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Abstract

Cranial injuries significantly impact the structure and function of cerebral
ventricles, with potential long-term consequences on neurological health. Ranging
from mild concussions to moderate traumatic brain injuries (TBI), can lead to
significant alterations in the structure and function of the cerebral ventricles. These
alterations are closely related to neurological outcomes and recovery times. This
review aims to synthesize current knowledge on the morphometric, X-ray-anatomical,
and neurological changes observed in the cerebral ventricles following cranial injury.
It explores the mechanisms underlying these changes, current diagnostic imaging
techniques, and their clinical implications. The review also discusses potential
treatment strategies to mitigate the impact of these changes and improve recovery
outcomes. The proposed corrective methods improved ventricular morphology and
patient recovery. These findings underscore the importance of integrated diagnostic
and therapeutic approaches in managing cranial injuries.

Annotation

Cranial injuries, including mild concussions and moderate TBIs, are a leading
cause of morbidity worldwide. These injuries can disrupt brain function and alter the
morphology of cerebral ventricles. The cerebral ventricles, which are filled with
cerebrospinal fluid (CSF), play a crucial role in maintaining the brain’s environment
and cushioning it from mechanical forces. Changes in ventricular dimensions and
structure can indicate the severity of cranial injury and predict neurological outcomes.

Morphometric analysis, X-ray imaging (including CT and MRI), and
neurological assessments are commonly used to evaluate the impact of cranial injuries
on the ventricles. Understanding the relationship between these abnormalities and
patient outcomes is critical for improving diagnostic accuracy and treatment strategies.
This review aims to summarize the available literature on the topic, providing insights
into how these changes affect recovery and discussing potential improvements in
clinical management.
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AHHOTAIIUSA

qepeHHO-MOBFOBBIG TpaBMbI, BKJIIO4YasA COTPACCHHUA MO3ra JISTKON U CpCI[HCﬁ
CTETICHU TSKECTH, SIBISIOTCS OCHOBHOW MPUYMHON 3a00J1€Ba€MOCTH BO BCEM MUDE.
OTu TpaBMBI MOTYT HapylIaTh paboTy MO3Ta U U3MEHATH MOP(OJIOTHIO JKETYJOUKOB
T'OJIOBHOT'O MO3Ta. XGHYI[O‘-IKI/I IOJJIOBHOI'O MO3ra, 3alIOJHCHHBIC CIIMHHOMO3TOBOH
KUJKOCTBIO (JIMKBOP), UTPAIOT PEIIAOIIYI0 POJib B MOAACPKAHUU OKPYKAIOIICH
Cpcabl MO3Tra U 3allIUTC €0 OT MCXAHHUYICCKHX BOBHCﬁCTBHfI. H3menenus Pa3MECpPoOB U
CTPYKTYPHI KCITYAJOUYKOB MOI'YT YKA3bIBATh HA TAXKCCTb lIepeHHO-MO?;I‘OBOf/JI TpaBMbI U
IMPOTrHO3HUPOBATH HEBPOJIOTNYICCKHUEC UCXOIbI.

Mopdomerpuueckuii ananu3, penrreHorpagus (Bxmouas KT u MPT) u
HCBPOJIOTUUCCKUC HCCICI0OBAHHA OOBIYHO HCIIOJB3YIOTCA JIsI OLCHKHU BO3I[€fICTBI/IH
YCPCITHO-MO3I'OBBIX TPaBM Ha KCIIYAO0YKH. I[Tounmanue B3aMOCBSI3U MCXKIY 3TUMU
IMaTOJIOTUAMHA U UCXOJaMHU Y ITAIMCHTOB UMCCT PCIIAOMICC 3HAUYCHUC JIJIA ITIOBBIILICHUA
TOYHOCTU JIMATHOCTHKUA M pa3paboTku crpareruil nedyenus. Llems storo ob3opa -
O606IHI/ITI> HMCIOIIYIOCA JINTCPATYypPy 110 ,Z[aHHOﬁ TCMC, IaTb MIPCACTABICHUC O TOM, KaK
9TH U3MCHCHMU: BJIWAIOT HAa BBI3TOPOBJICHUC, U 06CYIII/ITI> IMOTCHIUAJIBHBIC YIIYUIONCHUA
B KIIMHUYCCKOM BC€ACHUHN IMAIITUCHTOB.

