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Abstract.

Background. Traumatic brain compression represents one of the most severe forms of traumatic
brain injury and remains associated with high mortality despite advances in neuroimaging and
intensive care.

Objective. To improve intensive care outcomes in patients with traumatic brain compression by
optimizing postoperative management based on the concept of a phasic clinical course.
Materials and Methods. A retrospective analysis of 104 patients with traumatic brain
compression treated surgically between 2021 and 2024 was performed. Clinical, neurological,
CT/MRI data, phases of clinical decompensation, and outcomes according to the Glasgow
Outcome Scale were evaluated.

Results. Three clinical variants of brain compression and three postoperative phases were
identified. Overall mortality was 11.5% and showed a significant correlation with preoperative
Glasgow Coma Scale scores, midline shift, and timing of surgery. The most favorable outcomes
were observed in patients operated during the subcompensation phase.

Conclusion. A phasic approach to the postoperative management of traumatic brain compression
enables more accurate therapeutic decision-making and improves clinical outcomes.

Keywords: traumatic brain injury; brain compression; intracranial hematoma; postoperative
management; Glasgow Outcome Scale.

OIITUMM3ALUA BEAEHUSA ITOCJIEOIIEPAIIMOHHOI'O ITEPUOJA ITPU
TPABMATHYECKOK KOMITPECCHHU I'OJIOBHOT'O MO3I'A HA OCHOBE
PA30BOI'O KNIMHUYECKOI'O TEHEHUA

®daiizues Llyxpar Xoamypoxa yrim
Crnenuanu3upoBaHHbIM HAYYHO-TIPAKTUYECKHUI LIEHTP HEUPOXUPYPrUuu U
Helpopeabunuranuu npu CamapkaHICKOM T'OCYIapCTBEHHOM MEIULIMHCKOM YHUBEPCUTETE

AHHOTaAIUA.

AKTYyaJIbHOCTB. TpaBMaTHuecKas KOMIIpeCcCHs TOJIOBHOTO MO3Ta ABISIETCS OJHOM U3 Haubosee
TSOKENBIX (POPM YEpPEITHO-MO3TOBOM TPAaBMBI U COIMPOBOKIACTCS BBICOKOM JICTAIBHOCTHIO,
HECMOTPS Ha Pa3BUTHE COBPEMEHHBIX METOJ0B HEMPOBU3yAJIU3allUd 1 HHTEHCUBHOM TEPAIUH.
Hean uccaenoBanus. YIydluTh pe3yibTaTbl MHTEHCUBHOW TEpAaUM y MAlMEHTOB C
TPaBMAaTUUECKOW KOMIIPECCUEN TOJIOBHOTO MO3ra MyTEM ONTUMU3ALUN BEICHUS
MOCIIEOTEPAIIMOHHOTO TIEPHO0/1a HA OCHOBE KOHIIETIUHU ()a3HOCTH KIIMHUYECKOTO TEUCHHUS.
Martepuanbl u MeToasbl. [Ipoananu3upoBanbl pe3ynbTaThl JeueHus 104 manueHToB ¢
TPaBMaTHYECKON KOMIIPECCUEN IOJIOBHOTO MO3ra, OepupoBaHHbIX B 2021-2024 rr.
Brimonusnachk KIMHUKO-HEBpoiorudeckas onenka, KT/MPT-nuarnoctuka, ananus ¢as
KITMHUYECKON JEKOMITCHCAIINH, a TaK)Ke OlIeHKa ncxooB 1o mkane Glasgow Outcome Scale.
Pe3yabTarsl. BeIsSBICHBI TpU BapraHTa KIMHUYECKOTO TEUEHUSI KOMIIPECCHU MO3Ta U TpH (hasbl
nocseornepanquoHHoro nepuoja. JleransHocts coctaBuna 11,5% u 1ocToBepHO KOppearupoBaia C
YPOBHEM CO3HaHUs MO 1IKayie [71a3ro, CTeneHplo CMEIEHUs CPEIMHHBIX CTPYKTYP U CPOKaMH
XUPYpruv4ecKoro BMemaTenbcTBa. Hanbonee 6naronpusiTHbIE HCXOIbI OTMEYEHBI PU



BBITIOJTHEHUH ONepanuu B (haze cyOKOMITCHCAITUH.

3akimouenue. Da3Hplil MOIX0/ K OLEHKE KIMHUYECKOTO TEUCHUSI TPAaBMAaTHUYECKOM KOMIIPECCHH
TOJIOBHOT'O MO3Tra MO3BOJISIET ONITUMHU3UPOBATH MOCIEONEPAIMOHHOE BEJICHNE AIMEHTOB U
MOBBICUTH APPEKTUBHOCTh HEUHPOXUPYPTrUIECKOTO JICUCHHS.

