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The calcaneus is the largest bone in the foot, providing stability, shock absorption, and proper load distribution
during movement. It is a complex structure that interacts with other elements of the foot, and its blood supply and
innervation make it vulnerable to ischemia and pain syndromes. Calcaneal fractures are among the most complex
orthopedic injuries that can seriously disrupt the biomechanics of the foot. The Sanders classification is used to as-
sess damage, which helps determine treatment tactics: from conservative treatment for minor injuries to surgical
intervention for significant intra-articular fractures. Effective and timely rehabilitation is crucial for the rapid res-
toration of foot function and the prevention of complications. A comprehensive approach to diagnosis, treatment,
and rehabilitation, based on a deep understanding of the anatomy and biomechanics of the calcaneus, is crucial for
a successful return to a full life for patients. This analytical review is based on domestic and international scientific
sources, including articles, books, and monographs. To achieve the set goals, the literature search for the review
was conducted on the Internet, as well as in scientometric databases such as PubMed, Web of Science, and Google

Scholar.
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Connection of the publication with planned re-
search works.

The work is part of the SRW of the Department of
Human Anatomy, “Morphofunctional study of the inter-
nal organs of humans and laboratory animals in various
aspects of experimental medicine,” state registration
number 0121U108258.

Introduction.

The calcaneus plays a crucial role in the biomechan-
ics of the foot, serving as the primary support structure
and shock absorber during movement. Its anatomical
structure and interaction with other bone structures of
the foot determine the efficiency of walking, running,
jumping, and support [1, 2].

That is why any pathological conditions associated
with the calcaneus can lead to a significant impairment
of the musculoskeletal system, which significantly reduc-
es the quality of life of patients [3].

Fractures of the calcaneus are among the most com-
plex foot injuries, as intra-articular lesions, the develop-
ment of post-traumatic arthrosis, and chronic pain syn-
drome often accompany them. Despite the current level
of diagnostic and therapeutic approaches, treating such
injuries remains a challenging task due to the high risk of
complications and difficulties in restoring the anatomical
integrity of the bone [4, 5].

The topic is particularly relevant due to the high inci-
dence of traumatic injuries to the calcaneus among the
active population, especially athletes, manual laborers,
and older adults with osteoporosis [6].

In addition, the increase in cases of degenerative
changes in the foot’s joints, such as heel spurs, deformi-
ties, and tendinopathies, necessitates a detailed study of
the structure, function, and characteristics of pathologi-
cal processes in this area.

Thus, research into the anatomical and physiological
characteristics of the calcaneus, its traumatic and patho-
logical changes, as well as optimal treatment and reha-
bilitation methods, is a pressing task for modern medi-
cine. This will contribute to the development of effective
methods of prevention, diagnosis, and rehabilitation of

patients with calcaneal bone pathologies, which in turn
will improve their functional status and quality of life.

The aim of the study.

Identify the anatomical and functional characteris-
tics of the calcaneus, analyze its pathological conditions,
traumatic injuries, and rehabilitation measures.

Object and research methods.

This analytical review is based on foreign and domes-
tic articles, books, and monographs. For the purpose of
this systematic review, literature was searched on the
Internet and in the scientific metric databases PubMed,
Web of Science, and Google Scholar using the keywords:
“calcaneus,” “foot anatomy,” “injuries of the calcaneus,”
“fractures,” “degenerative changes,” “biomechanics,”
“calcaneus,” “foot anatomy,” “calcaneus injuries,” “frac-
tures,” “degenerative changes,” and “biomechanics.”
The search period was conducted until 2025.

Main part.

The calcaneus — anatomical and physiological fea-
tures and functions.

The calcaneus is shaped like a rectangular prism and
is located below the talus, behind the middle part of the
foot. Its long axis runs approximately along the midline
of the foot [7, 8].

For a detailed understanding of the calcaneus’ struc-
ture, it is necessary to consider its six surfaces separately
[1,9].

The posterior surface of the calcaneus has a rounded
convex shape with three distinct areas. The middle area
serves as the attachment site for the calcaneal (Achilles)
tendon. Above it is the upper area, which is separated
from the tendon by the retrocalcaneal bursa. The lower
section curves toward the lower surface of the bone,
forming the calcaneal tuberosity, the lowest part of the
posterior surface. The lower or plantar surface is formed
by the protrusion of the calcaneal tuberosity forward,
which leads to the formation of medial and lateral pro-
cesses on the sides and the calcaneal tuberosity in front.

The lateral surface of the calcaneus is broad and
mostly flat, except for two bony prominences. The ante-
rior prominence is the fibular tubercle (fibular block-like
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bone), above and below which the tendons of the fibular
muscles-short and long-pass. The posterior protrusion is
a small bony elevation to which the calcaneofibular liga-
ment is attached.

The medial surface contains a protrusion known as
the sustentaculum tali. It contains the medial talar artic-
ular surface, which is one of the three articular planes of
the talocalcaneal joint. On the lower side of this protru-
sion is a groove through which the tendon of the long
flexor of the big toe passes.

The upper surface contains the anterior and poste-
rior articular surfaces for connection to the talus. Be-
tween them is the calcaneal groove, which together with
the corresponding groove of the talus forms the sinus
tarsi. This is a relatively large space between the ante-
rior parts of the calcaneus and talus bones, where vas-
cular-nerve structures, ligaments, parts of the subtalar
joint capsule, and fat deposits are located.

The anterior surface is the smallest and has an artic-
ular plane for connection with the cuboid bone, forming
the calcaneocuboid joint.

The calcaneus connects to the talus through the talo-
calcaneal (subtalar) joint, in which contact between the
bones is made through the anterior, middle, and pos-
terior articular surfaces. This joint provides important
movements of the foot, such as inversion, eversion, and,
to a lesser extent, dorsiflexion and plantar flexion.

In addition, the calcaneus is the site of attachment of
the Achilles tendon, which facilitates plantar flexion of
the foot — a movement necessary for standing, walking,
running, and jumping. Muscles that provide movement
of the toes are also attached to it [7, 10].

The bone participates in stabilizing the joints due to
the attachment of numerous ligaments to it, in partic-
ular the calcaneofibular, talocalcaneal, calcaneocuboid,
and calcaneocapitellar ligaments. The plantar aponeu-
rosis and the long plantar ligament, which support the
longitudinal arch of the foot, are also attached to the
calcaneus.

Physiological variants of the calcaneus include pseu-
doapophyseal fracture, nutrient foramen, pseudocyst,
temporary plantar bone spur, accessory sustentaculum
talis (os sustentaculi), and accessory calcaneal bone [11-
18].

Pseudoapophyseal fracture is a term describing the
fragmented appearance of a partially ossified apophysis
of the calcaneus, which may resemble a fracture.

The nutrient foramen is a natural opening through
which blood vessels pass. It is sometimes seen on the
plantar surface of the calcaneus on foot radiographs and
may be mistaken for a pathological lesion.

A pseudocyst is a triangular area of reduced bone
density that occurs due to a deficiency of normal can-
cellous bone. It is usually located in the middle of the
calcaneus and is visible on a lateral X-ray of the foot.

Temporary plantar bone spurs are small bony protru-
sions that appear on the plantar surface of the calcaneus
in infants. They are usually bilateral and symmetrical and
disappear by the age of one year.

The accessory navicular bone is a rare accessory
bone attached to the back of the navicular bone by a
fibro-cartilaginous junction (synchondrosis).

The accessory calcaneal bone is another rare acces-
sory bone located between the calcaneal, cuboid, talus,
and navicular bones.

The calcaneus receives blood supply from several
main sources, which ensure its vascularization and sup-
port metabolic processes in bone tissue. As is known,
the sources of blood supply to the calcaneus are three
main arteries. The medial part of the calcaneus is sup-
plied by perforating branches of the posterior tibial ar-
tery (a. tibialis posterior). The lateral part receives blood
supply from the lateral calcaneal artery (a. calcanea lat-
eralis), which is a branch of the posterior tibial artery or
fibular artery (a. fibularis). The sinus tarsi receives blood
supply from the sinus tarsi artery (a. sinus tarsi), which is
a branch of the a. dorsalis pedis (artery of the dorsal part
of the foot), which participates in the vascularization of
the calcaneus and provides about 10% of the blood sup-
ply to this area [19, 20].

