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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
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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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and create a significant economic burden. The leading factors determining the severity of spinal cord injury and the
functional outcome of the patient are the systemic inflammatory response and local neuroinflammation. Among the
most common manifestations of spinal cord injury at the Th7-Th10 level are cholelithiasis and acute cholecystitis, the
risk of developing which is 3-6 times and almost twice as high, respectively, compared to the relevant control group.

Thoracolumbar spinal cord injury is a high-energy injury, occurring predominantly in young men. Spinal cord
injury leads to the development of sympathetic hyperreflexia below the injury site and neurogenic gallbladder dys-
function with impaired motility, bile sludge formation, and, subsequently, cholelithiasis.

Key words: spinal cord injury, thoracolumbar spine, epidemiology, neurogenic gallbladder dysfunction.

Connection of publication with planned research
works.

This article is an excerpt from the planned research
project “Study of the characteristics of inflammation and
the course of the reparative process in surgical pathology
depending on the etiologic factor and the development
of methods for correcting complications using minimally
invasive surgical technologies” (state registration num-
ber 0124U003337).

Introduction.

Complicated spinal injury, particularly of the thora-
columbar spine, is a serious public health problem due
to high rates of post-traumatic complications, disability,
and mortality, which results in a significant socioeco-
nomic burden for society [1-3]. In complicated thora-
columbar spine injury (TLSI), incomplete spinal cord
injuries (approximately 70%) with preserved sensitivity
(ASIA B) and partially preserved motor function (ASIA
C-D) predominate. Complete loss of spinal cord function
below the level of injury (ASIA A) in this location of spinal
injury occurs less frequently (25-30%) [4, 5].

Some of the most common post-traumatic manifes-
tations that negatively impact quality of life are gastro-
intestinal symptoms [6], the incidence of which reaches
27-62% [7, 8]. The prevalence of gallbladder dysfunc-
tion with the development of cholelithiasis in patients
after spinal injury is approximately 30% [9, 10], with an
incidence in the general population of 10-20% [11, 12].
Some authors believe that the risk of gallstone forma-
tion in this category of patients is 3-6 times higher than
in control group individuals of the same age and gender
[13]. The reason for the higher prevalence of cholelithi-
asis in spinal cord injury remains unclear. Furthermore,
since individuals with spinal cord injury often have im-
paired sensory perception, abdominal manifestations
may be atypical, particularly with injuries at the Th10
level and above, when afferent neurons of the gallblad-
der and/or overlying peritoneum are damaged. In such a
situation, inadequate assessment of monitoring results
and delayed diagnosis of gallstone complications are
possible [5, 14].

The aim of the study.

To examine, using literature data, the epidemiolo-
gy of complicated thoracolumbar spine injury and the
mechanisms underlying the development of neurogenic
gallbladder dysfunction.

Main part.

Anatomical and Biomechanical Features of the Tho-
racolumbar Spine.

There is no consensus in the literature regarding
the anatomical boundaries of the thoracolumbar spine.
Most researchers consider the thoracolumbar region to
extend from the Th10 to L2 vertebrae [15, 16]. Some au-
thors reduce the extent of the thoracolumbar spine to
Th11-L2 [17] and Th12-L2 [18]. A number of professional

articles do not specify the boundaries of the thoraco-
lumbar spine [19, 20].

Morphologically and functionally, the thoracolumbar
spine is a transition zone from rigid thoracic to flexible
lumbar segments, from thoracic kyphosis to lumbar lor-
dosis. This makes the TLSI more vulnerable to kinetic en-
ergy with an increased risk of injury compared to other
parts of the spinal column. The presence of additional
protection in the thoracic spine—the rib cage—and the
potential decrease in stability in the lumbar spinal seg-
ments in the presence of the abdominal cavity makes
the TLSI an even more complex biomechanical zone,
both in terms of the mechanogenesis of injuries and in
reconstructive spine surgery [20, 21].

Incidence of Spinal Fractures.

The incidence of spinal fractures varies widely, from
16 to 64 cases per 100,000 population [22], from 24 to
90 cases per 100,000 population [23], depending on the
level of economic development and the demographic
situation in the country, the advantages in the choice of
transport, the climatic conditions, and the quality of CT
and MRI in the diagnostic algorithm [1]. The age-stan-
dardized incidence rate of vertebral fractures is 92.2 per
100,000 population in women and 125.3 per 100,000
population in men [25].

Thoracolumbar fractures are the most common
among other spinal locations, accounting for 42.3% [26]
to 90% [16] of all registered vertebral fractures. Such
significant variability in the incidence of the TLSI is as-
sociated with diverse characteristics of the populations
studied, such as age, gender, injury mechanism [23, 27],
demographic characteristics [17, 22, 28], and the level of
economic development of the country [29].

The annual incidence of the TLSI in developed coun-
tries ranges from 12.1 to 57.8 cases per million inhabi-
tants [30]. In developing countries, the rates are expect-
ed to be even higher due to the lack of standardization
of statistical data [30]. The overall incidence of the TLSI
was observed in 48.5% in India [31]; 54.9% in southern
China [32], and 74.4% in Cambodia [33]. In Germany, the
10-year incidence of the TLSI was 36.3%, with the inci-
dence of high-energy injuries and osteoporotic fractures
being almost identical: 1492 (18.7%) and 1410 (17.6%)
cases, respectively [26]. Among traumatic injuries of the
TLSI, L1 fractures were most frequently recorded (15.4%
[26] — 21.9% of all cases [1]), the frequency of Th11 and
Th12 fractures was 3.9% and 9.8%, respectively [26], and
in total — 16.4% [1].

Socioeconomic Burden.

Spinal cord injury remains a major public health
problem due to its significant morbidity and socioeco-
nomic impact. Globally, in 2019, there were an aver-
age of 8.58 million (6.64-11.3) cases of spinal fractures,
with an average global years lived with disability (YLD)
of 0.548 million (0.377-7.3%), an increase compared to
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the corresponding figures in 1990 [25]. Spinal cord injury
(SCI) due to spinal cord injury resulted in 9 million (1.81-
11.1) cases worldwide in 2019, with an average YLD of
6.2 million (4.5-8.2), an increase of 52.7% and 65.4%,
respectively, compared to the corresponding figures in
1990.

