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PE3IOME

AxTyanbHicTb. BHacnigok noBHomacutabHoro BToprHeHHs PO Ha TepuTtopito YkpaiHu
3Ha4YHO 3pocria KiMbKiCTb MopaHeHux i3 6OMOoBOK XipypriyHOW TpaBmow. 3a AaHMMK
nitepatypu, TpaBMa OpraHiB rpyaHoi knitku craHosutb 10—12% Big ycix MexaHiuHMX
YWKOMKEHb. YacTnHa yLWKOMKeHb MNOB’A3aHa 3 MOSABOK iHAMBiAyanbHUX OpoHe-
XunetiB, sKi e(PEeKTMBHO MEepeTBOPIOOTbL MPOHMKHI TPaBMM Ha 3akpuTi. Takunm Tvn
YLWKOMKEHb Ma€e Ha3By «3abpoHboBa TpaBma». OCHOBHUA MEXaHi3M YLUKOOXEHHS
nereHb (KOHTY3is1 i po3puBM NapeHxiMu) Npu 3abpOHbLOBIV TpaBMi — panToBa MOTYXHa
komnpecisa. Npu GOMOBIM TopakanbHii TpaBMi Bidyanidauisi Mae Kro4oBe 3HAYEeHHs
ONS BUSIBNEHHS Ta NOBHOLIHHOT XapaKTePUCTUKM YLLKOMKEHb Ta iX yCKNagHeHb.

MeTa po6oTu. BuzHaunt 0cobnmBoCTi NposiBiB 3aOpPOHBLOBOI TPaBMU FPYAHOI KIiTKA
npv NPOMEHEBOMY AOCTIDKEHH.

Marepianu Ta Metogu. [ocnigxyBanucs nopaHeHi i3 3abpoHbLOBOK TpaBMOKO
rPyaHOI KMiTKK, SIKi 3HAXOAMMUCH Ha NikyBaHHI y BicbkoBO-mMean4HOMY KrliHIMHOMY
ueHTpi (BMKL) MiBHi4yHOro perioHy M. XapkoBa y BepecHi — rpygHi 2023 poky.
[MpomeHeBe AOCNIMKEHHS BKMNOYANo TPaauuinHy peHTreHorpadito opraHiB rpyaHoi
kniTkn (OlK), siky npoBegeHo BciMm nopaHeHum. Y31 3a npotokonamu FAST Ta BLUE
(Bedside Lung Ultrasound in Emergency) nposeaeHo y 75% Ta cniparnbHy KOMM loTEpHY
Tomorpadito (CKT) BukoHaHo y 45% nauieHTiB. 3 ornagy AOKasoBOI MEAMLIMHW CTaTTS
HanexwuTb Ao karteropii «Onuc cepii BUNaakie».

Pe3ynbrath Ta ix o6roBopeHHs. [lepeBaxHa 6inbLUiCTb YLWKOMKEHb NPY 3aOPOHBOBIN
TpaBMi npunagae came Ha 3abin nerexi (51,2%). Buginanu Tpu ctynexs 3aboto nerei,
3anexHo Bi4 NMOLWi YpaXeHHs, BUPaKEHOCTI PEHTreHIBCbKMX MPOSBIB Ta AMHAMIKM
npouecy. OCHOBHVMMMW PEHTTEHIBCbKMMU O3HakaMu 3aboto nereHb Oynu  AinsHku
3HWKEHHS1 MPO30POCTi BiA HE3HAa4yHOi [0 BMPAXEHOI IHTEHCMBHOCTI, 3 HEYiTKMMMU
KOHTypaMu, siki He BignoBiganyu aHaTOMIYHUM MeXaM CerMeHTiB. PeHTreHonoriyHa
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AAS LUTYBAHHS:

KapTuHa 3aboto (KOHTY3ii) nereHi moxe 6yTu BigTepmiHOBaHOW. 3HayHe 36inblUeHHS
KOHTY3ii Yepe3 24-48 rod. € HeraTMBHWM MPOrHOCTUYHWM MOKAa3HUMKOM 3 Nigo3poto
Ha BWHUKHEHHS1 NHEBMOHIi, acnipauii abo xuposoi embonii. I3onbLoBaHM 3abin
nereHb cnoctepirany y HesHauHin kinbkocTi (11,5%), 60 HanyacTiwe Bu3Havanocs
noefHaHe YLWKOAXKEHHS. BUHWKHEHHSI MHEeBMOTOpaKCy, reMmoTopakcy TiCHO MOB’A3aHO
3 nepenomamu pebep Ta po3puBamu nereHb. Po3puBK nereHb MOXyTb MaTtu BUMMSA,
326010 nereHi, TOMy Ha 3BWYaNHIA PEHTreHorpaMi ix BU3HAUMTU BaXKO, i Le BUMarae
npoBeaeHHst KT Ans BCTAHOBMEHHS OcTaToOdHOro AiarHo3y. He Tinbku 3abit nerei,
a n nepenomu pebep npu3BOAsATL A0 MHEBMOTOPAKCY, sIKMA 3a OG'€MOM MOBITPSA
y nneBparsbHi NOPOXHWHI MW NOAINANN HA Manun, CepeaHin, BENMUKMN Ta TOTanbHUNA.
Y 18,3% Bunagkis, kpiM TpPaBMaTUYHMX 3MiH NapeHxiMu nereHb Ta pebep, cnocTtepiranm
MiXXM'5130By eMdi3eMy M’SIKUX TKaHUH, OCHOBHOIO NMPUYMHOK BUHUKHEHHS SIKOT B HALLMX
cnocTepexeHHsix 6yB po3puB napieTanbHoi nnespu yrnamkom pebpa. BHacnigok
nopaHeHb i3 YLUKOOXEHHAM MapeHXiMW nereHb Yv iHTpanneBparnbHUX CYyAWH MOXe
PO3BMHYTUCS reMOoTOpaKc, sikuii Mu cnocTepirany y 23,2% nopaHeHux i3 3abpoHbOBOIO
TPaBMOIO FPyAHOI KNiTKW Ta MNOAINSANM Ha Manun, cepefHii, BENnUKMN Ta ToTanbHWUN
3anexHo Big 06’'eMy KpOBi y MnneBpanbHil MOPOXHUHI. Y BUSIBNEHHI reMoTopakcy
BeNnvke 3HadyeHHss mano 3actocyBaHHa Y3[ 3a FAST-npotokonom. Kpim TOro,
BMKOHaHHA Y3[ 3a BLUE-npoTokonoM A03BOMAMIIO BMBYATM 3MiHW | B nereHeBi
napeHximi, nepeBaBXHO Yy cybnneBpanbHUX BigAinax, Ta BUBYATM AUHAMIKY LMUX
3MiH Y npoueci NikyBaHHS1.