Some authors also identify so-called zones of in-
creased risk of ischemia. Inside the bone, a “watershed
zone” is defined, where the medial and lateral intraos-
seous arteries meet and anastomose with each other,
contributing to the even distribution of blood. This area
is most vulnerable to ischemic lesions during surgical in-
terventions or traumatic injuries. The calcaneal water-
shed area is an anatomical area on the calcaneal bone
that has a limited or weak blood supply due to its lo-
cation between the vascular basins of different arteries.
The name “watershed” comes from an analogy with ge-
ography — just as in the area a watershed is the border
between river basins, so in anatomy this zone is the bor-
der between vascularization zones.

The calcaneus receives innervation from several
nerve branches that provide both sensory and motor
functions. The main nerves that innervate the calcane-
us are the tibial and sural nerves. Sensory innervation
is provided by the medial calcaneal branches of the tib-
ial nerve (rami calcanei mediales nervi tibialis). These
branches provide sensation to the skin of the medial side
of the heel and the sole. The lateral calcaneal branches
of the sural nerve (rami calcanei laterales nervi suralis)
innervate the skin of the lateral side of the heel. Motor
innervation is provided by the inferior calcaneal nerve
(nervus calcaneus inferior), or Baxter’s nerve. This mixed
nerve usually arises from the lateral plantar nerve (ner-
vus plantaris lateralis) and provides motor innervation
to muscles such as: the abductor digiti minimi muscle
(musculus abductor digiti minimi); the quadratus plan-
tae muscle (musculus quadratus plantae); and the flexor
digitorum brevis muscle (musculus flexor digitorum bre-
vis) [21, 22].

Knowledge of the anatomical innervation of the cal-
caneus is of important clinical importance, since com-
pression or damage to these nerves can lead to pain syn-
dromes and functional disorders of the foot.

Features of surgical anatomy and postoperative re-
habilitation of the calcaneus.

The surgical anatomy of the calcaneus is complex
due to its multifaceted structure and articular joints with
the cuboid and talus [23]. The upper articular surface of
the calcaneus consists of three articular surfaces: poste-
rior, middle and anterior.

On the medial surface of the calcaneus there is a
bone protrusion or support of the talus - sustentaculum
tali, which supports the neck of the talus. Sinus tarsi is a
sinus formed by the middle and anterior articular surfac-
es of the calcaneus and the sulcus of the talus.
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The calcaneus is known to be the most fractured of
all tarsal bones, accounting for approximately 60% of all
metatarsal fractures and 2% of all skeletal fractures pre-
senting to trauma departments and emergency rooms.
Most calcaneal fractures result from high-energy forces,
when axial loading on the heel causes the talus to im-
pinge on the calcaneus.

According to studies by Benirschke et al., the lateral
aspect of the calcaneus is most suitable for internal fix-
ation of fractures due to its flat shape, but insufficient
soft tissue coverage complicates the wound healing pro-
cess. The medial aspect is located close to the posteri-
or tibial neurovascular bundle and its branches, which
makes surgical access difficult. The sustentaculum tali is
considered the most stable part of the calcaneus, as it
is supported by tendons that help maintain its position
even in the event of fracture [24, 25].

Fractures of the calcaneus are relatively common
and usually occur as a result of falls from a height or road
traffic accidents. Treatment depends on the nature and
severity of the fracture [26, 27, 28].

Intra-articular fractures result in a decrease in bone
height and disruption of the subtalar joint structure [29,
30].

The Sanders classification for intra-articular calcane-
al fractures is widely used in orthopaedic traumatology
practice. The Sanders classification is used to assess in-
tra-articular calcaneal fractures involving the posterior
articular surface. It is based on the number and location
of fracture lines determined from CT scans. This system
not only helps to understand the characteristic types
of fractures but also to predict their consequences: the
higher the type in the classification, the worse the prog-
nosis for the patient [31, 32].

The following types of fractures are distinguished ac-
cording to the Sanders classification:

Type 1 — all intra-articular fractures with a displace-
ment of less than 2 mm, regardless of the number of
fragments.

Type 2a — one main fracture passes through the lat-
eral part of the posterior articular surface. Usually has a
Y-shaped shape, when the fracture line passes medially
and laterally through the body of the calcaneus. Often
accompanied by additional cracks.

Type 2b — one main fracture passes through the
central part of the posterior articular surface. Also has
a Y-shaped configuration and may be accompanied by
minor additional fracture lines.

Type 2c — one main fracture passes through the
medial part of the posterior articular surface and is ac-
companied by a transverse fracture of the body of the
calcaneus.

Type 3ab — two main fractures: one passes through
the lateral part of the posterior articular surface, the
other through the central part. Characterized by subsid-
ence of the central fragment. There may be additional
non-articular fractures.

Type 3ac — two main fractures: one passes through
the lateral part of the posterior articular surface, the
other through the medial. Also often accompanied by
subsidence of the central fragment.

Type 3bc — two main fractures: one passes through
the central part of the posterior articular surface, the
other through the medial. Also has subsidence of the

central fragment, may be accompanied by additional
fracture lines.

Type 4 — three or more main fractures with a dis-
placement of more than 2 mm. Such fractures are multi-
fragmentary and the most severe in terms of prognosis.

Thus, according to the Sanders classification, in-
tra-articular calcaneal fractures are divided into four
types, with fractures of types Il, lll and IV usually requir-
ing surgical intervention. Open, significantly displaced
or multifragmentary fractures also require surgical fix-
ation. The classification proposed by R. Sanders enables
the grading of damage to the articular surface and the
prediction of the functional outcome of treatment. Most
positive results are obtained with Sanders type |-l inju-
ries; with Sanders type IV injuries, restoration of calca-
neal anatomy does not guarantee complete functional
recovery [33].

Regardless of the chosen treatment strategy, all cal-
caneal fractures initially require immobilization with a
ban on weight-bearing on the injured limb.

Rehabilitation after calcaneal fractures is a complex
process aimed at restoring the foot’s supporting func-
tion, reducing pain, improving mobility of the ankle-foot
and subtalar joints, and normalising support and gait pa-
rameters [34-38].

The main areas of rehabilitation activities include:

Kinesiotherapy, which involves gradual dosed load-
ing, mobilization of the involved joints and strengthen-
ing the muscles of the lower leg, in particular the triceps
and peroneus muscles. The use of active and passive ex-
ercises helps prevent contractures and atrophy, and also
stimulates neuromuscular coordination.

Orthotics, including individually selected orthopedic
insoles and shoes with shock-absorbing properties, pro-
vide relief from the damaged area of the heel, stabilize
the position of the foot and optimally distribute pres-
sure during walking.

Physiotherapy treatment, in particular magnetother-
apy, ultra-high-frequency therapy (UHF), shock wave
therapy, is used to reduce inflammatory processes, im-
prove microcirculation and stimulate regenerative pro-
cesses in the affected area.

Developing physiological walking skills, which in-
cludes training the correct movement pattern of the
lower limb, is an essential step in preventing chronic
lameness, overload of adjacent joints, and secondary
foot deformity.

Conclusions.

The calcaneus is the largest bone in the foot and
plays a crucial role in providing support and biomechan-
ical function. Its anatomical structure ensures foot sta-
bility, shock absorption, and effective load distribution
during walking, running, and jumping. The structural
complexity of the calcaneus plays a significant role in the
functioning of the foot, as it interacts with other bones,
joints, ligaments, and muscles. The peculiarities of its
blood supply and innervation emphasize its vulnerability
to ischemic lesions and pain syndromes in case of trau-
ma or degenerative changes.

Calcaneal fractures are among the most complex or-
thopedic injuries, often leading to biomechanical disor-
ders of the foot. The Sanders classification enables the
assessment of damage and the determination of opti-
mal treatment strategies. Conservative treatment is ef-
fective for minor injuries, while intra-articular fractures
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with significant displacement usually require surgical
intervention.

The timely implementation of a differentiated re-
habilitation program minimizes the duration of the re-
covery period, reduces the risk of complications, and
ensures the patient’s return to their usual level of func-
tional activity.