Treatment of vertebral fractures entails significant
healthcare costs. Patients with spinal cord injury are
vulnerable to a number of complications that affect
their quality of life and impose a significant economic
burden, estimated at $336,000 per person over a life-
time in North American countries and increasing in pa-
tients with a high incidence of spinal cord injury [35]. In
Germany, the average cost per case was €5,612, with a
range from €719 to €67,782 depending on the fracture
type and the nature of the intervention [1]. In addition,
there are indirect healthcare costs due to work absence
due to disability and incapacity, which increases the
overall financial costs to society [1].

Mechanism of complicated spinal injury.

Road traffic accidents and catatrauma are common
mechanisms of the TLSI [23, 27, 36, 37]. In such cases,
the destructive effect of a short-term, high-amplitude
traumatic force exceeds the breaking point, damaging
the vertebral bone tissue, resulting in a vertebral frac-
ture. Such fractures are often accompanied by spinal
cord injury [30, 31] and are part of multiple trauma [1,
22, 38].

Age.

Age is considered an important predictor of fracture
frequency, influencing dynamic changes in the quality
and strength of trabecular bone in the vertebral bodies.
According to Swiss researchers, a cohort of patients who
suffered a traumatic spinal fracture had a mean age of
50 years and a relatively even gender distribution [26].
Younger ages were recorded in studies from the United
States (mean 43.8 years), Brazil (mean 35.9 years) [30],
and China (mean 32 years) [34]. Young men are more
susceptible to high-energy traumatic spinal fractures,
while the incidence of fractures associated with minor
falls associated with osteoporosis increases with age
[22, 26, 27].

Gender.

A potential predisposition to certain spinal fractures
has also been noted based on gender, which may be re-
lated to differences in bone density and hormonal influ-
ences [39, 40]. Studying gender dynamics in the context
of thoracic vertebral fractures is considered a crucial fac-
tor in identifying key risk factors and optimizing fracture
prevention strategies [24, 41].

In case of thoracic spine fractures, the gender dis-
tribution generally shows a slightly higher incidence in
younger men, which is explained by the higher rate of
injury-related incidents and participation in activities
with a higher risk of injury among young men [26, 39,
40, 4]. The male: female ratiois 1.3:1; 2.33:1 [26, 30, 34].
Women are at relatively high risk of osteoporotic frac-
tures, especially after 60 years of age [43].

Neurological Complications.

In complicated spinal cord injury, the functional con-
sequences of spinal cord damage are determined by pri-
mary and secondary mechanisms. The primary mecha-
nism is mechanical damage, the consequences of which
are determined by the direction, amplitude, timing, and
location of the traumatic force applied to the spinal col-

umn [19, 44]. Mechanical forces cause direct structural
damage to the osteochondral and connective tissues of
the spinal segments, as well as the surrounding neural
and vascular tissue, leading to acute cellular dysfunction
and cell death [45, 46]. Among the mechanisms of the
secondary phase of injury, the key factors determining
the degree of secondary cellular degradation and neural
degeneration are increased activation of the systemic
immune response and neuroinflammation [46, 47]. In
other words, the systemic inflammatory response and
local neuroinflammation are the leading factors deter-
mining the severity of spinal cord injury and the func-
tional outcome of the victim. Clinical neurological symp-
toms, depending on the degree, nature, mechanism, and
level of injury, can be caused by conductive, segmental,
and radicular disorders [36, 48].

The global incidence of spinal cord injury in 2021 was
26.48 (95% Cl, 24.15-28.93) per million people, with a
3.2-fold male prevalence; most victims were aged 21-40
years [49]. The relative incidence of road traffic accidents
and falls as a cause of spinal cord injury was 43.18% and
34.24%, respectively [50].

By location, the incidence of spinal cord injury is: for
the cervical and lumbar spine - almost 40% each, for the
thoracic segments - 15-20% [31, 51]. For every 10,000
people, 23 have spinal injuries, of which 10-15% are
complicated by paraplegia or quadriplegia [52].

Mechanism of gallbladder dysfunction.

The sympathetic nervous system is normally involved
in inhibiting gallbladder contractions [47, 53]. Pregan-
glionic sympathetic neurons located in the intermedi-
olateral cell trunk at the Th7-Th10 level project axons
through the great ventral nerve and synapse on post-
ganglionic sympathetic neurons of the ventral ganglion,
which innervate the gallbladder and bile ducts [45, 47,
53]. Spinal cord injury disrupts supraspinal control of
sympathetic preganglionic neurons and results in neuro-
plasticity with the development of sympathetic hyperre-
flexia of the circuit caudally located from the injury site
[53] with systemic disturbances of the gastrointestinal
tract organs [6-8, 54]. The most common cause of acute
abdominal conditions in individuals with spinal cord in-
jury is acute cholecystitis [10, 13], the risk of developing
which is almost twice as high compared with the rele-
vant control group [27].

The mechanism of neurogenic gallbladder dysfunc-
tion is not fully understood. According to one theory,
in case of spinal cord injury at the Th7-Th10 level, su-
praspinal descending inhibition of the sympathetic ner-
vous system leads to a decrease in gallbladder motility,
which leads to bile stasis [55] with the formation of bile
sludge [56] and, subsequently, to cholelithiasis [53, 57].
However, ultrasonographic studies in patients with spi-
nal cord injury have shown normal gallbladder emptying
under parasympathetic control and normal residual bile
volumes [44]. In addition, the resting gallbladder size is
miniaturized, which is associated with a lower ejection
fraction, especially in individuals with spinal cord in-
jury at the Th10 level and above [55, 58]. Accordingly,
cholescintigraphy studies have demonstrated lower gall-
bladder filling and ejection fraction [57, 59]. Other pos-
sible causes of neurogenic gallbladder dysfunction with
gallstone formation include: decreased intestinal transit,
resulting in slowed enterohepatic circulation of the bile
salt pool; catabolic changes; weight loss in the acute
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hyperreflexia below the injury site and neurogenic gall-
bladder dysfunction, including impaired motility, bile
sludge formation, and, subsequently, cholelithiasis.

Prospects for further research.

Further research may involve comparative studies of
gallbladder motility during MR-cholangiography in pa-
tients with complicated vertebral fractures and asymp-
tomatic controls.

period of spinal injury with mobilization of cholesterol,
protein or calcium into bile [60, 61].

Conclusions.