BucHoBku. HaiyacTiwumm nposiBom  3abpoHbOBOI  TpaBMM rpydein €  3abin
nereni (51,2%), nepebir sSiKOro 3anexuTb Bif YCKNagHeHb, WO BWUHUKNWU: PO3pUBM
nereHi, NHEBMOTOPAKC, rEMOTOPAKC, MOPYLIEHHA KapKacHOCTI T[PYAHOI  CTiHKMU.
MpoTe, cnig BiA3Ha4MTK, WO Npu 3aBPOHLOBIN TpaBMi YacTiwe crocTepirascs 3abin
| ctyneHs (67,4%), remotopakc | ctyneHs (16,3%), nHesmoTopakc | ctynexs (9,3%).
BuxigHum meTogoM NpoMeHeBOro AOCHimXeHHst npu 3abpoHboBii TpaBmi OK
3anuwiaeTbesa peHTreHorpadis, a BukopuctanHsa Y3[ 3a npotokonamu FAST ta BLUE
HaJa€e MOXMMBICTb BMBYMTM CTaH M’'SIKMX TKaHWH TPYAHOI CTiHKW, BUSIBUTU MHEBMO-
Ta/abo remoTopakc, nicnATpaBMaTUYHi 3MiHM y cybnneBparnbHuX Bigainax nereHb.
3actocyBanHst CKT npu 6Gownogin TpaBmi OK cnig BBaXkaTu KrYOBUM METOAOM
NPOMEHEBOro OOCHIOXEHHS, siKMA Ha gaHomy eTani y 45% nopaHeHux [03BOMMB
YTOYHWUTM OB'EM Ta XapakTep BHYTPILIHbOTPYAHWX YLIKOMKEHb y MOBHOMY 06cs3i,
NOPIBHSAHO i3 peHTreHorpagieto, Ta NPOBECTM TOYHY OLLIHKY LUX 3MiH NPy AUHaMiYHOMY
crnocTtepexeHHi. [MpuHumMnoBum € BuKoHaHHa CKT npwu BiOCYTHOCTI YLWIKOMKEHb
Ta yCKMagHeHb, LIO HeCyTb NpsiMy 3arposy XuTTo, abo Bxe nicns iX YCyHeHHs.
Y cTaTTi HaBegeHO KIiHIYHI CMOCTEPEXEHHSA MaUieHTIB 3 pi3HUMKU NposiBaMu 3abpo-
HbOBOT 6OMOBOT TPaBMU FPYAHOI KMIiTKM.

XopouwyH E.M., Cnyssk PM., lemenko l.B., lem’ssHeHko B.B., Konnakos O.B. MoxnueocTi npoMeHeBVX MeETOAiB
OOCNIAKEHHS Yy BU3HAYeHHi MposiBiB 3abpPOHBLOBOI TpaBMW OpraHiB rpyaHOi KNiTkW. YkpaiHcekul padionogiqyHuli
ma oHkomnoeiqHull xypHan. 2024. T. 32. Ne 1. C. 19-31. DOI: https://doi.org/10.46879/ukroj.1.2024.19-31
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ABSTRACT

Background. Russia’s full-scale invasion of Ukraine caused a significant increase
in the number of the wounded with surgical combat trauma. According to the literature
data, chest injuries account for 10-12% of all mechanical injuries. Some of them are
associated with the invention of personal body armor vests that effectively convert
penetrating traumas into closed ones. Such type of trauma is called a «behind-armor
blunt trauma». Sudden powerful compression is the main mechanism of lung injuries
(contusion and parenchymal lacerations) in a behind-armor blunt trauma. In a combat
thoracic trauma, imaging plays a key role in detecting and properly characterizing
injuries and their complications.

The purpose of the work is to determine characteristics of symptoms of a behind-
armor blunt trauma of the chest in radiation imaging examination.

Materials and methods. Our study involved the wounded with a behind-armor blunt
trauma of the chest who underwent treatment at the Military Medical Clinical Center
of the Northern Region, Kharkiv, over the period from September to December 2023.
Imaging examination included a conventional chest X-ray, which was performed
in all patients, an ultrasound examination according to FAST (Focused Assessment
with Sonography in Trauma) and BLUE (Bedside Lung Ultrasound in Emergency)
protocols, which was performed in 75% of patients, and computed tomography
which was performed in 45% of patients. From the viewpoint of evidence-based
medicine, the format of this study is a case series.

Results. Lung contusion accounts for the overwhelming majority of injuries (51,2%)
in a behind-armor blunt trauma. We distinguished three degrees of lung contusion,
depending on the size of the injured area, severity of X-ray symptoms, and the injury
course over time. The main radiological features of lung contusion were areas
of reduced transparency (from mild to severe intensity) with unclear contours that
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did not correspond to anatomical borders of segments. X-ray symptoms of lung
contusion can be delayed. A significant increase in contusion size after 24—48 hours
is a negative prognostic factor for pneumonia, aspiration, or fat embolism. The isolated
lung contusion was observed in a small number of cases (11,5%), because most
patients had multiple trauma. Emergence of pneumothorax and hemothorax is closely
associated with rib fractures and lung lacerations. The latter can look like lung contusion,
therefore they are difficult to detect on a conventional X-ray image. Thus, CT is required
to establish a final diagnosis. Not only lung contusion but also rib fractures caused
pneumothorax which was categorized into small, moderate, and big according to air
volume in the pleural cavity. In 18,3% of cases, besides traumatic changes in the lung
parenchyma and ribs, we observed intramuscular emphysema of the soft tissues,
which was mainly caused by laceration of the parietal pleura by a piece of rib.
As a result of the wounds accompanied with the injury of the lung parenchyma or
intrapleural vessels, there is a risk of development of hemothorax, which was
observed in 23,2% of patients with a behind-armor blunt trauma of the chest and
categorized into small, moderate, big, and total depending on blood volume in the
pleural cavity. FAST ultrasound examination was essential for detecting hemothorax.
In addition, BLUE ultrasound examination allowed us to also study changes in the
lung parenchyma, primarily in subpleural areas, and observe these changes in
the process of treatment over time.

Conclusions. The most frequent symptom of a behind-armor blunt trauma of the chest
is lung contusion (51,2%), the course of which depends on complications: lung
laceration, pneumothorax, hemothorax, fractures of the chest bones. However, it should
be noted that in a behind-armor blunt trauma, we observed more frequently
a first-degree contusion (67,4%), a first-degree hemothorax (16,3%), and
a first-degree pneumothorax (9,3%).

X-ray examination remains a standard radiation imaging method for a behind-armor
blunt trauma of the chest organs, and the use of FAST and BLUE ultrasound
examination makes it possible to examine soft tissues of the chest, detect pneumo-
and/or hemothorax, posttraumatic changes in the subpleural lung regions.

