


OPUTMHAJTbHBIE CTATBbU

Puc. 3. Mopdonornueckue nsmeHenus B jerkoM. Ha poHe BocmanuTenbHO MHOUIBTPALIUY OMIPEENSIIOTCS MHOXXECTBEHHBIE B3yThIe
aTbBeOJIBbl KaK IMPM3HAK HAapYIIeHNs BbIJ0Xa. A — OKOT IbIXaTelbHbIX IyTel 1-ii cTerieHN. B anbpBeonax BeIpaskeHHasI JIeiKoITapHast
peakuusi co B3AyThIMMU ajibBeosaMu. OKpacka reMaTOKCWJIMHOM U 303MHOM, yBenndyeHue X 200; B — OXKOr AbIXaTelbHbIX MyTel 2-ii
crereHy. JIelikoLMTapHbI 9KCCYAAT U yUaCTKM OTeKa CO B3AYThIMU ajbBeosamiu. OKpacka reMaTOKCMIMHOM U 903MHOM, YBeluueHue
x 120; C — o>KOT IbIXaTeNbHbIX ITyTeli 3-Ji cTeneHn. MHOXKeCTBeHHbIEe B3LyThle a/bBEOJIbl Pa3IMYHbIX Pa3MepOB B JIETOUHOJ TKaHU.

OKpacka reMaTOKCUIMHOM M 303UMHOM, yBenuueHue x 100

Fig. 3. The morphological changes in the lung. Against the background of inflammatory infiltration, multiple overinflated alveoli are determined
as a sign of exhalation disturbance. A — AB of 1 degree. The marked white blood cells reaction with overinflated alveoli. Hematoxylin and eosin
stain, magnification x200; B — AB of 2 degree. White blood cells exudate and areas of edema with overinflated alveoli. Hematoxylin and eosin
stain, magnification x120; C — AB of 3 degree. Multiple overinflated alveoli of various sizes in the lung tissue. Stained with hematoxylin and eosin,

magnification x100
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Puic. 4. PeHTreHOBCKasi KOMITbIOTePHAsI TOMOTPadusi OpraHoB IPYIHOM KIETKU. A — LIeHTPWIoOY/IsIpHas aMbu3emMa y nauyeHTa ¢
VHTISLIIOHHON TPaBMoii; B — hpoHTaIbHAsT PEKOHCTPYKIMS. B 060MX JIeTKMX, MPEUMYILECTBEHHO B BEPXHUX JOJSIX — B LIEHTPE
BTOPUYHBIX JIETOUHBIX JOJIEK OTIPEEIISIOTCS] MHOKECTBEHHbIE JIOKAIbHbIE YUaCTKY MTOHVKEHHO IJIOTHOCTM 6€3 BUIMMBIX CTEHOK,
YeTKO OTTpaHMYeHHbIe OT Hey3MeHEeHHOJ! JIErOYHOJ ITapeHXMMbl. KonuuecTBo COCyIOB 1 UX IyaMeTp B 9TMX y4acTKax YMeHbIIEeHBbI.
Crpenkamu TIOKa3aHbl YTOMIEHHbIE CTEHKN CETMEeHTapHbIX 6poHx0B; C — akcuasbHblii cpe3. KommbioTepHast Tomorpacdust opraHoB
IpyaHOI KiaeTku. CTpesikaMi TTOKa3aHbl YTOMIIEHHbIE CTeHKM CeTMEHTapHbIX 6POHX0B

Fig. 4. CT of the chest. A — Centrilobular emphysema in a patient with inhalation trauma; B — Frontal reconstruction. Multiple local areas of reduced
density without visible walls are defined, clearly delimited from the unchanged pulmonary parenchyma in both lungs, mainly in the upper lobes, in the
center of the secondary pulmonary lobules. The number of vessels and their diameter in these areas are reduced. Arrows indicate the thickened walls of
the segmental bronchi; C — Axial slice. Computed tomography of the chest. Arrows indicate the thickened walls of the segmental bronchi

YeCcKOM MCCAeIOBaHMM LEHTPAJIbHBIX YYaCTKOB JIETKUX
Mo00HbIe M3MeHeHNsT He 0OHAPYKeHbI.