Thoracic lumbar fractures are the most common
among other spinal locations (42.3% to 90%). They occur
as a result of high-energy trauma, primarily in young
men, and are often accompanied by spinal cord injury.
Spinal cord injury disrupts supraspinal control of sym-
pathetic preganglionic neurons, leading to sympathetic
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AUNCOYHKLIA }XOBYHOIO MIXYPA NICNA YCKNAAQHEHOI TPABMU
rPYAONMONEPEKOBOIO BIAAINTY XPEBTA

XapKiBCbKuiA HauioHanbHUi1 yHiBepcuteT imeHi B.H. KapasiHa (m. XapkiB, YKpaiHa)
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O0HUM 3 Hal4Yacmiwux nposssneHb HACAiOKie xpebemHo-CriuHanbHOI mpasmu € Helipo2eHHa OuC@yHKUisA
HOBYHO20 MiXypd, WO npu3eodums 00 BUWOI Yacmomu pPO3BUMKY MOBYOKAM’AHOI xeopobu (i eocmpozo
Xoneyucmumy 3 HeMurnoB8oK KIHIYHO CUMITMOMAMUKOIO MOPIBHAHO i3 3a207bHO0 MOMNYAAUIEL.

Mema — susHa4umu 3a 0aHUMU simepamypu enioemionozito yckaadHeHoi mpasmu 2py0dornonepeko8o2o
8i00iny xpebma ma mMmexaHi3mu po38umKy Helipo2eHHOI OUCYHKUII 0B8YHO20 Mixypa.

lpydononepekosuli 8i00in xpebma € nepexiOHOK 30HOK 8i0 pPu2iOHUX 2pyOHUX 00 2HYYKUX 0MepeKkosux
ceameHmieg, 3 2pyOHO20 Kigho3y Ha nonepexosuli n10p0oo3, wjo pobums (io2o binbw ypaznueum 00 Oii KiHemuyHoi
eHepeil 3 yacmomor mpasmysaHHa 42,3-90 % eid ycix nepenomis xpebyis. [NayieHMu 3 xpebemHo-CrnUuHANbHOK
mpasmoro 8pasnuei 00 HU3KU YCKAAOHEeHb, W0 8MaU8aroms Ha AKiCmb iXHb020 ¥umms i cmeoproroms icmomHul
eKOHOMIYHUl msazap. [Mpo8iOHUMU haKMOPaAMU, WO 8U3HAYAIOMb MAXCKICMb YUKOOMEHHA CIUHHO20 MO3KY ma
PyHKYioHanbHUl pe3yaemam y nocmpaxcoasno2o, € CUCMeMHa 3aranbHa 8i0noside ma micyese Helipo3anasneHHs.
OO0HUM 3 Haliyacmiwux rnposeie crnuHaabHOI mpaemu Ha pieHi Th7-Th10 € ¥osyokam’aHa xeopoba ma eocmpuli
Xxoneyucmum, pusuK po38Umky AKUX y 3-6 pazie ma malixce yosivi suuwuli NopieHAHO 3 pesnesaHMHO KOHMPObHOK
2pynoto 8idrnosioHo.

XpebemHo-crnuHaneHa mpasma y epydornonepekosomy 8i00ini € B6COKOeHep2eMUYHUM YWKOOHEHHAM,
PEECMPYEMbCA MepesarcHo y 40708iKie M0s100020 6iKy. Tpasma CMUHHO20 MO3KY Mpu3eod0ume 00 PO38UMKY
cumnamuyHoi 2ineppegpaexcii Huxuye Micys YWKoOweHHA U HelipoeeHHOI OUCPYHKUIi H#0B8YHO20 MiXypa 3

nopyuwieHHAM [io20 MOMOPUKU, yMBOPEHHAM HOBYHO20 C/IAONCY i, 32000M, X0s1enimiasy.
Knrovoeicnoea: xpebemHo-crnuHasnbHa mpasma, epyoononepexkosuli 8iodin xpebma, enioemionoeis, Helipo2zeHHa

OuCyHKYis HOBYHO20 MiXypa.

38’A30K ny6niKauii 3 n1aHOBMMM HayKOBO-A0CNIg-
HUMU poboTamu.

CtaTTs € PparmeHTOM MJAHOBOI HAYKOBO-A0CNiAHOT
poboTn «BmBYeHHA ocobiMBOCTEN 3anasieHHa W nepe-
biry penapaTMBHOro Npouecy Npu XipypriyHin natonorii
B 3a/1€XKHOCTi Bif, eTiONOoriYHOro YMHHMKa Ta Po3pobKa
METOAIB KOpeKL,jii yCKaAHeHb 32 AONOMOTroK MiHiiHBa-
3UBHMX XipypriYHUX TEXHONOTI» (HOMep AepKaBHOI pe-
ecTpauy,ii 0124U003337).

Bctyn.

YcKknagHeHa TpaBma xpebTa i, 30Kpema, 1moro rpyao-
nornepeKoBOro BiAAiny npeactaBndae coboto cepiiosHy
npobaemy rpomasCcbKoi OXOPOHU 34,0POB’ A Yepes BUCOKI
NOKa3HMKN NiCNATPAaBMATUYHUX YCKNAAHEHb, iHBaNigHO-
CTi M CMEPTHOCTI, L0 3YMOB/IHOE 3HAYHUI coLiaibHO-e-
KOHOMiYHWMI TArap cycninbctea [1-3]. Mpu ycknagHe-
Hill TpaBMi rpygononepekoBoro Biaginy xpebta (FMBX)
nepeBaKaloTb HEMOBHI YLWKOAMEHHA CMMHHOIO MO3KY
(6nnsbko 70%) 3i 36eperkeHoto vytnmeicTio (ASIA B) Ta
3 4aCTKOBO 36epexeHoto pyxoBoto ¢yHKujeto (ASIA C-D).
MoBHa BTpaTa GYHKLiA CMMHHOIO MO3KY HUXKYe piBHA
Tpasmu (ASIA A) npu JaHilt NoKanisauii TpaBmu xpebTa
BiaOyBaeTbCs pigwe (25-30%) [4, 5].

