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E.G. Skryabin

ISOLATED SPINAL CORD INJURY
IN CHILDREN - SCIWORA SYNDROME

The relevance of the isolated injury of the spinal cord in children is due to the severity of damage, which often leads to unsatisfactory results of
the therapy. Objective. Analyse and legend in the form of an overview of literature Scientific products. Materials and methods. Scientific publications
to write a review of literature were obtained from the PabMed, eLIBRARY, CYBERLENINKA. Literature sources were searched for the following
keywords: isolated spinal cord injury, SCIWORA syndrome, SCIWONA syndrome, SCIWORET syndrome. Results and discussion. SCIWORA
syndrome diagnostic frequency among children who have been injured by the postcase is from 3% to 6% of cases. Initially, this syndrome is to
meet fishing up to 8 years of age, boys predominate among the victims. Most often other parts of the spinal cord are affected cervical. Lead to the
development of SCIWORA syndrome car accident. The main clinical symptoms of diseases are weakness in the limbs, the feeling of the passage of
the "electric current” on the spine, various neurological disorders: from a minor deficit to the complete absence of motor and sensitive functions. The
severity of neurological coupling will determine the scale of F. Frankel and the ASIA scale. The leading diagnostic method is the magnetic-reserved
tomography. The patient's treatment with SCIWORA syndrome conducts conservative and operational methods, while the standard of therapy is
currently not developed. The most important projection criteria during SCIWORA syndrome is the initial neurological status of patients after injury
and results magnetic resonance tomography. Children with the lightest in neurologically delicacy are restored completely. Conclusion. SCIWORA
syndrome problem keeping your apartment. The necessary developed uniform approaches and standards in the tactics of the treatment of children

with this melting pathology.

Keywords: children, isolated spinal cord injury, SCIWORA syndrome, literature review.

Introduction. The isolated injury of
the spinal cord in children is an actual
problem of modern traumatology and
neurosurgery [26, 31, 32]. The relevance
is due to the severity of damage gained
by children, which often leads to unsatis-
factory results of the therapy [22, 37]. In
the domestic medical literature devoted
to the spinal-spinal injury in children, as-
pects of SCIWORA syndrome - isolated
spinal cord injury without related damage
to the bone structures of vertebrals and
intervertebral discs are not fully reflected.

Objective. Analyze the main domes-
tic and foreign publications dedicated to
isolated spinal cord injuries in children -
SCIWORA syndrome. The obtained infor-
mation is recycled and submit in the form
of a review of literature.

Material and methods. Scientific
publications To write a review of literature
on the topic "Isolated spinal cord injury in
children - SCIWORA syndrome" were ob-
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tained from modern PubMed, eLIBRARY,
CYBERLENINNKA databases. A total of
42 scientific articles were used, which
reflect the most actual problems and as-
pects of the topic studied. Domestic liter-
ary sources used - 4 (9.53%), foreign - 38
(90.47%).

The search for literature sources was
carried out according to the following
keywords: isolated spinal cord injury in
children, SCIWORA syndrome, SCIWO-
NA syndrome, SCIWORET syndrome.

Results and discussion. One of the
first authors who reported the damage to
the spinal cord in children without X-ray
confirmations from the vertebrae and the
spine binder, was S. Lloyd, published on
this topic in 1971 [16]. The decade later,
at the beginning of the 80s of the last
century, the american authors of D. Peng
et al., presented the medical community
to the publication, in which 20-year-old
clinical experience was set forth on a sci-
entific basis about 24 children without ra-
diation (x-ray and computer-tomographic
(CT)) symptoms characteristic of the in-
juries of the vertebrae. This state of the
authors have been defined as «Spinal
Cord Injury Without Radiographic Abnor-
mality» (abbreviated: SCIWORA) [21].

With a wide introduction into the clin-
ical practice of magnetic resonance to-
mography (MRI), when it became pos-
sible to diagnose even minor damage to
the spinal cord, a new term was proposed
— SCIWONA (Spinal Cord Injury Worth
Neuroimaging Abnormality). This abbre-
viation describes the clinical situations
of damage to the spinal cord in children
and adolescents unchanged on the MRI
grams of the spine and the spinal cord
[42]. In cases where the damage to the
spinal cord is diagnosed in the absence
of reliable history data on injuries, the
term SCIWORET is used (Spinal Cord
Injury Worth Radiographic Evidence of
Trauma) [10].

