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y Nali€eHTIiB i3 YepenHo-M03K0BOI TpaBMol0. — KaamidikariiiiHa HaykoBa mpartis
Ha IIpaBaxX PyKOMUCY.

Huceprariiss Ha 3100yTTsS CTymeHs JokTtopa ¢utocodii B Taly3l 3HaHb
22 OxopoHa 370pOB’s 3a crerianbHICTI0O 222 MeaumHa (HayKoBa CICialbHICTh
«Hetpoxipypris»). — HarionansHa MmeaudHa akajaeMis MiCISIUIIIOMHOT OCBITH IMEHI
I1. JI. IlTynuka MO3 Ykpaiau, Kuis, 2020.

B nucepraiiii Ha OCHOB1 MPOBEICHOT0 KOMITJIEKCHOTO JTOCIKEHHS KITHIYHUX
pe3yibTaTiB JIarHOCTUKU Ta JaHUX HEWpOBI3yasizailii Mpe/CTaBICHO TEOPETUYHE
y3araJjbHEHHS HAyKOBOI MpOOJIeMH BTOPUHHOI TreMopariyHoi mporpecii 3a0o0iB
(BI'TI3), mo momsirae y 3011bII€HI PO3MIPIB T€MOPAridyHOro 320010 TOJIOBHOT'O MO3KY
noHaa 30%, a TakoXk MOSB1 HOBUX BiJIJIaJICHUX BOTHUIIl reMOparii, sIkux He 0yJio mpu
nepBuHHOMY oOctexeHl. Y Bumagkax BI'TI3, TpaBma yckinagHIO€TbCS BTOPUHHUM
YIIKOJI>)KEHHSM BHACIIJIOK YUCICHHUX MOJICKYJISIPHUX MEXaHI13MiB, SIKI IPUBOJASTH 10
nucynkii mikpocyauH. BI'TI3, 30Ha nmepBUHHOT KOHTY31i, Ta Ba30reHHU HAOpSIK,
K1 BUHUKAIOTh Y BIJICTPOYCHOMY IEPIOAl MICIS TPaBMHU CTBOPIOIOTH Macc-e(exT i3
KOMIIPECIEI0 CYCIHIX TKaHWUH Ta HEPITKO KOMIPECIHHO-AUCIOKAIMHUN CHHIPOM
(KAC), 13 kJIIHIYHUM MOTIPIIEHHAM CTaHy XBOpOro, IO B MOJAJbIIOMYy 0e€3
BIJIMOBITHOT KOPEKIIIT 10 XIpypPridYHOrO0 BHUIAJICHHS BHYTPIIIHHBOMO3KOBOI T€MaTOMH
abo nexkommpecii A 3ano0iraHHs CMeEpTI XBOpPOro. BHBYEHHS KIIIHIYHHUX Ta
panionoriuHux ocobnuBocter nepediry BITI3 y maiieHTIB 13 4epenHO-MO3KOBOIO
tpaBMoto (UMT) mepenbauae Bu3HaueHHS (HAKTOPIB PU3UKY TAKOTO YCKIATHEHHS
Ui OOpaHHS ONTHUMAIbHOI JIIKYBaJdbHOI TAKTHKH, MOMEPEIKEHHS TMOTipIICHHS
KJIIHIYHOTO CTaHy Ta MOKPAIICHHS PE3yJIbTaTiB JIKyBaHHS.

Ha xmniHiyHOMY Marepiani BHBYEHO CTPYKTYpPY, XapaKTEpUCTHKY Ta
paaioIoriuHi 0cOOIMBOCTI 3a001B TOJ0BHOr0 MO3Ky (3I'M), 1X KJIiHIYHI IPOSBU MpHU
BI'TI3, cmiBcTaBieHO AaHl KIHIYHOTO Tepediry i3 JaHUMHM HeWpoBizyamsaiii y

namieHTiB 13 BITI3, Bu3HaueHo ¢akTopu pUBMKY TeMopariyHoi mporpecii Ta



KJIIHIYHOTO ToripimeHHs y mnamieHTiB ix 3I'M, 3anpomoHOBaHO ONTHMAaIbHHIMA
KOMIUIEKC 1HCTPYMEHTaJbHUX METOMIB JOCHIDKEHHA. TakoXX MpoaHadi30BaHO
OCOOJIMBOCTI Ta pe3yjibTaTH XIpypriyHUX BTpy4yaHb y mnarieHTiB 13 3I'M, ski
yeknagauiucs BITI3.