OfHVMMM 3 HaWNOWMPEHIWNX MicNATPaBMATUYHNX
NPOAB/IEHb, HEraTUBHO BM/IMBALOYMNX HA AKICTb XKUTTA, €
LUZIYHKOBO-KMLLKOBI CMMNTOMM [6], YacToTa AKUX AOCA-
rae 27-62% [7, 8]. Po3noBcrogsKeHicTb AUCOYHKL,iT *KOBY-
HOFO Mixypa 3 PO3BUTKOM XOJiefiiTiady y XBOPMUX Mnicna
CNUHaNbHOI TPaBMM cKknagae 6amnsbko 30% [9, 10] npwu
YacToTi y 3arafbHil nonyaauii y mexkax 10-20% [11, 12].
OKpemi aBTOpU BBaXKatloTb, WO PU3MK YTBOPEHHA XKOBY-
HOrO KaMiHHA y AaHOi KaTeropii nauieHTis y 3-6 pasis
BULLMM, HiX Yy 0Ci6 KOHTPOABLHOI rpynn TOro X BiKy Ta
ctaTi [13]. MNpuumHa 6inblOT NOWMPEHOCTI XoNenitiasy
npwW CNMHaNbHIN TpaBMi OCTaTOYHO He 3’acoBaHa. Kpim
TOrO, OCKiNbKM B OCi6 3 YLWKOAMKEHHAM CIMHHOIO MO3KY
HepigKo NopyLIEHO CEHCOPHE CNPUMHATTA, abAoMiHab-
Hi NPOABM MOXKYTb BYyTU HETMNOBMMM, 0CO6AMBO MpU
TpaBMax Ha piBHI Th10 i BuLLE, KOMWN YLUKOAMKYHOTHCA
adepeHTHi HeMpPOHM KoBYHOTO Mixypa Ta/abo BULLEPO3-
TaloOBaHOI oYepeBUHU. Y TaKill cuTyalil MOK/IMBa Hea-
[EeKBaTHA OLiHKa pe3y/bTaTiB MOHITOPUHIY Ta Mi3HA Aia-
FHOCTMKA YCKNAAHEHDb }KOBYHOKaM’AHOI xBopobu [5, 14].

Merta gocnigeHHs.

BusHauntn 3a gaHumu niTepatypu enigemionorito
YCK/lagHeHoi TpaBMK rpya0nonepekoBoro Biaainy xpeb-
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Ta Ta MEXaHi3MU PO3BUTKY HENPOreHHOi AUCPYHKLIT
YKOBYHOTO Mixypa.

OCHOBHa YacTuHa.

AHamomo-biomexaHiuHi ocobausocmi epydonone-
peKosoeo 8iddiny xpebma.

Y niTepaTtypi BigCYTHiA KOHCEHCYC LWOAO aHAaTOMiu-
HUX MEX rpyLonoepeKkoBoro Biaainy xpebra. binblicTb
OOCNIAHWKIB pO3rAfae rpyaononepekosuin Bigain Big,
Th10 go L2 xpebuis [15, 16]. [leski aBTOpM 3MEHLLYOTb
npoTsaxKHicTb MMBX go Th11-L2 [17], Th12-L2 [18]. Y nes.-
Hi KinbKocTi daxoBux ctaTeit mexi [MBX He 3a3Haya-
toTbea [19, 20].

MopdonoriyHo i ¢yHKLUiOHanbHO rpyaononepeko-
BUW BigAin xpebta € nepexiaHO 30HOK Bif PUriAHUX
TPYAHUX A0 FHYYKMX MOMNEPEKOBUX CErMEHTIB, 3 rpyAHO-
ro Kihosy Ha nonepekoBuin Nopao3s, Wo pobuts MBX
6inbly ypasnmeBuMm A0 Aii KiIHeTMYHOI eHepril 3 niasuLe-
HUM PU3MKOM TPABMYBAHHS NOPIBHAHO 3 iHWMMM Biadi-
namu xpebetHoro ctosna. HafaBHiCcTb 404aTKOBOrO 3axu-
CTY Y TPYAHOMY BiaAini — rpyaHoT KAITKM — M NOTeHLUiHe
3HUKEHHA cTabiNbHOCTI Yy nonepekoBmx xpebToBux ce-
rMEHTaX 33 HafABHOCTI YepeBHOI MOPOXKHUHM NpeacTaB-
nae MMBX we 6inblwe cknagHo biomexaHiyHOK 30HO
AK 3 TOYKM 30py MexaHoreHesy YLUIKOAKEHb, TaK iy pe-
KOHCTPYKTMBHO-BiAHOBAIOBA/bHIN Xipyprii xpebTta [20,
21].

Yacmoma nepenomis MIBX.

YactoTa nepenomis xpebTa BapitoE B LUMPOKMKX
mesKax Big, 16 go 64 Ha 100 000 HaceneHHs [22], Big 24
0o 90 BmMnaakiB Ha 100000 xwutenis [23] B 3a/1eXHOCTI
Bif, CTyneHA eKOHOMIYHOro PO3BUTKY Ta AemorpadiyHoi
cuTyaUii B KpaiHi, nepesar y BM6opi TpaHCMOPTHMUX 3aco-
6iB, KNiMaTMYHUX 0cobMBOCTEN, CNOCOBY KUTTS TOLWLO
[1, 24], a Takoxk gocTynHocTi Ta akocti KT Ta MPT B anro-
puTMi giarHocTukK [1]. PiBeHb 3aXBOpHOBAHOCTI Ha nepe-
nomu xpebuis, CTaHAAPTM30BAHMI 33 BIKOM, CTAHOBUTb
92,2 Ha 100 000 HceneHHA y XiHOK i 125,3 Ha 100 000
HaceneHHA y yonosikis [25].

Mepenomu rpysononepekoBoro Bigdiny € Halvac-
TilWMMK cepep, iHWKX IOKani3auin xpebTta i ctaHOBAATb
Big 42,3% [26] no 90% [16] ycix 3apeecTpoBaHux nepe-
nlomiB xpebuiB. Taka 3HaYHa BapiaTUBHICTb YaCcTOTU yLI-
KogxKeHb IMBX nos’A3aHa 3 pisHON/IAHOBMMM XapaKTe-
PUCTUKaMW JOCAILKYBAHMX MNONYAALIN, TAKUMU, AK BiK,
CTaTb, MexaHi3m TpaBmu [23, 27], aemorpadiyHi oco-
6nusocTi [17, 22, 28] Ta piBEHb EKOHOMIYHOIO PO3BUTKY
KpaiHu [29].

