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Annotation. Birth trauma is dam-
age to the fetus (soft tissues, bone, mus-
culoskeletal system, internal organs,
central and peripheral nervous system)
by the action of adverse factors during
childbirth. In some cases, birth trauma
can be formed antenatally. Birth inju-
ries of newborns during vaginal deliv-
ery occur in 3.6% of cases and during
cesarean section — 1.2%. Recently, there
has been an increase in the prevalence
of birth injuries due to damage to the

scalp of newborns, while there has been
a decrease in severe injuries leading to
significant long-term consequences, dis-
ability, and death. Birth trauma most
often occurs with complicated deliv-
ery and operative delivery. However,
in some cases, birth trauma is a conse-
quence of natural forces acting during
the birth act. In this regard, it is impossi-
ble to exclude birth trauma in newborns
even with an uncomplicated course of
pregnancy, the absence of external in-
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fluences on the fetus, and instrumental
delivery.

Keywords: birth trauma; depressed
fracture; linear fracture; “pingpong”
fracture

Birthinjuries of newborns during vag-
inal birth occur in 3.6% of cases, during
cesarean section — in 1.2% of cases [1, 2].
In the structure of newborn morbidity,
birth trauma accounts for 7-8.9% [3, 4].
Among the perinatal factors contribut-
ing to the development of cerebral palsy
and other lesions of the nervous system
in children, one of the important ones is
the birth traumatic factor, which causes
both mechanical damage and various
disorders of cerebral hemodynamics.
Perinatal lesions of the nervous system
lead to disability in 35-40% of cases.

Birth trauma in a newborn can have
different localizations and lead to dis-
turbances in various body functions.
The following types of birth trauma in
newborns are distinguished: soft tissue
injury (skin, subcutaneous tissue, mus-
cles, birth tumor); trauma to the osteoar-
ticular system (fractures of the clavicle,
humerus and femur; traumatic epiphysi-
olysis of the humerus, subluxation of the
CI-CII joints, damage to the skull bones,
cephalohematoma, etc.); internal or-
gans (hemorrhages in internal organs);
central and peripheral nervous system:
a) intracranial (epidural, subdural, sub-
arachnoid hemorrhages); b) spinal cord
(hemorrhages in the spinal cord and
its membranes); c) peripheral nervous
system (damage to the brachial plexus
- Duchenne-Erb paresis/palsy or Dejer-
ine-Klumpke palsy, total type of brachial
plexus paresis, diaphragm paresis, dam-
age to the facial nerve, etc.) [5-8]. The
most common injury is damage to the
scalp, its incidence is up to 20.4 per 1000
births. This is followed by clavicle frac-
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tures with an incidence of 2.4 per 1000
births [9, 10]. Meanwhile, the incidence
of more serious injuries, such as brachi-
al plexus injury, ranges from 1 to 3.5 per
1000 live births. Intracranial hemorrhag-
es are less common, their incidence var-
ies from 0.1 to 1.4 per 1000 live births [9,
11, 12].

G. Ruby et al. examined birth records
in the United States from 2006 to 2014.
They found 982,033 cases of neonatal
birth injuries and found a 23% increase
in the overall incidence of newborn in-
juries (from 25.3 to 31.1 per 1000 births),
with a 33% increase in the number of
newborns. scalp injuries and a 16% de-
crease in the number of other types of in-
juries, including brachial plexus injuries
- by 20%, and clavicle fractures - by 11%.
Most likely, the decrease in the incidence
of severe birth injuries is associated with
an increase in the frequency of cesarean
sections [13].

Currently, there is a fairly wide range
of risk factors for birth trauma in the
newborn. These factors can be classified
into fetal, associated with pregnancy and
childbirth, maternal and iatrogenic. Soft
tissue injuries resulting from birth trau-
ma include petechiae, ecchymoses, lac-
erations and, in rare cases, subcutaneous
fat necrosis [20]. A number of common
soft tissue injuries have a favorable prog-
nosis. These include hemorrhages in the
skin and mucous membranes, abrasions,
and a birth tumor.

Birth tumor (caput succedaneum) is
swelling with hemorrhages of the soft
tissues of the head that develops during
childbirth. Self-resolution occurs within
the first few days after birth. Due to the
almost 100% frequency and in the vast
majority of cases the absence of serious
complications, many authors do not
classify this condition as a birth injury.



Rare complications include bruising of
the skin over the tumor with necrosis
leading to scarring and alopecia, some-
times leading to local infection [21].