Jluceprariiiine JOCTIJDKEHHS IPYHTYEThCS Ha PETPOCHEKTUBHOMY aHai3i
pe3yibTaTiB JiarHOCTHKU Ta JikyBaHHS 148 mamientiB (120 4onoBikiB Ta 28 KIHOK) 3
3I'M, siKi 3HAXOAWJIMCS Ha CTAIllOHApPHOMY JIIKYBaHHI y BiJUIeHH1 Herpoxipyprii Nel
KuiBChKOT MIChKOT KJIIHIYHOT JIIKapHi MBHJIKOT MearuHO1 toromoru 3 2016 o 2017 pp.

Kpurepii BKIIOUEHHS B AOCI1KEHHS:

- 3I'M OyB TOJOBHMM MOCTTPABMAaTUYHHM  BHYTPIIIHbOYEPEITHUM
YIIKOJ/I>)KEHHS,

- Tocmitanizamis B 1-ury 100y miciig TpaBMu;

. OO0'em 3a00r0 cranoBuB OuIbIIEe 1 MIT;

- HasBHICTp 1aHUX KJIIHIYHOTO CIIOCTEPEKEHHS Ta HEBPOJOTIYHOIO CTATYCY
npotsroMm 1 qobu rocmitanizarii,

- Kourponsna xommtorepna tomorpadis (KT) B muHamimi mig yac
rocrrram3arii.

Kpurepii BUKITIOUSHHS 13 TOCIIIKEHHS:

- HasBHicTh TOCTpPOi BHYTPINIHBOYEPENMHOI TEMATOMU 13 BUPAKCHUM
KOMITPECIHHO-TUCTOKAUIMHUM CUHAPOM; (PaKT MPOBEJEHHSA YPreHTHUX XIpYypriyHUX
BTpyuaHsb micis nepmoro KT;

- IlamienTn 13 Koarysiomnarti€ro, sika BU3HAYauacs BIAXWICHHSIM Oyab-sSKOTO
KPUTEPIIO BiJl HOPMHU 32 JAaHUMH KOAryjiaorpamu;

- 3acToCyBaHHS aHTHArPETAHTIB, AHTHUKOATYJISIHTIB;

- Biacytni kouTposbHi KT B tuHamiti JiKyBaHHS;

- TsKka coMaTU4YHA ITaTOJIOTIS;

- He moBHI1 3anucu B iCTOpISIX XBOPOOH.

BpaxoByrour Kputepli BKJIIOYEHHS Ta BHKJIIOYEHHS Oyno BimiOpano 148
narieHTiB 13 3I'M. 3rigHo knacudikarii BOO3 6iibmiicte XBOpUX OyiIu MOJIOAOTO Ta