LWopiyHa yactoTa nepenomis [MBX B po3BMHEHUX
KpaiHax KonuBaeTbcA Big 12,1 go 57,8 Bunagkie Ha
MifIbiMOH meLwKaHuis [30]. Y KpaiHax, Lo po3BMBatOThCS,
NMOKa3HWKN MatoTb BYTU Lie BULLMMK Yepes BiACyTHICTb
yHidiKauii ctaTUcTMYHMX gaHux [30]. 3aranbHy KifbKicTb
TpaBmMaTu4HMX nepenomis MBX BiamiyeHo y 48,5% B
IHgii [31]; y 54,9% y NisgeHHOMy KuTai [32], vy 74,4% y
Kambogki [33]. ¥ HimewumHi yactoTa TpaBMaTUYHUX
nepenomis MBX 3a 10-piyHnit TepmiH cknana 36,3%,
NPMYOMY YaCTOTa BUCOKOEHEPreTUYHUX YLWKOAMXKEHb Ta
nepenomiB BHaC/ifOK OCTEONOPO3Y BUABMIACA MaiKe
ineHTMyHoto: 1492 (18,7%) Ta 1410 (17,6%) Bunaakis
BianoBiaHo [26]. Cepes TpPaBMATUYHUX YLIKOAMKEHb
IMBX HaluacTiwe peectpyBanucs nepenomu L1 (15,4%
[26] —21,9% Bcix Bunagakis [1]), yactoTa nepenomis Th1l
i Th12 cknana 3,9% Ta 9,8% BignosigHo [26], y cykynHoc-
Ti—16,4% [1].

CoyianbHo-eKoHOMIYHUU mszap.

TpaBma xpebTa 3a/MLWAETLCA cepiio3Ho npobne-
MO0 CYCNi/IbHOT OXOPOHM 340P0B’A Yepes 3HaYHY 3aXBO-
POBAHICTb Ta COLiaNIbHO-EKOHOMIYHI Hacnigkn. Y BCbO-
my cBiTi y 2019 poui 6yno 3apeecTpoBaHO B cepeaHboMy
8,58 MminbiioHis (6,64-11,3) BunagKie nepenomis xpe-
6eTHOro cToBna 3 cepefHbol F106aNbHOK KiNbKICTHO
POKiB, MPOXUTUX 3 HenpaLesaaTHicTio (years lived with
disability, YLD) 0,548 minbiioHiB pokis (0,370-0,767), wo
Ha 37,7% i Ha 75,3% 6inblue NOpPiBHAHO 3 BiANOBIAHMMM
nokasHmnkamm 1990 poky [25]. TpaBMy CIMHHOIO MO3KY,
CNPUYMHEHY YLIKOAXKEHHAM XpebTa, y 2019 poui B cBITi
oTpumanu 9 minbiioHis (1,81-11,1) nocTpaxzanumx 3 ce-
peaHim nokasHuKkom YLD 6,2 minblioHa pokis (4,5-8,2) 3i
36inblieHHaM B 52,7% Ta 65,4% BiANoOBiAHO MNOPIBHAHO
31990 pokom [34].

JlikyBaHHA nepenomis xpebuis CNpUYMHAE 3HAYHI
BMTPATK B ranysi OXopoHu 340p0B’s. MauieHTn 3 xpebeT-
HO-CMMHA/NIbHOK TPaBMOK BPA3/AMBI [0 HU3KWM YCKNaA-
HEHb, LLLO BM/IMBAOTb HA AKICTb iXHbOTO ¥UTTA | CTBOPIOHOTb
iCTOTHWIA EKOHOMIYHWIA TArap, AKMIM OLIHIOETLCA B KpaiHax
MiBHiuHOI AMepukK y 336000 fonapis Ha ocoby NpoTarom
XKUTTA | NiABMLLYETLCA Y NOCTPAXKAANNX 3 BUCOKUM PiBHEM
NOLIKOAMKEHHA CMMHHOrO MO3KY [35]. Y HimeuuuHi cepeg-
Hi BUTPaATK Ha O4MH BMNAL0K CTaHOBMAN 5612 €BpoO 3 Ai-
anasoHoMm Big 719 po 67782 eBpo 3aneXHO Big TUNy ne-
penoma Ta xapakTepy BTpyYaHHsa [1]. Kpim Toro, icHytoTb
i onocepenKoBaHi BUTPATU HAa OXOPOHY 340POB’A BHAcC-
NiQoK BiACYTHOCTI Ha poboTi Yepes HenpaLesaaTHICTb Ta
iHBanigHicTb, Wo 36inblwye 3aranbHi GiHaHCOBI BUTPATK
cycninbcTtaa [1].

MexaHizm xpebemHo-CnuHaAAbHOI Mpasmu.

HanuacTiwmm mexaHismom TpaBmuK Npu nepesiomax
IMBX € fOPOXKHbO-TPAHCMOPTHI NPUroAM M KaTaTpaBma
[23, 27, 36, 37]. Y Takux BUNaaKax pyrHiBHa Aia Tpas-
MYHOYYOi CUAM KOPOTKOYACHOI Aii Benukoi amnnitygm
[0NA€E MEXY MILLHOCTI 3 YLUIKOAXKEHHAM KiCTKOBOI TKaHU-
HU xpebus — BigdyBaeTbca Nnepenom xpebus. Taki nepe-
JNIOMUN HepiaKo CyNpPOBOAMKYIOTLCA YLIKOAXKEHHAM CMUH-
Horo mo3ky [30, 31] i € cKnaZoBO YaCTUHO NOAITPaBMMU
[1, 22, 38].

Bik.

BiK pO3LiHIOETCA AK BAXK/IMBUI NPEAUKTOP YacTOTH
nepenomis, O BNINBAE Yepes ANHAMIYHI 3MiHW AKOCTI i
MiLHOCTI TpabeKynapHoi KicTKK Tin xpebuis. 3a gaHMmu
daxisuiB 3i LLIBeluapii, KoropTa nNaLieHTIB, LLLO NepeHecna
TPaBMaTUYHUI nepenom xpebTta, mana cepegHili Bik 50
POKiB i NOPIBHAHO PiIBHOMIPHWUI po3noain 3a cTaTTio [26].
Monoawnin BiK NOCTPaXKAaMX 3aPEECTPOBAHO Y AOCAI-
nxkeHHsx 3i CLLUA (B cepegHbomy 43,8 pokis), bpasunii (B
cepeaHbomy 35,9 pokis) [30], Kutato (B cepeaHbomy 32
poku) [34]. Monogi 4onoBikM BinbL CXMAbHI 4O BUCOKO-
eHepreTMYyHMX TPaBMATUUYHUX Nepesomis xpebTa, Tog sk
YyacToTa nepenomis, NOB’A3AHMX i3 HE3HAYHMMM NAAIHHA-
MW Ha TNi ocTeonoposy, 36inblyeTbCA 3 BikOoM [22, 26,
27].

Cmame.

