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Pe3rome. Yoy maxona Ileduampux 6emoprapoa opka Musi 86a OpKa Mus WUKACMAAHUWAAPUHY YP2aHUD, YIapHUHS
mapkubuil 8a OUOMeEXaAHUK 3auIUKIApuUHY MavKuoaanuou. TaoKkukom yMypmxa YCMYHHUHS AHAMOMUK MYPAKKAOIUSUHU
Ypeanuob, y3uea Xoc YMypmMKAIAPHUHZ XAPAKAmM4aHn 6d KAMPOK Xapakamuyan OpKa Musi CeeMeHmaapu opacuoasu ymuul
HYKmanapuoa — scoliawiuiy  myQauiy - CUHUWIIAped — MOUWIIUSUHU — mavkuonauou.  Taokuxkomoa — YMypmKa
WUKACTAAHUWHUNE ACOCUTL MEXAHUSMAAPU, WY HCYMAAOAH MYPUOAH-MYPU 84 OULBOCUMA WUKACMIAHUWLIAD, CUKULULL
6a Epunu EPUKIAPUHURE MAaPKATuwu Kypcamunean. Bynoan mawkapu, y opka Musi WUKACMIAHUWLAPUHY (DYHKYUOHAT
80 AHAMOMUK MYPAAP2A AHCPAMAOU, YIAPHUHS KIUHUK KYPUHULLAPY 64 OUASHOCMUKA ME30HAAPUHU MABCUDAAUOU.

Kanum cysnap: Ileouampux ymypmxa mpasma, opka mMust WUKACMIAHUWU, YMYPMKATU EPUKIAp, 6a4adon OViHU
bexapopaueu.

Abstract. This article examines spinal and spinal cord injuries in pediatric patients, emphasizing their structural
and biomechanical vulnerabilities. The study explores the anatomical complexity of the spinal column, highlighting the
susceptibility of specific vertebrae to fractures due to their positioning at transition points between mobile and less mobile
spinal segments. The research outlines the primary mechanisms of spinal trauma, including direct and indirect injuries,
and the prevalence of compression and burst fractures. Additionally, it categorizes spinal cord injuries into functional and

anatomical types, describing their clinical manifestations and diagnostic criteria.
Keywords: pediatric spinal trauma, spinal cord injuries, vertebral fractures, cervical instability.

Introduction. The spinal column is composed of
both bony and soft tissue structures, including ligaments,
cartilage, and muscles. The bony framework consists of
32-34 vertebrae, which are categorized into four main re-
gions with specific numbers: cervical (7 vertebrae), thorac-
ic (12), lumbar (5), sacral (5), and coccygeal (3-5). Verte-
brae are classified as either true or false. The sacral and
coccygeal vertebrae, which fuse together to form the sa-
crum and coccyx, belong to the category of false vertebrae.
In contrast, true vertebrae, except for the first and second
cervical vertebrae, consist of a vertebral body, an arch, and
seven processes: three paired (superior and inferior articu-
lar processes, transverse processes) and one unpaired
(spinous process) [1].

Each vertebral region has distinct characteristics in
terms of size, shape, and orientation of the spinous pro-
cesses. However, despite these differences, the structural

organization of the spine follows specific patterns. Nota-
bly, the size of each vertebral body increases progressively
from the upper to the lower segments, with the lumbar ver-
tebrae being the largest.

The orientation of the spinous processes also varies
by region. In the upper cervical vertebrae, they are nearly
horizontal with a slight downward inclination, which grad-
ually increases in the thoracic region, where they are so
steeply angled that they overlap like roof shingles. Howev-
er, starting from the first lumbar vertebra, the spinous pro-
cesses revert to a horizontal position. Among all vertebrae,
the sixth cervical vertebra has the longest spinous process,
which can be palpated as a small protrusion under the skin.
Similarly, though less prominent, the spinous process of
the twelfth thoracic vertebra also extends outward [2].

Materials and methods. Spinal fractures account
for approximately 1.5% to 17% of all musculoskeletal inju-
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ries, according to various sources. The most common
causes of such injuries are falls from heights and motor
vehicle accidents. Among individuals involved in car
crashes, around 30% sustain spinal fractures. These inju-
ries typically result from mechanical impact and can in-
volve compression fractures of the vertebral bodies, frac-
tures of the vertebral arches, or fractures of the spinous and
transverse processes.

The distal portion of the spine is structurally inte-
grated into the pelvic ring, where the distinction between
individual vertebrae becomes less defined. Due to this ana-
tomical complexity, injuries to these segments have unique
characteristics in terms of both mechanism and clinical
presentation, warranting their separate consideration. Ver-
tebral body fractures resulting from direct trauma are rela-
tively rare and are typically associated with penetrating
injuries caused by bladed or firearm weapons.

The vast majority of vertebral body fractures occur
due to indirect trauma mechanisms, such as falls from
heights landing on the head, pelvis, or feet, excessive spi-
nal flexion or hyperextension, or a combination of axial
loading, flexion, and torsion forces acting simultaneously
on the spine.