Ipu usyuenun OBJIy 25 6onbHbIx ¢ UUT npu 1-ii cTe-
riedn O[T GyHKIIMOHATBHBIX HAPYIIEHWI TbIXaTeIbHOM
CUCTEMBI He BBISIBIEeHO; Iipu 2-3-i crerienn OJI oTme-
YeHO CHMKeHMe BEHTWISILIUY JIETKUX, IPU3HAKYU 00CTPYK-
1M1 GPOHXMOM B COBOKYITHOCTH C PECTPUKTUBHBIMMU HAPY-
HIEHUSMNA.

Ipu Y3U nepubepnyeckux yIacTKOB JETKUX Y 4 60/b-
HbIX ¢ UT u BbipaxkeHHoii SJIP BbisIB/IeHbl B-nuHUM,
KOTOpbIe He SIBIISIOTCS CIIeNUOUIHBIMU ¥ OTIPEIeNISIOTCS
Mpy APyrMx 3ab0ieBaHUAX (TPOMOOIMOOINSI JIETOUHOI
apTepuu, OTeK JIeTKUX, a Takke Mpu rnposegenun VBJI).
O6HapykeHa yMepeHHasi HeOLHOPOOHOCTh Oosee TTy60-
KMX CJI0€B JIETOUHO TapeHXUMbI (3—-5-7 ¢m).

Ipu ananuse PKT y 10 6onmbHbIXx ¢ UT BbhIpaskeHHbIE
M3MeHeHUsI OGHAPYKeHbI Y OTHOTO GOJBLHOTO, MPeuMy-
IIeCTBEHHO B BEPXHUX JOJISIX 000MX JIeTKUX, IO TUITY I1eH-
TPUIOOYISIPHOI aMbu3eMbl (puc. 4 A) ¢ M3MEHEHUSIMU
BOKPYT T€PMMHATbHBIX GPOHXMOJ, B LIEHTPAX BTOPUUHBIX
JIETOYHBIX [0JIeK, B BUJE€ MHOXXECTBEHHBIX JIOKaJIbHBIX
Y4aCTKOB IMOHVDKEHHOM IIJIOTHOCTHM, YeTKO OTTpPaHUYeH-
HBIX OT HEeM3MEeHEHHOJ JIerouHoil TkaHu. Heobxommmo
OTMETUTh, UTO MALMEeHT He MMe aHaMHe3a KypUbIy-
Ka, He CTpajaja XpPOHMUUECKOI OOBCTPYKTMBHOW 60OE3HBIO
nerkux (XOBJI). V aToro xe, a Takke y 4 Apyrux 60JbHbIX
BBISIBJIEHBl IIPM3HAKM YTOJIIEHMSI CTEHOK KDPYNHBIX U
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CpegHMX OPOHXOB, TPUBOISIIVIX K YMEHbIIEHWIO BO3AYIII-
HOTO MoTtoka (puc. 4 B, C).