BigMiyaeTbca M MOTEHLiMHA CXMAbHICTb A0 NEBHUX
nepenomiB xpebTa B 3aNeXKHOCTI Bif CTaTi, WO MoOXe
6yT1 NOB’A3aHO 3 PI3HOK LUi/IbHICTIO KICTOK Ta ropmo-
HanbHUMK BnAnBamu [39, 40]. BusyeHHA cTateBoi au-
HaMiKM B KOHTEKCTi NepesiomMiB rpyaHux xpebu,is posrs-
[AETbCA AK OAWMH 3 BUPIWanbHUX GaKTOPiB BUABNEHHA
OCHOBHMX GaKTOpiB PU3MKY Ta ONTMMI3aLil cTpaTerii
npodinakTukm nepenomis [24, 41].
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Y pasi nepenomis rpygHoro Biaainy xpebra 3a reHaep-
HUM PO3MOAINIOM BiAMIYAETLCA, AK MPABWUJIO, AELLO BULLA
YacToTa Y YONOBIKIB MOMOALWINX BIKOBUX rpyn, LLO NOAC-
HIOETbCS BULLMM PiBHEM iHLMAEHTIB, NOB’A3aHMX i3 TpaB-
MaMW, Ta y4acTio B AiANBbHOCTI 3 BULLMM PU3MKOM TPaBM
cepen Monoamx Yonosikis [26, 39, 40, 42]. CnissiagHoOLWeEH-
HA YONOBIKM : XiHKKM gopisHioe 1,3:1; 2,33:1 [26, 30, 34].
iHKM nigaaoTbcA NOPIBHAHO BUCOKOMY PU3MKY OCTEO-
NOPOTUYHMX Nepenomis, ocobameo nicasa 60 pokis [43].

HesposoeiyHi ycKnaOHEeHHA.

Mpw ycknagHeHin TpaBmi xpebeTHoro ctosna ¢GyHK-
LiOHaNbHi HaCNiAKN YLWKOAMKEHHA CMMHHOTO MO3KY BU-
3HAYatoTbCA NEPBUHHUM M BTOPUHHUM MEXaHI3MamMu.
MepBUHHMM € MeXaHiYHe YLIKOAXKEHHA, HACNiAKM AKOTO
0byMOBNEHI HaNPAMOM, aMNJiTY40l0, YaCOM Ta MiCLLEM
NPWKAAAaHHA TPaBMYHYOi cMamn 4o xpebeTHoro ctosna
[19, 44]. flia mexaHiYHMX CUN BUKIMKAE NPSAME CTPYKTYp-
He YWKOAMEHHA KiCTKOBO-XPALWOBMX Ta 3B’A3yBasbHUX
e/1eMeHTIB XPebTOBMX CErMeHTIB, OTOYYIOYOi HEMPOHHOT
M CYAMHHOI TKaHMH, WO NPU3BOAUTbL A0 FOCTPOI KAITUH-
HoT guchyHKUji Ta 3arnbeni KnituH [45, 46]. Cepep mexa-
Hi3MiB BTOPUHHOIT pa3mn TpaBMM K1HOHOBUMM paKTopamu,
LLLO BM3HAYalOTb CTYNiHb BTOPUHHOI KNITUHHOI Aerpaja-
Lii Ta HeBpaNbHOI AereHepalii, € NigBULLEHA aKTUBALLA
CMCTEeMHOI iMyHHOT BiANOBIAj Ta Helpo3ananeHHA [46,
47]. IHWMMM cnoBamu, CUCTEMHA 3ananbHa BiAnoBiab
Ta MicueBe Helpo3anaseHHs € NPoBiAHUMMK daKTopa-
MW, WO BM3HAYAKOTb TAXKKICTb YLIKOAMKEHHA CMUHHOTO
MO3KY Ta QYHKLIOHA/IbHUI pe3ynbTaT y MOCTPaXKAanoro.
KniHiYHa HeBpOOriYHa CUMNTOMATMKA 3a1EXKHO Bifg, CTy-
NeHs, XxapakTepy, MexaHiamy i piBHA TpaBMU MoXKe byTn
3yMOB/eHa NPOBIAHUKOBUMM, CEFMEHTAPHUMM M KOPiH-
LuesMmMu posnagamu [36, 48].

FnobanbHa YactoTa TPaBM CMMHHOTO MO3Ky y 2021
poKy cknana 26,48 (95% A/, 24,15-28,93) Ha MinblioH
oci6 3 npeBantoBaHHAM y 3,2 pa3u y YO/OBIKiB; BiK Binb-
wocTi noctpaxganux — 21- 40 pokis [49]. BigHocHa yac-
Tota ATI Ta nagiHb AK NPUYNH TPABMMU CIMHHOTO MO3KY
cTaHoBuAa 43,18% Ta 34,24% signosigHo [50].

3a oKanisauieto 4actota XpebeTHO-CMMHaNAbHOI
TPaBMW CTaHOBUTb: A/1A WMIAHOIO Ta NONEPEKOBOTO Bij-
Ainis — mainxke no 40%, ana rpygHux cermeHTie — 15-20%
[31, 51]. Ha KoHi 10000 ocib 23 matoTb TpaBMu xpebTa,
3 Akux 10-15% ycknagHeHi napanneriamm abo kBagpwm-
naerismu [52].

MexaHi3m ducyHKUii #0o84YHO20 MiXypa.

CMMnaTMYHa HepBOBa cUCTEMa Yy HOpMi bepe yyacTb
Yy MPWrHIYeHHi CKOpoYeHb XOBYHOro Mixypa [47, 53].
MperaHriioHapHi CMMNATUYHI HEMPOHM, PO3TaLLOBaHI
B iHTepmeaionaTepasibHOMY KAiTUHHOMY cToBOypi Ha
piHi Th7-Th10, NpOEeKTyiOTb aKCOHWM Yepe3 BEAUKUN
YepeBHWN HEepB i CMHAMNCKW Ha NOCTrAHMNIOHAPHUX CUM-
NaTUYHMUX HEMPOHAaX YePEBHOTO FAHTAIA, AKi iIHHEPBYOTb
YKOBUYHUIA MiXyp Ta »KOBYHI NpoToKu [45, 47, 53]. TpaBma

CMWUHHOIO MO3KY MOPYLUYE CynpacnuHaNbHUI KOHTPOb
HaA CMMMATUYHUMW NPEraHrNiOHAPHUMUN HEMPOHAMM i
NpU3BOAUTbL 40 HEMPOMAACTUYHOCTI 3 PO3BUTKOM CUM-
naTUYHOI rineppedneKcii KOHTYpyY, PO3TalLlOBaHOIO Kay-
OANbHO Big, MicuAa ywKoaxKeHHs [53] 3 cuctemHnmmn no-
pYLWeHHAMM OPraHiB LUYHKOBO-KULLIKOBOFO TPaKTy [6-8,
54]. HalyacTiwot npuymMHOl rocTpux abgomiHanb-
HUX CTaHIiB y OCib i3 MOWKOAMKEHHAM CMMHHOIO MO3KY
€ roctpuii xoneumctut [10, 13], pM3UK PO3BUTKY AKOTO
MaliXKe yABidi BMLLMIM NOPIBHAHO 3 PeNieBaHTHOK KOH-
TponbHoto rpynoto [27].