cepennboro BiKy, 69 (46,6%) ta 51 (34,5%) narieHT BIAMOBIIHO, 1 MEHIIE



crapedoro Biky 8 (5,4%) narmientis. bymo 120 (81,1%) narieHTiB 4oJ0Bi4O01 cTaTi Ta
28 (18,9%) oci6 xinowoi crati. Illictmecar mw’sate (43,9%) mamieHTiB HA MOMEHT
rocmiTaiizamii OyJu B SICHIM CBIJIOMOCTI Ta B OTJIyIICHI, B cTaHi comopy — 47
(31,8%) Ta y xomi — 36 (24,3%) xBopuX, 3rifHO MmKamu KoM [masro. JlominyBana
tTpaBMa rosioBu BHacaigok JATII, y 62 (41,9%) Bumaakax, i3 uux 42 (67,7%) Bunaaku
nacakupu TpaHcnopTHuX 3aco0iB 1 y 20 (23,3%) Bumagkax - mimoxoau. [laginHs 3
BUCOTH BIIACHOTO POCTY OyIio mpuumnHOIO TpaBmu y 36 (24,3 %) marieHris, yaap mo
rojioBi TynuMm mpeameroMm y 34 (23 %) nmarmienrtiB. Haiimeniie Oyj0 XBOpPHX IiCIIs
karatpaBmMu — 16 (10,8%) narmientie. Y 66 i3 148 (44,6%) xBopux i3 3I'M, mpu
JTOCIIDKEHHI KpoBl Oyia BUSBJICHAa HaABHICTh ayikoroito. CepeaHidt dyac Bij
orpuMmaHHs TpaBMu 10 npoBeneHHs: KT ckmaB 4,343,3 rogunu. Cepen BKIFOUEHUX
naimieHTiB nepeBaxana audysna tpasma |l ta I Tamy mo kmacudikamii Marshall
(1992), 90 (60,8%) ta 39 (26,4%) BumnazaxiB BiamosigHo, 13 (8,8%) narieHTiB Manu
nudysny Tpasmy 1V tuny, 6 (4,1%) — VI tuny mo Marshall. TTamienTu 3 audy3Horo
tpaBmoto | Ta V tuni mo Marshall nanexanu no kpuTepiiB BUKITIOUCHHSI.

Kontponsna KT romoBHoro mMo3ky Oyna BUKOHaH1 B mepili 12 roauH micis
tpaBmu y 133 (89,9%) mamienris, y 14 (9,5%) xBopux B npomMixky 13—-24 rogunwu, B
1 xBoporo — B mepion 24-48 romun. Y 36 (24,3%) Bumagkax koHtpoiabHa KT
MPOBOJMIIACS BHACHIJIOK TIOTIPIIEHHS HEBPOJOTIYHOTO CTaHy, y BCIX 1HIIUX
sunazakax (113 (76,41%) xBopux) 3 METOO KOHTPOJIIO JUHAMIKH 00’ €My 3a00¥0.

3a pganumu a"amizy KT ronoBu Ta BuMiproBaHHS 00’€MIB MEPBHUHHUX 1
KOHTPOJIBHHUX 3HIMKIB Oys10 BctanoBieHo BITI3 y 66 (44,6%) narieHTiB mig gac ix
nikyBauus. Y 82 (55,4%) narnientiB He BusBiacHO o3Hak BI'TI3 3a manumu KT Mo3ky,
y 68 (82,9%) i3 Hux 30iabmieHHs Boruuina 3I'M He BimOymnocs, a y 14 (17,1%)
30iabienHs He gocsario 30% mopory Big momepennboro. Cepen 66 (44,6%)
naiienTis, i3 BI'TI3, y 47 (82,2%) naiienTiB 00’€M AOCATHYB 301JIbIICHHS B MEKaX
30-100% wmix meprioro i kouTposasHo KT. YV 19 (28,8%) BinOymacs macusHa BI'TI3
oureire 100% 06’emy B mopiBHsHHI i3 mepmoro KT. Cepen 126 (85,1%) narmienris
Opu TEOMETPUYHOMY BM3HAU€HI JIOKajizaulii, OyJ0 BHSBIEHO JOCTOBIpHE

nporpecyBaHHs 3a001B y JIOOHUMX Ta ckpoHeBux aursHkax (P=0,015 ta P=0,004,



BiZIMOBITHO). Po3Mmip Boruuiy 3a60t0 Oinbme 10-25 cm® — OR 6,3 (95% CI, 1,31-
30,3) (p-0,010), 3mimenns cepenuanux crpykryp Ha nepBuHHii KT — OR 4,8 (95%
Cl, 1,48-15,5) (p-0,005), kommpecis 6azampuux nucreps — OR 2,8 (95% ClI, 1,36-
5,6) (p-0,004), nasBHicTh cybapaxHoinaiapHOro kpoBopmimBy — OR 2,4 (95% Cl,
1,22-4,6) (p-0,010) ta IV tun UMT no knacudikarnii Marchall — OR - 8.0, CI (1.6-
76.1) (p-0,002) acomiroBanmcs 13 TMIABUIICHMM pPU3MKOM BUHHMKHEHHs BITI3.
KJiHiuHe MOTipIIeHHs! CTaHy XBOPUX OYyJIO0 BUSBIEHO y KOXKHOTO 11’siToro - 24,3% (36
XBOPHX).