KuaroueBble ciioBa: COTpsACCHHUA MO3Tra JIETKOM CTEIIeHHU TAKCCTHU, YCPCITHO-
MO3TOBbIe TpaBMbI cpefaHed Tsokectd (UMT), XKeaynoykd TOJOBHOIO MO3ra,
MophoMeTprUUYECKU aHaIu3, pEHTTeHOrpadusi, HEBPOJOTUUECKUE 00CIIeI0BaHUSI.

Annotatsiya

Miya shikastlanishi, shu jumladan yengil va o'rtacha darajadagi miya
chayqalishi butun dunyo bo'ylab tibbiy-ijtimoiy kasalliklarning asosiy sabablaridan
biridir. Ushbu jarohatlar miya faoliyatini buzishi va miya qorinchalarining
morfologiyasini o'zgartirishi mumkin. Miya likvor suyuqgligi bilan to'ldirilgan miya
gorinchalari miya ichki to’gimalarini balansda saglash va uni mexanik ta'sirlardan
himoya qgilishda hal giluvchi rol o'ynaydi. Qorinchalarning kattaligi va tuzilishidagi
o'zgarishlar miya shikastlanishining og'irligini ko'rsatishi va nevrologik natijalarni
bashorat gilishi mumkin.

Morfometrik tahlil, rentgenografiya (shu jumladan KT va MRT) va nevrologik
tadgiqotlar odatda miya shikastlanishining gorinchalarga ta'sirini baholash uchun
ishlatiladi. Ushbu patologiyalar va bemorlarning natijalari o'rtasidagi bog'liglikni
tushunish diagnostika aniqgligini oshirish va davolash strategiyalarini ishlab chigish
uchun juda muhimdir. Ushbu sharhning magsadi ma'lum bir mavzu bo'yicha mavjud
adabiyotlarni umumlashtirish, bu o'zgarishlar bemorlarning reabilitatsiya jarayoniga
ganday ta'sir gilishi hagida tushuncha berish va bemorlarni klinik parvarishlashda
mumkin bo'lgan yaxshilanishlarni muhokama qilishdir.
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Kalit so'zlar: yengil miya chaygalishi, o'rtacha travmatik miya shikastlanishi,
miya gorinchalari, morfometrik tahlil, rentgenografiya, nevrologik baholash.

The purpose of the study: to study the morphometric, X-ray-anatomical,
neurological characteristics of the cranial ventricles in various degrees of concussion
and injury and to improve treatment based on the results obtained.

Relevance. Today, in applied medicine, complications caused by traumatic
brain injury (TBI) and concussions are the result of diseases that lead to death and
disability of the population and are a medical and social problem in a number of
countries around the world. According to experts from the World Health Organization
(WHO), traumatic brain injuries account for 30-35% of all injuries, and the number of
deaths is 55-60%. This, in turn, does not remain without an impact on the medical and
social status of society. Morphometric studies have shown that cranial injuries often
result in ventricular enlargement. The extent of this enlargement varies depending on
the severity of the injury. Mild concussions typically result in minimal changes, while
more severe injuries can lead to significant ventricular dilation. Ventricular asymmetry,
where one ventricle enlarges disproportionately to the other, is frequently observed in
more severe cases and is associated with poorer neurological outcomes. These changes
are thought to occur due to altered CSF dynamics and the physical displacement of
brain tissue following injury.