KuroueBble cj10Ba: 4epernHo-MO3roBasi TpaBMa; KOMIPECCHS TOJIOBHOI'O MO3Ta; BHYTPHUYEPEITHbIE
r€MaTOMBbI; OCJICONEPALIMOHHBIN IEPUO; IKana [ masro.

BOSH MIYA TRAVMATIK SIQILISHIDA OPERATSIYADAN KEYINGI DAVRNI
FAZALI KLINIK KECHISHGA ASOSLANGAN HOLDA OPTIMALLASHTIRISH
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Annotatsiya.

Dolzarbligi. Bosh miya travmatik sigilishi og‘ir bosh miya shikastlanishining eng murakkab
shakllaridan biri bo‘lib, yuqori o‘lim ko‘rsatkichlari bilan tavsiflanadi.

Tadqiqot magsadi. Klinik kechishning fazali konsepsiyasiga asoslanib, operatsiyadan keyingi
davrni optimallashtirish orgali davolash natijalarini yaxshilash.

Material va usullar. 2021-2024-yillarda jarrohlik yo‘li bilan davolangan 104 nafar bemorning
klinik, nevrologik va KT/MRT ma’lumotlari tahlil qilindi. Davolash natijalari Glasgow Outcome
Scale bo‘yicha baholandi.

Natijalar. Bosh miya sigilishining uchta klinik varianti va operatsiyadan keyingi davrning uchta
fazasi aniglandi. O‘lim ko‘rsatkichlari bemorlarning dastlabki holati, ong darajasi va jarrohlikning
0°‘z vaqtida bajarilishi bilan bog‘liq ekanligi isbotlandi.

Xulosa. Fazali yondashuv travmatik bosh miya sigilishida operatsiyadan keyingi davrni samarali
boshqarishga va klinik natijalarni yaxshilashga imkon beradi.

Kalit so‘zlar: bosh miya jarohati; travmatik siqilish; intrakranial gematoma; operatsiyadan
keyingi davr; Glasgow shkalasi.

Introduction. Traumatic brain injury (TBI), along with cardiovascular diseases and
malignant neoplasms, is one of the main causes of death. The percentage of patients with head and
brain injury reaches 80% of the total number of all neurosurgical patients. Despite the recent
comprehensive study of various aspects of severe TBI, the use of modern visualization methods,
multimodal neuromonitoring, and assessment of the functional state of the brain, mortality in severe
TBI remains extremely high [1-7]. Currently, there is no consensus on the procedure, indications,
and evaluation of the effectiveness of the main methods for correcting the leading pathological
syndromes in severe TBI. The characteristics of the body's reactions in the early postoperative
period after removal of traumatic intracranial hematomas in relation to the course of endogenous
intoxication syndrome remain undisclosed. Studies devoted to the study of the characteristics of the
course and management of the postoperative period after removal of intracranial hematomas are few
in number [8-10]. This also confirms the relevance of developing algorithms for the timely and
differentiated use of various intensive care methods to prevent the unfavorable course of traumatic
disease in severe TBI [10-15].

Purpose of the work.To improve the results of intensive care in patients with traumatic
brain compression by optimizing the management of the postoperative period based on the concept
of the phasing of its clinical course and the development of a pathogenetic therapy system. Material
and methods. This study is based on the analysis of data obtained in 104 patients with brain
compression for the period from 2021 to 2024 and operated on at the Multidisciplinary Clinic of
Samara State Medical University, Department of Neurosurgery. Among the treated patients, there
were 88 men (84.6%), 16 women (15.4%). The age of the patients ranged from 12 to 79 years. The
average age of the patients was 45.7 = 7.4 years. Most often, traumatic brain compression was
observed in people aged 20-39 (49 (47.1%) and more often in men. Traumatic brain compression