Therefore, the calcaneus is a crucial structure for
human support and movement. Its anatomical structure
predisposes it to specific injuries and pathologies that

have significant orthopedic and functional consequenc-
es. A comprehensive approach to diagnosis, treatment,
and rehabilitation, based on a detailed understanding of
its structure, allows for optimal conditions for restoring
foot function.

Prospects for further research.

Studying the impact of various physical activities, or-
thopedic devices, and customized footwear on the pre-
vention of foot pathologies in athletes, as well as people
at high risk and those who are overweight.
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CTPYKTYPHI OCOB/IMBOCTI ["ATKOBOI KICTKM TA iX KNIHIYHE 3HAYEHHS
B OPTONMEAII TA PEABINITALL

MontaBCbKUA pgepKaBHUI meguuHuii yHiBepcuteT (m. MonTaBa, YKpaiHa)
vpbilash@ukr.net

M'amkosa kicmka — HalimacusHiwa kicmka cmonu, wo 3abe3nedvye ii cmabinbHicme, amopmu3ayito ma
npasuneHuli po3nodin Ha8aHMaxceHHa nid Yac pyxy. BoHa € CKAAOHOK CMpPYKMYyporo, AKA 83AEMOODIE 3 IHWUMU
eneMeHmMamu cmonu, i ii KposornocmayaHHA ma iHHepsayia pobaame ii epasznusoro 0o iwemii ma 6on608uUx
cuHOpomis. [lepenomu n'amrosoi Kicmku € O0OHUMU 3 HAUCKAAOHIWUX OpmoneoduyHUX mpasm, WO MOMCYymb
cepliozHo nopywumu biomexaHiky cmonu. [a5 oyiHKU NOWKOOMH(eHb BUKOPUCMOBYEMbCA Kaacugikayia CaHoepca,
AKQ 00MOMQOR2A€E 8U3HAYUMU MAKMUKY NiKY8AHHA: 8i0 KOHCEPB8AMUBHO20 MpuU sAe2Kux mpasmax 00 XipypaiyHo2o
8MPYYAHHA MPU 3HAYHUX B8HYMPpIiWHbOCYy2nobosux nepenomax. E¢pekmusHa ma ceoeyacHa peabinimayia mae
suUpiwanbHe 3HAYeHHA 0719 WBUOK020 8i0HOBMeHHA (BYyHKUIi cmonu ma 3anobieaHHA ycKnaoHeHb. KomnaeKkcHul
nioxid 0o diazHOCMUKU, n1iKy8aHHA ma peabinimayii, 3acHosaHuUli Ha 21U6OKOMY pO3yMiHHI aHamMomii ma biomexaHiku
n'AmMKo8oi Kicmku, € 3anopyKoto ycrniuHo20 nosepHeHHA nayieHmie 0o No8HOuiHHo20 Mumms. OCHO80K Ub0o20
aHanIMu4yHo20 027170y € 8IMYU3HAHI Ma 3a0KOPOOHHI HayKo8i Oxcepena: cmammi, KHU2u ma MoHoz2pagii. 3 memotro
docsazHEeHHA nocmassneHuUX 3a80aHb, MOWYK Aimepamypu 078 02770y Npo8ooUBCA 8 Mepexci IHmepHem, a MaKo1

Yy makux HaykomempuyHux 6asax daHux, Ak PubMed, Web of Science ma Google Scholar.
Knwo4voei cnoea: n’amkosa Kicmka, biomexaHika cmoru, 83aemodisi Kicmok, opmoneois, peabinimauis.

3B8’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

PoboTa € dparmeHtom HAP Kadeapwu aHaTomii to-
OMHN  «MopdodyHKLIOHaNbHE BUBYEHHA BHYTPILLHIX
OpraHis NOAMHM Ta NabOPATOPHUX TBApPUH B Pi3HMUX
acrneKkTax ekcnepmMMeHTaIbHOT MeaANLMHUY, HOMEpP Aep-
»KaBHOI peecTpauii 0121U108258.

Bcryn.

’ATKOBA KiCTKa Bifirpae KN4oBY posnb y biomexaHi-
Ui CTONK, BUKOHYOUYM GYHKLiIH0 OCHOBHOT OMOPHOI CTPYK-
TypM Ta amopTM3aTopa nig Yac pyxy. i aHaTomiyHa 6y-
[0Ba Ta B3aEMOZiA 3 iHWMMM KICTKOBUMMW CTPYKTypamu
CTONM BM3Ha4atoTb ePeKTUBHICTb xoabbu, biry, cTpMbKiB
Ta nigTpumkm [1, 2].

Came Tomy byAb-AKi NATONMOrYHI CTaHM, NoOB’A3aHi 3
N’ATKOBOKO KiCTKOK, MOXYTb MPU3BOAMTM [0 3HAYHOrO
nopyLeHHA GyHKLii ONOpHO-PyXOBOro anapaTy, Wo cyT-
TEBO 3HUXKYE AKICTb XUTTA NaLieHTiB [3].

Mepenomu N'ATKOBOI KiCTKM € OAHMMU 3 HalCKnaa-
HilUWMX TPaBM CTOMM, OCKINbKM BOHW YacTO CynpoBoO-
OKYIOTbCA  BHYTPILHBbOCYII000BUMM  ypaXKeHHAMMU,
PO3BMTKOM MOCTTPAaBMATUYHOIO apTPO3Yy Ta XPOHIYHOTO
601b0BOrO CMHAPOMY. He3Barkaloum Ha cyyacHUn pi-
BEeHb AiarHOCTUYHUX i NiIKyBaNbHUX MiAXOAIB, NiKYBAHHA
TAKUX YLWKOAKEHD 3a/IMLLAETLCA CKAALHUM 3aBAAHHAM
yepes BMCOKUIM PU3MK YCKNALHEHb Ta TPYAHOLL y Bia-
HOB/IEHHI aHaTOMIYHOI LinicHOCTI KicTKku [4, 5].

JopaTkoBy aKTya/lbHICTb TEMM 3YMOBJIHOE BMCOKaA
YyacToTa TPAaBMATUUYHUX YLWKOAMKEHb N'ATKOBOI KiCTKM
cepep aKTMBHOIO HacesIeHHs, 0COB/IMBO Yy CNOPTCMEHIB,
npauiBHMKiB ¢isMYHOI Npaui Ta ocib NiTHLOro BiKy, AKi
MaloTb ocTeonopos [6].

Kpim TOro, 3pocTaHHA KiNIbKOCTi BMNAAKiB aereHe-
paTMBHMX 3MiH y cyrnobax CTonW, TaKMX AK N'sTKoBa
wnopa, fAepopmadii Ta TeHAMHONATIi, PobUTL HeobXisa-
HUM AeTanbHe BUBYEHHA 6ynosu, yHKLiT Ta ocobau-
BOCTEW NaTONOFYHMX NPOLECIB Y Liii 30Hi.

TakMM YMHOM, AOCNigKeHHA aHaTomo-disionoriy-
HUX 0CO6MBOCTEN N'ATKOBOI KiCTKW, ii TPaBMATUYHUX
Ta NATONOMYHUX 3MiH, @ TAKOXX OMTUMANbHUX METOAIB
NiKyBaHHA Ta peabinitauii € akTya/ibHUM 3aBAAHHAM
cy4yacHoi meaunumHu. Lle cnpusatnme po3pobui epektns-
HUX meToAiB NpodiNakTUKKM, AiarHOCTMKM Ta peabinitauii
NauieHTIB i3 NaTo/orisMM N'ATKOBOI KiCTKM, WO B CBOIO
yepry, NOKPaLWNUTb IXHIM PYHKLIOHANbHMIA CTaH i AKICTb
KUTTA.

MeTta gocnigKeHHs.

BM3HauMTM aHaTOMO-PYHKLiOHANbHI  0cobamBOCTi
N’ATKOBOI KiCTKM, NpOaHani3yBaTtu ii NaToNoriyHi CTaHu,
TPaBMaTUUHI YLWKOAKEHHA Ta 3axoam peabinitauil.

O6’eKT i meTOAM AOCNIAXKEHHA.

