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Annotation: Traumatic brain injury (TBI) is one of the most important
complex multidisciplinary problems in the field of health care. This article provides
information on the modern principles of traumatic brain injury. The review examines
in detail the epidemiology, pathogenesis, and mechanisms of neurological
complications after trauma.
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Annotatsiya: Bosh miya shikastlanishi (BMSH) sog ‘ligni saqlash sohasidagi
eng muhim murakkab multidissiplinar muammolardan biridir. Ushbu magolada bosh
miya travmatik shikastlanishining zamonaviy tamoyillari hagida ma’lumotlar
keltirilgan. Sharhda bosh miya shikastlanishi epidemiologiyasi, patogenezi,
travmadan keyingi nevrologik asoratlar mexanizmlar batafsil ko'rib chigiladi.

Kalit so'zlar: bosh miya shikastlanishi, kompensatsion-adaptiv mexanizmlar,
patogenez, epidemiologiya.
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byxapckuii cocyoapcmeennuiii meouyurckuti uncmumym umenu A6y Anu ubn
Cuno, Y36exucman, 2. bByxapa

Annomayun. Yepenno-moszeosas mpasema (4YMT) sensemcs oounou u3
BAJICHEUWUX — CHOJCHBIX — MYIbMUOUCYUNIUHAPHLIX — npobiem 6  cghepe
30pasooxpanenus. B Oannoii cmamve npeocmasieHvl C8e0eHUs O COBPEMEHHBIX
NPpUHYUNAX — JIe4eHUsi 4epenHo-mMo320680U  mpaemel. B 0630pe  nodpobmo
paccmMampusaomcsi  SNUOEMUONO2US, NAMO2eHe3 U MEeXAHUSMbl  PA36UMUS
HEeBPOI02UYECKUX OCIOICHEHUU NOCIe MPABMbl.

Knrwuesvie cnosa: uepenno-moseoeas  mpaemda,  KOMHEHCAMOPHO-

npucnoco6umeﬂbeze MEXAHU3MbL, NAMOCEHES, DNUOEMUOTIO2USL.

Relevance of the study. Traumatic brain injury (TBI) is one of the most
Important complex multidisciplinary problems in the field of health. According to the
World Health Organization, it has an average annual growth rate of 2%. In this, the
injured are most often aged 20 to 60, that is, those of working age. In the UK, 1 million
people require medical care with a TBI every year. TBI accounts for 10% of deaths
and 16% of disability worldwide, which is significantly more than malaria,
tuberculosis and HIV/AIDS combined. More than 5 million people die from TBI
every year in the world [WHO, 2023].

TBI is one of the leading causes of death in the population under 45 years of
age and is a leading cause of disability. Traumatic brain injury is the third leading
cause of death in the world after cardiovascular diseases and cancer. Central nervous
system dysfunction accounts for 30-40% of injuries, and disability accounts for 25-
30%. The most common causes of traumatic brain injury are road traffic accidents,
followed by criminal, sports and industrial mechanical injuries [Byvaltsev V. A.,
2018].

The United Nations General Assembly adopted an ambitious goal to halve the
number of deaths and injuries from road traffic accidents worldwide by 2030
(A/RES/74/299) [WHO, 2022].
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Currently, there is an annual increase in injuries worldwide, which is
associated with the rapid growth in the number of vehicles and speeds. Traumatic
brain injury is often observed in transport accidents (up to 70%). The frequency and
severity of traumatic brain injuries, high mortality (up to 26.8-81.5%) determine the
urgency of this problem and require further development of methods for treating TBI
and its complications. Even with isolated TBI, the mortality rate is 39%, and with
combined injuries it reaches 68% and above. The medical and social aspect of this
problem has not been worked out either. Traumatic brain injuries are most often
observed between the ages of 20 and 50, that is, during the period of greatest human
labor activity, 1.5 times more often in men than in women. Men suffer more severe
injuries, and among them the mortality rate is 3 times higher. In this regard, the
problem of TBI is of social, economic and defense importance. At the current level
of development of medical science, one of the main tasks of treating traumatic brain
injury is to preserve not only life, but also the patient's personality and working
capacity, since complications that develop after traumatic brain injury lead to
disability in patients, which not only reduces the effectiveness of their treatment in
the hospital, but also causes great moral and economic damage to the family and
society [Nazarov I. P., 2018].

