[Tpobaemer 3mopoBea U 2Kosoruu/ Health and Ecology Issues 2022;19(1):47-54

bttps:/ doi.org] 10.815232708-6011.2022-19-1-07
BopoHKooOpa3zHaa nedopmMauus rpyaAHOH KAETKH
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Pesrome

Ifens uccnedoeanust. I3y4nTh BAUSIHUE CTENIEHH BOPOHKOOOpasHoM medopmaluu rpyaHoi KaeTku (BATK)
y mereil Ha BBIPaXKEHHOCTb KAMHHYECKHUX IIPOSIBA€HHH, a TaKxKe (PYHKIIUH OPraHOB I'PYAHONH KAETKH OO0 U
IIOCA€ OIIEPATHBHOIO ACYEHHSI.

Mamepuanst u memoost. B nccaenoBanue Bratodens! 36 naupentos ¢ BATK II u Il crenenu, mpoxoaus-
IINX OIlepaTHBHOE AedeHHe U obcaeoBaHHe Ha 0a3e OPTOIeI0-TPaBMATOAOTHIECKOTO OTAECACHUS YIpexkKIe-
Huda «'oMeabcKkas obaacTHas AeTcKas KAMHHYecKas 6oabHUIIa» ¢ guBapd 2019 r. o ceHTsa6ps 2021 1. Becem
MManyeHTaM IIPOBEAEHbI KAWHUYECKHH OCMOTP, Aab0paTOPHO-HHCTPYMEHTAABHBIE HCCAEMOBAHHUSI, IACKTPO-
Kapauorpadus, sxokapauorpadHra, XOATEPOBCKOE MOHHUTOPHUPOBaHHE, UCCAEIOBAHME (DYHKIIMHU BHEIIHETO
OBIXaHUs, KOMIIBIOTEPHAs TOMOIpadus IrpyaHOH KAETKH.

Pe3ynemamet. B pe3yapTaTe IPOBEAEHHBIX UCCAECIOBAHHUH YCTAHOBACHO, YTO CTEIIEHD feopMalluy rpy I HON
KAETKH Yy JIeTeH BAHUSET Ha BhIPAasKEHHOCTb KAMHHUKO-(DYHKITHOHAABHBIX U3MEHEHU OPraHOB I'PYAHON KAETKH.
Baxnrouenue. IlpoBeneHHOE HCCAEOBAaHUE IIOKa3aso, 4YTO onepaTuBHoe aedeHue BJ/II'K cmocoberByer
yCTpaHeHUI0 (DYHKIIMOHAABHBIX PACCTPOMCTB B paboTe cep/lla U OPraHoB IbIXaHMs.

KaroueBbIe cAOBa: BOpOHKOOOpasHas aedopMalius TPyAHOH KAETKH, HHCTPYMEHTAABHBIE METOAbI UC-
CAE€I0OBaHHUs, TOPAKOIIAACTHKA, IETH.
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Abstract

Objective. To study the effect of the degree of pectus excavatum in children on the severity of clinical man-
ifestations, as well as the function of the chest organs before and after surgical treatment.

Materials and methods. The study included 36 patients with II-III degree pectus excavatum undergoing
surgical treatment and examination at the Orthopedics and Traumatology Department of the Gomel Re-
gional Children’s Clinical Hospital from January 2019 to September 2021. All the patients were examined
in clinical setting with laboratory and instrumental methods, were performed electrocardiography, echo-
cardiography, Holter monitoring, the study of the function of external respiration, computed tomography
of the chest.

Results. As a result of the conducted studies, it has been found that the degree of thoracic deformity in
children affects the severity of clinical and functional changes in the chest organs.

Conclusion. The performed study has showed that the surgical treatment of pectus excavatum contributes
to the elimination of functional disorders in the work of the heart and respiratory organs.
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BBeaeHHue
Bopoukoobpasznasa apedopManyudgd CpyIHOH
KAeTKU (pectus excavatum) — HOpPOK pa3BU-

THUdA, IPU KOTOPOM HabAOmaeTcs 3amafgeHue
TPYOUHBL U MEPEIHUX OTAEAOB pebep U KOTo-
pBIii compoBoXaaeTcs (PYyHKIIMOHAABHBIMU Ha-
pyueHuaMu paboThl ABIXaTEABHOM U Cepaed-
Ho-cocynucTot cucreM. OCHOBHasl IIpUYHHA
3anafeHusa IPyIUHBI — Ype3MEPHBIN POCT Ipy-
OUHO-peOepHBIX XPSIIel, KOTOPhIe OIIEPeKAI0T
pocT pebep M TakuM oOpas3oM BBOPAYHUBAIOT
TPYAHVHY BHYTPb I'PYAHONH KAETKHU.

BopoukoobpasHaa npedopMalius TpyLHOH
KAETKHU SIBASETCS HauboAee pacIpoCTpaHEeHHBIM
nedekToM IpyaHoi KaeTKH (90 % HU3 Bcex cay-
JaeB BPOKIECHHBIX ITOPOKOB TI'PYAHOH KAETKH)
[1]. HacToTa BCcTpeuaeMOCTH JaHHOU ITATOAOTHH
cocraBageT onuH cayday Ha 400-800 HOBOpPO-
KIEHHBIX, ¥ OeTel B crapuieM Bo3pacte BIAT'K
MOXKeT gocturatk 2,4 %. MaabdyuKH CTpagarmT
JaHHOI TTaToAOTHEH B S5 pa3 yalle, 4YeM JAeBOod-
Ku [1, 2].

[TepBrie ymomuHanusa o BAT'K BcTpedaroT-
cga y Scenck (1594 r.) u mBeHI1apCcKOTO aHATO-
Ma Bauhinus (1600 r.), Ho 6oaee mmoapo6HO 3Ta
naToaorus Obina onucaHa Eggel (1870 r.) [1].

