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ANNOTATION
Ultrasonic transcranial Doppler sonography is essential in diagnostics for the dynamic monitoring of cerebral blood flow and the detection of
vasospasm in traumatic intracranial hematomas following head injuries. According to our data, the criteria for unfavorable outcomes included the
development of angiospasm followed by ischemia. Another sign of impaired cerebral circulation in traumatic brain injury (TBI) was increased
blood supply to brain tissue at the hemispheric and regional levels, which resulted in elevated intracranial pressure due to the increased brain volume
from swelling. Based on the above, the study of cerebral circulation in traumatic intracranial hematomas highlights the significant impact of
prolonged vasospasm and the development of ischemic processes on outcomes, which lead to increased intracranial pressure. Therefore, ultrasonic
transcranial Doppler sonography plays a considerable diagnostic role in identifying angiospasm.
Keywords: ultrasonic transcranial Doppler sonography, intracranial hematoma, treatment strategy, outcome.
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3HAYMMOCTb TPAHCKPAHUAJIbHOM JONILJIEPOIPA®UU B IU®P®EPEHIIMPOBAHHOM JIEYUEHUU
TPABMATHYECKUX BHYTPUYEPEITHBIX TEMATOM

AHHOTALIUS
VibTpa3ByKoBas TpaHCKpaHUaJbHAas Jommuieporpadus B THarHOCTHKE HEOOXoauMa JUlsl IMHAMHUYECKOTO0 KOHTPOJISI MO3TOBOTO KPOBOTOKA M
MOHHTOPHHIa Ba30CMa3Ma NP TPABMATHUECKUX BHYTPHYEPEIHBIX I'€MaToMax IOCNIe MEePEeHECEHHOI YepenHO-MOo3roBol TpaBMbl. [1o Hammm
JTAHHBIM KPUTEPUAMH HeONIaromnpusTHOr0 McXoja ObUIM pa3BUTHE aHIMOCIAasMa C MOCICAYIOIeH uieMuel. J[pyruM Npu3HAKoM HapyIICHHs
MO03roBoro kpoooGpamieHust mpi UYMT sSBUIIOCH HOBBIIICHHOE KPOBEHAMOIHEHHE MO3rOBOM TKaHH Ha MOJYLIAPHOM M PErHOHAJIBHOM YPOBHE,
KOTOpOe 00YCIIOBHIIO HOBBIIICHUE BHYTPHYEPEITHOIO IaBJICHUS yBEIMYMBAsi 00bEM rOJIOBHOTO MO3ra BCJIC/ICTBHE HapacTaHus ero oréka. Mcxons
U3 BBILICYKA3aHHOI0, UCCIIEJOBAHKS MO3I'OBOI'0 KPOBOOOPAIIEHHS P TPABMATHYECKUX BHYTPUUYEPEIHBIX TeMaTOMaXx MO3BOJISCT IIPEIONPEICIUTD
OrPOMHOE 3Ha4YCHHUE JUTUTEILHOT0 Ba30CIIa3Ma U Pa3BUTHS HILIEMUYECKHIX IPOLIECCOB B HCXO0/aX, KOTOPHIE BEYT K YBEJIMUYCHUIO BHYTPHUCPETTHOIO
JIABJICHHMSL, TO €CTh, IIPU 3TOM HEMAJIYIO IMArHOCTUYECKYIO 3HAUMMOCTh B PACIIO3HABAaHUH aHI'MOCITIa3Ma UIPAET YJIbTPa3BYKOBask TPAHCKpaHHAIbHAS
nonruieporpadus.
KiroueBble ciioBa: ynpTpa3ByKoBas TpaHCKpaHHAIbHAs AOMILIeporpadus, BHyTpHUEPEITHAS FeMaToOMa, TAKTHKA JICYSHHS, UCXO/I,
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TRAVMATIK INTRAKRANIAL GEMATOMALARNI DIFFERENTSIAL DAVOLASHDA TRANSKRANIAL DOPPLER
ULTRATOVUSH TEKSHIRUVINING AHAMIYATI
ANNOTATSIYA
Ultratovushli transkranial dopplerografiya orqali tashxislash miyaning qon oqimini dinamik nazorat qilish va bosh miyaning ichki
gematomasidan keyin vazospazmni monitoring qilish uchun zarurdir. Bizning ma'lumotlarimizga ko'ra ko’ngilsiz natijalar mezonlari bo’lib
angiospazmning rivojlanishi va undan keyingi ishemiya rivojlanishi hisoblanadi. Bosh miya travmasida miyaga qon oqimining buzilishining yana
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bir belgisi yarim shar va mahalliy miya to'qimasining yuqori qon bilan to'yinganligi bo'lib, bu bosh miya hajmining oshishi natijasida ichki miya
bosimini oshiradi. Yuqorida aytilganlardan kelib chiqgan holda, travmatik bosh miya ichi gematomalari bilan bog'liq bosh miya qon oqimini
o'rganish, bosh miya bosimining oshishiga olib keluvchi vazospazmning uzoq davom etishi va ishemik jarayonlarning natijalariga katta ta'sir
ko'rsatishini oldindan aniqlashga imkon beradi. Shu bilan birga, angiospazmni aniqlashda ultratovushli transkranial dopplerografiyaning katta

diagnostik ahamiyati mavjud.