OBCYXIOEHME

[Tpo6reMa OUAarHOCTUKM U JIeUYEHUST TIOPAKEHUS CIIN-
3ucrtoit o6omouku TBI mpu YT usyuyeHa B IKCIIEPUMEHTE
u kimHuke [5, 10, 24]. OnHaKo 4O HaCTOSILIETO BpeMeHMU
3HAUMTeNbHbIEe TPYLHOCTU TMpPeNCTaBjsieT AMAarHOCTUKA
TOpakeHUsT KOHEUHOV CTPYKTYPHO-(QYHKIMOHAIbHOI
enyHuIpl nerkux (aumnyca) npu UT. HecmoTps Ha TO, 4TO
MHOTM€E aBTOPbl CUYMTAIOT PEHTTEeHOJIOTMYECKUI METO[,
OlLleHKM jerkux npyu UT HM3KOUYBCTBUTENbHBIM [15, 20],
IIPOBeleHHOe HaMM KOMIIJIEKCHOe [MarHoCTu4YecKoe
uccnefoBaHye erkux mokasano, uyto UT conpoBoxkpaet-
Cs 3HAUUTEJbHBIMU DPEHTTEHOJOTMYECKMMM V3MeHEeHU-
ssMuU Tiepudepryeckux OTIENOB JeTKUX. DTU U3MEeHEeHMUsI
xapakTepusyloTcs mosBieHnem SJIP ¢ obpasoBaHMeEM
MHOXXeCTBa BO3LYILIHBIX II0JI0CTe}, KYYHO DPacCIIOJIOXKeH-
HBIX, BBISIBJISSIOIIUXCS B mepudepuyeckux OTAeNax o
BCeM JIerOYHbIM noyisiM y nocrpamasmux ¢ UT. TecHoe
pacrnosiokeHre BO3OYIIHBIX ITOJNIOCTeN B psifie Caydyaes
€o3ma10T GUTYPhI, HATIOMWHAIOIIME «T'PO3[b BMHOTPAIA»
WIN «TYTOBYIO sIromy». Mbl He BCTpPeTWIM HU B OTeuec-
TBEHHOW, HM B 3apybekHO} JIMTepaType pe3y/lIbTaTOB
peHTreHosornyeckux uccaenosanuii npu UT, KoTopble
CBUIETENbCTBYIOT O 3aZiepkKKe BO3IyXa B Pa3AyThIX ajlbBe-
o/lax B pesy/bTaTe HapylleHMs BblAoxa. Hammu BeisiBIeHa
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MnpsiMasi 3aBUCUMOCTb MEXIy cTereHblo Tsokectn OLIT n
BbIpaskeHHOCTbI0 SIJIJIP.

VccnenoBaHye nmapaMeTpoOB pecrupaToOpHOl MexaHU-
KU TIpU TTOMOIIM IpadMyeckoro MOHUTOPMHTA arrapara
VIBJI mo3BOMMJIO BBISIBUTDH ITOBBIIIEHME COIPOTUBJIEHMS
IbixaTenbHbIX myTelt (PEEP=16%3 cm Bog.cT). [Ipy momouin
MaHeBpa «3a/IepKKa Ha BbIZOXe» ObLIM BBISIBJIEHbBI IIPU-
3HAKM «BO3AYIIHOM JIOBYIIKM» Win autoPEEP (8+3 cm Bo[I.
cT). [TonyyeHHble fJaHHbIe MOATBEPAU/IN TIpearionaraeMoe
HapylIeHMe BbIZ0Xa U 3a[€P5KKY BO3AyXa B PA3IyThIX ajlb-
BeoJax, UYTo U sIBJIsIeTCst 0CHOBOI SJIJIP ¢ o6pa3oBaHueM
BO3IYLIHBIX (QUTYP TUITA «TPO3AY BUHOTPAZA» WIU «TYTO-
BOI1 sironbI» [25].