CylecTByeT HECKOABKO TEOPUH O IIPUYIH-
Hax (POPMHUPOBAHHUA BOPOHKOOOPA3HOIO mOe-
dekra. OnHa U3 HUX — TeHeTudeckas. B mom-
TBEpXKAEHHE 3TOH TEOPUH y POACTBEHHHKOB
TIAIIMEHTOB C BOPOHKOOOpa3HOH medopmarlireis
UMEIOTCSI CXOOHbIE BPOXKIAEHHBIE H3MEHEHUdd
[3]. B ocHOBE maHHOI TEOPUU AEKHUT MYyTAITHUSI
T€HOB, OTBEYAIOIINX 34 BBIPAOOTKY KOAAATEHA
nu 6€AKOB COCI[HHHTCABHOfI TKaHH, BCA€COCTBHE
YEero IMPOUCXOAUT HU3MEHEHHE UX CTPYKTYPBI U
B IocAeaymoouieM (QopMHUpyeTcs AedopMarius.
Yarre Bcero maHHAad MATOAOTHSI COUETAETCS C
APYTHUMHU I'€HETHUYIECKUMHU aHOMaAUdMH, TaKH-
MH KakK cuHApoM Mopdana, cunapom layHa,
HelipodubpoMaTos, axouapomnaasud [3, 4]. Tak-
JKe CyLIeCTByeT Teopud o popmupoBanuu BATK
IIOCAE TPaBM, 0KOT'0B, orieparuii. JlaHHbIe IIPH-
YHHBI HAPYIIAIOT HOPMAAbHOE CTPOEHHE I'PYyI-
HOM KAETKH U BeayT K ee nepOpMHPOBAHUIO.
B Takux caydasax oHa Oymet npuobpereHHas. K
IIPHOOPETEHHBIM AehOpMAaIIUIM TPYAHON KAET-
KU BeOyT Takue 3aboAeBaHHsI, KAK PaxXUT, Ty-
OepKyAae3, CKOAMO3, OCTEeOMHEAUT pedep [4].

Y 80 % pereti 3aboAeBaHUE TPOSABAIETCH
Ha IIepBOM IOy 3KHU3HU, HO IIPOTPECCHPOBaHIeE
IIPOHUCXOOAUT B II€PHUOABI HaI/IGOAee MaKCHMaABb-
HOTO pocTta pebeHka: B 6-8 u 11-13 aet [5].

Hapany c xaaobamm Ha camy mecopma-
IIUI0 TPYOHOM KAETKH, KoTopas (POpMHPYeET Yy
IIOAPOCTKOB Psi KOMIIAEKCOB M IICHXOAOTHYE-

CKUX ITpobAeM, BO3HHKAET MHOXKECTBO CHUMIITO-
MOB, CBSI3aHHBIX C BTOPUYHBIMH HU3MEHEHUIMHU
OPraHOB TPYAHOH KAETKU. ITO IIPOUCXOTUT U3-
3a XpOHHUYECKOI'0 CAABACHUS OPraHoOB I'pyaHOH
KAETKH, a TaKKe 3a CYeT AUCIIAA3UU COemu-
HUTEABHOM TKaHH, KOTOPasd BAULET HE TOABKO
Ha XpdAlr U pebpa, HO U Ha OPOHXOAETOYHYIO
TKaHb, CIIOCOOCTBYd (POpMHUPOBAHHUIO OpPOH-
X09KTa30B, OPOHXOOOCTPYKTUBHOIO CHHIAPO-
Ma, TpaxeoOpoHXOMaAIHH. A BPOKICHHOHN
nedopMalliy TPYAHOH KAETKH XapaKTepHO
«I1apagoKCaAbHOE [BbIXaHHEe», MPOSBATIONIEE-
cd 3amazeHueM TPyOuHBI 1 pebep Ha BIOXe.
[Ipy maHHOM THIIEe ALIXaHWUS CHHIKAETCS IIOJ-
BHIKHOCTE TPYAHON KAETKH, A€TKHE IIPHU BIOXE
PACIIHUPAIOTCS HE3HAYUTEABHO U B OCHOBHOM
3a CUeT BEpPXHUX noAeii. B mrore marueHTHI
CTPaaloT JYacTHIMU PECHUpPATOPHBIME 3aboae-
BaHUIMH C 3aTSKHBIM TedeHueM. CmaBacHUeE
AETKHX, HapyllleHHe AbIXaHWs, 3aCTOM MOKpPO-
TBI B OpOHXaxX IIPUBOALT K OABIIIKE, HABI3YU-
BOMY KallAlo. KAMHUYECKU 3TO IIPOSBASIETCH
KapTUHOH Tpaxeura, OpoHXHTA, ITHEBMOHUH,
Jaie B HIDKHUX OT/IeAaX AeTKHUX [6]. B pesyab-
Tare gedopManuu pebep U IPyAHHBI COABAU-
BaeTcs Cepalle. YBeAWYHWBaeTCsd AaBA€HHE Ha
IPaBbIf KEAYZIOUEK, HAPYIIAeTCs ITPOBEICHIE
HEPBHBIX HMIIyABCOB, B Pe3yAbTaTe 4Yero BO3-
HUKAaOT apuTMHuH. [laleHThl XaAyloTcd Ha
(JyBCTBO CepPALIEOMEHUs» B IIOKOE, OBICTPYIO
YTOMASIEMOCTD IIPH HE3HAYHUTEABHOM (pusmde-
CKOM Harpyske, 0oAeBbIe OIIYILIEHUS B 00aa-
CTH CepAalla, OABIIIKY, apTepHUaAbHYIO THIIEp-
TEeH3UI0. Y meTedl ¢ MJaHHOU IIaTOAOTHEM YacTo
BCTPEYAIOTCS MaAble aHOMAaAUHU CepAlia B BHUIE
IIpoAarica MHUTPAABLHOTO KAAQIlaHa, OTKPBITOTO
OBaABHOTI'O OKHA, AOIOAHHUTEABHBIX XOPO B Ka-
Mepax cepaua [7, 8].