Liei aHaniTMYHUIA OrnAg, rPYHTYETbCA HA 3aKOPAOH-
HWUX Ta BITYM3HAHMX CTATTAX, KHUFAX Ta MOHorpadiax. Aan
NoCTaB/fIEHOI MEeTU AAHOro CUCTEMHOrO OrNAAY, MOLUYK
NiTepaTypu 34iMCHIOBABCA Y MepeXKi «IHTepHeT», HayKo-
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BO-MeTpuyHMX 6a3ax PubMed, Web of Science, Google
Scholar, 3a kntouosumun cnosamu: «Calcaneus», «foot
anatomy», «injuries of the calcaneus», «fracturesy,
«degenerative changes», «biomechanics», «n’aTkoBa
KiCTKa», «aHaTOMif CTONU», «TPaBMWU N’ATKOBOIT KiCTKU»,
«Mnepenomm», «aereHepaTUBHI 3MiHW», «biomexaHiKa».
Mepioa, nowyky nposeaeHnin Ao 2025 poky.

OCHOBHa YacTuHa.

M’aTKkoBa KicTKa (calcaneus) — aHaTtomo-disionoriuHi
0co6aunBocTi Ta GYHKLI.

M’aTKoBaA KicTKa Ma€ GpopMy NPAMOKYTHOT NPM3MK Ta
po3TalloBaHa HUMKYe TapaHHOI KiCTKM, no3aay cepepg-
Hboro Bigainy ctonu. Ii gosra Bicb NpoxoanTb NPUGAN3-
HO B34,0BX CepenHboi NiHii ctonu [7, 8].

[Ons netanbHOro po3ymiHHA 6ya0BM N'ATKOBOI KiCTKM
HeobXiZAHO POo3rNAHYTK Ti WiCTb NOBEpPXOHb OKpemo [1,
9].

3a4HA NOBepXHs N'ATKOBOI KiCTKM Ma€e OKpyry
onykny popmy 3 TpboMa pisHUMK AinAaHKamn. CepeaHsa
[inAHKa cnyrye micuem npuKpinaeHHs n’atkosoro (Axin-
JIOBOTO) CYXOXKM/Ka. Buile po3TalloBaHa BEPXHA LiNsAH-
Ka, AKa BiflOKpPeM/eHa Bif, CyXOXWU/IKa peTpoKasbKaHe-
aNbHOI CymKoto (Bypca). HUKHA AinAHKa 3rMHAETbCs Y
HAMPAMKY HUXHbOI NOBEPXHI KiCTKW, yTBOPIOOYMN N'AT-
KOBUIN ropb — HaMHMK4YY 4YacTMHY 3a4HbOI MOBEPXHI.
HuKHA abo nigowoBHa nosepxHs GOPMYETbCA BUMU-
HaHHAM n’ATKoBOro ropba Bnepes, WO NPU3BOAUTL A0
YTBOPEHHA MNpucepeaHboro Ta 6i4HOro BiAPOCTKIB MO
boKax i n’ATkoBoro ropbka cnepeqy.

biyHa noBepxHA N’ATKOBOI KiCTKM € LIMPOKOH Ta
nepeBaKHO MIACKO, 33 BUHATKOM [BOX KiCTKOBUX BU-
cTynis. MepegHii BUCTYN — Lle Manoromisikosuii ropbok
(dibynsapHa 6nokonogibHa KicTKa), Hag, i nig AKMM npo-
XOAATb CYXOMXMJIKM MAJIOTOMISIKOBUX M’513iB — KOPOTKOIO
Ta 40Broro. 3aAHi BUCTYN — Le HEBEJIMKE KiCTKOBe Nig-
BULLEHHS, 0 AKOrO MPUKPINAETbCA N'ATKOBO-MANOro-
Mi/IKoBa 3B’A3Ka.

MpucepenHa NOBEPXHA MICTUTb BUCTYN, BiAOMUI AK
onopa TapaHHoI KicTku (sustentaculum tali). Ha Hbomy
po3TalloBaHa cepefHA TapaHHa cyrnoboBa NoBEPXHS,
LLLO € OAHIEO 3 TPbOX CYrI060BUX NAOLLMH TapaHHO-N'AT-
KOBOTO 34/1eHyBaHHA. Ha HUXHbOMY 6oL, LbOro BUCTYNYy
€ 6OpO3Ha, Y AKi NPOXOAUTL CYXOXKMUIOK [OBrOro 3rmHa-
Ya BE/IMKOrO NanbLiA CTOMW.

BepxHA NOBEpXHA MICTUTb NepesHIo Ta 3afHI0 Cyr-
noboBi NoBepxHi Ana 3’€4HaHHA 3 TapaHHOM KiCTKOH.
MiX HMMKM po3TalloBaHa KajbKaHeanbHa 60po3Ha,
AKa pasom i3 BignNoBigHOW H6OPO3HOK TaPaHHOI KiCTKK
YTBOPIOE Nasyxy nepeannecHa (sinus tarsi). Lle BigHocHO
BE/IMKMIA NPOCTIP MK nepeaHiMn YyacTMHamm n’aTKoBoi
Ta TapaHHOI KICTOK, Ae pO3MiLLytOTbCA CYANHHO-HEPBOBI
CTPYKTYPM, 3B’A3KM, YaCTUHM Kancynu NigTapaHHOro cyr-
noba Ta }KUPOBI BiAKNAAEHHA.

MepenHa NOBEPXHA € HAWMEHLO Ta Ma€E cyrnobo-
BY MJIOWMHY AnA 3’€egHaHHA 3 KybonogibHo KicTKoto,
YyTBOpPIOOUYM N'ATKOBO-KybonoaibHuit cyrnob.

M’'AaTKoBa KiCTKa 3’€HYETbCA 3 TapaHHOM KiCTKOM
yepes TapaHHO-N'ATKOBUI (NigTapaHHWM) cyrnob, vy
AKOMY KOHTAKT MiX KiCTKaMW 34iMCHIOETbCA Yepes ne-
peaHio, cepeaHo Ta 3agHto cyrnobosi nosepxHi. Len
cyrnob 3abesneyye BaXK/IMBI PyxXu CTONM, TaKi AK iHBEp-
cis, eBepcis, Ta B He BEUKil Mipi TUNbHE Ta NifOWOBHE
3rMHaAHHA.

OKpim Lboro, N’ATKOBA KiCTKa € MicLiem NPUKpPInaeH-
HA AXiNJIOBOr0 CyXOMMWJ/Ka, WO CAPUAE NigOWOBHOMY

3rMHAHHIO CTOMW — PYyXYy, HEOobXiAHOMY ANA CTOAHHS,
xoabbu, Biry Ta cTpMbKiB. TaKOXK A0 HET NPUKPINAOOTbL-
ca M’a3n, AKi 3abesneuytoTb pyx Nanbuis ctonu [7, 10].

Kictka bepe ydyactb y cTtabinizauii cyrnobis 3asasa-
KM MPUKPINAEHHIO A0 Hel YMCieHHUX 3B'A30K, 30Kpema
n’ATKOBO-Ma/IOrOMi/IKOBOI, TapaHHO-N'ATKOBOI, N’ATKO-
BO-KybonoaibHoi Ta n’aTkoBo-4oBHONoAi6HOI. Migowos-
HUWI anoHeBPO3 i AOBra NiAOWOBHA 3B'A3Ka, WO NiaTpK-
MYHOTb NOB3,0BXHI0 apKy CTOMWN 3BEAEHHA CTOMMU, TAKOXK
NPUKPINAITLCA A0 N'ATKOBOI KiCTKK.

®izionoriyHi BapiaHTM 6y#0BM N'ATKOBOI  KiCTKM
BK/IlOYAlOTb  ncesaonepesom anodisa, KUBUAbHUM
oTBip, NCeBAOKICTY, TMMYACOBMI NiAOLOBHMUI KiCTKOBUI
lwnopeub, AOAATKOBY KICTOYKY ONOPM TapaHHOI KiCTKM
(os sustentaculi) Ta gogaTkoBy N’ATKOBY KicTOYKy (0s
calcaneus secundarius) [11-18].

MNcesponepenom anodisa — Ue TePMiH, WO OMNUCYE
dparmeHTOBaHUI BUMNAL YaCTKOBO OKOCTEHIZIONO amno-
¢di3a N’ATKOBOI KiCTKU, AKMIA MOXKe HaraayBaTu Nepesiom.