MexaHiam HeWporeHHOoT AMCOYHKLIT }KOBYHOTO Mi-
Xypa 0CTaToYHO He 3'5coBaHO. 3a OAHIED 3 Teopiit, y pasi
YW KOAXKEHHS CMMHHOIO MO3KY Ha piBHiI Th7-Th10 yepes
cynpacnuHanbHe HU3XigHE rasibMyBaHHA CUMMNATUYHOI
HEepPBOBOI CUCTEMM BifOYBAETHCA 3HUMKEHHA MOTOPUKM
YKOBYHOTO Mixypa, WO MPM3BOAUTb A0 3aCTOH YKOBUI
[55] 3 yTBOpEHHAM »KOBYHOrO cnagxy [56] i, 3rogom,
0o xonenitiasy [53, 57]. OgHak ynbTpacoHorpadiyHi
OOCNIAXKEHHA Y MaLieHTIB 3 TPAaBMOK CMMHHOIO MO3KY
NoKa3aan HoOpMasibHE CMOPOXKHEHHA }KOBYHOIO MiXypa,
AKe BiAOYBaETbCA Mif MapacMMNaTUYHUM KOHTPOJEM,
Ta HOpMasbHi 3anMWKOBI 06cArn Kosui [44]. 3 iHworo
60Ky, 06CAr CNOKOIO }KOBYHOTO MiXypa 3MEHLUYETbCS, LLO
noBs’s3aHo 3 6inbll HU3bKOI PpaKLjielo BUKMAY, 0ocobau-
BO Yy OCi6 3 TPaBMOI CMMHHOrO MO3Ky Ha piBHi Th10 i
Buue [55, 58]. BignosigHo, AOCNIAKEHHA XONECUMHTU-
rpadii npogemoHcTpyBanu Ginbl HU3bKi HaNOBHEHHA
YKOBYHOIO Mixypa i dpakuito Bukuay [57, 59]. IHWi mox-
JIMBI MPUUYUHU HENpPOreHHOi ANCOYHKL,i KOBYHOTO Mi-
Xypa 3 YTBOPEHHAM XOBYHOFO KaMiHHA BK/OYAlOTh:
3HMXKEHHA KULWKOBOrO TPaH3UTY, WO MNPU3BOAWUTL A0
YNOBINIbHEHOI eHTeporenaTMYHOI LUPKYAALiT Nyny *KOBY-
HWX conewn; KaTaboniyHi 3miHW; BTPaTy BarM B rocTpomy
nepioAi cnMHanbHOi TpaBMM 3 Mobinisalieto xonecrepu-
Hy, 6inka abo Kanbuja y oy [60, 61].

BucHoBKM.

Mepenomu rpynononepekoBoro Biadiny € Haiyac-
TiWMMK cepeq, iHWKUX NoKanisauii xpebrta (42,3-90%
crnocTepeXkeHb), BUHWKAlOTb Mig, Ai€l0 BMCOKOeHepre-
TUYHOI TPAaBMW NEPEBAXKHO Y YONOBIKIB MO/IOAOTO BiKY
i HepiAKO CynpOBOAMKYIOTLCA YLUKOAMXKEHHAM CMUHHOTO
MO3Ky. TpaBMa CMMHHOIO MO3KY MOPYLUYE CynpacnmHab-
HUWA KOHTPONb HAZ CMMNATUYHUMM NPeraHrIioHaPHUMM
HelpoHaMM 3 PO3BUTKOM CMMNATMYHOI rineppednekcii
HUXKYE MiCLA YLWKOAMKEHHA i HEMPOreHHO AUCOYHKL-
€10 ¥OBYHOrO Mixypa 3 MOPYLEHHAM MOr0 MOTOPWMKM,
YTBOPEHHAM XOBYHOIO CMAAKY i, 3r0ZL0M, XONeniTiasy.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

Y nopanbluvx AOCNIAKEHHAX NepCnekTUBHUMMU
npeacTaBAATLCA MOPIBHANbHI AOCNIAXKEHHA MOTOPUKN
YKOBYHOIO Mixypa nia yac MP-xonaHriorpadii y naujieHTis
3 YCKAAZHEHMMU nepesiomamm xpebTa Ta y aCMMNITom-
HUX OCi6 KOHTPONbLHOI FPynK.
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ONCOYHKLLIA }KOBYHOIO MIXYPA MICNA YCKNAAHEHOT TPABMU rPYA0MNONEPEKOBOIO BIAAINY XPEBTA

KonecHiueHko B. A., lepacumos . M., puHboB P. M., Aywwuk J1. M., 3axapueHko 0. b., Yepkosa H. B.

Pe3stome. YcknagHeHa TpaBma rpyaononepekoBoro BiaAniny xpebrta cynpoBOAKYETLCA NEPEBAXKHO HEMOBHUM
YLWKOAKEHHAM CIMHHOTO MO3KY (6/1M3bKo 70%) HUMKYeE MicLa TpaBMu 3i 36eperkeHoto YytamsicTio (ASIA B) Ta 3 va-
CTKOBO 36epeskeHoto pyxoBoto ¢yHKLieto (ASIA C-D); noBHa BTpaTa PpyHKLiM CNTMHHOIO MO3KY HUKYE PiBHA TPaBMM
(ASIA A) BinbyBaeTbea pigwe (25-30%). OgHUM 3 HAMYACTILWMX NPOABAEHb HaciAKIB XpebeTHO-CNMHANbHOT TPaBMMU
€ HelporeHHa AMCcOYHKLiA }KOBYHOIO MiXypa, WO NPU3BOAUTL L0 BULLOT YaCTOTM PO3BUTKY }KOBYOKaM AHOT XBOPOHM
1 rOCTPOro X0NeLMCTUTY 3 HETUMOBO KAIHIYHOK CUMNTOMATMKOK NOPIBHAHO i3 3ara/ibHOK NONYAALEHD.