CylecTByeT MHOXKECTBO KAAaCCHU(HUKAIUH
BOPOHKOOOPpa3HOH fehopMallii IPYAHON KAET-
ku. Ilo BHemHeMy BUIy pasanmdaroT ase op-
MBI: C CHMMETPHYHOH nedopmalyeii 1 ¢ acuM-
MeTPUYHOM nedopMaliied TpPyaAHOM KAETKH.
Boaee nmonpobHbIE KAaCCU(PUKAIINH ITPEIAOKE-
HBI PA3AHWYHLIMH aBTOPaMH H UMEIOT OOABIIOe
3Ha4YeHHe IIpPU BbIOOpe MeTona AedeHud. Of-
HUM K3 Hauboaee U3BECTHBIX METONOB OLI€HKU
cTelleHN nedpopMalluy SBAFETCH IIPEeIAOKEH-
HbIE B 1962 r. mHAEKC 'MXKUIKOM, KOTOPBIHA
PacCYUTHIBAIOT, KAK OTHOIIIEHHE HAUMEHBIIIEro
IIOIIEPEYHOT0 pa3Mepa I'PYAHOM KAETKH K HaH-
OoAbpIIIEMy. OTH PaCCTOAHHUS HU3MEPSIOTCS IO
OOKOBBIM ITPOEKIIVSIM PEHTTEeHOTpaMM I'pyaHOH
KAeTKY [9]. [laHHBIE IO KAACCU(PUKAIIUHN Ha OC-
HOBE HMHAEKCa ['M>KUIKOM ITpeacTaBA€HBI B Ta-
Oamre 1.
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Tabnuya 1. Knaccugurayus degpopmayuu epyoHoll kiemru no uHoercey I'uskuyrotl
Table 1. Classification of thoracic deformity according to the Gizhytska index

CrerneHb
nedopmanun

WUnnekc FaybuHa

FmxunKon BOPOHKH

CwMmellieHue
cepaua

PaboTa BHYTPEHHHUX OPTaHOB

ITepBas 0,7-0,9 o 2 cm

He mabarogaercsa

Kak IIPAaBHAO, IIOAHOCTBIO KOMIIECHCHPOBAa-

Ha, HapYILICHUI He BBIABASIETCH

Bropas 0,5-0,7 2-4 cm

He 6oaee 2-3 cm

B aabopaTOpHBIX YCAOBHSX M IIPH UCCAEIO-
BaHHUSIX MOTYT BBIIBAITBCSI OTAEABHBIE CAQ00
BBIpa:KE€HHbIE HapylLIeHUd paboTel cepAalia U
aerkux. Ho Bo3MoxKHa TaKKe U IMOAHAs KOM-
IeHcalud UX paboTel

Tpetrbs 0-0,5 Boaee 4 cm

Boaee 3 cm

HmMeroTcs BBIpaKeHHBIE HapYILIEHHS pa-
60TEI cepalia, AETKHUX, IPOOAEMBI C T€MOIH-
HaMUKO#M, CHMIITOMEI IIOPAXKEHHsSI OPTaHOB

TPYAHOM KAETKH

B 1987 r. Haller nad OIlEHKU CTEIEHU Td-
xxectu B/TI'K mpenaoKMA HCIIOAB30BATh KOM-
nploTepHo-ToMorpadpudeckuit mHaekc (KT-mH-
nekc, mau mHAekc Xaaaepa). Mamekc Xaaaepa
PaCCYUTHIBAETCH 10 aKCUAABHBIM CKaHaM KOM-
OBIOTEPHOH TOMOTPaMMbI Ha yPOBHE MAaKCH-
MaABHOTO 3aa/IeHUs TPYAUHEI U [IPEACTABASIET
coboit yacTHOE MeXay (a) IIoIIepPeYHBIM pa3Me-
POM TPyOHOM KAETKH (TOPU30HTAABHOE PAaCCTO-

SHHE MeXKIy BHYTpeHHEH yacTbio pebep) u (b)
repeaHe-3alHUM PasMepPOM (PacCTOsSIHUE MeXK-
Oy IlepenHeld IIOBEPXHOCTHIO IIO3BOHOYHHKA U
3agHel creHkod rpyaunsl) (IH = a/b). B HopMme
uHnekc Xaasepa paseH 2,5. [Ipu nokasateaax
boaee 3,25 moOKa3aHO OIlEPATHBHOE Ae€YEHHE
[9, 10]. B Tabauie 2 mpencTaBaeHa KAACCH-
¢dukamua crenenn B/ITK Ha ocHOBe mHOeKca
Xaanepa.

Tabnuya 2. CmeneHu 80pOHKO0Opa3HOU Oegpopmauuu 2pyoHOU KiemKu HA OcHoge uHoeKkca

Xannepa

Table 2. Degrees of pectus excavatum based on the Haller index

Crenens Wunekc Xaasepa (cMm)
I 3,0-3,9
11 4,0-4,9
I 5,0-5,9
v 26,0

C meAplo yTOYHEHUS AUArHO3a IIPOBOLUT-
Csl KOMIIAEKCHOE 00CA€qOBaHMUE, BKAIOYAIOIIIEE
KAMHHUYECKUH OCMOTP, AabOpaTOpPHO-HHCTPY-
MEHTaAbHbIE METOAbI MCCA€NOBAHUA, DAEKTPO-
Kapauorpaduio, sxokKapauorpaduio, XOATe-
POBCKOE MOHHUTOPUPOBAHHUE, HCCAEIOBaHUE
PYHKIIMH BHENITHETO AbIXaHUsA, KOMITBIOTEPHYIO
ToMoOrpadUio TPYyIHON KAETKHU.

EnuacrBeHHBIM 3(PEKTUBHBIM METOIOM
aegeHua BJII'’K aBageTca omnepaTHBHOE BMe-
I1aTeAbCTBO. BrepBble XUPYPTHUYECKYIO KOP-
peknuio BAT'K crasnm mpoBOAUTE €IIl€ B KOHIIE
XIX-gagane XX BB. B 1899 r. HeMelIKUH XHU-
pypr A. Tieze ontmcaa pe3eKIUI0 HUXKHEH TPEeTH
rpyauHbl. OgHAKO OaHHBIE BUABI OIEpPaTUB-
HOIO BMEIIIATEALBCTBA MOXKHO OBIAO OTHECTH K