KuBUAbHMI OTBIp — Le NPUPOAHIN YTBIp, Yepes AKUI
NPOXoAATb KPOBOHOCHI CyauHU. BiH iHOAi cnocTepiraeTb-
CA Ha MiAOLWOBHIN NOBEPXHi N'ATKOBOI KiCTKW NpU PeHT-
reHorpadii ctonu i moxke 6yTM MOMUAKOBO MPUNHATUI
32 NATO/NONIYHE YPAXKEHHSA.

MceBAOKiCTa — L& TPMKYTHA 30HA 3HUXKEHOT LWiNbHOC-
Ti KiCTKOBOI TKaHMHMU, LLO BMHUKAE Yepe3 aediunt Hop-
Ma/IbHOI ryb4acToi KicTK1. BoHa 3a3BMyYali IoKanisyeTbes
B CepefHi YacTUHI N'ATKOBOI KiCTKM i BUABNAETLCA Ha
6OKOBIl peHTreHorpami ctonu.

TrM4acoBi NiJOLWOBHI KiCTKOBI LWNOPLL — Le HeBENUKI
KICTKOBI BMCTYNW, WO 3’ABAAIOTLCA Ha MiZOLWOBHIN no-
BEPXHi M'ATKOBOI KiCTKM Yy HEMOBANAT. BoHM 3a3BMyail €
[ABOCTOPOHHIMM Ta CUMETPUYHUMM i 3HUKAOTb [0 BiKY
OZHOTO POKY.

[onaTkoBa KiCTOYKa OMOpWM TapaHHOI KiCTKM — ue
pigKicHa ooAaTKOBa KiCTOYKA, WO MPUKPINAETbCA A0
3a4HbOT YAaCTUHM ONOPU TAapPaAHHOI KiCTKM 32 4ONOMOroo
$ibpPO3HO-XPALLOBOro 3'€AHAHHSA (CMHXOHAPO3Y).

JoaaTkoBa N'ATKOBA KiCTOYKA — e oAHa pigKicHa
[O[aTKOBA KiCTOYKA, pPO3TalloBaHa MiXK N’ATKOBOLO,
KybonoaibHoto, TapaHHO Ta YOBHOMOAIBHO KiCTKaMmu.

M’ATKOBA KiCTKa OTPMMYE KPOBOMOCTaYaHHS 3 AeKiNb-
KOX OCHOBHUX AsKepen, Wwo 3abesnevytoTb ii BaCKynapu-
3aLilo Ta NiATPUMKY MmeTabosliuHMX NPOLECIB Y KiCTKOBIl
TKaHWHI. AK BiAOMO, pA)Kepenamm KpOBOMOCTAYaHHA
n’ATKOBOI KiCTKM € TpM OCHOBHI apTepii. MegianbHa ya-
CTMHA N’ATKOBOI KiCTKM 3ab6e3nevyeTbes nepdopyounmm
rilkamm 3aAHbOI BE/MKOroMinKoBoi apTepii (a. tibialis
posterior). JlaTepa/ibHa YacTMHA OTPUMYE KPOBOMOCTaA-
YaHHA BiA, NaTepanbHOi N'ATKOBOI apTepii (a. calcanea
lateralis), sika € rinKow 3a4HbOI BE/IMKOrOMINIKOBOI ap-
Tepii abo manorominkosoi aptepii (a. fibularis). Ma3syxa
nepeannecHa (sinus tarsi) oTpMMye KpOBOMOCTa4YaHHA
BiZ, apTepii Tap3anbHOro cuHyca (a. sinus tarsi), Aka € rin-
Koto a. dorsalis pedis (apTepii TUABHOT YacTUHKU cTONW),
o 6epe yyacTb y BaCKyaspu13aL,ii n’aTKOBOT KiCTKM Ta 3a-
6e3neuyye 6113bko 10% KpoBOMOCTaYaHHA L€l AinsHKN
[19, 20].

TaKOXK AeAKi aBTOPU BUAINAIOTb, TaK 3BaHi, 30HU Nia-
BULLLEHOTO PU3MKY ileMmii. YcepeauHi KiCTKM BU3HAYAETb-
CA «BOAOAINbHA 30HA», Ae 3yCTPiYarTbCA MegiasbHi Ta
natepanbHi BHYTPIWHbOKICTKOBI apTepii, AKi aHacTomo-
3y0Tb MiXK C06010, WO CNPUAE PIBHOMIPHOMY PO3MOAiNY
KpoBi. Lla obnactb € Halbinblw BpasnMBoO A0 iWemiy-
HUX ypaXKeHb NpW XipypriyHWX BTPy4YaHHAX abo Tpas-
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MaTUYHUX YLWKOAXKEHHAX. BogodinbHa 30Ha n’ATKOBOI
KicTKuM (aHrn. calcaneal watershed area) — e aHaTOMiu-
Ha AiNnAHKa Ha N'ATKOBIM KiCTLi, AKa Mae obmexkeHe abo
cnabke KpPOBOMOCTaYaHHA Yepe3 Te, WO PO3TallOBaHa
MiXK CYAMHHUMM BaceHamM pisHUX apTepiit. HasBa «Bo-
OOA4iNbHa» MOXoAUTb Bif aHanorii 3 reorpagieto — AK y
MiCLLeBOCTi BOAOAIN € MEKEIO MiXK piuKOBUMU HacenHa-
MM, TaK i B @aHAaTOMIi LLA 30Ha — MeXKa MiXX 30HaMM BaCKy-
napusawii.

M’ATKOBa KiCTKa OTPMMYE iHHepBaLjilo Big, KiNbKOX
HEepPBOBUX TiNOK, AKIi 3a6e3nevyloTb AK CEHCOPHY, TaK i
MOTOPHY ¢YHKLii. OCHOBHMMM HEpBaMM, LLO iHHEPBY-
I0Tb N'ATKOBY KiCTKY, € Ti/JIKM BE/IMKOrOMIZIKOBOrO HepBa
(nervus tibialis) Ta nuTkoBoro Hepsa (nervus suralis).
CeHcopHa iHHepBauia 3abe3nevyyeTbca MedianbHUMM
N’ATKOBMMMW TiIKAMW BE/IMKOTOMINIKOBOrO Hepsa (rami
calcanei mediales nervi tibialis). Lli rinku 3abesneuy-
I0Tb YYTAMBICTb LWIKIPU MefianbHOI CTOPOHW R'ATU Ta
nigowsu ctonu. JlaTepanbHi N'ATKOBI FiIKM UTKOBOTO
HepBa (rami calcanei laterales nervi suralis) iHHepByOTb
LWKipy NaTepanbHOi CTOPOHU N’'AaTU. MoTopHa iHHepBa-
LiA 3a6e3nevyeTbcs HUKHIM N'ATKOBMM HEPBOM (nervus
calcaneus inferior), abo Heps bakcTepa. Llei 3miwaHni
HepB 3a3BMYAM BiAXOAUTb Big, NaTepasbHOro MifoWwos-
Horo HepBa (nervus plantaris lateralis) i 3abe3neuye
MOTOPHY iHHEepBaLilo TaKMxX M’A3iB, AK: BiABiAHUI Mm'A3
Mi3nHua (musculus abductor digiti minimi); kBagpaTHuUi
m’a3 nigowsu (musculus quadratus plantae); kopot-
KM M’s3, Wo 3riHae nanbui (musculus flexor digitorum
brevis) [21, 22].

3HaHHA aHAaTOMIYHOI iIHHepBaLLii N’ ATKOBOI KiCTKM Mae
Ba)K/MBE KJ/iHIYHE 3HAYEeHHs, OCKiNbKM Komnpecia abo
NMOLUKOAMKEHHA 3a3HAYEHUX HEpPBIB MOXKe MPU3BOAUTU
00 601bOBUX CUHAPOMIB Ta PYHKLIOHANBbHUX NOPYLUEHD
cronu.

OcobausocTi xipypriuHoi aHaTomii Ta nichAaonepa-
uiiHoT peabiniTauii n’ATKOBOT KiCTKU.

