal third of their muscle belly
(Fig. 5). The entrance of the medial muscle branch
from the tibial nerve into the medial head of the
gastrocnemius muscle is located 4.0 mm above that
of the lateral muscle branch into the lateral head of
the gastrocnemius muscle. It should be emphasized
that thera are more neural connections in the lateral
head of the gastrocnemius muscle of the intramus-
cular muscle than in the medial head of this muscle.
The long flexor of the big toe is innervated by the
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middle muscle branch of the tibial nerve, which is
located parallel to the main trunk of the nerve and
slightly lateral to the latter. In the thickness of the
long flexor of the big toe the middle muscular branch
gives up five branches of the following order, 5.5 +
0.8 mm long. The direction of the intramuscular
nerve trunks does not coincide with the direction of
the muscle bundles. It should be noted that in this
fetus the main nerve trunks brunch by the main type
and their brunches divides by the loose type.

The picture of the intramuscular distribution of
nerves and their interrelationship in the thickness
of the calf muscles is characterized by pronounced
anatomical variability, which is closely related to the
structural features of the muscles and the topography
of the intramuscular arteries.

The nerves are unevenly distributed in the thick
ness of the calf muscles. Most nerves in the posterior
region of the lower leg enter the muscle at an acute
angle to the long axis of the muscle. In the picture of
intramuscular branching of nerves, there is a trunk,
loose and mixed forms. The direction of the intra-
muscular nerves, as well as the type of their branch-
ing in the same muscle can be different. The gate of
entry of nerves can be located both on the front and
on the back of the muscle belly. The direction of the
intramuscular nerve trunks may not coincide with
the direction of the muscle bundles or intramuscular
arteries!.

Anatomically substantiated are the incisions that
consider not only the intramuscular distribution of
nerves and arteries, but also the structural features of
various parts of the superficial and deep calf muscles.
From this point of view, the most favourable condi-
tions are found in the gastrocnemius and soleus mus-
cles, in which using longitudinal incision is sparing,
since the course of nerves and blood vessels is con-
sidered, and the muscle bundles between the aponeu-
rotic plates in the sagittal plane are preserved?®.

From our point of view, the high branching and
penetration of nerves into the calf muscles provides
favourable opportunities for the transposition of
these muscles for plastic purposes, which is consist-
ent with the data of some researchers'®?.

When performing incisions of the deep layer of
the calf muscles, one should consider differences in
the features of the structure and distribution of the
nerves in their upper sections and on the rest of the
muscle belly. Cutting out muscle flaps in the proxi-
mal muscle should cover the innervation area. At the
same time, innervation, blood supply and the struc
ture on the rest of the muscle belly are preserved.
As for the middle and distal parts of these muscles,
consisting of short oblique muscle bundles, here the
longitudinal cuts are sparing only in relation to the
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nervous elements, but violate the muscle structure
and integrity of the segmentally penetrating arteries,
which makes these cuts irrational.

Considering the peculiarities of these muscles
(pinnation in the frontal plane, the presence of
nerves in the superficial and deep layers of muscles),
the incisions, cutting out the flaps in the frontal
plane, as if dissecting the muscle into the front and
rear halves will be more rational.

CONCLUSIONS

The direction of intramuscular nerves, as well
as the type of their branching in the same muscle
can be different, which is associated with the struc
tural and functional organization of the calf muscles.
Relatively long nerve trunks, forming the main form
of branching (gastrocnemius and soleus muscles, mid-
dle and distal muscles of the deep layer), are mainly
directed to areas of pinnate muscles formed by short
oblique muscle bundles. Sections of muscles or mus-
cles formed by longitudinal muscle bundles with dif
ferent length are innervated by relatively short nerve
trunks forming a loose form of branching (plantar
and popliteal muscles, upper sections of the muscles
of the deep layer).

The nerve branches from the tibial nerve to the
calf muscles often leave at an acute angle and enter
their thickness within the upper third of the lower
leg. Places of nerve penetration also do not go beyond
this level and are located on surfaces facing the bones
of the lower leg (in the muscles of the superficial lay-
er), or in the direction of the skin (in the muscles of
the deep layer).

Nerves in the calf muscles are unevenly distrib-
uted. The greatest concentration of the nerve branch-
es is noted in the penetration area and in the central
parts of the calf muscles.

The high branching and penetration of nerves
into the calf muscles provide favourable conditions
for the transposition of these muscles for plastic pur-
poses.
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