IIaAAMATHBHBIM B CBS3H C OTCYTCTBHEM MOOH-
AU3aIlUU KOCTHO-XPSAIIEBOTO KOMIoOHeHTa [11].
B 1911 r. L. Meyer, a B 1920 r. F. Sauerbrueb
BBIIIOAHHAM OIl€pallHIO 10 XUPYPrudecKol Kop-
pexkuuu BJIITI'K. B ocHOBe maHHBIX oIlepaliuit
6rira pesexing 2-3-ro pebep ¢ 06eux CTOPOH,
TaKUM 00pa3oM YMEHBIIIAAOCh KOMIIPECCHOH-
Hoe Bo3zxedicTBHe pebep Ha cepaie. OmHa U3
HawnboAee IIOMyASIPHBIX METOIUK OIIE€PATHUBHOTO
aeuennda B/TK 6rvina mpenaoxkeHa V. Ravitch B
1949 r. B ocHOBe ee AeXKUT pe3eKIusd pebepHbIX
xpsamniei, (QOPMUPYIOIINX 30HY naedopMalliy,
C COXpaHEHHEM HaAXPAIIHUIBI U OCTEOTOMHS
rpyauHsl. B 1958 r. Oblaa ommcaHa METOOU-
Ka IIOMEIeHHS 3a TIPYAHHY MeTaAANdecKoH
IIAACTHHBI U BBIBEZleHHUd ee Krepenau. OaHako
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OTMEYaA0Ch OOABIIIOE KOAHMYECTBO IT0OOYHBIX
3(p(eKTOB B BUAE THAPO- U ITHEBMOTOPAKCOB,
aTeAeKTas3oB, IMHeBMOHHMH [11, 12]. C 1998 r.
LIIUPOKOE PACIIPOCTPAHEHHE IIOAYYHA MAaAOHH-
Ba3UBHBIM MeTOo[ TopakomnaacTuku 1o D. Nuss.
MeTon 0CHOBaH Ha «pa3rubaHuM» pebepHBIX Xpd-
e IIpU IIOMOILIM 3arpyqUHHOTO IIPOBEAECHUS
METaAAMYECKOH IAacTHHBI. [Ipn maHHOM MeTo-
e He TpebyeTcs pe3eKIus peGepHbIX XpsIel u
CTEPHOTOMHUS. YCTAHOBKA IIAACTHHBI OCYIIIECT-
BASIETCSI Yepe3 HeOOABIIINE JOCTYIIBI, YTO YMEHb-
IIaeT TPaBMAaTH3AUIO MBI I'PYOHOH KAETKH,
CHHXKaeT KPOBOIIOTEPIO BO BPEMS OIIEpAallUH, a
TakXke o0AazaeT BBICOKUM KOCMETHYECKHM 3-
perTOM. XHUPYPTUIECKYI0 KOPPEKIIHIO IIPOBOIAT
npu II-1II creneHn UCKPUBACHUA TPYAHON KAET-
KHu. ONTUMAaABHBIE BO3pPAaCT JAS OIeparuyl — OT
6 no 14 aer [13]. [Ipuyem yeM MeHbIIIE BO3PACT
pebeHKa, TeM 3AacTHYHee IpyaHAas KAETKa, a
YyeM OH cTaplle, TeM TpaBMaTHYHEe OIlepaTHB-
HOE BMEIIaTEAbLCTBO.

IleAn HCCAEZOBaAHHSA

N3yuute BangHue creneHu B/ATK kaetku y
nerell Ha PYHKIIMOHAABHOE COCTOSTHHE OPTaHOB
IPYAHOM KAETKH [0 U IIOCA€ OIIEPATHUBHOIO Ae-
4eHHd.

MaTepKaABI H MeTOoAbI

B uccaenoBanue BKAOYEHEI 36 neTet, Ipo-
XOOUBINHUX 00CAEIOBaHME 1 OIIEPATHBHOE A€Ue-
HHe Ha 0a3e OpTOIIeLO-TPABMAaTOAOTHMYECKOTO
oTIaeAeHUs yupexaeHHus «['omeabcKas obAacT-
Had OeTCKas KAMHHYecKasl OOABHHUIIA» C SHBA-
pg 2019 r. o certabps 2021 1. IIpenonepariu-
OHHOE O0CAeIOBaHMNE BKAIOYAAO: COOp 3Kaao0,
aHaMHe3a, KAHMHUYEeCKHH OCMOTp, aabopartop-
HO-UHCTPYMEHTaAbHBbIE METOABI HCCAEIOBA-
HHY, dA€KTpoKapauorpadguio B 12 cranmaprt-
HBIX OTBEIEHUAX (C II€ABIO OLIEHKM COCTOSHHUS
IIPOBOAVUMOCTH, HAAWYHS MeTaOOAMYECKHUX H3-
MEHEHWIH B MHOKAapZe), 3XoKapauorpadpHuio IIo
CTaHAAPTHOH MeToamKe B B- m M-pexmmax (c
OILIEHKOM OCOOEHHOCTEHl CTPOEHUS KAAIlaHHO-
ro ammnapara, HaAu4us BPOXKIEHHBIX IIOPOKOB
Pas3BHUTHH, CHCTOAO-AMACTOANYECKOH (YHK-
AN KEAYIOYKOB CepAlla, HaAW4YHUd AETOYHOH
TUIIEPTEH3UH), XOATEPOBCKOE€ MOHUTOPHPOBA-
Hue. Bcem neraMm IpoBoaMAacCh CIIMPOMETPHS
nag onpeneseHnd BaugHudg B/T'K Ha aerodnyio
PyHKIOUIO (OIpPEIEeAsANCH OCHOBHBIE IIOKAa3a-
TEeAU: XKU3HEHHad eMKOCTb AeTKuxX (2KEA, %),
06BeM (POPCHUPOBAHHOM IKU3HEHHON €MKOCTHU
aerkux (PXKEA, %), oobeM opCHPOBaHHOTO
BbIoxXa 3a 1 ¢ (OPB1, %), oTHOIIIEHHE OOBEMAa
dopcupPOBaHHOTO BbIZ0OXa 3a 1 C K KU3HEHHOHU
€MKOCTH A€TKHUX, BBIPaKEHHOE B IIPOLEHTaxX

(nrnexc TuddHo, %) ). BeIToAHSIAACH KOMITBIO-
TepHad ToOMoTrpadus I'PyAHOH KAETKH KU opra-
HOB TPYAHOM IIOAOCTH [ASI pacueTa HHIEKCa
Xaasepa, a TakXKe OAd BBISBAEHUS OCOOEHHO-
cTell pacIlOAOXKEHUSI OPraHOB I'PYIHOM KAETKH B
pe3yabTaTe CMeLIeHUs UX AePOpMUPOBAHHBIM
rpyaUHO-pe0epHBIM KOMIIACKCOM. Bcem mariu-
eHTaM ObIAa IIPOBEZIEHA OIIEPAIIUS 10 METOIUKE
D. Nuss ¢ TOpakKOCKOIIM4YECKOU BUIE0ACCUCTEH-
IIHEeH.