XipypriuHa aHaTomia N'ATKOBOI KiCTKM € CKAaZHOM
yepes ii 6baratorpaHHy 6yaoBy Ta cyrnoboBi 3’eAHaHHA 3
KybonoaibHoto Ta TapaHHOIO KicTkamu [23]. BepxHs cyr-
nobosa NoBepxHA N'ATKOBOT KiCTKM CKAAAAETLCA 3 TPbOX
cyrnoboBux NOBEPXOHb: 3a4HLOI, cepeaHboi Ta nepe-
OHbOT.

Ha mepgianbHii noBepxHi N'ATKOBOI KiCTKM 3Haxo-
OMTbCA KiCTKOBMI BUCTYN abo onopa TapaHHOI KiCTKM
— sustentaculum tali, ska niaTpUMye WKIKY TapaHHOI
KiCTKW. Sinus tarsi — ue nasyxa, yTBOpeHa cepeaHboto Ta
nepeaHboo Cyr1060BMMM NOBEPXHAMM N’ ATKOBOI KiCTKK
Ta 6OPO3HOIO TapPaHHOT KiCTKM.

fIK BiOMO, N'ATKOBA KicTKa € HalbiNbll BPa3nMBOIO
[0 NepenomisB cepes yCix KiCTOK nepeanniecHa, CTaHOB-
naum npnbansHo 60% Big HUX, Ta 2% Bif, yCix Nepesomis
KICTOK CKeneTy, 3 AKMMM NaLiEHTVN 3BepTakoTbCA [0 TPaB-
MATOJIOMYHUX BigAineHb Ta TPaBMMNYHKTIB. binbLwicTb ne-
penomis N’ATKOBOI KiCTKM BMHMKAOTb BHACAi 40K BNANBY
BMCOKOEHEPreTUYHUX CUJ1, KON OCbOBE HaBaHTaXeHHA,
L0 NpUNaZAE Ha N'ATY, CNPUYUHAE BAABEHHSA TapaHHOI
KiCTKM B N’ATKOBY.

3rigHO 3 AocnigskeHHsmuM Benirschke Ta cniBaBTo-
piB, naTepanbHa CTOPOHA N'ATKOBOI KiCTKM € HaWbinbL
3pYYHOIO ANs BHYTPIWHBLOI ¢iKkcauii nepenomis 3aBas-
KM CBOIM NAOCKiN dopmi, oAHaK HeJoCTaTHE MOKPUTTA
M’ AKMMU TKAHUHAMW YCKNALHIOE NPOLLEC 3arOEHHSA paH.
MegianbHa CTOpOHa po3TawoBaHa Nobau3y 3a4HbO-
ro BE/IMKOTOMIZIKOBOrO HEMpPOBACKY/NAPHOIO My4yka Ta

MOro TiNoK, WO pobuTb XipypriyHUM JOCTYN CKAALAHUM.
Sustentaculum tali BBa)kaeTbca Halibinbw cTabinbHOMO
YaCTUHOW N'ATKOBOI KiCTKM, OCKiNbKU NiaTPUMYETbCA
CYXOXXWMIKaMM, LLO AOMomaratoTb 36epirati Moro noso-
YKEHHA HaBiTb Npu nepenomax [24, 25].

Mepenomu N’aTKOBOI KiCTKM € BiAHOCHO MoOWKNpPEHU-
MW Ta 333BMYaN BUHUKAOTb YHACNIAOK NAAiHHA 3 BUCOTU
ab0 AOPOKHbO-TPAHCMOPTHUX Npurog,. JlikyBaHHA 3ane-
UTb Bif, XapaKTepy Ta TAXKKOCTI nepenomy [26, 27, 28].

BHyTpilWwHbOCYrno60Bi nepenomn nNpusBoaATb [0
3HUMKEHHSA BMCOTU KiCTKM Ta NOPYLUEHHA CTPYKTYpPW Nig-
TapaHHoro cyrnoba [29, 30].

Y npaktuui optoneaa-TpaBMaTosiora LMPOKO BW-
KopucToBYeTbCA Knacubikauia CaHgepca ANA  BHY-
TPiWHbOCYrN060BMX nepenomis n’ATKOBOI KicTKM. Kna-
cudikauia CaHgepca BMKOPUCTOBYETbCA A/1A OLIHKM
BHYTPiLIHbOCYrN060BUX Nepesiomis N'ATKOBOI KiCTKM, AKi
3any4atoTb 3a4H0 cyrnoboBy noBepxHto. BoHa 6a3yeTb-
CA Ha Ki/fIbKOCTi Ta po3TallyBaHHi NiHi nepenomy, WO
BM3HavatoTbcA 3a KT-3HimKamu. Lia cuctema gonomarae
He NILLe PO3yMITW XapaKTepHi TUMKY Nepesomis, a i Npo-
rHO3yBaTM iX HAC/IAKN: YMM BULLMIA TUM Y KnacudiKauii,
TUM TipLWIMA NPOrHo3 ana nauienTa [31, 32].

BuAainaoTb HaCTyNHi TMNK Nepenomis 3a Knacudika-
uieto CaHgepca:

Tun 1 — BCi BHyTpiWHbocyrnobosi nepenomu 3i 3mi-
LEHHAM MeHLIe 2 MM, HEe3aNeXHO Big, KiNbKOCTI yiam-
KiB.

Tun 2a — 0AMH OCHOBHUI NEepesiomM NPOXOAUTb Yepes
natepanbHy YacTUHY 3a4HbOI cyrio60Boi NoBepxHi. 3a-
3BMYait mae Y-nogibHy dopmy, Konwm niHia nepenomy Bu-
XOAMTb MefialbHO Ta SIaTepanibHO Yepes Tino n'ATKOBOI
KiCTKM. YacTo cynpoBOAKYETLCA AOAATKOBUMM TPILLMHA-
MU,

Tun 2b — 0ANH OCHOBHMI NEpPenomM NPOXOAUTb Yepe3
LEHTpasibHy YacTUHY 3aAHboi cyrnoboBoOi MOBEPXHi.
Takoxk mae Y-noaibHy KoHoirypauito Ta Mo»Ke cynpoBo-
O)KYBAaTUCA HE3HAYHMMU O0AATKOBUMMMK NiHIAMW nepe-
nomy.

Tun 2¢ — 0AMH OCHOBHWI NEPENOM NPOXOAUTb Yepes
megia/ibHy YaCTUHY 3a4HbOT cyrnoboBOoi NOBEPXHI Ta Cy-
NPOBOAKYETLCA MNONEPEYHUM MEepPesioMOM Tina n'aTKo-
BOI KiCTKM.

Tun 3ab — ABa OCHOBHI Nepenomu: OAMH NPOXOAUTb
yepes flaTepasibHy YacTUHY 3aZHboi cyr1060Boi NoBepx-
Hi, IHWKWIA — Yepe3 LeHTpasibHy YacTUHY. XapaKTepusy-
€TbCA 3anNafaHHAM LEeHTpanbHoro ¢parmeHTa. MoxyTb
6yTn AoaaTKoBi Hecyrnobosi nepesomu.

Tun 3ac — ABa OCHOBHI NepeNoMn: OAWNH MPOXOANTb
yepes flaTepasnibHy YacTUHY 3a4HbOT cyr1060Boi NoBepx-
Hi, iIHWKIA —yepe3 megianbHy. TaKOXK YacTO CYyNpPOBOAKY-
€TbCA 3aNafaHHAM LeHTpaibHOro pparmeHTa.

Tun 3bc — ABa OCHOBHI NepenoMn: OAUH NPOXOAUTH
yepes LeHTpasibHY YaCTUHY 3a4HbOI cyrnoboBoi nosepx-
Hi, IHWWIA — Yyepe3 mepgianbHy. TakoXK Mae 3anafaHHA
LeHTpanbHOro dparmeHTa, MOXKe CyrnpOBOAXKYBaTUCA
OO0AATKOBMMM NiHIAMKW Nepenomy.

Tun 4 — Tpn abo BGiNblle OCHOBHUX NepPes oMM i3 3mi-
WeHHAM 6inblwe 2 mm. Taki nepenomu € baratoynamro-
BMMW Ta HAMBAXKYMMM 33 MPOrHO30M.