The use of spiral CT in a combat trauma of the chest organs should be considered
a key radiation imaging method, which, at this stage, allowed us to comprehensively
determine the extent and nature of chest injuries in 45% of patients, compared to X-ray
examination, and also accurately assess these changes over time. The use of spiral
CT is essential in absence of life-threatening injuries and complications, or after
their elimination. In the article, we present clinical cases of patients with various
symptoms of a behind-armor blunt combat trauma of the chest.

Khoroshun EM, Spuziak RM, Demenko PV, Demianenko VV, Kolpakov OV. Capabilities of radiation imaging
methods in detecting symptoms of behind-armor blunt trauma of the chest organs. Ukrainian journal of radiology
and oncology. 2024;32(1):19-31. DOI: https://doi.org/10.46879/ukroj.1.2024.19-31

3B’30K pO6OTH 3 HOYKOBUMM MPOrPaAMAMM,
NAGHAMM | TEMAMM

Cratta € dparMeHTOM HaykoBO-AOCMigHOT poboTh
kacpenopu pagionorii Ta pagiauinHoi mMeguuuHM  Xap-
KIBCbKOrO  HauUiOHanbHOro  MEeAWYHOro  YHiBepcuUTeTy
MiHicTepcTBa oxopoHu 340poB’a YkpaiHn «OnTumisauis
cuctemu  pagiadinHoi  6esnekM  UMBINbHUX  3aknagis
B YMOBax HaA3BUYaWHUX CUTyaLid BOEHHOIO CTaHy»,
HOoMep [AepxaBHoi peectpauii: 0123U103208, npuk-
napHa, TepMmiH BukoHaHHa 2023-2027 pp., KepiBHUK —
3aBigyBay Kadeapu, AOKTOP MEAMYHUX Hayk, npode-
cop B.IM. CtapeHbkuia.

BCTYN

BHacnigok noBHOmMacwTabHOro BTOpPrHeHHA P®
Ha TepuTopilo YKpaiHM 3Ha4yHO 3pocna KinbkicTb nopa-
HeHux i3 GoroBO XipypriyHoo TpaBmow. 3a AaHMMKU
niTepaTtypu, TpaBma OpraHiB rpygHoi KniTkKM CTaHOBWUTb
10-12% Big yCiX MexXaHiYHUX YLUKOAXEHb, 3rigHO 3 Aa-
HuMn ATO/OOC, uen nokasnuk cdarae 11,7% [1, 2].
Ak Bkasye Miller K., Richardson J. [3], npn 6onosin

Relationship with academic programs,
plans and themes

The article is a fragment of the research work of
the Department of Radiology and Radiation Medicine
of Kharkiv National Medical University of the Ministry
of Health of Ukraine «Optimization of the radiation
safety system of civilian institutions under the circum-
stances of martial law emergencies», state registration
number: 0123U103208, applied, period for performance:
2023-2027, led by Head of Department, Doctor of
Medical Sciences, Professor V.P. Starenkyi.

INTRODUCTION

Russia’s full-scale invasion of Ukraine caused
a significant increase in the number of the wounded
with surgical combat trauma. According to the literature
data, chest injuries account for 10-12% of all mecha-
nical injuries. According to Joint Forces Operation data,
this figure reaches 11,7% [1, 2]. As stated by Miller K.,
Richardson J. [3], high lethality rate at the prehospital
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TOpaKkanbHiA TpaBMi BWUCOKI MOKA3HWKM FeTanbHOCTI
Ha pJorocnitTanbHOMy Ta Ha rocniTanbHOMY eTanax
(27% i 12,2-25% BIiANOBIAHO) 3yMOBIMEHI PO3BUTKOM
TSDKKUX FOCTPUX ANXanbHO-LMPKYNSaUinHux po3nagis [4].

OCHOBHMMW MexaHiaMaMu TopakanbHoi  6oiioBoi
TpaBMWU € HacKpi3Hi, 3akpuTi TpaBMu Ta BUOYxOBi nopa-
HeHHsi. YacTuHa YyWKOMKEeHb MOB’'si3aHa 3  MOSIBOIO
iHOMBIgyanbHNX GPOHEXMNETIB, AKi edpeKTMBHO NepeTBo-
pIOKOTb MPOHUKHI TPaBMW Ha 3akpuTi. TakMn TUN yLIKOA-
XeHb Mae Ha3By «3abpoHboBa TpaBma» [5]. 3a mexa-
Hi3MOM YTBOPEHHSI BOHW PO3NOAINSATLCA Ha 3aKpuTi
(koHTY3iliHa TpaBMa, WO BiaOyBaeTbCs BHacMigok nepe-
Jadi  KIHEeTWYHOI eHeprii ypaxyl4yoro areHTa u4epes
OGpoHennacTuHy) Ta npoHukatodi (kyns abo ocKomnok,
WO Nponwnun 4vepe3 OPOHEXMNET, Ta OCKonku OpoHe-
nnactnHn). OCHOBHUA MEXaHi3M YLIKOXKEHHS NereHb
(KkOHTY3is | po3puBKM napeHxiMu) npu 3abpOHLOBIN
TpaBMi — panToBa MOTyXHa Komnpecis [6]. Lle npuaso-
OVTb 00 anbBeONsPHOro KpoBOBUNMBY 6e3 MopyLUEHHS
anbBeonsipHoi apxiTekTypu. 3abii nereHb € Hannowmpe-
HILUWMM YLIKOZXKEHHAM NapeHXiMU nereHb, sike BUHUKaE
nig yYac Tynoi TpaBMW rpyaHOI KNiTkW. Ha noro yactky
npunagae 50,2% Big YyCiX YLWKOMDKEHb  rpygHol
KniTkM nig 4ac GowvoBux Ain [7]. Xova 3abi nereHb
aCoLOETLCS 3 HKYMM PU3NKOM CMEPTHOCTI, MOPIBHAHO
3 iHWWMK TpaBmMamu [pyaHOI KNiTKA, OTPUMaHMMM
BiiCbKOBOCYX0O0BLSIMW, piBEHb CMEPTHOCTI 4Yepe3 3a-
KpuTy TpaBMy Moxe pocsaratn 25% [8]. lNosicHioeTbea
ue TUM, LLIO BOHA MalXe 3aBXAW MNoB’sizaHa 3 iHLWMMK
nopaHeHHAMW rpyAHOT KNiTKW, TakMMK sIK pO3pUB NereHb,
NHEBMOTOPaKC i remoTopakc [9]. BMHMKHEHHS iX MOXe
OyTV CNpPUYMHEHO Le 1 BTOPUHHO: nepernomamun pebep
4 po3apobreHHsM rpyaHOi KNiTkM 4vepe3 nepepavy
eHeprii cHapsiga TBepaih nnacTuHi  GpoHexuneTta,
a 3 Hel Ha rpygHy cTiHky [10-12].