In English-speaking medical literature,
when describing the isolated spinal cord
injuries in children, the term "SCIWORA"
was the greatest distribution. Pathologi-
cal conditions, regarded as "SSIWONA"
and "SCIWORET" in pediatric patients
describe significantly less often [41].
Scientific publications in foreign litera-
ture dedicated to SCIWORA syndrome
sufficiently, which cannot be said about
articles in domestic sources [4]. Even in
the regulatory medical activities of docu-
ments, in relation to the spinal-spinal inju-
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ry, there are no recommendations for the
diagnosis and treatment of SCIWORA.
So, A.K. Dulaev et al., Analyzed all the
domestic regulatory documentation avail-
able by 2021, the practical guidelines and
clinical recommendations approved by
the Ministry of Health of the Russian Fed-
eration indicate that they do not consider
the provision of medical care to patients
with this syndrome [2].

It is now known that the incidence of
SCIWORA among children with various
types of spinal injuries ranges from 3%
[13] to 38% [38] of cases. In children and
adolescents who are hospitalized in neu-
rosurgical departments, the frequency
of diagnosing this condition is in a wider
range: from 3% [1] to 64% [4] of clinical
observations. Despite the fact that in
modern medical literature, especially for-
eign, there are a sufficient number of pub-
lications about the SCIWORA syndrome,
the frequency of its diagnosis depends,
according to D. Pang et al. "from the
awareness of doctors of the local medical
community about this condition" [20].

Most often, SCIWORA syndrome is
diagnosed in children under 8-9 years of
age [18, 26]. Atthe same time, cases have
been published in the literature when ad-
olescents predominate in the group of
studied patients with this syndrome [34].
The main injury mechanisms leading to
this type of injury are situations in which
hyperextension, hyperflexion, and spinal
distraction occur almost simultaneously
[17, 19, 22]. Typically, such sharp and
high-amplitude movements of the head
and torso of patients occur during traf-
fic accidents, as well as during sports
training or competitions in such sports as
wrestling, gymnastics, acrobatics, eques-
trianism [20, 31, 40]. At the same time,
the literature describes clinical cases of
the development of the SCIWORA syn-
drome in children with falls from a height
of about 50 cm [32]. According to J. Knox,
87% of pediatric patients with spinal cord
injury are diagnosed with various con-
comitant injuries of the skull, chest, limbs,
pelvis, and internal organs [15].

Preferential damage to the spinal cord
than to the vertebral bodies in young chil-
dren is primarily due to the anatomical
and physiological features of the grow-
ing spine [26, 30]. These include greater
elasticity and extensibility of the muscu-
lar-ligamentous-capsular apparatus of
the children's spine than of the spinal
cord [7, 27], hyperhydrophilicity of the in-
tervertebral discs [22], less intense blood
supply to the spinal cord than in adults
[39], structural features of the vertebrae
(age-related underdevelopment of the
uncinate (lunate) processes and more

horizontal orientation of the articular pro-
cesses at the cervical level) [7, 23]. In
the development of the SCIWORA syn-
drome, the physiological disproportion in
the size of the head and body of young
children [40], the weakness of their para-
vertebral muscles [24] is of great impor-
tance. Almost all authors studying SCI-
WORA agree that the cervical level of the
spine is affected more often than the tho-
racic and lumbar ones [18, 28]. So, ac-
cording to T. Carroll et al. in the structure
of injuries, the cervical region accounts
for up to 87% of injuries, thoracic - 9.5%,
lumbar - 1.5%, both thoracic and lumbar
levels - 2% [31]. With regard to injuries of
the cervical spine in children of younger
age groups (up to 8-9 years old), patholo-
gy is more often diagnosed at the level of
the cranio-cervical junction, in adolescent
patients - at the subaxial level [15, 20].
At the same time, scientific articles were
published that provide data from cohort
studies on the predominant diagnosis of
SCIWORA syndrome at the thoracic level
of the spinal canal [23, 37]. Thus, the Chi-
nese authors Z. Zou et al. reported that
among 140 children with this syndrome,
in 77% of cases, the pathology was local-
ized at the thoracic level [22].

Most of the authors in their publica-
tions present gender differences in pa-
tients with this pathology in a ratio of 2:1,
with a predominance in boys and young
men [26, 29]. Information has also been
published in the literature that the inci-
dence of SCIWORA syndrome is 2.5:1.0
in favor of females [22].