OTKe, 33 Knacudikauieto CaHgepca BHYTPILWHbOCYT-
nobosi nepenomu n’ATKOBOI KiCTKM MOAINAIOTL Ha Yo-
TMpKU TMNK, Npu ubomy nepenomu I, Il Ta IV Tunis 3a-
3BMYal NOTPebYIOTb XipypriyHOro BTpy4YaHHsA. BiakpuTi,
3HAYHO 3MilleHi abo Haratoy/laMKoBI NepenomMmn TaKoXK
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BMMaratoTb onepatuBHoOi dikcauii. Knacuoikauis 3a R.
Sanders HaZae MOXKAUBICTb NMPOBOAUTU rPaAALLit0 TAXK-
KOCTi yLWKOAKeHHA cyrnoboBoi NoBepxHi Ta NpPorHosy-
BaTU GYHKLIOHANIbHWUI pe3ynbTaT NiKyBaHHA. BinbLwicTb
NO3UTUBHUX PE3y/bTaTiB OTPUMYIOTb MPU YLIKOAMKEH-
Hax |-Ill Tunis 3a Sanders, npu ywKoaxKeHHsx IV Tuny 3a
Sanders BigHOBNEHHA aHAaTOMIl N'ATKOBOI KiCTKM He ra-
paHTY€E NOBHOTO GYHKLiOHANbHOIO oAy»KaHHsA [33].

HesanexHo Big 06paHOi TAaKTUKM NiKyBaHHSA, yci ne-
penomu n’ATKOBOI KiCTKM Cno4vaTky notpebyioTb iMmo-
6ini3auii i3 3a60pPOHO HaBaHTAXKEHHA Ha TPAaBMOBAHY
KiHLLIBKY.

Peabinitauia nicns nepenomiB n'ATKOBOI KiCTKM €
KOMMJIEKCHMM MPOLLECOM, CMPAMOBAHMM Ha BifHOB/EH-
HS oNopHOT GYHKLii cTonK, 3meHLeHHs 60/1bOBOr0 CUH-
OPOMY, NOKPALLEHHSA PYXAMBOCTI FOMIJIKOBO-CTYNHEBOIO
Ta nigTapaHHoro cyrnobiB, a TakoXK Ha HopManisaLito
napameTpis onopu Ta xoam [34-38].

[0 OCHOBHUX HanpsmiB peabiniTauiiHMX 3axo4,iB Ha-
nexarb:

KiHesioTepania, wo nepeabavae noctynose 4030Ba-
He HaBaHTaXKeHHs, mobinisauio 3anyyeHnx cyrnobis Ta
3MiLLHEHHA M’A3iB FOMI/IK1, 30KpemMa TPUroIoBoro m’asa
Ta MasIoOrOMINIKOBUX M’A3iB. 3aCTOCYBaHHA AKTUBHUX i
NacMBHWUX BMNpaB CNPUAE NoNepeaKeHHIO KOHTPAKTYp Ta
aTpodii, a TaKOXK CTUMY/IIOE HEMPOM'A30BY KOOpPAUHA-
uito.

3acobun opTe3yBaHHA, BK/OYaAlOYM iHAMBIAYaNbHO
niaibpaHi opToneamnyHi yCTiNKK M B3yTTA 3 aMOPTU3YIO-
YMMKM BAACTUBOCTAMM, 3abe3neuytoTb PO3BAHTANKEHHA
NOLWKOAMEHOT AiNAHKM N'ATKM, cTabiNi3aLito NoNoXKeHHA
CTOMW Ta ONTUMANbHUIN PO3MNOLIN TUCKY Mif Yac Xo4b6MU.

disioTepaneBTUYHE NiKyBaHHS, 30Kpema MarHi-
TOoTepanisi, YyAbTpaBMCOKo4vacToTHa Tepania (YBY),
YAAPHO-XBUbOBA Tepanif, 3aCTOCOBYETbCA 3 METOH
3MeHLIEeHHA 3ana/ibHUX MPOLLEeCiB, MOKPALLEHHA MIKpPO-
LMPKYNALUiT Ta cTUMynALii pereHepaTUBHUX NPOLECIB Y
30HIi ypaXKeHHA.

dopmyBaHHA HaBUYOK ¢i3ioNoriyHOT X04M, LWLO BKAtO-
YA€ TPEHYBAHHA MPABUIBLHOIO MaTeEPHY PYXYy HUMKHbOI
KIHLIBKM, € BaXKAMBUM eTanom NpodinakTUKM XpoHiYHOI

KY/NIbraBOCTi, MepeBaHTa)KEHHA CYMiXKHUX cyrnobis Ta
BTOPUHHOI AedopmalLiii cTonu.

BucHoBKkM.

M’ATKOBa KiCTKa € HAaMMAaCKBHILLIOIO KiCTKOK CTOMM,
IO BMKOHYE Ba)KNMBY OMOPHY Ta HiomexaHiuHy ¢yHK-
uito. Ii aHaTomiuHa 6yaoBa 3abesneyye CTiliKicTb cTony,
amopTH3aL,ito Ta ePEeKTUBHUI PO3NOAIN HAaBAHTAKEHHS
nig vac xoabbu, 6iry Ta cTpmnbKiB. CTPYKTYpHA CKAAAHICTb
N’ATKOBOI KiCTKM BM3HAvae il 3HaUYHY posb Y PpYHKLIOHY-
BaHHI CTOMW, WO NPOABAAETLCA Y B3AEMOAII 3 iHWMMM
KicTKamu, cyrnobamu, 38’a3kamm Ta m’sazamu. Ocobau-
BOCTi KPOBOMOCTa4YaHHA Ta iHHepBaLil NigKpecntoTb
il Bpa3AuUBICTb A0 illeMIYHMX yparkeHb | 6ONbOBUX CUH-
ApomiB Npu TpaBMax abo AereHepaTUBHUX 3MiHaX.

Mepenomu N’ATKOBOI KiCTKM € OAHMMW 3 HaCKNAA-
HilWMX opTONeAMYHMX TPaBM, WO YacTo NPM3BOAATb A0
nopyweHb 6iomexaHiku ctonun. Knacudikauia CaHaepca
[,03BOJIAE OLHIOBATM CTYMiHb MOLWKOAMKEHHSA Ta BU3HA-
YaTU ONTUMAJIbHY TAKTUKY NiKyBaHHA. KOHcepBaTMBHe
NiKyBaHHA epeKTMBHE MPU HE3HAYHWUX YLUKOAMKEHHSX,
TOZAj fIK BHYTPILWHbOCY10608Bi Mepesiommn 3 BUPAKEHUM
3MilLLeHHAM 3a3BMYail NoTpebyloTb XipyprivyHOro BTpPY-
YaHHA.

CBoO€YacHe BNpoBaaKeHHA andepeHuinoBaHoi npo-
rpamu peabinitauii 4O3BONAE MiHIMI3yBaTU TPMBAICTb
BifLHOBHOTO nepioay, 3HU3UTU PU3NK PO3BUTKY YCKIa4-
HeHb Ta 3a6e3MneyYnTV NoBepHEHHA NALLIEHTA A0 3BUYHO-
ro piBHA GYHKLiOHaNbHOI aKTUBHOCTI.

OTKe, N'ATKOBA KiCTKa € HaA3BMYAMHO BaK/IMBOIO
CTPYKTYpOIO ANA MiATPUMKM ¢ pyxy ntoguuu. Ii anaTo-
MiyHa 6ygoBa 0O6YMOB/IOE CXMABLHICTb A0 CneundiuyHnx
TpaBM i NATONOriM, WO MatoTb 3HAYHI OpTONeaMYHi Ta
dYHKUiOHaNbHI Hacnigkn. KomnnekcHui nigxia oo gia-
rHOCTMKMN, NiKyBaHHA 1 peabinitauii, 3acHOBaHWUI Ha ae-
Ta/IbHOMY PO3YMiHHi ii CTPYKTYpM, A03BONSE 3abe3neun-
TV ONTUMaAJIbHI YMOBM AN1A BigHOBNEHHA GYHKLi cTonu.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

BMBYEHHA BMAMBY Pi3HUX Qi3UYHUX HaABAHTAMKEHb,
opTONeAMYHUX KOHCTPYKLUiMA Ta iHAMBIAYaNbHOrO B3yT-
TA Ha NpodiNakTUKy NaTONOriK CTOMNM Y CNOPTCMEHIB, a
TAKOX Nllofel 3 NiABULLEHMM PU3MKOM Ta HaAMIpHOHO
Baroto.
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CTPYKTYPHI OCOBJ/IMBOCTI "ATKOBOI KICTKU TA TX KNIHIYHE 3HAYEHHA B OPTONEAIT TA PEABIITALIT

lpuHb B. I, Pabywko M. M., binaw B. M., CBiHuuubKa H. /1., YcteHKo P. /1., MintoriH A. B., KaueHKko A. /1.