Kalit so'zlar: ultratovushli transkranial dopplerografiya, bosh miya ichi gematomasi, davolash taktikalari, natija.

Introduction. Transcranial Doppler ultrasound, known for its ease
of use, is essential for monitoring cerebral blood flow and vasospasm in
traumatic intracranial hematomas (tICH) over time [1, 4, 5, 6, 8,11, 13].
Researchers [2, 7, 10, 14, 18] have found that both multislice computed
tomography (MSCT) and transcranial Doppler ultrasonography reveal a
relationship between the degree of cerebral blood flow impairment and
the volume and location of intracranial hematomas, whether
intracerebral, epidural, or subdural.

Key indicators of poor outcomes include the development of
vasospasm followed by ischemia after traumatic brain injury (TBI).
Another critical sign of impaired cerebral circulation in tICH is
increased blood supply to the brain tissue (hyperemia) at both
hemispheric and regional levels, leading to increased intracranial
pressure and brain volume due to edema [1,3, 1, 9, 12].

These findings underscore the importance of studying cerebral
circulation in tICH. Prolonged vasospasm and the development of
ischemic processes contribute to increased intracranial pressure. Thus,
transcranial Doppler ultrasonography plays a crucial diagnostic role in
identifying vasospasm [4, 15, 16, 17].

The aim of this study is to evaluate the significance of transcranial
Doppler ultrasonography in the differentiated treatment of patients with
various types of traumatic intracranial hematomas during the acute
phase of traumatic brain injury.

Materials and Methods. Transcranial Doppler ultrasonography
was performed on 112 patients who had undergone surgery for
traumatic intracranial hematomas. These patients were hospitalized at
the Republican Specialized Scientific and Practical Medical Center for
Neurosurgery. The study was conducted dynamically upon admission,
before surgery, and on the Sth-7th day post-surgery.

The linear velocity of blood flow, pulse index, and resistance index
in the middle cerebral artery, internal carotid artery, and arteries of the
circle of Willis were measured. The study focused on determining the
degree of vascular disorders in the intracranial arteries, particularly on

V.

Serensen T et al. conducted a study involving 84 patients with
traumatic brain injury (TBI) with an average initial Glasgow Coma
Scale score of 6, using TCD. Suspected vasospasm via TCD was
detected in the MCA in 18% of examined patients. Two-thirds of
patients with suspected vasospasm via TCD were examined with
subsequent computed tomographic angiography, and 80% of these
patients received a radiological diagnosis of vasospasm. Logistic
regression analysis showed that decompressive craniectomy was

the affected side, which served as one of the criteria for differentiated
surgical treatment.

Results and Discussion. According to our data, the indicators of
linear blood flow velocity (LBFV) in the middle cerebral artery (MCA)
upon admission were 139.98+7.11 cm/s, PI - 0.65+0.004; RI -
0.45+0.02, and in the internal carotid artery (ICA) - 120.96+6.05; PI -
0.71+£0.04; RI - 0.50+0.03. Before performing a bone-plastic
trepanation of the skull or minimally invasive surgeries, the LBFV in
the MCA was 129.9+6.46, PI - 1.22+0.06; RI - 0.62+0.04, and in the
ICA - 65.27+3.56; PI - 1.41+0.08; RI - 0.66+0.04. On the 5th-7th day
post-surgery, the LBFV data were MCA - 90.15+4.44, PI - 0.99+0.05;
RI - 0.55+0.03, and ICA - 70.5943.70; PI - 0.90£0.05; RI - 0.50+0.02.

In patients undergoing organ-sparing surgeries, cerebral blood flow,
according to Transcranial Doppler ultrasonography (TCD), did not
show critical increases in LBFV in the MCA or its decline, indicating
no critical signs of brain edema or its increase according to brain MSCT,
thus justifying organ-sparing operations (probability of favorable
outcome P=0.67, p<0.05).