MeTa — BU3HaunTK 33 ZaHUMM NiTepaTypu enigemionorito yCKAaAHEeHOI TpaBMmM rpyaononepeKoBoro Bigai-

Ny XxpebTa Ta MexaHi3aMK PO3BUTKY HEMPOTEHHOT ANCPYHKLIT }OBUYHOTO Mixypa.

lpyLononepekoBuit Biaain xpebTta € nepexigHo 30HO Bif, PUMIAHUX FPYAHUX 4O FHYYKUX NMOMEPEKOBUX cer-
MEHTIB, 3 rPyAHOro Kihpo3y Ha NonepeKkoBuMii 10pAo03, WO pobuTtb oro 6inbl ypasnMeBum Ao Aii KiIHeTUYHOI eHeprii 3
YyacToToto TpaBmyBaHHA 42,3-90% Big, ycix nepenomis xpebuis. MaLieHTN 3 xpebeTHO-CNUHANbHOK TPABMOKO BPas-
NINBI 4O HU3KM YCKAQAHEHD, L0 BN/MBAIOTb HA AKICTb IXHbOFO YKUTTA i CTBOPIOIOTb iICTOTHUIN EKOHOMIYHMIA TArap. IcHy-
HOTb TAKOMXK | ONoCepeaKoBaHi BUTPAT Ha OXOPOHY 340POB’A BHACAIAOK BiACYTHOCTI Ha poboTi Yepes Henpaues3aaTHICTb
Ta iHBaniAHICTb, WO 36inbluye 3aranbHi GiHaHCOBI BUTPaTK cycninbcTBa. MpoBigHMMKM daKTopamu, L0 BM3HAYalOTb
TAMKICTb YLWKOAMKEHHA CMUHHOTO MO3KY Ta QYHKLiOHaNbHWUIA pe3ynbTaT y NOCTPaXKAanoro, € NepBMHHE MexaHid-
He YLIKOAMKEHHA, HACNiAKM AKOro 0ByMOB/EHI HaNPsSIMOM, aMNAITY4O0l0, YacOM Ta MiCLLeM NPUKAAAAHHA TpaBmy-
toyoi cunm go xpebeTHoro cToBna, Ta BTOpPMHHA ¢as3a TPaBMK 3 PO3BUTKOM BTOPMHHOI KNITUHHOI Aerpajauii Ta
HeBpaNbHOI gereHepalii 3 NiABMLLEHOO aKTMBALLIEID CUCTEMHOI IMYHHOT BiANoBiAi Ta popMyBaHHAM MiCLLEBOro HER-
posanasneHHsA. OgHMM 3 HaYacTilWKMX NPOABIB CMMHANbHOT TpaBMK Ha piBHi Th7-Th10 € cucTemHi NopyLIEHHA OpraHiB
LUIYHKOBO-KMLLKOBOIO TPAKTY, Cepes AKMX PU3MK PO3BUTKY KOBYOKaM AHOT XBOPOOU y 3-6 pasis BULLMI NOPIBHAHO
i3 3arasibHOI NONYAALi€E0. PU3NK PO3BUTKY rOCTPOrO XONELMCTUTY - HAYaCTiLLOT MPUUYNHU rOCTPUX abaomiHaNbHUX
CTaHiB y 0Cib i3 NOWKOAKEHHAM CIMHHOTO MO3KY — Maii}Ke yA,Biui BULLMIA MOPIBHAHO 3 Pe/IeBAaHTHO KOHTPO/IbHOO
rpynoto BignosigHo.

XpebeTHO-CcnnHaNbHa TPABMA Y rpyLornonepekoBOMY Bifdi/li € BCOKOEHEPTETUUHUM YLIKOAMKEHHSM, PEECTPYETHCA
nepeBa¥HO Y YO/I0BIKIB MOIOAOrO BiKy. TpaBMa CMMHHOIO MO3KY MOPYLUYE CYyNpPacnUHaAbHUI KOHTPO/Ib HaZ, CMMMa-
TUYHUMU NPEFAHINIOHAPHUMW HEMPOHAMMU, LLLO NPU3BOAUTL A0 PO3BUTKY CMMNATUYHOI rineppednekcii HMKYe micus
YLWKOAXKEHHA M HEMpPOreHHoi ANCOYHKL,T }KOBYHOrO Mixypa 3 NOpPYyLUIEHHAM KOO MOTOPUKMU, YTBOPEHHAM }KOBYHOTO
CNaZKy i, 3rogom, xonenitiasy.

KnrouoBsi cnoea: xpebeTHo-CNMHaNbHA TpaBMa, rpyAononepeKkosuii Biaain xpebTa, enigemionorisi, HelporeHHa
AMCPYHKLIA }KOBYHOTO Mixypa.

GALLBLADDER DYSFUNCTION AFTER COMPLICATED THORACOLUMBAR SPINE INJURY

Kolesnichenko V. A., Herasymov H. M., Hrynov R. M., Dushyk L. M., Zakharchenko Y. B., Cherkova N. V.

Abstract. Complicated thoracolumbar spine injury is predominantly accompanied by incomplete spinal cord
injury below the level of injury (about 70%) with preserved sensitivity (ASIA B) and partially preserved motor function

34 ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAaun NITEPATYPU / LITERATURE REVIEWS

(ASIA C-D); complete loss of spinal cord function below the level of injury (ASIA A) occurs less frequently (25-30%).
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
kyphosis 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 and create a significant economic burden. There are also indirect health care costs due to absence
from work due to disability and incapacity, which increases the overall financial costs of society. The leading factors
determining the severity of spinal cord injury and the functional outcome of the victim are the primary mechanical
injury, the consequences of which are determined by the direction, amplitude, timing, and location of the traumatic
force applied to the spinal column, and the secondary phase of injury with the development of secondary cellular
degradation and the formation of local neuroinflammation. One of the most common manifestations of spinal cord
injury at the Th7-Th10 level is systemic gastrointestinal disorders, with the risk of developing gallstones being 3-6
times higher than in the general population. The risk of developing acute cholecystitis — the most common cause of
acute abdominal conditions in individuals with spinal cord injury —is almost twice as high compared to the relevant
control group.

Thoracolumbar spinal cord injury is a high-energy injury, occurring predominantly in young men. Spinal cord
injury disrupts supraspinal control of sympathetic preganglionic neurons, leading to the development of sympathetic
hyperreflexia below the injury site and neurogenic dysfunction of the gallbladder with impaired motility, formation
of bile sludge and, subsequently, cholelithiasis.

Key words: spinal cord injury, thoracolumbar spine, epidemiology, neurogenic gallbladder dysfunction.
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