Under extreme vertical loading, vertebrae undergo
compression up to their structural limit. Once this thresh-
old is exceeded, the weakest vertebra fails, leading to a
fracture characterized by cracking and compression. Given
that excessive force also affects the intervertebral discs, the
soft inner core of the disc (nucleus pulposus) is forced into
the fracture lines of the bone. Since fluid is nearly incom-
pressible, this pressure is exerted forcefully into the newly
formed spaces, causing a violent expansion of the vertebral
body—an injury known as a "burst fracture."

However, such a mechanism is relatively rare due to
several factors. One of the most significant protective fac-
tors is the presence of the spine’s natural physiological
curvatures, which help distribute mechanical forces. Addi-
tionally, during trauma, the human body instinctively at-
tempts to adopt a more stable position—such as landing on
four points of support (hands and knees)—which reduces
the likelihood of direct axial compression along the spine

[3].

Results and discussion. We are once again ad-
dressing vertebrae that are structurally vulnerable and
therefore more prone to fractures. Certain vertebrae are
particularly susceptible to damage due to their anatomical
positioning and biomechanical stress. These include the
C6-C7, T1-T2, T5-T12, and L1-L2 vertebrae. These seg-
ments are located at the transition points between the mo-
bile and less mobile regions of the spine, where flexibility
decreases, but the vertebral bodies have not yet developed
sufficient strength to withstand critical loads.

Additionally, the biomechanical disadvantage of
these vertebrae stems from the evolutionary shift of hu-
mans to bipedal locomotion. This transition has placed the
greatest mechanical stress on vertebrae situated at the junc-
tions of the spine’s physiological curvatures—specifically,
the transition points between lordosis and kyphosis, as well
as between kyphosis and lordosis. These regions experi-
ence a concentration of forces that makes them structurally
weaker and more susceptible to injury under excessive
load or trauma [4].

Complicated spinal fractures refer to those associat-
ed with spinal cord injuries, which can be classified into

functional (spinal cord concussion) and anatomical (contu-
sion, compression, partial or complete spinal cord transec-
tion).

Diagnosing a complicated spinal fracture is general-
ly straightforward due to the presence of pronounced neu-
rological symptoms, including loss of sensation and motor
function in areas below the injury level. The localization of
spinal cord damage is determined based on the extent of
sensory and motor impairment.

For instance, injuries at the C1-C2 vertebrae typi-
cally result in immediate fatality due to paralysis of the
respiratory centers and complete failure of the respiratory
muscles. Damage to the C3-C4 segments leads to a surviv-
al window of 3 to 4 hours due to progressive respiratory
failure. A C5 spinal cord transection allows for several
days of survival, though the patient experiences complete
paralysis of the trunk, upper, and lower limbs.

A C6 spinal cord injury preserves function in the
deltoid muscles, leading to the characteristic "praying posi-
tion" or "surrendering pose”, where the hands are raised
with bent elbows. In cases of C6-C7 injuries, the patient's
arms rest crossed over the chest. This level of injury is also
associated with Horner's syndrome, which manifests as
ptosis (drooping eyelid), miosis (pupil constriction),
enophthalmos (sunken eye), and vascular changes such as
facial flushing and increased local temperature on the af-
fected side. Paralysis affects all areas below the lesion.

Such severe neurological deficits, along with dys-
function of vital organs below the injury site, are clinically
evident and require no additional diagnostic tests, except
for X-ray imaging to confirm the structural damage [5].

Rotational subluxation of the atlas is not only de-
fined by the mechanism of injury but also by the unique
anatomical characteristics of the atlantoaxial joint.

Clinical Presentation

The clinical symptoms of rotational subluxation of
the atlas are highly characteristic. The condition typically
develops after a sudden, forceful rotation and tilting of the
head, leading to sharp pain in the cervical spine. The pa-
tient's head assumes a fixed tilted position, leaning toward
the opposite side of the subluxation. Any attempt to move
the head in the opposite direction is significantly restricted
or completely impossible.

From a posterior view, paravertebral asymmetry is
observed, characterized by the formation of a muscle bulge
on the side of the subluxation. This paravertebral asym-
metry disappears after successful reduction, which is why a
control X-ray should only be performed once the asym-
metry is resolved.

On anteroposterior (AP) X-rays taken through an
open mouth, several key findings help confirm the diagno-
sis:

Asymmetry of the lateral atlantoaxial joints, with
one joint appearing wider than the other.

Misalignment of the odontoid process (dens) within
its fossa.

Disruption of the perpendicular alignment between
the axis of the odontoid process and the line connecting the
bases of the atlas' transverse processes.

Normally, the vertical axis of the odontoid process
aligns with a line passing through the midpoints of the
spinous processes of the lower cervical vertebrae, forming
a straight cervical spine axis. However, in rotational sub-
luxation, these lines do not align.
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On lateral X-rays, cervical lordosis is flattened,
which further supports the diagnosis [6].