Subconjunctival hemorrhage is a be-
nign condition in newborns and resolves
without intervention [22]. More serious
damage to the eye can occur when using
obstetric forceps (corneal abrasion, vitre-
ous hemorrhage) [23, 24].

Cephalohematoma occurs in 2.5% of
all births. The occurrence of this injury
is associated with difficult passage of the
head through the birth canal, as well as
the application of obstetric forceps [25].
Spontaneous resolution usually occurs
within 2 weeks to 3 months without in-
tervention. However, in rare cases, com-
plications such as calcification, skull de-
formation, infection and osteomyelitis
may develop [21].

Subgaleal hemorrhage occurs when
tension pulls the scalp away from the
fixed bony vault of the skull, which leads
to rupture of blood vessels. It is estimat-
ed that this occurs in 4 out of 10 thou-
sand spontaneous vaginal births and
in 59 out of 10 thousand births using
vacuum extraction of the fetus [26]. Ac-
cording to P.C. Ng et al.,, the incidence
of subaponeurotic hemorrhages is 6.4
cases per 1000 births during childbirth
through vacuum extraction of the fetus,
compared with the overall incidence of
0.8 cases per 1000 births [27]. In rare cas-
es, with significant blood loss, subgale-
al hemorrhage can lead to hemorrhagic
shock, which is accompanied by a 14%
risk of death [28].

The incidence of symptomatic intra-
cranial hemorrhage in full-term infants
is approximately 5.1-5.9 per 10 thousand
live births [29]. Characteristic risk factors
include forceps placement, vacuum ex-
traction, precipitate labor, prolonged
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second stage of labor, and macrosomia
[30]. The incidence of intracranial hem-
orrhage associated with childbirth has
been. In recent years, there has been a
downward trend due to a reduction in
the frequency of use of obstetric forceps
and the use of softer and more flexible
vacuum extractors [19]. The most com-
mon symptoms of intracranial hemor-
rhage are apnea and seizures, which can
appear within 48 hours after birth [31].

Epidural hemorrhage in newborns oc-
curs as a result of damage to the middle
meningeal artery, is rare and usually ac-
companies linear skull fractures in the
parietotemporal region after surgical
delivery. The rarity of epidural hemor-
rhage in newborns is associated with the
absence of a groove for the middle men-
ingeal artery in the bones of the skull,
which makes the artery less susceptible
to injury [32].

Subdural hemorrhage is the most com-
mon type of intracranial hemorrhage in
newborns. Subdural hemorrhages some-
times become an incidental finding in
newborns without clinical symptoms.
Recent published data indicate that clin-
ically significant subdural hemorrhages
occur in 2.9 cases per 10 thousand live
births during spontaneous vaginal birth,
in 8-10 cases per 10 thousand live births
during childbirth using a vacuum ex-
tractor and obstetric forceps [29]. Intra-
cranial hemorrhage in newborns was ini-
tially thought to be rare and associated
with significant morbidity and mortali-
ty. However, recent studies have shown
that in the absence of clinical manifes-
tations in the neonatal period, subdural
hemorrhage is diagnosed by magnetic
resonance imaging (MRI) in 26-46% of
cases [33-35]. Unlike subdural hemato-
ma associated with traumatic brain inju-
ry, which is often localized along the in-
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terhemispheric fissure or convexes of the
brain [36], subdural hematoma in new-
borns without neurological symptoms
is found predominantly in the posterior
cranial fossa or over the occipital lobes
near tentorium cerebellum [37].

Subarachnoid hemorrhage is the second
most common type of intracranial hem-
orrhage in newborns, occurs with an in-
cidence of 1.3 per 10 thousand vaginal
births and usually results from rupture
of the bridging veins in the subarachnoid
space. Intracerebral and intracerebellar
hemorrhages are less common and oc-
cur as a result of occipital osteodiastasis
(bone separation) [38].

Damage to the facial nerve is the most
common injury to cranial nerves due to
birth injuries. This occurs in 3 cases per
10 thousand live births and is usually
the result of pressure on the facial nerve
from forceps or the protruding maternal
sacral promontory during descent of the
head. Clinical manifestations include de-
creased or loss of mobility on the affected
side of the face. Although the application
of forceps is directly related to this inju-
ry, damage to the facial nerve can occur
without any visible traumatic impact.
The prognosis is favorable, with sponta-
neous resolution usually observed with-
in the first few weeks of life [39].