Yepes 6 Mec. Imocae IPOBEAEHHOTO OIlepa-
THUBHOIO A€YEHUS BCE JETH IIPOIIAU ITOBTOPHOE
obcAeoBaHUE C IIEABIO OIIEHKH AUHAMUHYECKHUX
U3MEHEHUN, BKAIOYaBIIIEee cOOp 3kaaob, aHaMm-
He3a U KAMHUYEeCKUH ocMoTp. Briro mpoBeneHo
9AEKTPOKapauorpadpUuyIecKoe, 3XOKapaUoTrpa-
dryeckoe HCCAeNOBaHUS, OLlIeHEeHa (OYHKIIUS
BHEIITHETO AbIXaHUs C IIOMOIIHIO CIIUPOMETPHUH.
BceMm peram Oblaa mpoBemeHA KOMITHIOTEpHAs
ToMorpacdud IPYyAHOH KAETKHU [AS OLIEHKH
YPOBHSI CTOSHUS ITAQCTHUHBI ¥ UCKAIOYEHHS MU-
rpanuu (OUKCUPYIOIEH [AACTHHEL.

Cratuctudeckas o0paboTkKa IIOAYIEHHBIX
OaHHBIX IIPOBOAUAACHL C IIPUMEHEHHEM IIaKe-
Ta IPHUKAAAHBIX KOMIIBIOTEPHBIX IIporpaMM
«Statistica», 10.0. [ag xapakKTepUCTHKU obOcAe-
OOBAHHBIX T'PYIII HCIOAB30BaH CTaHAAPTHBIN
METOANYECKHH II0AX0A, OCHOBAaHHBIN Ha pacye-
T€ JaHHBIX OIMMHCATEABHOM CTAaTHUCTUKH. Pazau-
4HUsS CYUTAAH CTATHCTHUYECKH 3HAYUMBIMHU IIPU
p < 0,05.

Pe3yAbTaThI H OOCyXKIAEHHE

Bo3pacT  HamyeHTOB  COOTBETCTBOBAaA
IIOAPOCTKOBOH rpyIle (cpenHuil BO3pacT —
14,23 + 2,45). PacupeneaeHue 10 IIOAY OBIAO
caemyrommMm: 26 (72,22 %) MaAbYHKOB,
10 (27,78 %) neBoueK.

CreneHs pmecdopMalli TIpPyAHOM KAETKU
oIIpeneAsAU 110 MHAeKCY Xaaaepa. Y 19 (52,78 %)
aleHToB BceTpedaaack II cremens necgopma-
nuy, IIl —y 17 (47,22 %) naniueHTOB.

[Ipu cbope aHaMHe3a OBIAO BBISBACHO, YTO
y 14 (38,89 %) nmammenToB mposBaenua BATK
HabAIOIaANCEH, CO CAOB poauTeseii, ¢ paHHEro
Bo3pacra. B nepuon akTHBHOTO pocta (¢ 7 mo
15 aer) medpopmaliuss I'pygHOH KAETKH CTasa
npoaBaaTeca y 22 (61,11 %) manueHTOB.

Y 23 (63,89 %) nerett orMedaroCh Hapylie-
HUe OCaHKH, y 8 (22,22 %) nanueHToB — CKO-
ANO03 1-11 cTeneHu.

[Ipy ompoce mamueHThI HPEeIbsIBASIAN Ka-
A0OBI Ha cAabOCTb, OBICTPYIO YTOMASIEMOCTD,
OPBIIIKY (IPH HOoabeMe Ha 2-3-H 3TaxK), 00AH B
cepare. B Tabauiie 3 mpencTaBA€HBI CBOIHBIE
JaHHble KAWHHYECKUX ITPOSBACHUI y HarueH-
TOB B 3aBHCHMOCTH OT CTE€IEHU AehOpMaIliH.
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Tabnuya 3. Yacmoma KAUHUUECKUX NposieaeHull Yy demeill ¢ 80poHK00bpa3Holl Oegpopmayueti
2pYOHOTL KiemKu 8 3a8UCUMOCMU Om cmeneHu depopmayuu
Table 3. Frequency of clinical manifestations in the children with pectus excavatum depending on

the degree of deformity

2Kano0b1 II creniens (n = 19) | III crenens (n = 17)

'oAOBOKpYzK€HHE, TOAOBHBIE 60AK 5 (26,32 %) 4 (23,53 %)
[ToBBIIIIEHHAS YyTOMASIEMOCTD, CAAB0CTH 13 (68,42 %) 14 (82,35 %)
Boau B cepaiie 5 (26,32 %) 8 (47,06 %)
Oppiika npu pU3UIEcKo Harpy3Kke 9 (47,37 %) 13 (76,47 %)
PecniupaTopHble 3a6oaeBaHus (OpOHXUTHI, THEBMOHHH) 60Aee YeThIpeX pas 7 (36,84.%) 10 (58,82 %)
B rofl B aHaMHe3e

YyBCTBO «cepaIieOneHnsI» 4 (21,05 %) 6 (35,29 %)

Bcem nanpenTam ¢ gecpopmarnmeii rpyaHol
KAETKH [0 omepanuu Oblaa IpoBeAeHA SACK-
Tpokapauorpadus. Y 6 (31,58 %) maimueHTOB
co II creneHrro medpopManyy rpyaHOH KAETKU
HaOAIOIAANCE MeTabOAHMYeCKHe HU3MEHEHUS B
Mmuokapze, y 2 (10,53 %) — cuHycoBadg Taxu-
Kapaud, v 4 (21,05 %) — cuHycoBasa Opanmu-
Kapaud. Muneprpodusa npaBeIX OTAEAOB CEPI-
na HabAomasachb y ogHOro (5,26 %) maimmenTa.
Hawuboaee gactrim n3menenueM Ha OKI gBag-
AaCh HeloAHasd 0AOKaZa ITPaBOM HOXKKH ITydKa
T'uca (9; 47,37 %) (p > 0,05).