Treatment

The preferred treatment for rotational subluxation
of the atlas is immediate manual reduction using the Riche-
Giith method, which is considered safe and effective. The
procedure is performed as follows:

The patient is administered promedol (analgesic in-
jection).

In a seated or supine position, the physician firmly
grasps the patient’s head and applies gentle traction along
the axis of the head’s tilt.

After sufficient traction, the head is carefully re-
turned to a vertical position, eliminating both the tilt and
rotational displacement.

For gradual reduction, Glisson’s loop traction can
be used to gently realign the atlas over time.

Following a traumatic subluxation, stabilization is
achieved by applying a thoracocranial plaster cast for 1 to
1.5 months, followed by additional stabilization with a
Schanz collar for up to one month or a polymer-based head
support.

Bilateral Subluxations and Dislocations

Bilateral subluxations and dislocations typically oc-
cur anteriorly. In these cases:

The head is displaced forward and tilted downward.

Neck movements become impossible.

On examination, a prominent spinous process of the
affected vertebra can be palpated on the posterior aspect of
the neck.

Diagnosis Confirmation

To accurately diagnose bilateral subluxations or dis-
locations, spondylography (detailed spinal imaging) is re-
quired.

One of the most commonly used methods for treat-
ing cervical vertebral body fractures is traction therapy.
The patient is positioned on a firm bed with the head end
elevated by at least 30 cm. Traction is applied using
Glisson’s loop, which is first covered with a cotton fabric
sleeve, and cotton-gauze pads are placed under the chin
and occipital area to prevent soft tissue compression. The
straps of Glisson’s loop are separated and tied to ropes that
hold weights ranging from 1 to 2 kg. These ropes are either
passed over pulleys or secured to the headboard of the bed

[71.

Conclusion. The use of traction therapy is consid-
ered particularly effective in cases of fracture-dislocations
with significant displacement, as it enables the restoration
of proper anatomical relationships. However, despite the
gradual hyperextension of the spine, numerous complica-
tions may arise, such as pain syndrome, sleep disturbances,
swelling of the lower extremities, and others. Therefore,
before proceeding with the extension process, it is essential
to perform anesthesia of the fracture area using Schneck’s
technique. As with one-time reclination, continuous radio-
graphic monitoring is mandatory to ensure the proper rea-

lignment of the vertebral body. Once immobilization is
removed, a prolonged rehabilitation program is necessary
to restore spinal muscle function and strength. This in-
cludes targeted physiotherapy aimed at strengthening the
back muscles, therapeutic exercises to improve posture and
mobility, and pain management techniques to alleviate
residual discomfort. The integration of proper pain control,
imaging supervision, and structured rehabilitation signifi-
cantly reduces the risk of chronic spinal instability and
functional impairment, ultimately ensuring a successful
long-term recovery.
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JOKA3ATEJIbHBIE OCHOBbBI IHATHOCTHKH
OCTPbIX JIBOHHBIX IT OPA)KE;HHPT OBJIACTH
IHIEN Y JETEH

Mamaoamunosa M.A., Kyroawes K.A.,
Canoxuoounos K.3.

Pe3tome. B osmoii cmamve paccmampugaromcs
mpasmvl NO360HOYHUKA U CNUHHO20 M032a ) Oemell, noo-
UEePKUBAEMC sl UX CMPYKMYPHAST U OUOMEXAHUYecKas Ysi3-
sumocms. B uccrnedosanuu paccmampusaemcs anamomu-
YeCcKast CIONCHOCMb NO360HOYHO20 CMOAOA, NOOYEPKUBA-
emcst NOOBEPIHCEHHOCMb NePeoMamM OMOENbHbIX NO360H-
KO8 U3-3a UX PACHOJIONCEHUs. 8 MOUKAX Nepexooa Mencoy
NOOBUNCHBIMU U MeHEee NOOBUNCHBIMU Ce2MEHMAMU NO0360-
HouHUKA. B uccredosanuu onucvléaomes 0CHOBHbIE Mexa-
HU3MblL MPasmvl NO360HOYHUKA, GKIIOUASL NpsiMble U He-
npsmble NOBPENHCOeHUs, d MAKNHCE PACNPOCMPAHEHHOCHb
KOMIPECCUOHHBIX U PA3PbIEHbIX nepelomos. Kpome moeo,
6 HeM NOBPeNCOeHUs. CNUHHO20 MO32a NOOPA30eAIOmMCs Ha
(YHKYUOHAIbHBIE U AHAMOMUYECKUE MUNBL, ONUCHIBATOMCS
UX KIUHUYECKUe NPOsiGNeHus. U OUASHOCTIUYeCKUe Kpume-
puu.

Knrwuesvle cnosa: oemckas mpagma no3eoHOYHU-
Kd, NOBPENCOeHUs] CNUHHO20 M032a, NepeloMbl NO360HKOG,
HecmabunbHOCMb WelH020 OMOeNd NO360HOYHUKA.
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