Brachial plexus injuries. They occur
with a frequency of 1 to 3.5 cases per
1000 live births and are the result of
stretching of the cervical nerve roots
during childbirth. These injuries are typ-
ically unilateral, and risk factors include
macrosomia, shoulder dystocia, breech
presentation, multiple births, and instru-
mental delivery [40].

Damage to the V and VI cervical
nerve roots leads to Duchenne-Erb pal-
sy. Damage to the 8th cervical and 1st
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thoracic nerves leads to Klumpke's pal-
sy. Damage to all nerve roots can lead to
complete paralysis of the arm. Damage
to the phrenic nerve may be a concom-
itant symptom of brachial palsy. Clin-
ical manifestations include tachypnea
with asymmetrical chest motion and de-
creased breathing on the affected side.

Rare, severe cases of brachial plexus
injury lead to persistent muscle weak-
ness on the affected side [41].

Spinal cord injuries in the neonatal pe-
riod are rare and usually result from ex-
cessive traction or twisting of the spine
during fetal extraction. Clinical manifes-
tations depend on the type and location
of the lesion. Higher lesions (cervical/
upper thoracic) are associated with high
mortality, and lower lesions (lower tho-
racic, lumbosacral) can lead to bladder
and bowel dysfunction. Diagnosis is
made using ultrasound (US) or MRI of
the spinal cord [42].

Risk factors for birth trauma. Fac-

tors related to fruit and pregnancy/
childbirth [14-17]

¢ Fetal macrosomia
* Macrocephaly
* Congenital anomalies of the fetus
* Low birth weight
Extreme prematurity
Low water
Incorrect position and presenta-
tion of the fetus, including breech

¢ Extension head inserts

* Asynclitic insertion of the fetal
head

* Multiple pregnancy

¢ Fetal shoulder dystocia

e Rapid or, on the contrary, pro-
longed labor

e Maternal factors [14, 18]

¢ Obesity



* Diabetes mellitus, including ges-
tational

* Narrow pelvis

* Parity (first birth)

e Age of the woman giving birth
(>35 years)

* Large uterine fibroids

e Maternal abdominal trauma

* Jatrogenic factors [19]

® Delivery using a vacuum ex-
tractor, obstetric forceps

Skeletal injuries. Most fractures re-
sulting from birth trauma are associat-
ed with difficult extraction or abnormal
presentation of the fetus. Clavicle frac-
tures are the most common bone frac-
ture during childbirth and can occur in
up to 15 per 1000 live births. The clinical
picture is characterized by crepitus at
the fracture site, pain and decreased mo-
bility of the affected arm with an asym-
metrical Moro reflex. Clavicle fractures
have a good prognosis, with sponta-
neous healing occurring in most infants.
The humerus is most often broken at the
time of birth, which can be combined
with damage to the brachial plexus. The
clinical picture may be similar to a clav-
icle fracture with an asymmetrical Moro
reflex and inability to move the affected
arm. Rare conditions may include sep-
aration of the distal humeral epiphysis
due to birth trauma, requiring skilled or-
thopedic intervention [43]. Fractures of
the femur and ribs can also occur during
childbirth, but this type of injury is rare
[44].

Skull fracture. The prevalence of
spontaneous intrauterine skull fractures
ranges from 1 in 4000 to 1 in 10 thousand
births [45]. In a retrospective analysis
conducted by O. Dupuis et al. in France,
spontaneous and instrumental obstetric
depressed skull fractures were compared
over a 10-year period. 1,994,250 births
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were analyzed, 75 cases of depressed
skull fractures were found, which is 1
case in every 26 thousand births. Of the
68 cases of depressed fractures, 18 oc-
curred during spontaneous vaginal birth
and delivery by cesarean section with-
out the use of a vacuum extractor and
obstetric forceps, i.e. spontaneous de-
pressed fractures. The remaining 50 out
of 68 were births in which obstetric for-
ceps and a vacuum extractor were used
[18, 46].

Among depressed skull fractures,
congenital and acquired ones are distin-
guished [47].

Congenital (spontaneous, not asso-
ciated with instrumental delivery): oc-
cur during pregnancy (pressure from
uterine fibroids, fetal arms and part of
the twin's body) and childbirth, during
which the forces of uterine contraction
must overcome the resistance forces of
the birth canal [48]. This is accompanied
by compression of the fetal head by the
mother’s bony pelvis (from the V lumbar
vertebra, ischial processes, sacral prom-
ontory and pubic symphysis, asymmet-
ric pelvis), which leads to deformation of
the skull [48], indentation of the parietal
or frontal bones of the skull, which can
cause a violation of the integrity of the
cerebral cortex brain [45, 49, 50]. Other
risk factors include external maternal
abdominal trauma, Ehlers-Danlos syn-
drome, and congenital osteogenesis dis-
orders [51]. Acquired (iatrogenic) most
often develop during delivery with ob-
stetric forceps or vacuum extraction of
the fetus [47].