Y 9 (52,94 %) nmanuenroB c III creneHsio
nedpopMaliii OTMEY€eHbl MeTab00AMYECKUE H3-
MeHeHHus B MHoKapze, Vv 4 (23,53 %) — cuny-
coBad Taxukapaud, y 6 (35,29 %) — cunyco-
Bag Opanukapaus, HelloAHasd 0AoKaza mpaBoit
HOXKKH ITydka 'mca —y 6 (35,29 %) namineHToB
ny 4 (23,53 %) — runeprpodud IpaBbIX OTAE-
AoB cepaua (p > 0,05).

CaeoBaTEABHO, IIPHU IIPOTPECCHUPOBAHUU
gepopManyii TPyAHOH KAETKH (DOPMUPYIOTCS
OoAee CTOMKHE U3MEHEHHS, YTO BUIHO HA DAEK-
TPOKapAyorpaMme, dare HabAIIaeTcs THIIep-
Tpochus MpPaBbIX OTAEAOB cepala, MeTaboarude-
CKUE U3MEHEHUs B MHOKapne.

B mpemomnepallioHHOE HCCAE€LOBAHUE BXO-
OUAO U MPOBEAEHUE 3XOKapauorpadpuu moasd
BBIIBACHUS H3MEHEHUIl (QYHKINH cepana Hu
ocobeHHOCTH KpoBoobpaiienud. [Ipu II cremne-
HH fgedopManmy rpyaHoi kaetkuy 11 (57,89 %)
IIalITM€HTOB BBIABACHA AOIIOAHUTEABHAadA Xopaa
A€BOTO0 KeAyaodKa, v S5 (26,31 %) mamueHTOB
OOHApPYKEH ITPOAAIIC MHUTPAABHOTO KAallaHa
I crenenu, muaaTaliysa NIpaBbIX OTAEAOB CEPI-
11a — y oxHoro (5,26 %) naiueHTa.
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I[Mpu II cremenu nedopMalvy JOIOAHU-
TeAbHAas XOpAa A€BOTO XKEAyAO4YKa BBIIBACHA Y
13 (76,47 %) maieHTOoB, IIPOAATIC MUTPAABHO-
ro Kaarasa I crenneru —y 9 (52,94 %), nuaara-
Y IIpaBbIX OTAEAOB cepana — y 4 (23,53 %)
naireHToB. Takum obpasomMm, y aereit c III cre-
IeHbI0 nedpopMauy I'PYTHOH KAETKH YBEAUYH-
BaeTcd 4acToTa BCTPEYaeMOCTH THIIEPTPOdHHU
IIPaBbIX OTIAEAOB CEpAlla 3a CYET KOMIIPECCHH
€ro rpyauHo-pebepHBIM KOMIIAEKCOM.

C meanto OLlEeHKU (DYHKIIUH AbIXaHUS ITaIy-
€HTaM IIPOBOJHAACEH CIIMPOMETPHS. Y Bcex nereH
co II crenenrio B/II'K BBIIBAEHO OOCTOBEPHOE
cumxkeHue nokasareaeit 2KEA (76,51 = 3,86 %),
O®PB1 (72,16 = 2,52 %) npu HOPMaABbHBIX IIO-
KazareAadgx uHaekca Tudgdguo (94,97 + 3,89 %)
(p < 0,05). 910 TOBOPUT O PECTPUKTUBHOM THUIIE
HapyLIeHNs BHEITHETO AbIXaHUd.

[Tpu 11l crenenu BopoHKoOOpa3Ho#t aedop-
Malli¥ TPYAHOH KAETKH OTMEYaAOCh CHUKe-
HHue He Toabko 2KEA (72,92 £ 3,49 %), OPB1
(67,11 + 3,35 %), HO u wumHAOekca TuddHO
(76,50 = 2,14 %) (p < 0,05), 94TO CBHAETEABCTBY-
€T 0 CMELIAHHOM (PEeCTPUKTUBHO-O0OCTPYKTHUB-
HOM) THII€ HapyIlleHUd BHEIIHETO AbIXaHHd.

[Tpu n3y4eHUH KOMIIBIOTE PHBIX TOMOTI'PaAMM
OpPraHOB IPyaHOM KaeTKH Iipu Il cremeHu ne-
dopmaruu y aByx (10,53 %) marmeHTOB OBIA
OUArHOCTUPOBAaH INHEBMOMHUOPO3, y OIHOIO
(5,26 %) — xKoMIIpeccHus IpaBbIX OTAEAOB CEPIa-
na. IIpu III crenernu medopmanuu y OIHOIO
(5,88 %) mammeHTa OBIAM BBISBACHBI 3MH3€E-
MaTO3HbIEe OyAABI B HHIKHHUX OTHEAAX AETKHUX,
y 4 (23,53 %) — KoMIIpeccHs IIpaBbIX OTIAEAOB
cepaua, y 4 (23,53 %) — mnHeBMOopubpo3. Y
Bcex naruerToB ¢ BAT'K HabAr0q1aA0OCEH CMeEILe-
HUE OPTaHOB CPEIOCTEHUS BAEBO.
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BceMm nammentam co II u Il crenensro ge-
dopMalu rpyaHOM KAETKH ObIra HpPOBeEAEHA
onepanuda no Mmeroguke D. Nuss ¢ Topakocko-
IINYECKOU BUAEOACCUCTEHIIHEH.