Mpu GovoBii TopakanbHin TpaBMmi Bidyanisauis mae
KMOYOBE 3HaYeHHs1 [ONs BUSIBMEHHS Ta MOBHOLIHHOT
XapakTepUCTUKN YLUKOMXEHb Ta iX ycknagHeHb. O6csir
OiarHOCTMYHOI iHdbopMmaLlii BUBHAYaETLCS PiIBHEM Meany-
Hoi gonomorn. B YkpaiHi Ha | (gorocnitanbHoMy) eTani
3anpoBaKeHO OOCTEeXEHHs MopaHeHUX i3 3acTocy-
BaHHAM nopTtatuBHuMx Y3-anapaTiB Yy BigNoOBiAHOCTI
po npotokonie FAST (Focused Assessment with
Sonography for Trauma) ta eFAST (Extended Focused
Assessment with Sonography for Trauma) [13, 14] ana
[iarHOCTMKM NHEBMOTOPAKCY, reMOTOpaKcy, reMOMNHEBMO-
Topakcy, NHeBMoO- Ta/abo remonepukapgy. Ha rocnitans-
HOMY eTani peHTreHorpadisa 3actocoByeTbcsa Ha |l piBHi
(nepwa Ta kBanigikoBaHa nikapcbka Aornomora),
CKT — Ha Il (3a HasBHOCTIi o6nagHaHHs), Il Ta IV

(cneuianizoBaHa Ta BuWcCOKOcMeLianizoBaHa) pPiBHAX
MeaMYHOI gonomoru [6].
Meta po6oTu. BusHauMtn ocobnuBocTi nposiBiB

3abpoHbOBOI  TpPaBMW PyOHOI  KMiTKM NpU  NpOMEHe-
BOMY AOCHIIKEHHI.

MATEPIAAU TA METOAU AOCAIAXEHHS

Hamu npoBegeHo aHania pesynsraTtiB NPOMEHEBOro
OOCTiAXXEeHHS MEBHOI KiNIbKOCTi nopaHeHnx 3 GOoMoBO
TPaBMOIO rpyaHOI KNiTKW, SKi 3HaXoaunucs Ha nikyBaHHi
y BilicbkkoBomy rocnitani (BMKL, TliBHi4HOrO perioHy
M. XapkiB) y BepecHi—rpyaHi 2023 poky. o rpynu go-
CnigXyBaHMX BKIOYEHO MOpaHeHMX i3 3abpoHbOBOM

and hospital phases (27% and 12,2-25%, respectively)
in combat thoracic trauma is caused by development
of acute respiratory and circulatory disorders [4].

The main mechanisms of a combat thoracic trauma
are perforating, closed, and blast injuries. Some of them
are associated with the invention of personal body
armor vests that effectively convert penetrating traumas
into closed ones. Such type of trauma is called
a «behind-armor blunt trauma» [5]. According to mecha-
nisms of injury, they are divided into closed (contusion
trauma caused by the transfer of kinetic energy of
a damaging agent through the armor plate) and
penetrating (a bullet or a splinter that went through
the body armor vest, or shatters of the armor plate).
Sudden powerful compression is the main mechanism
of lung injuries (contusion and parenchymal lacerations)
in a behind-armor blunt trauma [6]. It results in
alveolar hemorrhage without damaging alveolar archi-
tecture. Lung contusion is the most common injury
of the lung parenchyma that occurs due to blunt chest
trauma. It accounts for 50,2% of all combat chest
injuries [7]. Although lung contusion is associated with
lower mortality risk compared to other chest injuries
of soldiers, mortality rate can reach 25% as a result
of a closed trauma [8]. It can be explained by the
fact that it is almost always associated with other chest
injuries, such as pulmonary laceration, pneumothorax,
and hemothorax [9]. Their emergence can be caused
secondarily by rib fractures or comminuted fractures
of the chest bones through the transfer of energy of
a damaging agent to the hard armor plate and then
to the chest wall [10-12].

In a combat thoracic trauma, imaging plays a key role
in detecting and properly characterizing injuries and
their complications. The amount of diagnostic infor-
mation is determined by the stage of medical assistance.
In Ukraine, at the first (prehospital) stage, the wounded
are examined using portable ultrasonographs accor-
ding to FAST (Focused Assessment with Sonography f
or Trauma) and eFAST (Extended Focused Assess-
ment with Sonography for Trauma) protocols [13, 14]
to diagnose pneumothorax, hemothorax, hemopneumo-
thorax, pneumo- and/or hemopericardium. At the second
(hospital) stage, X-ray is used (first and qualified
medical assistance), whereas spiral CT is used at the
second (provided there is necessary equipment),
third, and fourth (secondary and tertiary healthcare)
stages of medical assistance [6].

The objective of the work is to determine charac-
teristics of symptoms of a behind-armor blunt trauma
of the chest in radiation imaging examination.

MATERIALS AND METHODS

We analyzed the results of imaging examination of
the wounded with a combat chest trauma who underwent
treatment at the Military Medical Clinical Center of the
Northern Region, Kharkiv, over the period from Septem-
ber to December 2023. The studied group included the
wounded with a behind-armor blunt trauma of the chest
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TPaBMOI TrPyAHOI KMiTKU (i3 OOCTOBIpPHOK MNEPBUHHOLO
iHcpopmaLieto oo HOCIHHS BPOHEXMUNETIB).

[MpomeHeBe pocnigXeHHA BKMAYano TpaguuinHy
peHTreHorpacito opraHis rpyaHoi knitku (OK), saky npo-
BedeHO BciM nopaHeHuM. Y3[ 3a npotokonamu FAST
Ta BLUE (Bedside Lung Ultrasound in Emergency)
nposedeHo y 75% Ta komm'ioTepHy Tomorpadito (KT)
BUKOHaHO Yy 45% nauieHTiB. 3 ornagy Aokas3oBol
MeOMUMHM  CTaTTs  Hanexutb Ao Kareropii  «Onuc
cepii Bunagkis».

PE3YABTATU TA iX OBFOBOPEHHS

Cepep, 3aranbHoi KifbKOCTi NocTpaxkganux 3 6oosu-
Mu ypaxeHHsamu OlK Bu3HauyeHo GesnocepeaHi Hacnigku
nopaHeHb: nHeBMoTOpakc — Yy 25,1%, remortopakc —
y 23,2%, 3abi nerenHi — y 51,2%, nigwkipHa emdizema
M’'SKkMX TKaHuHu — y 18,3%, nepenomwn pebep (BTpaTa
kapkacHocTi) — y 45,5% (pwuc. 1).

(the information about wearing body armor vests was
primarily verified).

Imaging examination included a conventional chest
X-ray, which was performed in all patients, an ultrasound
examination according to FAST and BLUE (Bedside Lung
Ultrasound in Emergency) protocols, which was per-
formed in 75% of patients, and computed tomography
which was performed in 45% of patients. From the
viewpoint of evidence-based medicine, the format of
this study is a case series.