Cepen mamieHTiB i3 KIHIYHAM moripiieHHsM y 22 (61,1%) Bussieno BITI3,
me y 4 (11,1%) #ioro mpuYMHOIO CTano 30UTBIICHHS PO3MIpIB emi-cyOaypanbHOi
rematomu, y 10 (27,8%) 30iibIIMBCS HAOPSK TOJOBHOI'O MO3KY 0€3 BHPaKCHHX
O3HaK MPOTPECYBAHHSA FEMOPAriyHOTO KOMIIOHEHTY.

Cepen 22 martiedTiB i3 kimiHiyHEM noripmeHasM ta BI'TI3, 9 (40,9%) xBopux
Oynmu TmpoomepoBaHi B yPreHTHOMY TMOPSAKY 33 PaJioJOTIYHUMHU TTOKa3aMU
(kommpecis Ta auciokaris), pemTi 13 (59,1%) xBopuM npoBecHA MEIMKaMEHTO3HA
NpoTHHAOpsKOBa Teparmis, sika Oyna edexkrtuBHoro y 7 (31,8 %) mnarieHTis, i
HeepektuBHOIO y 6 (27,3%) Bumaakax. [li mamieHTH micias  MOBTOPHOI
HelpoBizyai3allii OyJu MpoorepoBaHi.

AHani3 pu3MKiB yCKJIaJHCHHS BUSBUB, 1[0 HACTYIHI PaaioJIOTIdHI TapaMeTpu:
3MIICHHSI CepeAMHHUX CTPYKTYp Ha 5 MM mipu nepunHid KT (OR = 3,3 (95 % CI,
1,16-9,30) (p=0,020), xommpecis 6azanpuux muctepn (OR 12,3 (95 % CI, 5,06—
29,80) (p=0,010) ta BI'TI3 (OR- 2,4 CI (1,05-5,7) (p=0,022), xoTpi moB's3aHi i3
BUILUM PU3UKOM KJIIHIYHOTO MOTIPIIEHHS.

Binctpoueni oneparii y mamientiB i3 3I'M Oynu nposeneni y 25 (16,9%)
Bunaakax,i y 15 (60%) sunankax 3 sikux, Oyma BusiBieHa BITI3 3 dopmyBanHSIM
BIJICTPOUCHUX BHYTPIIIHBOMO3KOBUX remaroM 13 HapoctanHsMm KJIC, mo ckmano
10,1% BiacTpoueHux omnepairiii y maiieHTiB i3 31’ M.

[Ticas mposenenoro JikyBanHs 125 (84,5%) xBopux onyxanu Ta Oynu
BUIKCAHI, a00 TepeBeACHI B IHINMWK JIKyBaJbHUU 3aKkjiaj Ha pealimiTarito, 23

(15,5%) narientu momepiio. CepeHs TPUBAIICTH JIIKYBaHHS TAIEHTIB ckiaia 28,2



aai 13 BI'TI3 ta 13,4 aniB 6e3 nporo ycknagaeHas (p<0,0001). Xoporri pe3ynpTaTu
3a GOS (4-5 6aiiB) mepen Burmmckoro Manm 113 (71,5%) xBopux, HECHPUATIMBHMA
pesynbrat JikyBanHs (1-3 6ann) mo GOS manu 35 (28,5%) narientiB. JleTanbHICTh
Oymna 3HayHO BUIIOI y rpymi mamientiB 13 BI'TI3, ge Oymo mporpecyBaHHS, HIX Y
rpymi, y skiii e Oyio nporpecyBanns (p<0,001).