[loBTOpHO maHHBIE MAIlMEHTHI OBIAM 00-
CAelOBaHbI 4yepe3 6 Mec. IIOCAE OIepPaTUBHO-
ro AedyeHud. B pedyabpTare ompoca IanueHTOB
TOABKO nBoe aetei c Il crenensro necpopmaniuu
(5,56 %) npeabaBASIAU KAAO0BI HA TTEPUOIUYE-
CKO€ «HEIIPULATHOE OLIYIIEHNE B I'PYAHON KAET-

Ke», TIPOXOUBIIIEE CAMOCTOATEARHO B TE€UYEHUE
HECKOABKHX MHHYT. OCTaAsbHbIE OeTH ObIAU [10-
BOABHBI KOCMETHYECKUM 3(Pp(PEKTOM, OTMEYaAAN
VAy4IIeHHE CaMO4YyBCTBHS, OTCyTCTBHE 4yB-
cTBa «cepalebrueHusa», 00AN B IPYAHOU KAETKeE,
YAYYIIIEHHE TIEPEHOCUMOCTH (PU3UYECKOU Ha-
TPY3KH.

BceMm meTsaaM ObIAO MIPOBENEHO 3AEKTPOKAP-
auorpadpudeckoe HcCcAenoBaHue. Pe3yAbTaTsl
IpeICTaBAECHBI B TabAuIlE 4.

Tabauya 4. Pe3yismamaul siekmpokapoucepaguu Yy nayueHmos uepes 6 mec. nocie onepamugHozo

JleueHust
Table 4. Electrocardiography results in the patients 6 months after the surgical treatment
ITartuenTs! co II creniensro BAT'K | TTammuenTs! ¢ III crenmenrsio BAT'K
GRS pio) rocae 10 ocae
OIIEPATHBHOIO | OIEPaTHBHOIO | OIEPATHBHOTO | OIEPaTHBHOIO
A€YEHHUS A€YEHHUS ACYEHUST ACYEHHUS
MeTaboandeckue U3MEHEHUs B MHOKapIe 6 (31,58 %) 3 (15,79 %) 9 (52,94 %) 4 (23,53 %)
F'uneprpodus IpaBbIX OTAEAOB CEPALIA 1 (5,26 %) 1 (5,26 %) 4 (23,52 %) 2 (11,76 %)
Hemnoanas 6a0Kaaa MpaBoi HOXKKHU Iydka ['uca 9 (47,37 %) 4 (21,05 %) 6 (35,29 %) 3 (17,65 %)
CuHycoBas 6paauKapausd 4 (21,05 %) 1 (5,26 %) 6 (35,29 %) 2 (11,76 %)
CunycoBad TaxuKapausa 2 (10,53 %) 0 4 (23,52 %) 0

[Tocae TOpakomaaCTHKH y IIAIIHEHTOB C
BT'K yAy4IIIHAKCE IIOKA3aTEAN SACKTPOKAPAN-
orpaMMmsbl. Y namueHToB co Il crerteHbio nedop-
Mallil TPYAHOH KAETKH MeTabOANYecCKHe W3-
MEHEHHUSI B MHOKap/e YMEHBIIHUANUCh Ha 15,79
%, 9acToTa BCTPEYaeMOCTH HEIIOAHOH 0AOKAIbI
IIpaBo¥ HOXKKM ITydyka ['mca — Ha 26,32 %, cu-
HycoBas Opanukapaus —Ha 15,79 % (p > 0,05),
CHUHyCOBas TaxHKapAud He BbIIBAECHA. Y MIaIlU-
ertoB c Il cremenro medopManuy IpyIHOH
KAETKH 4YacToTa BCTPEYAEMOCTH MeTaboAude-
CKHMX U3MEHEHUU B MHOKapAe YMEHBIIIHNAACH Ha
29,41 %, runepTpodus OTOEAOB CcepAlla — Ha
11,76 %, HemoaHas OAOKa/la TPaABOM HOXKKH
nyuka 'mca — Ha 17,64 %, cuHycoBas Opaau-
rapausa — Ha 23,53 % (p > 0,05), cunycoBaga
TaxXuKapAUs HE BbIIBAEHA.

Takske BceM IalyeHTaM ObIAO IIPOBEIEHO
3XOKapauorpaduieckoe uUccaeqoBaHUe. Y IIa-
nueHToB co II crenenpro medpopmaniuu rpya-
HOM KAETKH OTMEYaAOCh YMEHBIIIEHHE YaCTOThI
IIpoaarica MHTPaAbBHOTO KAaallaHa | creneHu Ha
10,53 %, npu III crennenn nedpopMaliii 4acTo-
Ta IIpoAarica MUTPAABHOI'O KAamaHa | creneHu
CHHU3UAACh Ha 17,65 %.

[Tocae omepaTHBHOIO BMENIATEABCTBA 3a
CYeT BOCCTAHOBAEHHUS (POPMBI I'PYAHOM KAET-
KU cepAlie 3aHuMaeT 0oaee (PHU3HMOAOTHYIECKOE
II0OAOKEHHE, OTCYTCTBYET KOMIIPECCHUS ITPaBBIX
OTIEAOB CepAlia, YTO CIIOCOOCTBYeT U3MEHEHUIO
TI0AOXKEHUS KAAIIaHHBIX CTPYKTYP.

PesyabTaTel  uccaemoBaHUS — (PYHKIINH
BHEIITHETO AbIXaHUs y IIaIlMeHTOB dYepe3 6 Mec.
II0CAE OIIEPATHBHOIO A€UYEHUS IIPEACTABAEHEI B
Tabaule S.

Tabauya 5. Peyavmamol cnupomempuu uepes 6 mec. nocie onepamiueHo20 JeUeHus
Table 5. Spirometry results in the patients 6 months after the surgical treatment

ITamuenTs! co II crenensio BATK IMamuents! c III crenensio BAT'K
IMoKazaTeAn o mocae o mocae
OIIEPATHUBHOIO OIepaTUBHOIO OIIEPATHUBHOI'O OIIEPATHUBHOIO
ACYEHUST ACYECHUS ACYEHHUS A€YEHUST
XKEA, % 76,51 £ 3,86 92,47 £ 4,61 72,92 + 3,49 76,73 £ 2,04
O®B1, % 72,16 £ 2,52 85,50 £ 3,00 67,11 £ 3,35 73,89 £ 2,32
Unnekc TuddHO, % 94,97 + 3,89 96,37 = 3,27 76,50 £ 2,14 85,48 £ 3,27
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¥ namuenToB co II crenensio nedpopmauiu
TPYAHOHM KAETKH IIOCA€ OIIEPATHBHOIO A€de-
HUSI HapaMeTpPbl CIIHPOMETPHUH YBEANYHAUCH:
KEA — nua 15,96 %, OPB1l — Ha 13,34 %
(p < 0,05), c III cremenbio gedopMallUU:
KEA —ua 3,81 %, OPB1 — Ha 6,79 %, uHIOEKC
Tuddro — Ha 8,98 % (p < 0,05).