was significantly less common in patients under 19 years of age and over 60 years of age, accounting
for 14 (13.5%) and 13 (12.5%) cases, respectively. Sixty-eight patients (65.4%) were delivered to
the hospital by ambulance, while the remainder were transported by public transport. Of the 104
patients admitted, 21 (20.2%) sustained their injury while intoxicated. All patients underwent a
clinical and neurological examination upon admission, CT or MRI of the brain, and, after diagnosis,
underwent emergency surgery. Neuroradiological data obtained from CT/MRI of the brain included
hematoma location, midline brain structure displacement, and the maximum width, height, and
length of the blood clot. The patients examined in the hospital were diagnosed with severe traumatic
brain injury with brain compression, which included epidural hematomas in 37 patients (35.6%),
subdural hematomas in 62 patients (59.6%), intracerebral hematomas in 9 patients (8.7%), multiple
intracranial hematomas in 5 patients (4.8%) and impression skull fractures in 18 patients (17.3%).
Preoperative preparation of patients with traumatic brain compression was usually carried out
urgently, since treatment in the early period should be comprehensive and pathogenetically justified.
All of the 104 observed patients underwent surgery. The indication for surgical treatment is the
presence of traumatic compression of the brain, causing increasing compression of the brain. The
only contraindication to surgical intervention should be considered only the presence of an agonal
state of patients. Results of the study Analysis of general cerebral, focal and brainstem symptoms
characterizing the severity of brain damage revealed three main variants of the clinical course of
traumatic brain compression: 1) variant without a "lucid interval” - 61 patients (58.7%); 2) variant
with an erased "lucid interval” - 24 patients (23.1%); 3) variant with a "lucid interval™ - 19 patients
(18.3%). When considering the clinical semiotics, attention was drawn to the fact thatMost often,
patients were admitted without SP (58.7%), in a comatose state (11.5%), with the presence of
meningeal symptoms (72.1%). Of the disorders of the oculomotor nerves in patients with traumatic
brain compression, the most common symptom was pupillary inconsistency - anisocoria (37 patients
- 35.6%). It was usually combined with a decrease in photoreaction. Clinical data are considered
pathognomonic for intracranial hematomas, but the triad of symptoms: "lucid interval", anisocoria
and bradycardia were observed in only 36 (34.6%) of 104 of our patients. The transition from one
clinical phase to another, as well as changes within each phase, can develop according to 4
parameters: 1 - general cerebral, 2 - stem, 3 - local, 4 - according to instrumental research methods.
The dynamics after the elimination of brain compression according to the four above-mentioned
parameters may go either towards the reverse development of decompensation or its deepening. The
study of secondary brainstem symptoms in traumatic brain compression revealed four main forms
of secondary brainstem syndromes: mesencephalic form — 26 (25.0%); extrapyramidal form — 12
(11.5%); diencephalic form — 21 (20.2%); mesencephalobulbar form — 5 (4.8%). Epidural
hematomas were detected in 37 patients (35.6%), subdural hematomas in 62 (59.6%), intracerebral
hematomas in 9 patients (8.7%), multiple intracranial hematomas in 5 (4.8%). And impression skull
fractures were diagnosed in 18 (17.3%) patients. An assessment of the condition of victims with
traumatic brain compression according to the Glasgow Compression Scale showed (p<0.05) that 51
(49.0%) of the victims were in serious condition, and their condition was assessed at 11 points or
lower. At the same time, 53 (51.0%) patients were admitted to the hospital in a stunned state of
consciousness, 39 (37.5%) in a soporous state of consciousness, and 12 (11.5%) in a comatose state
of consciousness (Table 1).0%); extrapyramidal form — 12 (11.5%); diencephalic form — 21
(20.2%); mesencephalobulbar form — 5 (4.8%). Epidural hematomas were detected in 37 patients
(35.6%), subdural hematomas in 62 (59.6%), intracerebral hematomas in 9 patients (8.7%), multiple
intracranial hematomas in 5 (4.8%). And impression skull fractures were diagnosed in 18 patients
(17.3%). Evaluation of the condition of victims with traumatic brain compression according to the
Glasgow scale showed (p<0.05) that 51 (49.0%) of the victims were in serious condition, and their
condition was assessed as 11 points or lower. At the same time, 53 (51.0%) patients were admitted
to the hospital in a stunned state of consciousness, 39 (37.5%) in a soporous state of consciousness,
and 12 (11.5%) in a comatose state of consciousness (Table 1).0%); extrapyramidal form — 12
(11.5%); diencephalic form — 21 (20.2%); mesencephalobulbar form — 5 (4.8%). Epidural
hematomas were detected in 37 patients (35.6%), subdural hematomas in 62 (59.6%), intracerebral
hematomas in 9 patients (8.7%), multiple intracranial hematomas in 5 (4.8%). And impression skull
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fractures were diagnosed in 18 patients (17.3%). Evaluation of the condition of victims with
traumatic brain compression according to the Glasgow scale showed (p<0.05) that 51 (49.0%) of
the victims were in serious condition, and their condition was assessed as 11 points or lower. At the
same time, 53 (51.0%) patients were admitted to the hospital in a stunned state of consciousness, 39
(37.5%) in a soporous state of consciousness, and 12 (11.5%) in a comatose state of consciousness
(Table 1).

Table 1. The degree of impairment of consciousness in patients with traumatic brain
compression according to the Glasgow Coma Scale (p<0.05).