Depending on the severity of the in-
juries, depression of the skull bones is
classified into two main types: depres-
sion without fracture and with fracture
of the skull bones [49].

Other authors describe 3 types of
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skull fractures in newborns: linear, de-
pressed, or “celluloid ball type,” and
occipital osteodiastasis [45]. A celluloid
ball fracture is a type of depressed skull
fracture that occurs in newborns due to
the relatively soft and pliable nature of
the skull bones [52]. As a result of imma-
ture ossification, increased pressure on
the neonate's skull can cause the bones
of the calvarium to cave inward, causing
a depression on radiographs to resemble
a dent in the surface of a ping-pong ball
[47]. Most often the parietal and frontal
bones are affected, and very rarely the
occipital region [45].

Occipital osteodiastasis is a birth inju-
ry, characteristic caused by the appear-
ance of stretches and tears between the
scales and the lateral parts of the occipi-
tal bone. This type of injury is typical for
breech birth. When moving downwards,
the fetal head, fixed by the back of the
head at the pubic symphysis, is delayed
and the scales of the occipital bone are
torn off from its basal part at the level of
the suture that existed in the embryon-
ic period. A rare case is the separation
of scales from the base of the occipital
bone, which is a fatal injury, since it is
accompanied by ruptures of the straight
sinus, tentorium, crushing of cerebellar
tissue and other injuries [53].

The main complications of depressed
skull fractures are subdural and epi-
dural hematoma, cerebral hemorrhage,
contusion and cerebral edema, the for-
mation of epileptogenic foci, and less
commonly, the subsequent development
of a brain tumor, neurological deficit (as
rare as the manifestation of hematomas
and hemorrhages) [47, 54]. Diagnosis of
skull fractures is based on examination
and palpation (abnormal concavity and
deformation of the skull), radiographic
examination (visualization of the degree

S 41 e

INFEKSIYA, IMMUNITET VA FARMAKOLOGIYA. Ne2/2024

of skull deformation, sometimes false in-
terpretation of suture lines and vascular
grooves as fractures is possible), ultra-
sound (detection of intracerebral hem-
orrhages and hematomas). Computed
tomography (CT) and MRI can be used
for definitive diagnosis. CT makes it pos-
sible to more accurately differentiate the
boundaries of the fracture, but has the
disadvantage of a high dose of ionizing
radiation [55]. MRI improves the accura-
cy of diagnosis when a fracture is com-
bined with intracranial injury, but re-
quires sedation to avoid artifacts caused
by movement of the child [21].

Currently, there are no uniform pro-
tocols for the management and treatment
of depressed skull fractures in new-
borns. Conservative and neurosurgical
approaches are determined individually
for each individual case [47]. Most frac-
tures resolve spontaneously within 4-6
months [56]. In the absence of neurolog-
ical symptoms, conservative treatment
is recommended [57]. The prognosis for
spontaneous depressed skull fractures
in newborns is favorable in most cases.
Long-term neurological consequences of
instrument-associated depression frac-
tures can be severe, but are rare, occur-
ring in 4% of all cases [18].

Conclusion. Birth trauma most of-
ten occurs during complicated labor
and surgical delivery. However, in some
cases, birth trauma is a consequence of
natural forces acting during the birth act.
In this regard, even with a smooth preg-
nancy, the absence of external influences
on the fetus and instrumental methods
of delivery, it is impossible to exclude
birth trauma in newborns.
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REZYUME
YANGI TUGILGAN CHAQALOQLARDA TUG'MA JAROHATLAR
(TAHLILTY SHARHLAR)

Zubtiyev Sardor O’ktamovich

Toshkent tibbiyot akademiyasi

Kalit so‘zlar: tug’'ma jarohatlar; siqilgan (ezilgan) sinish; chiziqli sinish; “ping

pong” sinishi.