KuarouoBi cioBa: 3a6iii roJIOBHOrO MO3KY, BTOpMHHA reMopariyda mporpecis

3a001B, KJIIHIYHE TOTIpIIEHHS, HEUPOBi3yali3allii, BiICTpOYeHA OTepallis.
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According to the comprehensive study of the clinical and neuroimaging data,
the dissertation presents a theoretical introduction of the scientific problem —
secondary hemorrhagic progression of brain contusions, which mean an increasing of
brain contusion in the size over 30%, and appearance of new distant contusions that
were absent during the initial examination. In cases of hemorrhagic progression, brain
contusions are complicated by secondary trauma due to the numerous molecular
mechanisms that lead to microvascular dysfunction. Secondary hemorrhagic
progression, primary concussion zone and vasogenic edema that are occurred in the
delayed period after injury create a mass-effect with compression of adjacent tissues
and herniation syndrome that lead to clinical deterioration, and without treatment
correction to surgical intervention for removing of intracerebral hematoma or

lifesaving decompression craniotomy. The evaluation of the clinical and radiological



peculiarities of patients with traumatic brain injury provides the identification of risk
factors of this complication with the aim to select the optimal treatment strategy for
prevention of clinical deterioration and improve treatment outcomes.

On the clinical data, the structure, peculiarities and radiological features of the
brain contusions and their clinical manifestations in case of secondary hemorrhagic
progression were studied, the clinical course was compared with neuroimaging data
in patients with secondary hemorrhagic progression, risk factors for hemorrhagic
progression and clinical deterioration in patients cerebral contusions were analized,
and optimal set of instrumental diagnostic evaluation was offered. The features and
results of surgical interventions in patients with cerebral contusions complicated by
secondary hemorrhagic progression were also analyzed.

The dissertation is based on the data of 148 patients (120 men and 28 women)
with brain contusions who were hospitalized in the Department of Neurosurgery No. 1
of the Kiev City Clinical Emergency Hospital from 2016 to 2017.

Inclusion criteria in the study:

- Brain contusion was the main post-traumatic intracranial injury;

- Hospitalization on the 1st day after the injury;

- Contusion volume was more than 1 ml;

- Available clinical data of a dynamic neurological examination during 1 day
of hospitalization;

- Repeat CT scan during hospitalization.

Exclusion criteria:

- The presence of acute intracranial hematoma with severe dislocation
syndrome and urgent surgical intervention after the first CT scan;

- Patients with coagulopathy, which was determined by the deviation of any
parameter of coagulation panel;

- Patients receiving antiplatelet or anticoagulation agents;

- No repeat CT during treatment;

- Severe comorbid illness



- Incomplete medical records.

Cosidering inclusion and exclusion criterial48 patients with brain contusion
were enrolled. According to WHO classification, most patients 69 (46,6%) patients
were young and middle-aged (51 (34,5%) patients), and patients in senile age 8
(5,4%) were the less. There were 120 (81,1%) male patients and 28 (18,9%) female
patients. Most of the patients at the time of admission were alert — 65 (43,9%)
patients, stuporous — 47 (31,8%) and in a coma — 36 (24,3%) according Glasgow
coma scale. A common cause of head injuries was road traffic accidents, in 62
(41,9%) cases, among them (42 (67,7%) cases were vehicle passengers and 20
(23,3%) were pedestrians). Falling was the cause of injury in 36 (24.3%) patients, a
violent trauma in 34 (23%) patients. The lowest numbers of patients were after
catatrauma accident - 16 (10.8%) patients. In 66 among 148 (44,6%) patients with
brain contusions, alcohol intoxication was found after blood tests. The average time
between injury and CT was 4,3 + 3,3 hours; among the included patients, diffuse
injury type Il and Il according to Marshall classification were found in 90 (60,8%)
and 39 (26,4%) cases, respectively, 13 (8,8%) patients had diffuse trauma of type IV,
and 6 (4,1%) — V type according to Marshall. Patients with diffuse trauma type I
and V according to Marshall classification belong to the exclusion criterias.