The leading clinical symptoms of the
disease are transient weakness and
paresthesia in the extremities, a feeling
of “electric current passing” along the
spine [3, 21, 32]. In children of younger
age groups, parents often indicate weak-
ness in the legs when walking [32]. Ver-
tebrogenic pain syndrome and breathing
difficulties of the type of "post-traumatic
apnea" are not recorded in all victims [4].
During a clinical examination, patients
are often diagnosed with hypertonicity of
the extensor muscles of the spine [25],
episodes of encopresis and enuresis [32].

Researchers involved in the SCIWO-
RA problem diagnose various conditions
in patients: from a slight neurological
deficit (type D, according to the F. Frankel
scale) to a complete absence of motor
and sensory functions (type A, according
to the F. Frankel scale) [5, 32, 37] . In ad-
dition to the F. Frankel scale, the Amer-
ican Spinal Injury Association (ASIA)
scale is used in clinical practice to stan-
dardize the examination and make a neu-
rological conclusion in patients with clin-
ical manifestations of SCIWORA [1, 33].

Since the CT of the spine does not ful-
ly appreciate the state of the spinal cord,
MRl is given a leading role in the diagno-
sis of SCIWORA [1, 26, 31]. It is this pro-
cedure that allows you to investigate the
contents of the spine channel, and with
no other method of neurovalization to
determine the fact and nature of damage
to the spinal cord, if any. In most cases,
during the diagnosis of SCIWORA, both
research methods - CT and MRI [14, 32]
are used [14, 32]. Some researchers
pre-conduct X-ray of the injured spine
[5, 25, 37]. It is important to note that the
MRI criteria for the damage to the spinal
cord in children with a diagnosis of SCI-
WORA are often detected during testing
research, while this diagnostic procedure
performed immediately after injury may
not fix the symptoms of pathology [28,
31]. Japanese authors J. Ouchida et al.
particularly emphasize that "... a delayed
MRI study may represent extremely im-
portant information on the state of the
spinal cord after the acute injury of the
spine." This conclusion by the authors
was made on the basis of three series of
MRI-visualization of the spine in 68 pa-
tients with a diagnosis of SCIWORA: at
the time of entering the hospital after the
injury is received, after 2 days and after
2 weeks from the moment of hospitaliza-
tion [11].

Treatment of children with a diagnosis
of SCIWORA is carried out both conser-
vative and operational methods, while the
generally recognized standard of therapy
is currently not developed [26]. All pa-
tients are attributed to compliance with
the strict bed regime with immobilization
of the injured spine, most often cervical,
orthopedic products [5, 14, 32, 37]. Phys-
iotherapeutic procedures are also used in
the therapy of the spinal-spindy injury [25,
32, 37]. Medical therapy is to prescribe to
patients with drugs from the corticoste-
roid group [31]. So, S. Sharma et al. [6]
and S.P. Mohanty et al. [10] using the in-
travenous administration of methylpred-
nisolone for these purposes in the first 48
hours of finding patients in the hospital.
The main indication for surgical treatment
of patients with SCIWORA syndrome is
the lack of positive dynamics during neu-
rological symptoms or its progression
[9]. Most often, the volume of surgical
intervention is to decompression of the
injured spinal cord department by means
of laminectomy [14]. Chinese authors C.
Qi et al. they consider the optimal period
of operational intervention for the first 3
days, which have passed after injury. In
their opinion, based on the experience of
surpassing 57 patients with SCIWORA
syndrome, the quantity of time on op-



erational intervention is postponed, the
worse the forecast [36].

According to T. Carroll et al., who an-
alyzed 31 scientific articles, which pre-
sented a generalized experience in the
diagnosis and treatment of 433 children
diagnosed with SCIWORA, spinal immo-
bilization and steroid therapy were used
in 62.84% and 33.88% of injured children,
respectively. Surgical treatment was sub-
jected to 3.28% of the victims [31].

In generally, the majority of patients
with  SCIWORA syndrome register a
marked improvement in neurological
status during therapy. The main reason
for choosing conservative therapy in the
treatment of this category of patients is
the absence of damage to the vertebrae,
requiring their reposition and stabilization
[26]. The two most important predictors of
prognosis during SCIWORA are baseline
neurological status and MRI findings [8,
33]. In children with complete spinal cord
injury, the outcome of the treatment is un-
favorable in terms of regression of neuro-
logical symptoms. Pediatric patients with
a mild initial neurological deficit have ev-
ery chance of a full recovery [12].