Tug’ma jarohatlar — tug’ruq paytida
noqulay omillar ta’sirida homilaning
(uning yumshoq to’qimalari, suyak-
bo’g’im tizimi, ichki a’zolari, markaziy

va periferik asab tizimi) shikastlanishi
hisoblanadi, Ba'zi hollarda tug‘ilishdan
keyin paydo bo’lgan jarohatlar antena-
tal davrda rivojlanishi mumkin. Vaginal
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(qin orqali) tug’ilish paytida yangi tug’il-
gan chaqaloglarning tug’ilish jarohatlari
3,6% hollarda, kesarchakesish amaliyoti
paytida - 1,2% da sodir bo‘ladi. So'ng-
gi paytlarda yangi tug’ilgan chaqalo-
glarning bosh qgismi shikastlanishlarini
aniglash chastotasining ortishi tufayli,
tug’ilishdagi tug’ma jarohatlarining ka-
mayishi kuzatilmoqda, ushbu patologi-
ya ayni paytda jiddiy uzoq muddatli
oqgibatlarga olib keladigan og’ir shikast-
lanishlar, nogironlik va o‘lim holatlari
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sezilarli darajada kamaydi. Tug'ma ja-
rohatlar —ko’pincha murakkab tug’ruq
va jarrohlik orqali tug’ish paytida sodir
bo’ladi. Biroqg, ba’zi hollarda, tug'ma ja-
rohatlar tug'ilish paytida harakat giladi-
gan tabiiy kuchlarning natijasidir. Shu
munosabat bilan, hatto silliq kechadigan
homiladorlik paytida, homilaga tashqi
ta’sirlarning yo’qligi va tug'ruqni instru-
mental usullari, yangi tug’ilgan chaqalo-
glarda tug‘ilish travmasini istisno qilish
ham mumkin emas.

PE3IOME
POAOBASI TPABMA Y HOBOPOXAEHHBIX
(AHAANTUYECKHNE OB30OPhLI)

3yotues Capaop YKkTamMOBU4

Tawxenmexas MeOUUUHCKASL AKA)EMUSL

Karouesbie caoBa: poAaoBast TpaBMa, BAaBAeHHBIﬁ IepeaoM; AVIHEMHBIN repe-

A0M; « IIVMHITIOHTOBBIN» repeaom

Pogosas TpaBma — 9TO HOBPeXAEeHIE
1104a (ero MATKMX TKaHel, KOCTHO-CY-
CTaBHON CHUCTEMBI, BHYTPEHHMX Opra-
HOB, 1IeHTpaAbHOI U IlepudepudecKon
HEpPBHOII CICTEMBI) AeliCTBIIeM HeO.aro-
IPUATHBIX (PaKTOPOB BO BpeMs poAos. B
psAe caydaes TpaBMa, IIPOSIBASIONIAICS
1ocae PoOXAeHNs, MOXeT (OpMUPO-
BaTLCSI aHTeHaTaAbHO. POAOBBIE TpaBMBbI
HOBOPOJXAEHHBIX IPM  BAaraAMuIIHBIX
poaax BcTpevarorcs B 3,6% caydaes, Ipu
onepauuu Kecapesa cedeHms — B 1,2%.
B nocaeanee speMs OTMedaeTCs yBeAn-
YyeHue poAOBOTO TpaBMaTM3Ma 3a CYeT
IIOBBIIIIEHMsI YacCTOThl BBIIBACHMS II0-
BPEXXAEHUI CKaAblla HOBOPO>K/AEHHBIX,

.=

IIpY DTOM CHUKAETCSI PerucTpanus Ts-
JKeABIX TPaBM, IIPUBOASIINX K 3HAYM-
T€AbHBIM OTAAAE€HHBIM IIOCAEACTBUAM,
UHBaAuAu3auuu u cmeptu. Pogosas
TpaBMa Han0o4ee 4acTO BO3HMKAeT Ipu
OCAO>XHEHHOM TeYeHUU POAOB U OIle-
patuBHOM pogopaspemienun. OaHako B
psije cay4aeB poAoBasl TpaBMa sIBASIETCS
CAeACTBUEM €CTeCTBEHHBIX CIA, ACVICTBY-
IOIIIX BO BpeMsI pOAOBOTO aKTa. B cBs3m
C 9TUM Aa>Ke IPU I1aAKO0 IIPOTeKaIoen
OepeMeHHOCTM, OTCYTCTBUM BHEIIHMX
BO34€VICTBUM Ha I1A10/ VI THCTPYMEHTaAb-
HBIX CIIOCODOB pOAOpa3pelIeHns] HeBO3-
MO>KHO VMCKAIOUUTH POAOBYIO TPaBMy y
HOBOPO>KAEHHBIX.