Repeat head CT scans were performed during the first 12 hours in 133 (89,9%)
patients, in 14 (9,5%) patients, the first repeated CT was performed between 13-24
hours, in 1 patient — in the period 24-48 hours. In 36 (24,3%) cases, repeat CT was
performed due to clinical deterioration, in all other cases (113 (76,41%) patients) for
evaluated the dynamics of the contusion volume.

After analyzing the CT scans and measuring the volume of the primary and
repeat images, it was found that 66 (44,6%) of the patients experienced hemorrhagic
progression of brain contusions during their treatment. In 82 (55,4%) patients, CT did
not reveal any signs of progression, in 68 (82,9%) of them, an increasing of contusion
did not reached threshold in 30% and in 14 (17,1%). Among 66 (44,6%) patients with
hemorrhagic progression, 47 (82,2%) patients, had increasing of contusion in the

range between 30-100% on repeat CT. In 19 (28,8%) patients there was a massive



progression more than 100% of the volume compared with the first CT. Among 126
(85,1%) patients in which localization was geometrically determined, significant
progression of contusion was found in frontal and temporal lobes (P=0,015 and
P=0,004, respectively). The size of the contusion 10-25 cm® — OR 6,3 (95% ClI,
1,31-30,3) (p-0,010), midline shift on the first CT — OR 4,8 (95% ClI, 1, 48-15,5) (p-
0,005), basal cisternal compression — OR 2,8 (95% CI, 1,36-5,6) (p-0,004),
subarachnoid hemorrhage — OR 2,4 (95% CI, 1,22-4,6) (p-0,010) and type IV
according to Marchall classification — OR — 8,0, CI (1,6-76,1) (p-0,002) were
associated with an increased risk of progression. Clinical deterioration was found in
every fifth - 24,3% (36 patients). Among patients with clinical deterioration, in 22
(61,1%) cases, hemorrhagic progression was observed, in another 4 (11,1%) cases it
was caused by an increase of extra axial hematoma, and 10 (27,8%) cases of cerebral
edema without signs of an increasing of hemorrhagic contusion.

Among patients with clinical deterioration in 22 (61.1%) hemorrhagic
progression of contusion was observed , in 4 (11.1%) cases extraaxial hematoma
enlarged and in 10 (27.8%) cases brain edema without signs of hemorrhagic
progression increased.

Among 22 patients with clinical deterioration and hemorrhagic progression, 9
(40,9%) patients were urgently surgicaly treated after repeat CT , and in 13 (59,1%)
— medical therapy for brain edema was started, and was effective in 7 (53,8%)
patients, and ineffective in 6 (46,2%) cases, were patients were operated after
repeated neuroimaging.

The risk analysis found that the following radiological parameters: midline
shit — 5 mm on the primary CT (OR=3,3 (95% CI, 1,16-9,30) (p=0,020),
compression of the basal cisterns (OR 12,3 (95% CI, 5,06-29,80) (p=0,010) and
hemorrhagic progression of contusion OR-2,4 CI (1,05-5,7) (p=0,022) were
associated with a higher risk of clinical deterioration.

Delayed surgery in patients with brain contusions were performed in 25

(16,9%) cases, and 15 (60%) patients with progression and the formation of the delay



intracerebral hematoma and dislocation syndrome, accounted for 10,1% of delayed
operations in patients with brain contusions.

After the treatment, 125 (84,5%) patients were discharged or transferred to the
another medical institution for rehabilitation, 23 (15,5%) patients died. The average
duration of the hospital stay in patients with hemorrhagic progression was 28,2 days
and 13,4 without this complication (p<0,0001). One hundred and thirteen (71,5%)
patients had good GOS results (4-5 points) before discharge, 35 (28,5%) patients had
an unfavorable treatment outcome (1-3 points). Mortality was significantly higher in
the group of patients with hemorrhagic progression, than in the group, did not show
progression (p<0,001).

Key words: cerebral contusion, secondary hemorrhagic progression of

contusion, clinical deterioration, neuroimaging, delayed surgery.
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