RESULTS AND DISCUSSION

Among the total number of patients with combat
chest trauma, some patients had immediate symptoms
of the wounds: pneumothorax — in 25,1% of cases,
hemothorax — in 23,2%, lung contusion — in 51,2%,
subcutaneous soft tissue emphysema — in 18,3%,
rib fractures — in 45,5% (Fig. 1).

OCHOBHI NPOABKM TOPaKaNbHOI TPABMM
The main symptoms of thoracic trauma
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Puc.1. Po3nogin nopaHeHyx 3a 4acToTol ycKnagHeHb 6ooBoi TpaBmu
Fig. 1. Distribution of patients by frequency of the complications of the combat trauma

Ak BUAHO 3 HaBeAeHNX AaHuX, nepeBaxHa BinbLicTb
YLIKOOKEHb Npu 3abpoHLOBIN TpaBMi Npunagae came Ha
3a6ii nereHi. 3rigHo 3 gaHumun boika B.B. i3 cnieagT. [15],
MW BUAINSANM TpW CTyneHsi 3aboto nerexi, 3anexHo Big
NMOLLi YpaKeHHs, BUPaXXEHOCTi PEHTreHiBCbKMX NposiBiB
Ta AvHamiku npouecy. [Ans OuiHkKM NNoLi YLIKOOKEHHS
nereHeBoI NApeHXiMyn KOPUCTYBaNUCS CXemoto (puc. 2, 3).

OCHOBHVMMW  PEHTreHiBCbkMMM  O3Hakamu 3aboto
nereHb Gynu AINSHKM 3HWXKXEHHS NPO30pPOCTi BiA HE3Hau-
HOI 0O BUPaXeHOI IHTEHCUBHOCTI, 3 HEYITKUMWN KOHTYypa-
MW, AKi HEe Bignosiganu aHaToOMiYHMM MeXXaM CErMeHTIB.
Tak, ons 3aboto nereHi | cTyneHss xapaktepHumn Gynu:
JiNsIHKM MOCUNEHHSI NEreHeBOro MastoHKy 3 YUCIIEHHUMU
BOrHMLLAMM Manux po3MmipiB, MicusMn 3 TeHOeHLUieto
0O 3nuTTS, NMola YLWKOOAXKEHHSI OO TPbOX KBagpaHTIB,
Ha CKT — cumnTom «maTtoBoro ckrna» (puc. 4, 5); nosu-
TMBHa OuHaMika npotaroM o 5 gi6. Y Hawux crnoctepe-
XeHHsIX 3a6in | ctyneHs BusHavanum y 67,4% nopaHeHux.

3ab6in Il ctyneHs, skuiA 3a HaWWUMKU OAHMMU BU3Ha-
yeHo y 20,9%, NposiBRsIBCS AinsiHKamMy HeoAHOopigHOro
3aTEMHEHHSI NapeHXiMy NereHi 3 MroLer YLIKOAKEHHS!
Bi TPbOX QOO0 LWIEeCTU KBadpaHTIB, LIO 3HWKanuM npu
AvHamiYHoMY crniocTepexeHHi Yepes 10-20 fi6.

As can be seen from the data, lung contusion ac-
counts for the overwhelming majority of injuries (51,2%)
in a behind-armor blunt trauma. Based on the data of
Boiko V.V. et al., we distinguished three degrees of lung
contusion, depending on the size of the injured area,
severity of X-ray symptoms, and the injury course over
time. To assess the size of the injured area of the lung
parenchyma, we used the following figures (Fig. 2, 3).

The main radiological features of lung contusion were
areas of reduced transparency (from mild to severe
intensity) with unclear contours that did not correspond
to anatomical borders of segments. Thus, first-degree lung
contusion was characterized by areas of intensified
pulmonary pattern with numerous small foci, areas with
a tendency towards merging, injured area up to 3 quad-
rants, ground-glass opacity on spiral CT (Fig. 4, 5);
positive changes up to 5 days. In our study, first-degree
contusion was observed in 67,4% of patients.

Second-degree contusion that was observed in 20,9%
of patients was characterized by the areas of uneven
darkening of the lung parenchyma with an injured area
of 3 to 6 quadrants that disappeared during dynamic
examination within 10-20 days.
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Puc. 2. Po3nogin nereHb No kBagpaHTax
(B — BepxHin nosic; C — cepeaHin; H — HxHin; M — megianbHa 3oHa; Cp — cepeaHst; J1 — natepanbHa; Il pebpo; IV pebpo)
Fig. 2. Division of the lungs into quadrants
(B — upper region; C — central region; H — lower region; M — medial zone; Cp — mid-zone; J1 — lateral zone; Il rib; 1V rib)

a) b) c)
Puc. 3. BusHayeHHs1 CTyneHs TSXKKOCTI TpaBMM 3a NIOLLEI0 YLIKOAXKEHHS: @ — NepLUnin, b — Apyrnia, ¢ — TPETIN CTyNiHb
Fig. 3. Severity according to the size of the injured area: a — first degree, b — second degree, ¢ — third degree

WL 14918

Axial

Puc. 4. PeHTtreHorpama nopaHeHoro ®., 1989 p.H. Puc. 5. CKT nopaHeHoro ®., 1973 p.H.
[BoGi4HWUI 3a6in nereHb | CT. 3abilt BepxHbOi YacTku Npasoi nerexi | cT.
Fig. 4. An X-ray image of patient F., born in 1989. Fig. 5. CT of patient F., born in 1973.
Bilateral first-degree lung contusion First-degree contusion of the upper lobe of the right lung
Mpu CKT BusHauvanucsa AingHku koHconigauii nere- Spiral CT showed regions of small-intensity conso-

HEeBOi TKaHUHW Manoi iHTEHCMBHOCTI Ha Tni nocuneHHa  lidation of lung tissue against the background of inten-
nereHeBoro MarioHKy, cepef skux MoxyTb Busenatuca  sified pulmonary pattern. Among these regions, small
OpiGHI NOPOXHWMHW Ta nNiHIMHI NPOCBITNEHHs, WO BiA- cavities and linear lucent areas that correspond to
noeigalTb po3pmBaM napeHxiMu nereHi. Y pasi 3aboto lacerations of the lung parenchyma could be detected.

OpuwuriHanbHi 4oCnigpKeHHSs 24 Original research



YkpaiHCbKVI pafionoriyHWin Ta OHKONOrivYHMIM XypHan. 2024. T. 32. Ne 1. C. 19-31
Ukrainian journal of radiology and oncology. 2024;32(1):19-31

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

nereHi Il ctynens (Bu3HaveHo Ttakox y 20,9% Bunagkis)
XapakTepHUMy Oynu HepPIiBHOMIpHI 3aTEeMHEHHs1 nere-
HeBOi NapeHXiMM 3a paxyHOK QOiNsHOK YLUiNbHEHHSA
(anckonopibHi atenekTasu) Ta ApiGHUX NOPOXHUH (emdi-
3ematosHi Oynu) 3 nnoLwer YLKoOXKeHHs Binblue kBaa-
paHTiB, SKi NpU OUHAMIYHOMY CMOCTEPEXEHHI 3HMKalTb
GinbLw Hix Yyepes 20 ai6. Mpu CKT Bu3HavaroTbCA AiNSH-
KM HeogHopigHOI KoHconigauii 3a paxyHOK aTenekrtasis
Ta MNOPOXHWH (eMdizemaTo3Hmx Oyn Ta po3puBiB na-
peHximn) (puc. 7).