Harm mccmegoBaHms oKasain, YTo MHPOPMaTUBHBIM
MEeTOAOM AMAaTHOCTUKU PeCcHMpaTOPHbIX HapylleHUit y
GO/IbHBIX, HAXOOAIIMXCS Ha CAMOCTOSITEIbHOM IbIXaHUM,
SIBJISIETCS ompeneneHue mnapaMmetrpoB @®BJI. Meton mos-
BOJIMJI BBISIBUTH TPU3HAKM OOCTPYKTMBHBIX U PECTPUK-
TUBHBIX HapyLIeHU, CO3AI0NINX YCIOBUS IJIST 3a€POKKA
BO3/lyXa B ajbBeojiax, UTO TakKe MOATBEPAUIO Pe3yib-
TaTbl PEHTIE€HOJIOTMYECKOro MccaenoBanus. [Togo6HbIX
CBeJeHN B ICTOUHMKAX JIUTEPaTypbl Mbl He BCTPeTU/IN. B
pabote F.W. Endorf u R.L. Gamelli coo611aeTcst 0 CpaBHMU-
TeTbHOM MCC/IEOBAHNY IBYX TPy 60bHBIX ¢ UT 0-1-ii
cTereHn U 2—3—4-ii CTeleHu C OIpeaereHneM Claeayro-
IIMX MapamMeTpoB: PEXUM BEHTWISIIUM, ObIXaTeJbHbIi
06beM, MUKOBOE IABJIEHME HA BJOXe, CpeqHee [aBje-
HMe B JbIXaTeIbHbIX MYTSIX U KOMILIAMHC. B pesymbraTax
MCCIeqoBaHMsl TIPUBEIEeHbl TOJBKO IM(PPOBbIE TaHHbBIE
KOMIIJIaifiHCa, KOTOpbIe CTATUCTUYECKM He Pa3InMJyaloTcs B
CpaBHMBAEMbIX IBYX I'PYIINaX, KaK 4 OCTaJbHbIe ITOKa3a-
Tenu, 3HaueHMsI KOTOPbIX He NpUBeZeHbI [26].

MbI He TTONTYyYM/IV YOeAUTeTbHbIX JaHHBIX OTHOCUTEb-
HO pedopmainuu seroyHoro pucynka npu PKT nerkumx,
YTO MOKET GbIThb OOYCJIOBJIEHO OTPAaHMYEHHBIM UUCIOM
HabmogeHuin 1 TpebyeT majJbHeMIINMX MccIegoBaHuitl. Y
OTIEeTbHBIX OOTBHBIX OBLIM OOHAPYKEHbI YTOJIIEHUS CTe-
HOK KPYITHBIX 6POHXOB, IPUBOASIINX K YMEHbIIIEHNUIO BO3-
IYIIHOTO TIOTOKA, ¥ TIOSIBJIEHE YUaCTKOB I[@HTPUIOBYIISIp-
HoVi dSMdu3embl. [TonyueHHbIE HAMY JaHHbBIE COTTIACYIOTCS
C pe3yibTaTaMu 3apy6esKHBIX MccaemoBaumii [15, 16].
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V3yJyeHne 5X0CEMMOTHKY JIETKUX Y OTHETbHbBIX OOMb-
HbIX ¢ VT He BBISIBWIO MPU3HAKOB MOPaKeHUS] TapeHXU-
MBI JIETKMX, UYTO TakKe TpebyeT NaabHEMIINX UCCael0Ba-
HM [22].

I'mcronornueckue uccienoBanus nepudepudeckmx
Y4acCTKOB Jierkux ymepmnx ¢ UT nopTBepownu peHTTe-
HOJIOTMYECKYe HaXOOK!: Haluyye BO3OYUIHBbIX OKPYITIOrO
BMJIA IIAPOB, KOTOPbIE MOTYT ObITh paclieHeHbl Kak B3yB-
1Mecs: ajabBeosbl BCIELCTBME 3aJePKKU B HUX BO3IyXa
B pe3yabTaTe OOGCTPYKUMUU OPOHXUON. [MCTONOTMYECKM
MTOXO3KVe BO3IYIIHbIE KICTOIIOLOOHBIE CTPYKTYPHI OIMCa-
HBI IIPY OCTPBIX OTPABJIEHMUSAX IICUXOTPOITHBIMM JIeKapC-
TBEHHBIMJM CPEICTBAMM Y JIML, IOXWIOIO U CTapuyecKoro
BO3pacrta [27], BOT moueMy YTBEePKAATh O CreludUUHOCTH
A0JIP nipu MUT He npencTasisieTcsl BO3MOKHBIM.