In the long-term period, the prognosis
for health and life in children who have
had a moderate severity of clinical man-
ifestations of the SCIWORA condition is,
as a rule, favorable [31, 26]. At the same
time, they may reacquire clinical symp-
toms similar to the original symptoms
of SCIWORA. Eight such clinical obser-
vations, which developed on average
2 weeks after the discharge of patients
from hospitals, are reported in their arti-
cle by D. Pang et al. all children repeat-
edly injured their spine during traumatic
sports (4 children) or as a result of car
injuries (4 children) [20]. Turkish authors
N. Yalcin et al. cite data that neuromus-
cular scoliosis developed in 4 children,
on average 17 months after undergoing
SCIWORA, requiring subsequent surgi-
cal correction [35].

Conclusion. Various aspects of the
spinal cord injury in children continue
to maintain their relevance. During the
analysis of modern scientific publications
on the problem of SCIWORA, data and
new facts were established to expand the
horizons of specialist doctors providing
specialized medical care in this category
of patients. Thus, the frequency of occur-
rence of this type of damage in children
was found out, it is shown in which age
category patients are most often trauma-
tized, the main mechanisms of injury and
spinal cord levels affecting most often.
In the literary review, the anatomy-phys-
iological features of the growing spine,
which determine the preemptive defeat

of the spinal cord in children in compar-
ison with damage to the bodies of the
vertebrae. The clinical symptoms of SCI-
WORA syndrome, the most informative
methods of radiation visualization of inju-
ries obtained by children are described in
detail. Treatment of children with isolated
injury to the patients's spinal cord is car-
ried out both conservative and operation-
al methods, while all researchers, articles
of which are analyzed and are given in
the present literary review, noted the ab-
sence of uniform, generally accepted al-
gorithms used during the course of ther-
apy. The forecast for the health and life
of children undergoing symptoms of SCI-
WORA syndrome is usually favorable.
Those patients who had an initial light
neurological deficit have every chance of
complete recovery.
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MACRO- AND MICROMORPHOLOGICAL
CHARACTERISTICS OF PLACENTA

IN PHYSIOLOGICAL PREGNANCY

AND COVID-19 AT DIFFERENT STAGES

OF PREGNANCY

Our article presents the macro- and micromorphological characteristics of placenta during physiological pregnancy and COVID-19 according to
domestic and foreign literature. A search was made for foreign and domestic scientific publications on the morphological assessment of the placen-
tas of healthy pregnant women and women with a confirmed diagnosis of COVID-19 (positive PCR test for SARS-CoV-2 virus).

In connection to the pandemic caused by a novel coronavirus infection, the study of the pregnancy and search for specific changes in women
with a confirmed diagnosis of COVID-19 is of great interest among scientists around the world. Recent scientific publications focused mostly on
nonspecific changes and signs of maternal and fetal vascular malperfusion. We reviewed publications, scientific articles, dissertations, literary
reviews on E-library, Pubmed, Cyberleninka with access to the full text, whereas publications with paid access or abstract only were omitted.

Keywords: COVID-19, SARS-Cov-2, macroscopic changes, microscopic changes, placenta, umbilical cord, macrometry, morphological changes.

Despite the fact that pregnancy is
a physiological process, its result is
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an adaptive mechanism [1]. Herewith
changes in a woman's body should be
maintained within the framework of av-
erage homeostasis and functional in-
dicators, so-called "pregnancy norm"
[6]. At the same time, during adaptive
mechanisms, the body undergoes func-
tional changes, taking into account he-
reditary, climatic-geographical, consti-
tutional, age-related and other factors,
which undoubtedly affect the course of
pregnancy [8]. In the study of adaptive
mechanisms, functional and morpho-
logical indicators, the placenta is a fre-
quent object of research by anatomists,
histologists, physiologists, and patholo-
gists [3, 9]. The "mother-placenta-fetus"
system during physiological pregnancy
is in complex functional harmony. The

placenta is an intermediate barrier organ
(hemato-placental barrier) that develops
during pregnancy, promotes the growth
and development of fetus, structurally
and functionally connecting the mother
and fetus. Therefore, the placenta is an
accurate record of the child's prenatal
experience [5]. And without a doubt, the
actualization of modern morphometric
data on the placenta, on individual vari-
ability, age, ethnic characteristics and
variability, taking into account the influ-
ence of external factors, is necessary
in modern medicine. These data can be
valuable scientifically and practically for
establishing the norm of indicators and
provide a personalized approach.
According to modern morphometric
general data, placenta has a disk-like