Cnig 3a3HaunTK, LLIO PEHTIEHONOrYHa KapTMHa 3aboto
(koHTY3ii) nereHi moxe OyTu BioTepmiHOBaHoO. Tak, 3a
OaHUMK  OesikuX [ocnigHuKiB, 47% nauieHTiB MaroTb
O3HaKM KOHTY3ii Npy NepBUHHOMY 3BEPHEHHI MOPIBHAHO
3 92% nauieHTiB Yepes 24 rog. [7, 11, 16-18]. 3HauHe
36inbLUEHHsT KOHTY3ii yepe3 24—48 rod. € HeraTUBHUM
NPOrHOCTUYHMM MOKa3HWKOM 3 Mif03POH Ha BUHUKHEHHS
NHEeBMOHIT, acnipauii abo >xuposoi embonii (puc. 6).

As for third-degree lung contusion (also in 20,9% of
patients), it was characterized by uneven darkening
of the lung parenchyma due to consolidated areas (disc-
like atelectases) and small cavities (emphysematous
bullae) with an injured area of more than 6 quadrants
that disappeared during dynamic examination within
a period of more than 20 days. Spiral CT also revealed
areas of uneven consolidation as a result of atelectases
and cavities (emphysematous bullae and parenchyma
lacerations) (Fig. 7).

It is worth noting that X-ray symptoms of lung
contusion can be delayed. According to the data of some
authors, 47% of patients show features of contusion
at presentation, compared to 92% of patients, in which
these features manifest 24 hours after [7, 11, 16-18].
A significant increase in contusion size after 24—-48 hours
is a negative prognostic factor for pneumonia, aspira-
tion, or fat embolism. (Fig. 6).

a)

b)

Puc. 6. PentreHorpama Ol'K nopaHeHoro J1., 1996 p.H;
a) BM3Ha4aeTbeA 3abin niBoi nereHi | cT., nHeBMoTOpakc IcT; b) yepes 2 gobu — npasobiyHa MHEBMOHIS, NiBOpyY — 6e3 AMHaMikn
Fig. 6. A chest X-ray of patient L., born in 1996.
a) First-degree contusion of the left lung, first-degree pneumothorax; b) after 2 days — right-sided pneumonia, left side — no changes

I3onboBaHMi 3a6ilt nereHb cnocTepirany y He3HayHoi
kinbkocTi (11,5%), ocknbky HanyacTilwe BM3HaYanocsa
noegHaHe YyLWKomkeHHs (i3 nHeBmoTopakcom y 18,6%,
3 neperiomamu pebep — y 455%, 3 arenekrtasom —
y 6,9%, 3 remotopakcom — y 32,6%), wWo nogaHo
Ha puc. 7, 8.

BWHWKHEHHSA MHEBMOTOpaKCy, reMoTopakcy TiCHO Mo-
B'A3aHO 3 nepenomamu pebep Ta po3pvMBamMu nereHb.
Mu norogxyemocsa 3 Wagner R.B. i3 cnisasT. [19], fki
BKa3yloTb, LIO PO3PUBM fEereHb MOXYTb MaTu BUMSA4
3abolo nereHi, TOMy Ha 3BUYaWHIi peHTreHorpami ix
BM3HAYUTUN Baxko, WO BuMarae nposegeHHs CKT ana
BCTAHOBIEHHSA OCTATOYHOrO AiarHo3sy (puc. 9).

3po3ymino, wo He Tinbku 3abiii nereHi, a n nepenomu
pebep Npu3BoaATbL 40 MHEBMOTOPAKCY, KM 32 06’EMOM
MOBITPA Yy MneBparnbHin MOPOXHUHI MW MNOAINANN Ha
manui, cepeHin, senukun (puc. 10, 11), aki cnoctepiranu
BignosigHo y 9,3%, 6,9% Ta 2,3% Bunagakis.

Ak Bkasysanocs suwe, y 18,3% Bunagkis Kpim Tpas-
MaTUYHWNX 3MiH NapeHximn nereHb Ta pebep cnocrtepiranu
MDKM’'I30BY emdizeMy M’SIKMX TKaHWH, OCHOBHOK MNpu-
YMHOK BUHWKHEHHST SIKOI B HaLUMX CMNOCTepexeHHsX 6yB

The isolated lung contusion was observed in a small
number of cases (11,5%), because most patients
had multiple trauma (with pneumothorax in 18,6%,
with rib fractures — in 45,5%, with atelectasis — in 6,9%,
with hemothorax — in 32,6%), which is presented
in Fig. 7, 8.

Emergence of pneumothorax and hemothorax is
closely associated with rib fractures and lung lacerations.
We agree with Wagner R.B. et al [19] who point out
that lung laceration can look like lung contusion, there-
fore it is difficult to detect on a conventional X-ray image.
Thus, CT is required to establish a final diagnosis (Fig. 9).

It is clear that not only lung contusion but also rib
fractures caused pneumothorax which was categorized
into small, moderate, and big according to air volume
in the pleural cavity (Fig. 10, 11). We observed these
categories of pneumothorax in 9,3%, 6,9%, and 2,3%
of cases, respectively.

As indicated above, in 18,3% of cases, besides
traumatic changes in the lung parenchyma and ribs,
we observed intramuscular emphysema of the soft
tissues, which was mainly caused by laceration of the
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po3puvB napietansHoi nneepu ynamkom pebpa (puc. 12).
binbw BupaxeHa emdizeMa M'AKUX TKaHUH CNOCTepi-
ranacsi npy «noTyodin rpygHin knitui» (puc. 13).

parietal pleura by a piece of rib (Fig. 12). A more
severe emphysema of soft tissues was observed
in a «floating chest» (Fig. 13).

Puc. 7. PenTreHorpama Ol'K nopaHeHoro LU.,1980 p.H.
3abin npasoi nereHi |l cT. Ta nigoi — Il cT.

JliBopyy — uncneHHi nepenomu pebep Ta nonarku, reMoTopakc
Fig. 7. A chest X-ray of patient Sh., born in 1980.
Second-degree contusion of the right lung and third-degree
contusion of the left lung. On the left side — numerous rib
and scapula fractures, hemothorax

Puc. 8. PeHtreHorpama Ol'K nopaHeHoro Y., 1984 p.H.
MpaBobivyHui nHeBMOTOpakE |l CT., aTenekTas cepeaHbOI YacTkn
npaB.oi nerexi, NiBobiYHMA 3a6in nereHi | cT.