In the first 12-24 hours in the group of patients undergoing
decompressive craniotomy, there was a significant increase in LBFV in
the MCA to 159.5£11.25 cm/s, and in the ICA to 140.41+£9.29 cm/s.
Pre-operatively, the LBFV in the MCA and ICA remained at the
previous level, with an increase in the pulsatility index to 1.25+0.09
cm/s and resistance index to 0.65+0.05 cm/s, indicating angiopathy and
asymmetric blood flow, which persisted in this group. A review of other
authors' work revealed a similar phenomenon, where even after
hematoma evacuation, angiopathy persisted in the perifocal zone [19].

The summary characterization of patients undergoing
decompressive craniotomy showed critical dynamic changes in LBFV
and its increase, indicating clinically and by brain MSCT, that brain
edema prevailed over the mass effect caused by the hematoma.

On the 5th-7th day post-surgery, a decrease in LBFV in the MCA
to 110.03£7.96, PI - 1.15£0.08; RI - 0.75+£0.06, and in the ICA to
75.02+4.67; PI - 1.40+0.10; RI - 0.60+0.04 was observed.

‘-"

Figure 1. Brain MSCT displaying intracerebral and subdural hematomas in the left témporal‘-parietal region.

significantly associated with an increased risk of suspected vasospasm
via TCD (odds ratio: 11.57, 95% confidence interval: 2.59-51.73, P =
0.001) [20].

Sokolov S et al. also emphasize the importance of TCD as a
screening tool before invasive monitoring to help minimize time-
sensitive secondary injury [20].

Thus, comparing the results of international authors and our
study, we concluded that TCD indicators directly correlated with brain
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MSCT data in determining the volume and location of the hematoma.
The choice of further treatment tactics is presented below with clinical
examples.

Clinical cases

Case 1: A patient was admitted with intracerebral (25 cm?) and
subdural (60 cm?®) hematomas in the left temporal-parietal region of the
brain, as shown in Figure 1.

Table 1. Dynamics of LBFV in MCA (cm/s)

Time after injury

Before surgery

5-7 days post- surgery (standard according
to SMA - 82.62)

155,1+10,35

159,3+11,66

109,13+5,86

As seen in Table 1, TCD indicators revealed critical LBFV at the
time of surgery. Combined with MSCT data, acoustic brainstem evoked
potentials, and other factors, this necessitated decompressive
craniotomy. Despite the absence of significant brain displacement or
signs of impending brain edema on MSCT, the decompressive operation
was justified.

Control Brain MSCT: Post-operative imaging after decompressive
resection trepanation in the left frontal-temporal region, with the
removal of subdural and intracerebral hematomas. The post-operative
area shows minor hemorrhagic traces and pneumatocele in the left
frontal brain region (see Figure 2).

Figure 2. Brain MSCT post decompressive resection trepanation in the left frontal-temporal region, showing minor hemorrhagic
traces and pneumatocele in the left frontal brain region.

—adhoa

Case 2: A patient presented with an intracerebral hematoma (60
cm?) in the right parietal and temporal lobes with a mass effect.

Additionally, there was a small acute subdural hematoma in the right
frontal-temporal regions, as illustrated in Figure 3.

Figure 3. Brain tomograms displaying intracerebral hematoma in the right parietal and temporal lobes and a small acute subdural

hematoma in the right frontal-temporal region.
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Table 2. Dynamics of LBFV in MCA (cm/s)

. - 5-7 days post- surgery (standard according
Time after injury Before surgery to SMA - 82.62)
111,7+6,11 109+4,36 91,05+2,41
Table 2 shows that in this clinical case with a massive intracerebral Surgical Intervention: The patient underwent an osteoplastic

hematoma, dynamic LBFV indicators in the MCA did not indicate  craniotomy of the right parietal-temporal region to remove the
critical signs of brain edema or its progression. This guided our decision  intracerebral hematoma in the right temporal lobe (60 ml), as depicted
to perform an organ-sparing operation. in Figure 4.

Figure 4. Brain MSCT post osteoplastic craniotomy with the removal of intracerebral and layered subdural hematomas in the

right parietal-temporal region.

Conclusion. Transcranial Doppler ultrasonography has made it possible to assess the
The study concluded that changes in cerebral blood flow velocity during  duration of vasospasm and identify early signs of cerebral circulation
the acute phase of traumatic intracranial hematomas hold significant  disorders, which can lead to complications. This capability enables the
prognostic value. The duration of vasospasm was found to correlate  development of effective treatment plans for patients with traumatic
with the level of intracranial hypertension and influence the injury intracranial hematomas during the acute phase of traumatic brain injury.
outcome: the longer the vasospasm persists, the higher the risk of patient

deterioration.
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