According to Masharipov A.S. and Iskandarov A.l. (2020), traumatic brain
injury (TBI) has a general effect on the body, which is manifested not only in the area
of direct mechanical damage, but also in various systems of the body, causing a
general adaptive reaction, manifested by pathophysiological, biochemical and
morphological changes [Masharipov A.S., Iskandarov A.l., 2020].

The main links in the pathogenesis of TBI - hypoperfusion, metabolic
acidosis, brain tissue edema, massive release of tissue aggressive factors - are trigger
points for the formation of a non-infectious systemic inflammatory response, leading
to the development of multiorgan failure. Modern researchers consider
microcirculatory dysfunction to be the central mechanism of pathophysiology in the
development of multiple organ dysfunction. Possible mechanisms leading to

microcirculatory dysfunction in trauma include: tissue hypoxia; endothelial
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dysfunction; activation of the coagulation cascade and inhibition of fibrinolysis [
Yuan H. et al., 2024]. The above disorders contribute to the development of the
peripheral microcirculatory shunting effect [ Shi B., 2019 ].

Traumatic brain injury is defined as an attack on the brain by an external
physical force that can lead to a decrease or alteration of consciousness and, therefore,
affect cognitive abilities or physical functions. This directly contributes to death from
external causes, the main of which are motor vehicle accidents, falls, physical
aggression and pedestrian collisions [Logsdon A.F., 2015].

Acute severe TBI often damages the basal structures of the brain, including
the hypothalamic-pituitary system, and causes central reflex and humoral changes
throughout the body. The sympathetic nervous system reaction predominates,
releasing catecholamines into the general bloodstream. As a result of these centrally
determined reactions, microcirculatory disorders occur throughout the body in the
first minutes after injury. In severe TBI, these disorders lead to systemic damage to
all internal organs, which leads to multiorgan failure. In this case, changes in the
lungs, heart, gastrointestinal tract and liver are manifested by the corresponding
clinical picture. With obstruction of the upper respiratory tract and impaired central
respiratory regulation, the patient's comatose state leads to hypoxia. This further
exacerbates the damage to parenchymal organs [Wilfred BS, 2020]. In severe TBI,
especially in combination, hypovolemic shock is observed relatively often (in more
than 10% of cases). Therefore, the state of shock with a sharp decrease in the perfusion
of internal organs, in some cases, can even increase the degree of their damage. If the
underlying disease is also complicated by disseminated intravascular coagulation, the
process is aggravated. In the lungs, in the first minutes after injury, spasms of small-
caliber vessels, increased vascular wall permeability, and edema of the parenchyma
occur, which leads to a deterioration in the normal functional parameters of the lungs
and is a good environment for the development of infection. In severe TBI, pulmonary
blood flow slows down by 2-3 times, shunts open in the lungs, and the ventilation-
perfusion ratio is disturbed in proportion to the severity of TBI. This is an additional

cause of damage to parenchymal organs due to hypoxia. Changes in microcirculation
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disrupt myocardial function. Corresponding dysfunctions appear on the ECG, in more
severe cases, heart rhythm disturbances occur, and acute heart failure develops or
chronic failure deepens [Meretsky, V.M., 2013].

Acute - this is the period of the disease from the moment of the damaging
effect on the brain until the stabilization of the brain functions impaired as a result of
Injury or death of the victim. In children, the duration of the acute period is shorter
than in adults. Depending on the clinical form, its duration can be from two to ten
weeks. For concussion - up to two weeks, mild concussion - up to three, moderate
concussion - up to five, severe concussion - up to eight, diffuse axonal damage and
brain compression - up to ten weeks [Ignatenko V.V., 2008].

In the intermediate period of the disease, there is a complete or partial
recovery or compensation of the general body, brain and centralized functions
impaired as a result of the injury. For mild concussion, its duration is up to two
months, for moderate concussion - up to four months, for severe concussion - up to
six months. In childhood, this period can last up to two years [Armstrong R. C. et al..
2024].

In the long-term period of the disease, functional-clinical recovery or the
emergence and / or development of new pathological conditions caused by brain
damage may occur. The duration of the long-term period with clinical recovery is not
limited to two years, with a progressive course of the disease. In children with mild
and moderate BMSH, the long-term period can reach 1.5-2.5 years, with severe
BMSH - 3-4 years [Kim I. L., 2024].

Traumatic brain injury is one of the most important global problems in the
field of health today due to its incidence, epidemiology, mortality and high level of
disability, which justifies the need for scientific research in this area.
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