Fig. 8. A chest X-ray of patient Ch., born in 1984.
Right-sided second-degree pneumothorax,
atelectasis of the middle lobe of the right lung,
left-sided first-degree lung contusion

Puc. 9. CKT OlK nopaHeHoro K., 1994 p.H.
3abiv Ta po3puB NiBOI NereHi, NTHeBMOremoTopakc, emdizeMa M'KUX TKaHUH NiBOpyY
Fig. 9. Spiral CT of the chest of patient K., born in 1994.
Contusion and laceration of the left lung, left-sided emphysema of soft tissues

BHacnigok nopaHeHb 3 YLUKOMXEHHAM MapeHxiMu
nereHb 4um iHTpanneBpanbHUX CyAUH MOXE PO3BUHYTUCS
reMoTopakc, sikui Mu cnoctepiranu y 23,2% nopaHeHnx
i3 3a6pOHBLOBOID TPaBMOIK TPYAHOI KNiTKM. AK Bigomo,
remoTopakc noginstTe Ha Manuin go 500 mn, cepeaHin
500-1000 mn, Benukmin 1000-2000 mn Ta TOoTanbHUMN
> 2000 mn [20]. PeHTreHonoriyHnmun nposisamu 6yB 3aBya-
NbOBaHWI CUHYC Mpu manomy remotopakci (y 16,3%),
IHTEHCMBHE 3aTEMHEHHSI 3 KOCWM BEPXHIM KOHTYpOM
0o 4-ro pebpa npu cepefnHbomy Ta Ao 2-ro pebpa npwu
Benukomy remotopakci (y 9,3% Ta 2,3% BignosigHo),
M TOTanbHe 3aTEMHEHHSI NpW TOTaNbHOMY reMOTOpaKci
(y 4,7% cnoctepexeHb) (puc. 14, 15).

As a result of the wounds accompanied with the
injury of the lung parenchyma or intrapleural vessels,
there is a risk of development of hemothorax, which was
observed in 23,2% of patients with a behind-armor
blunt trauma of the chest. As known, hemothorax is catego-
rized into small (up to 500 mL), moderate (500—1000 mL),
big (1000—2000 mL), and total (> 2000 mL) [20]. Its radio-
logical symptoms were as follows: covert sinus in small
hemothorax (in 16,3% of cases), intense darkening
with curved upper contour up to IV rib in moderate
and up to Il rib in big hemothorax (in 9,3% and 2,3%,
respectively), and total darkening in total hemothorax
(in 4,7%) (Fig. 14, 15).
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Puc. 10. PentreHorpama OIK nopanenoro C., 1987 p.H.
3akpuTtuii nHeBmoTtopakc |-l cT., 3a6in npasoi nereHi
Fig. 10. A chest X-ray of patient S., born in 1987. Closed
first-second-degree pneumothorax, contusion of the right lung

Puc. 12. PeHtreHorpama OI'K nopaHeHoro M., 1974 p.H.
BusHauaeTbca 3abiii npaBoi nerexi, nepenomu pebep npasopyu,
npaBobiyHa MixkM'si3oBa emdpiseMa nepeaHboi rpyaHOT CTiHKK
Fig. 12. A chest X-ray of patient M., born in 1974.
Contusion of the right lung, rib fractures on the right side,
right-sided intramuscular emphysema of the frontal chest wall

Y BUWSIBNEHHI rEMOTOPAKCy BENWKE 3HAYEHHA Maro
3acTocyBaHHs Y3[ 3a FAST-npotokonom (puc. 16)

3actocyBaHHs Y3[ 3a BLUE-npoTokonom [o3Bo-
N0 BUBYATM 3MiHW | B NErEHEBIN NapeHXiMi, nepeBaxHo
y cybnneBpanbHux Bigainax.

Pesynbratv Y3[ 3anexHo Big TEpMiHIB Oro BUKO-
HaHHs1 nogaHo y Tabn.1.

Ak BuagHo 3 Tabn.1, suasneHi amiin OlK ouiHoBanucs
B OMHaMiLi NpoTarom micsus. Tak, 3a HaWMMK daHUMK,
npu OWHaMIYHOMY CMOCTEPEXEHHI Nicrs MOopaHEeHHS
y 1-3-5-Ty poby nepeBaxanu 03HakW iHTepcTuuianb-
HUX 3MiH, NNeBpanbHOro BUMOTY, MHEBMOTOPAKCY, alb-
BEOMNAPHO-IHTEPCTULiaNbHOrO CMHAPOMY; Ha 7-My A0y —
iHTepcTUUianbHUX  3MiH, MMeBpanbHOr0 BUMOTY Ta
KoHconigauii; Ha 14-Ty poby — iHTepcTuuianbHUX
Ta emdi3eMaTo3HnX 3MiH, KOHconigauii Ta nneeparnb-
Horo BuMNoTy. Ha 3—4-mMy TWXHAX nicns nopaHeHHS
BM3Ha4Yanucs emdisemMaTosHi 3MiHM Ta, MeHLle, KOHCO-

W 4

Puc. 11. PenTreHorpama Ol'K nopaHeHero M., 1995 p.H.
MHeBmoTopakc -1l cT., konanc npasoi nereHi
Fig. 11. A chest X-ray of patient M., born in 1995.
Second-third degree pneumothorax, collapse of the right lung

Puc. 13. PeHtreHorpama OI'K nopaHeHoro M., 1974 p.H.

y BUMYLLEHOMY MOMOoXeHHi. BuaHayaeTtbes 3a6in
BEPXHbOI YaCTKWN NPaBoi fereHi | CT., 0CyMKOBaHWIN reMOTOPaKc,
nepenomu pebep Ta knounLi npasopyy (dnoTytoda
rpygHa knitka), eMdizema M’Skux TKaHuH
Fig. 13. A chest X-ray of patient M., born in 1974, in a forced
position. First-degree contusion of the upper lobe of the right lung,
encapsulated hemothorax, rib and clavicular fractures
on the right side (floating chest), emphysema of soft tissues

FAST ultrasound examination was essential for
detecting hemothorax (Fig. 16).

BLUE ultrasound examination allowed us to also
study changes in the lung parenchyma, primarily in sub-
pleural areas.

The results of ultrasound examination performed
on different dates are given in Table 1.