8 5 1 14
27 17 5 49
10 14 4 28

8 3 2 13

53 (51.0%) 39 (37.5%) 12(11.5%) 104 (100%0)

The phase of severe clinical decompensation was characterized by severe or extremely
severe conditions in patients. Fifty-three (51.0%) patients were in this phase before surgery.
Consciousness was severely impaired, ranging from profound obtundation (23 cases), stupor (18
cases), and coma (12 cases). Focal symptoms were overlaid by general cerebral and secondary
brainstem symptoms. Thirty-four (32.7%) patients were in the phase of moderate clinical
decompensation before surgery. Their general condition was moderate to severe. Symptoms of brain
compression or intracranial hypertension were clearly evident. Among the victims (primarily with
subdural hematomas), obtundation was observed in 13 and stupor in 21. In the moderate clinical
decompensation phase, signs of brainstem syndrome were detected in most cases, caused by both
the primary contusion, especially in acute subdural hematomas, and dislocation phenomena due to
brain compression. Immediately before surgery, the clinical subcompensation phase was observed
in 17 (16.3%) patients. This phase was characterized by the overall relatively satisfactory condition
of the victims. Fourteen patients were conscious, and three were obtunded. There were no brainstem
neurological symptoms.

Table 2. Assessment of treatment results of patients according to the outcome scale

10 9.6
4 3.8

8 7.7
16 154
66 63.5
104 100.0

As can be seen from Table 2, when assessing the quality of life of the patients we treated
using the Glasgow Outcome Scale, good recovery — return to normal life with minimal impairment
(5 points) — was observed in 66 (63.5%) patients; moderate disability (4 points) — in 16 (15.4%);
severe disability (3 points) — in 8 (7.7%) and persistent vegetative state (2 points) — in 4 (3.8%)
patients (p<0.05).

The results of treatment for traumatic brain compression were largely determined by the
timeliness and adequacy of neurosurgical intervention and drug therapy. However, according to our
data, in 11 (10.6%) of 104 cases, repeat surgeries were required due to the formation of postoperative
epidural hematomas, recurrent intracranial hematomas, and cerebral edema. In the postoperative
period, as our observations showed, three main groups of complications occurred. The first is
ongoing or new compression of the brain caused by postoperative epidural hematomas during the
initial surgery and other compressing factors; the second is inflammatory complications involving
wounds, the substance and membranes of the brain, and the lungs; the third is trophic disorders of
the body's integuments and internal organs. The most common complications observed in 11 repeat-
operated patients were postoperative epidural hematomas (4 cases, 4 deaths), and hematoma
recurrences (2 cases, 2 deaths). The highest mortality rate was observed among patients diagnosed



with multiple brain compression factors (7 cases) and among those with acute subdural hematomas
(4 cases) that developed against the background of severe brain contusion. The overwhelming
majority of patients (8 cases) died within the first 9 days after surgery. Of the 104 patients operated
on, 12 (11.5%) died. Analysis of our material showed that all of them were operated on in the phase
of severe clinical decompensation. In isolated cases, death occurred on the 11-12th day, and in rare
cases more than 1 month after the injury.

Preoperative GCS scores significantly correlated with in-hospital mortality. Of 12 patients
(11.5%) with a preoperative GCS score of 8 or <8, 8 (7.7%) died. Meanwhile, 2 (1.9%) deaths
occurred among 39 (37.5%) patients with a preoperative GCS score of 9 to 11 (p<0.05).

The degree of midline structure displacement according to brain CT/MRI data was also
significant and correlated strongly with mortality. Compared with 27 (26.0%) patients with midline
structure displacement of less than 5 mm (<=5), 44 (42.3%) patients with displacement of more than
15 mm had a comparatively high mortality rate (p<0.05).

The time between injury and surgery significantly influenced the final outcome. Patients
who underwent surgery less than six hours after injury had a relatively lower mortality rate than
other patients (p<0.01).

The percentage of fatal outcomes increased as the degree of impaired consciousness
increased (stupor-stupor), and conversely, the percentage of favorable outcomes (improvement)
decreased as the degree of impaired consciousness increased (p<0.05).

The following prognostic factors influenced the outcome of severe traumatic brain
compression: the severity of the injury, the combination of intracranial hematomas and contusion
foci, the severity of the patient's condition before surgery, the timing of the surgery, the method and
technique of the surgery, and the course of the postoperative period (p<0.05). Moreover, an
important component determining certain features of neurosurgical treatment of intracranial
hematomas and the outcome of brain injury was not only the age factor but also the phases of the
traumatic brain compression. A comprehensive and dynamic study of the postoperative period from
the perspective of the concept of the phasic clinical course of traumatic brain compression, based
on the state of compensatory mechanisms of the brain and the body as a whole, can contribute to
more appropriate patient management after surgery and improved treatment outcomes.

Conclusion.The clinical phase in which victims undergo surgery largely determines their
progression. The postoperative period for traumatic brain compression is characterized by a phased
course. The clinical subcompensation phase is the smoothest postoperative period after surgery. The
deepening or reversal of decompensation is determined by four parameters: general cerebral, vital
signs, local, and instrumental data. To achieve more rapid restoration of compensatory mechanisms
in the postoperative period, surgery should be performed at a pace that anticipates the worsening of
clinical decompensation, removing all compressing factors and providing sufficient decompression.
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