3AKJTIOYEHUE

C OMOIIIbI0 CTAaTUCTUUECKOI OLIEHKM HaMM ITOKa3aHo,
YTO BbISIBJIEHME STYEUCTO IedhopMaLy JIETOYHOTO PUCYH-
Ka IIPY MHTAJISIMOHHOM TpaBMe He SIBJISIeTCS CJTyYaiiHbIM,
9TO MoATBepPKAaeT KoadgdunyeHT karmbl Kosna (0,6%0,14;
95% 11 [0,32-0,88]). PeHTreHOIOrMUeCKMii MeTo, Mcciie-
JTOBaHMS JIETKMX ITO3BOJISIET BBISIBUTD STUEUCTYIO Aedopma-
LIMIO JIETOYHOTO PUCYHKA Pa3iMUHON CTereHU BbIpakeH-
HOCTM Y GOJIBIIMHCTBA MOCTPAaBIINX C MHTAISIIVOHHOI
TpaBMOJt. Ha 4acTOTy BO3HMKHOBEHMS sTU€UCTOI medop-
Manyy y 60JbHBIX C MHTAISIIMOHHOM TPaBMOJi He BIUSIIO
Ha/JIMyye TOBEPXHOCTHBIX OXKOTOB KOXKM IUIONIA[bI0 10
10% moBepxHOCTY Tena. STuencrast medopmaliusi CBsi3aHa C
MapeHXMaTO3HbIM MTOBPEKIEHNEM JIETKUX U 00YC/IOBIIE-
Ha pasBUTHEM JeCKBAMaTUBHOI'O OPOHXMOINTA C 3a0ePK-
KOV BO3Jyxa U TepepacTsbkeHVeM ajabBeos B pesy/bTaTre
HapyIIeHusl BbIAOXa. B mpencTaB/lieHHOM MCC/IeIOBaHUNU
suenctasi gedopMalyss mapeHXUMbl JIETOYHON TKaHU, U
CBSI3aHHOE C Helt HapyllleHMe AbIXaHUs MOATBePXKIAI0TCS
pe3ynbraTaMu M3ydeHus! QYHKLIMY BHEITHETO AbIXaHUS U
ayTOIICUITHOTO MaTepuaa rnepudepruyecKnx OTIea0B Jer-
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RELEVANCE

Inhalation trauma (IT) is a combined injury of the respiratory tract, lung parenchyma and the central nervous system. Alterations of a mucous membrane during
thermochemical airway burn as a result of inhalation of combustion products is most fully described in the literature, while the lesion of pulmonary parenchyma
hasn’t been studied.

THE AIM OF THE STUDY

To determine the capabilities and significance of the X-ray method in the study of lungs in patients with IT.

MATERIAL AND METHODS

We examined 184 victims with IT, of which 53 patients had airways burn of the 1st degree, 92 patients had airways burn of the 2nd degree, and 39 patients
had airways burn of the 3rd degree. Methods used: X-ray, chest X-ray computed tomography, ultrasound of the chest, study of the function of external respiration,
morphological examination of lungs, statistical methods.

RESULTS

X-ray studies in patients with IT revealed changes in peripheral parts of both lungs like network deformation of pulmonary pattern to forms resembling “mulberries”
or “a bunch of grapes”. A study of the function of external respiration revealed signs of decreased lung ventilation and obstructive changes in bronchioles. The X-ray
computed tomography of peripheral regions of the lungs in some patients revealed multiple local areas of reduced density with no visible walls corresponding to
alveoli holding the air. Histological examination of the peripheral parts of the lungs found round air formations and significantly expanded alveoli. These changes
are associated with exhalation disorders due to the constriction of respiratory bronchioles.

CONCLUSION

The X-ray method allows to detect signs of damage to the pulmonary parenchyma in patients with IT. Using a statistical evaluation, we showed that the presence
of network deformation of the pulmonary pattern under the conditions of IT is an objective feature, confirmed with Cohen’s kappa coefficient (0.6£0.14; 95% Cl
[0.32-0.88]).

Keywords: isolated inhalation trauma, X-ray of the lungs, X-ray computed tomography, network deformation of pulmonary pattern, airway burn, function of external
respiration, morphological examination of the peripheral parts of the lungs
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