As can be seen from Table 1, the detected changes
in the chest organs were assessed over the course of
a month. Thus, according to our data, on days 1-3-5
(after the patients suffered an injury), dynamic obser-
vation mainly showed features of interstitial changes,
pleural effusion, pneumothorax, alveolar interstitial
syndrome; on day 7 — interstitial changes, pleural effu-
sion, and consolidation; on day 14 — interstitial and
emphysematous changes, consolidation, and pleural
effsion. On weeks 3-4, we detected emphysematous
changes and, less often, consolidation. Both of these
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nipauis, ski Ha 28-my noby cnoctepiranucs y He3HauvHin  features were observed on day 28 in a small number
KINbKOCTI BMNagkiB i po3suiHioBanuca sk 3anuwkoBi  of cases and were considered as residual changes
3MiHM nicnsa TpaBMu. after the trauma.

5“"‘.’ G g
P

Puc. 14. PentreHorpama OI'K nopaneHoro J1., 1997 p.H. Puc. 15. PentreHorpama Ol'K nopaHeHoro VY., 1972 p.H.
BusHavyaeTbcs ToTanbHe 3aTeMHEHHS NiBOro fiereHeBoro nosnsi 3abin npasoi nereHi | cT. NpaBobiuHMIN cepeaHili remoTopakc
3a paxyHOK remoTopakcy, 3abin nerei lll cT. Fig. 15. A chest X-ray of patient U., born in 1972.
Fig. 14. A chest X-ray of patient L., born in 1997. First-degree contusion of the right lung.
Total darkening of the left lung field due to hemothorax, Right-sided moderate hemothorax

third-degree lung contusion

a) b)
Puc. 16. Y3-03Hakv HasBHOI piguHW y NneBparnbHii MOPOXHUHI —
aHexOoreHHUI BMICT (KPOB) Y 3HaYHIN KinbKOCTi (a) Ta He3Ha4Hin (b)
Fig. 16. Ultrasound features of liquid present in the pleural cavity —
anechogenic content (blood) in significant (a) and insignicant amount (b)

Tabnuua 1. YactoTa BusABNeHHSA Y3-03HaK Npu TopakarnbHii TpaBmi y AuHamiui, %
Table 1. Frequency of detecting ultrasound features in thoracic trauma over time, %

TepMiH BukoHaHHst Y3[ OIK, goba
Y3[i-osHakn Date when ultrasound examination was performed, day
Ultrasound features
1-wa/1 3-1a/3" 5-ta/5" 7-ma/7h | 14-ta/14* | 21-wa/21st | 28-ma/28"
MHeemoTopakc / Pneumothorax 47 17,7 2,9 - - - -
MneBpanbHWin BUNIT (reMoTOopakc) 86.8 75 35.3 73 15 _ _
Pleural effusion (hemothorax) ’ ’ ’ ’
IHTEPCTULViHMiA C/HAPOM 100 100 80,9 63,2 17,6 15 -
Interstitial syndrome ’ ’ ’ ’
AnbBeOnsIPHO-IHTEPCTULINHWUIA CUHAPOM 47 177 29 _ _ _ _
Alveolar interstitial syndrome ’ ’
KoHconigauisi / Consolidation — - — 17,7 11,8 2,9 1,5
EmdizemartosHi amiHn
Emphysematous changes - B - - e 88 15
Hopma / Norm - - - - - - 10,3
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BUCHOBKHU

HalyacTilwmm nposiBom 3aGpoHbOBOI TpaBMU rpyaen
€ 3abin nereHi (51,2%), nepebir akoro 3anexuTb Big
YCKMagHEHb, LLIO BUHWKIW: PO3PUBM ITEreHi, THEBMOTOPAKC,
reMOTOPaKC, MOPYLUEHHS KapKacHOCTI TPyOHOI CTiHKW.
Mpote, cnig Big3HauMT, WO Npu 3abpOHLOBIA TpaBMmi
yacriwe crnocTepirasca 3ab6in | cryneHs (67,4%), remoto-
pakc | ctyneHs (16,3%), nHeBmoTopakc | ctyneHs (9,3%).

BuxigHum meTtogomM NpoMeHEeBOro AOCHIAXEHHSA npu
3abpoHboBi TpaBmi OIK 3anuwaetbcs peHTreHorpa-
dis, Aka [o3BonMnNa BU3HAYUTU YLIKOOKEHHS W Npo-
BECTW CMOCTEPEXEHHS Yy AMHaMiui B npoueci HagaHHA
MeONYHOT JOMOMOrn.

BukopuctanHa Y3[ 3a npoTtokonamu FAST ta BLUE
Hafa€e MOXIUBICTb BUBYUTU CTaH M’SIKMX TKAHWH rpyaHOT
CTiHKM, BUSIBUTW MHEBMO- Ta/abo remoTopakc, nicnaTpas-
MaTWYHi 3MiHK y cyOnneBpanbHKX Biadinax nereHb.

3actocyBaHHsa CKT npu 6Gonosin TpaBmi OIK cnig,
BBaXaTu KIOYOBMM METOAOM MPOMEHEBOro Aocnia-
XKEHHS, SIKUIA Ha gaHomy eTani y 45% nopaHeHux 403BO-
NMB YyTOYHUTM OB’€M Ta XxapakTep BHYTPILUHbOrPYyAHMX
YLWKOOXEHb Y NMOBHOMY 06Csi3i, MOPIBHAHO i3 PEHTreHo-
rpacdieto, Ta NMPOBECTU TOYHY OUHKY LMX 3MiH Npu AuHa-
MIYHOMY CMOCTEPEXEeHHI. [MPUHUMNOBMM € BMKOHAHHA
CKT npwu BiOCYTHOCTI yLIKOMKEHb Ta YCKNagHEHb, O
HeCyTb MPSIMyY 3arpo3y XWUTTHo, ab0 BXe MiCns iX YCYHEHHS.
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CONCLUSIONS

The most frequent symptom of a behind-armor blunt
trauma of the chest is lung contusion (51,2%), the course
of which depends on complications: lung laceration,
pneumothorax, hemothorax, fractures of the chest bo-
nes. However, it should be noted that in a behind-armor
blunt trauma, we observed more frequently a first-degree
contusion (67,4%), a first-degree hemothorax (16,3%),
and a first-degree pneumothorax (9,3%).

X-ray examination remains a standard radiation
imaging method for a behind-armor blunt trauma of
the chest organs. It allowed us to determine injuries
and perform an observation over time in the process
of providing medical aid.

The use of FAST and BLUE ultrasound examination
makes it possible to examine soft tissues of the chest,
detect pneumo- and/or hemothorax, posttraumatic
changes in the subpleural lung regions.

The use of spiral CT in a combat trauma of the chest
organs should be considered a key radiation imaging
method, which, at this stage, allowed us to comprehen-
sively determine the extent and nature of chest injuries
in 45% of patients, compared to X-ray examination, and
also accurately assess these changes over time. The use
of spiral CT is essential in absence of life-threatening
injuries and complications, or after their elimination.
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Prospects for further research

The obtained data indicate that body armor is effective in
a combat chest trauma, which is quite important for further
development and improvement of modern personal armor.
In future, it is reasonable to study late results of combat
thoracic trauma.
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