Pe3stome. CTaTTs NnpuUcCBAYEHA aHaNi3y CTPYKTYPHUX 0cobAMBOCTEN N'ATKOBOI KIiCTKM Ta X KNiHIYHOrO 3HaYeHHN
B ranyssx oprtonezii Ta peabinitauii. B ctatTi onMcaHo mopdonorito N’ATKOBOI KicTKK, il po3mipu, popmy, a TaKoxK
MicLLA MPUKPINIeHHA M’'s3iB, 3B'S30K Ta CYXOXKW/b. BUCBITIEHO OCHOBHI QYHKLIT N'ATKOBOI KiCTKW. 3aBAAKM CBOIl
CTPYKTYpi Ta 3’€eQHaHHAM, N'ATKOBA KiCTKa Bifirpae Ba*kNMBY po/ib Y NMOMWHAHHI yaapiB nig Yac xogbbw, 6iry Ta
CTPMOBKIB, 3aXMLLAOYM iHLI CTPYKTYPW OMOPHO-PYXOBOro anaparty. 3ragaHo Npo naTtosiorii Ta TpaBMM N’ATKOBOI KicT-
KM, WO NigKpecntoe ii BaXkAMBICTb A1 HOPMasbHOro GyHKLIOHYBaHHA BCi€i HUMKHbBOI KiHLiBKK. Lle paocnigxeHHs
30CepeKYETbCA Ha KAOYOBMX acrneKTax XipypriyHoi aHaToMii N'ATKOBOI KiCTKK Ta i nicnaonepauinHin peabinitauii.
Po3ymiHHs cKnagHoi aHaToMiYyHOI Byg0BM N'ATKOBOI KiCTKK, BKAOYatouu ii cyrnoboBi MOBepPXHi, Micusa NpuKpinaeH-
HA M’A3iB i 3B'A30K, a TaKOXK 0COBNMBOCTI KPOBOMOCTAYaHHA, € BaXKJMBUM A/1A YCMILWHOMO XipypriYyHOro BTPYyYaHHSA
Ta MiHimi3auii ycknagHeHb. OcobanBa yBara NpUAINAETbCA TUNOBMM MeXaHi3MaM TpaBM N'ATKOBOI KiCTKM Ta iXHil
Knacuoikauii, wo 6esnocepeaHbO BNANBAE Ha BUDIP XipypriYHOT TaKTUKK. Y pobOTi po3rnsaatoTbCs Cy4acHi meToam
XipypriyHOro nikyBaHHs nepesiomis N’ATKOBOI KicTKKU. Knacudikauia CaHaepca € KNOYOBMM iIHCTPYMEHTOM B OpTOmne-
AMYHO-TPABMATO/OTIUYHIN NPaKTUL ANA OLHKM BHYTPILLHbOCY1060BMX NEPeNoMiB N'ATKOBOI KiCTKM, WO 3a4inatoTb
3aAHto cyrnobosy nosepxHto. Lia knacudikauia rpyHTYETbCA Ha KiNbKOCTI Ta po3TallyBaHHI NiHiA nepenomy, AKi BU-
3HAYaloTbCA 33 A4ONOMOro KoMmn'toTepHoi Tomorpadii (KT). BoHa [03BONAE He TiIbKM BU3HAYUTK cneuudidHi TMnu
nepenomis, a 1 NPOrHO3yBaTK Pe3y/bTaT JIiKyBaHHA: YUM BULLMIA TMN 33 Knacudikauieto CaHaepca, TUM ripLwmii npo-
rHO3 ANA NalieHTa. BaxK/IMBOK CKNa40BOIO € iHAMBIAYani3oBaHWI Niaxia Ao nicnsonepadiiHoi peabinitauii. Posrna-
[At0TbCA eTanu BiAHOBMEHHSA, MOYMHAOYM Bif, iIMMOGIiNi3aLii Ta KOHTPoOA 60/1t0, A0 NOCTYNOBOrO HAaBAHTAXKEHHS,
BiZLHOB/IEHHA pyX0BOi PYHKLIT Ta M’A30B0I cuau. MigKpecntoeTbea 3HaYeHHA Gi3nyHOI Tepanii, NikyBaabHOT riMHACTH-
KM Ta iHWKWX METOAIB AN5 AOCATHEHHA ONTUMANbHUX YHKLiOHANbHMX Pe3yabTaTiB Ta 3anobiraHHA LOBFrOCTPOKOBUM
YCKNAZHEHHAM.

KntouoBi cnoBa: n’ATKOBA KiCTKa, biomexaHika cTonu, B3aEMOAiA KiCTOK, opToneais, peabinitauis.

STRUCTURAL CHARACTERISTICS OF THE CALCANEUS AND THEIR CLINICAL RELEVANCE IN ORTHOPAEDICS AND
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Hryn V. H., Ryabushko M. M., Bilash V. P., Svintsytska N. L., Ustenko R. L., Piliuhin A. V., Katsenko A. L.

Abstract. The article is devoted to the analysis of the structural characteristics of the calcaneus and their
clinical relevance in orthopaedics and rehabilitation. It describes the morphology of the calcaneus, including its
size, shape, and the attachment sites of muscles, ligaments, and tendons. The principal functions of the calcaneus
are outlined. Owing to its structure and connections, the calcaneus plays a crucial role in absorbing impact during
walking, running, and jumping, thereby protecting other components of the musculoskeletal system. Pathologies
and injuries of the calcaneus are noted, underscoring its importance for the normal functioning of the entire lower
limb. This study focuses on key aspects of the surgical anatomy of the calcaneus and its postoperative rehabilitation.
Understanding the complex anatomical structure of the calcaneus, including its articular surfaces, muscle and
ligament attachments, and vascular supply, is essential for successful surgery and the reduction of complications.
Particular attention is given to the typical mechanisms of calcaneal fractures and their classification, which
directly influences the choice of surgical approach. The paper examines contemporary surgical methods for the
treatment of calcaneal fractures. The Sanders classification is a key tool in orthopaedic and trauma practice for
assessing intra-articular calcaneal fractures involving the posterior articular surface. This classification is based on
the number and location of fracture lines, determined using computed tomography (CT). It not only enables the
identification of specific fracture types but also helps predict treatment outcomes: the higher the type according
to the Sanders classification, the poorer the prognosis for the patient. An important component is an individualised
approach to postoperative rehabilitation. The stages of recovery are outlined, beginning with immobilisation and
pain management, progressing to gradual weight-bearing, and culminating in the restoration of motor function
and muscle strength. The importance of physiotherapy, therapeutic exercise, and other interventions for achieving
optimal functional outcomes and preventing long-term complications

Key words: calcaneus, foot biomechanics, bone interaction, orthopaedics, rehabilitation.
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GALLBLADDER DYSFUNCTION AFTER COMPLICATED THORACOLUMBAR SPINE INJURY
V. N. Karazin Kharkiv National University (Kharkiv, Ukraine)
vira.a.kolesnichenko@karazin.ua

One of the most common manifestations of the consequences of spinal cord injury is neurogenic dysfunction of
the gallbladder, which leads to a higher incidence of gallstone disease and acute cholecystitis with atypical clinical
symptoms compared to the general population.

The aim is to study, based on literature data, the epidemiology of complicated thoracolumbar spine injury and
the developmental mechanisms of neurogenic gallbladder dysfunction.

The thoracolumbar spine is a transition zone from rigid thoracic to flexible lumbar segments, from thoracic ky-
phosis to lumbar lordosis, making it more vulnerable to kinetic energy, with an injury rate of 42.3-90% of all vertebral
fractures. Patients with spinal cord injury are vulnerable to a number of complications that impact their quality of life
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