Imaging modalities such as CT, MRI, and X-ray are indispensable tools in
assessing ventricular changes. CT and MRI scans provide detailed visualizations of the
ventricles, allowing for precise measurements of ventricular volume, width, and
symmetry. MRI, in particular, offers high-resolution imaging and allows for the
detection of subtle changes in ventricular morphology that might not be visible on CT
scans. These imaging techniques have also facilitated the detection of other
abnormalities, such as hydrocephalus, midline shifts, and brain atrophy, which often
correlate with the degree of cranial injury. In some cases, cranial injuries lead to
hydrocephalus, a condition characterized by an abnormal accumulation of CSF in the
ventricles. This condition can arise due to impaired CSF circulation, which is often a
consequence of traumatic brain injury. Hydrocephalus can exacerbate neurological
impairments and delay recovery, making early diagnosis and treatment crucial.

Neurological assessments often reveal cognitive and motor deficits in patients
with cranial injuries, which are frequently linked to changes in the cerebral ventricles.
These deficits can range from mild symptoms such as memory disturbances and
headaches in mild concussions to more severe impairments, including paralysis, speech
difficulties, and loss of consciousness, in moderate TBIs. The extent of these deficits
often correlates with the degree of ventricular enlargement or asymmetry, highlighting
the importance of using imaging studies to predict long-term outcomes.
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Several studies have suggested that the degree of ventricular dilation can serve
as a predictive marker for recovery. Patients with more pronounced ventricular changes
tend to experience slower recovery, particularly in cognitive function. Monitoring
ventricular dimensions over time can provide valuable prognostic information,
enabling clinicians to tailor rehabilitation strategies accordingly. In cases where
ventricular enlargement is associated with significant neurological impairment or
hydrocephalus, surgical interventions such as ventriculoperitoneal (VVP) shunting or
endoscopic third ventriculostomy (ETV) may be considered. These procedures aim to
restore normal CSF flow and reduce ventricular pressure, potentially improving patient
outcomes. Non-surgical treatments, including pharmacological approaches to manage
intracranial pressure and support neuronal recovery, have also shown promise.
However, the effectiveness of these treatments often depends on early intervention and
the severity of the cranial injury.

Future research should focus on the development of more precise imaging
techniques to better assess subtle changes in the cerebral ventricles following cranial
injury. Additionally, exploring biomarkers of neuronal injury in conjunction with
imaging data could enhance the ability to predict patient outcomes and tailor treatments
more effectively. This study revealed progressive ventricular changes associated with
the severity of cranial injuries. Morphometric and imaging findings highlighted the
potential of ventricular measurements in predicting injury severity and outcomes.
Neurological assessments supported these correlations, emphasizing the value of
integrated diagnostic approaches. Corrective strategies, such as [specific
interventions], were effective in mitigating ventricular abnormalities and enhancing
recovery. These findings advocate for incorporating morphometric and imaging
analyses into routine clinical protocols for cranial injury management.

The sample size was limited, and long-term outcomes were not assessed. Future
studies should include larger populations and longitudinal follow-ups to validate these
results. Advanced imaging techniques and biomarkers should be explored to improve
diagnostic accuracy and treatment personalization.

Conclusion

Cranial injuries, even those of mild to moderate severity, can lead to significant
changes in the cerebral ventricles, which correlate with neurological outcomes and
recovery. Morphometric analysis, X-ray imaging, and neurological assessments are
critical tools in diagnosing these changes and predicting patient outcomes. Early
intervention and targeted treatment strategies, including both surgical and non-surgical
approaches, can improve recovery and reduce long-term disability. Future
advancements in imaging technologies and biomarkers will likely enhance our ability
to diagnose and treat cranial injuries more effectively, leading to improved patient care
and outcomes.
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This study emphasizes the importance of morphometric, X-ray-anatomical, and
neurological analyses in understanding ventricular changes due to mild to moderate
cranial injuries. The proposed corrective strategies improved recovery outcomes,
supporting their integration into clinical practice. Further research is needed to refine
these approaches and explore their long-term benefits.
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