[Tpu npoBeneHUH KOMIIBIOTEPHOM ToMOTrpa-
dUU TPyTHOH KAETKH BBISIBACHO YIOBAETBOPH-
TEABPHOE CTOSIHHE IIAACTHHBI, OTCYTCTBHE KOM-
IIPECCUU OPTaHOB I'PYAHOM KAETKH U CMENIeHUS
OpPraHoOB CPEAOCTEHUA BAEBO.

3aKAIOYEeHHE

@®YHKIIMOHAALHOE  COCTOSIHHE  OPTaHOB
CPYAHOM KAETKH 3aBHCHUT OT CTeIeHH aedop-
Malliy U OIIPENEASIETCS KOMIIPECCUEN OPTaHOB
TPYAHOM KAETKH TPYAHHO-PeOEePHBIM KOMIIACK-
COM, CMEIIEHUEM OPTaHOB CPENOCTEHHS U «I1a-
PaagOKCaABHBIM AbIXaHHUEM» B ACTKHX. Yy JaHHBIX
MAIIMEHTOB IIPEBAAUDPYIOT 3KaA00BI HA CAABGOCTD,
IIOBBIIIIEHHYIO YTOMAAEMOCTDH, OABIIIKY IIPU
dpu3uyeckoil Harpy3Ke, 4YacTble PeCIIHpPaTOp-
Hble 3aboaeBaHus B aHamHese. [Ipu aHaau3e
Kanob oTMedarach CTOMKAasg 3aKOHOMEPHOCTH
YBEAUYEHHS HUX 4YHCAA IIPU IIPOTPECCHPOBAHUU
cTeneHHu AedpopManuy IpyaHOH KACTKU.

Ha saekTpokapauorpaMme 4acTo HabArO-
[AIOTCS HApPYIIeHHs pUTMa, MeTaboAndecKue
U3MEHEeHUs B MHOKapae. IIpu [IPOBEAEHUU
axoKapauorpacgun Haubosee YacTo BCTpeda-
IOIMMMCH HM3MEHEHHUAMH CTPYKTYp Cepaua y
MAIIMEHTOB C BOPOHKOOOPA3HOM TPYIHON KAET-
KO OBIAM AOKHBIE XOPAbI AEBOTO JKEAYAOYKA U
IIpoAaTiC MUTPAABHOIO KaallaHa. IIpu yBeande-
HUHU CTeneHH aedopManuy TPYAHOM KAETKH,
a, CAEIOBATEABHO, U C YCUAEHUEM AHUCAOKAIIUU

cepAlia, BO3HHUKAIOT 0Ooaee CTOHKHE H3MeEHe-
HUS, yBEAUYHUBAETCS 4acToTa MeTabOANYEeCKUX
U3MEHEHUN B MHOKap/e, HapylleHuHd puTMma,
runepTpodUU IIpaBbIX OTAEAOB cepzaua. [Ipu
IIPOBENEHUH CIIUporpadruyl y IallleHTOB [0
OIIEPATHBHOIO A€YEHHd XapaKTEpPHO Hapyllle-
HUe (PYHKIIMHU BHENITHETO AbIXaHUS 110 PECTPUK-
TUBHOMY TuIly npu Il cremenu pedopmanuu
TPYAHOM KAETKH U IIPUCOeIUHEHHE OOCTPYK-
TUBHOI'O MEXaHH3Ma BEHTHUAGIIMOHHON HEI0-
crarouHocty — npu Il crennenu necopmariyuy.

Ilocae omepaTHBHOrO A€YEHUA BCE IMAllU-
€HTBl OTMEYAIlOT YAYYIIEHHE CaMO4YyBCTBHUA U
CIIOCOOHOCTBH IIEPEHOCHUTH OOABIIIe pusude-
CKHE Harpy3KH.

Ha osaekTpokapauorpaMMax IallU€HTOB
IIOCAE€ OIIEPATUBHOTO A€YEHUdA OTMeEdaeTcd
BOCCTAHOBACHHE IIPOBOAMMOCTH CEPAECYHOH
MBIIINBI, YMEHBIIEHHEe MeTa0OAMYeCcKHX Ha-
pPYLIEHUM, BOCCTAHOBACHNE PUTMa, CHUXKEHUE
meperpys3Ky IIpaBbIX OTAEAOB cepaua. Ha axo-
KapauorpaMMax XapaKTE€pHO CHHXKEHHE da-
CTOTBI BCTPEYAEMOCTH IIpoAarica MUTPAABHOI'O
KaanaHa I crenmenu kak npu I, tTak u npu III
creneHu nedopManuu rpygHoil kaetku. [Ipum
H3YYEHUH CHUPOrPaMM y J[AeTeH oTMedaeTcd
BOCCTaHOBAE€HUE U cTabHAM3aIUs PeCTPUKTHB-
HBIX HapyIIeHWH (PYHKIHUW BHEIIHEro IbIXa-
HUS U CHHUKEHHE OOCTPYKTHBHOI'O MEXaHH3Ma
BEHTUAGLIMOHHON HEJOCTATOYHOCTH.

Takum 06pa3oM, TOPAKOIIAACTHKA — €IHH-
CTBEHHBIH Me€TO[], BOCCTaHaBAWBAaIOUIUN aHa-
TOMHYECKYI0 (POpMy I'pPyOHOH KAETKH, yCTpa-
HAOIMUYE (QYHKIIHOHAABHBIE PACCTPOMCTBa B
pabote cepAalia ¥ AETKHX, 3HAYUTEABHO IIOBBI-
LIAIOIIUY Ka4eCTBO XKU3HU AEeTEH.
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