Tesu xoHgpeperyii

BbiBogbl. bosnbHble AL, HecnocobHble CaMOCTOATENBHO NEPesBUraTbCA, UMEIOT NOBbILEHHbIW PUCK BO3HUKHOBEHWUA NEPEIoMOB
6eApeHHON KOCTH, B CBA3M C YEM BO3HMKAET HEOOXOAMMOCTb NPOGUIAKTUHECKMX AHTMOCTEONOPOTUYECKUX MEPONPUATHIA (BEPTUKANU3ALMUA
TaKuX NALMEHTOB B CNELMANbHbIX YCTPOCTBAX, MEAMKAMEHTO3HOE NleyeHue (npenapaTbl KaabLya v BUTamuH D), npumeHeHKe BubpaLmm
nT. n.). CneayeT 3a0CTpUTb BHUMAHWE poauTeneil, nepcoHana peabunmuTaLMoHHbIX LLEHTPOB, Bpayel Ha LJaHHOM BONPOCE U UCMO/b30BaTb
B npoLecce peabunnTaLMoHHbIX MEPONPUATUIA HearpeccuBHble MeToaMKKU. OpTonesbl-TPAaBMaTONOMM LOMKHbI MPUMEHATb 0CObYIO
CTpaTernto NeYeHns 1 BeLeHua getel, 6onbHbix [ LM, c ocTeonopoTMyeckummn nepenomamm bespeHHoON KOCTU.

WccnesoBaHMe BbINOAHEHO B COOTBETCTBMM C MPUHLMNAMM XeNbCUHKCKOM AeKknapaumu. MpoToKon uccnefoBaHma ofo6peH JIoKabHbIM STUYECKUM
KOMMUTETOM Y4aCTBYIOLLETO yUpeKAeHMA. Ha npoBeaeHWe UCcCIeA0BaHMIM NoNyYyeHo MHPOPMUPOBAHHOE COMacue poauTenen, AeTe.

ABTOp 3anBnAET 06 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Kntoueseie cnosa: aetv, nepenombl 6eapeHHON KocTH, cnactudeckine napanvum, ALUMN, knaccudukaumsa GMFCS, octeonopos y aeTei.
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OudepeHuinHnm nigxig, Ao XipypriyHoi KopeKu,ii BpoaKeHoi ninkonopgibHoi
Aedopmauii rpyaHoi KNiTKK B piteit

HayioHanbHul yHisepcumem oxopoHu 300pos’s YkpaiHu imeHi I1. /1. LLlynuka, m. Kuie

2KHIM «*KumomupcbKa 0b6aacHa OumaYa KaiHiyHa aikapHa» umomupcekoi 06aacHoi padu, YkpaiHa
Paediatric surgery.Ukraine.2021.4(73):87-89; doi 10.15574/PS.2021.73.87
NikonogaibHa aedopmadisa rpyaHoi knitkm (NAIK) € HaltyacTiwoto ii Bagoto, 3ycTpivaeTtbes B 0,1-0,8% nonynauii. Lli Baai BracTuBi 3miHu
B KapAjopecnipaTopHilt cuctemi, iHAyKLjis cynyTHIX ZepopmaLivi xpebTa, TAKKI ncuxonoriyHi npobnemu. Onepauis Nuss i 6ibLuicTb ii Mogudikauii
HE MOKYTb 3aDe3MeYNTU XOPOLLMX PE3YNLTATIB Y NiKYBaHHI HETUMOBKX aHATOMIYHMX BapiaHTiB AedopmalLyji; il XxapaKTepHi 3MiLLEHHs Ta Npopi3yBaHHA
MIaCTUH, XPOHi3aLlis nicnsonepaujiiHoro 60160B0ro cUHAPOMY, Aedopmallis pebep, Lo CNIOHYKAE A0 MOLLYKIB LU/AXIB BUPILIEHHS LMX Npobaem.
Merta — noAinWnTK pe3ynbTaTh NiKyBaHHA NaLieHTiB i3 pisHUMKU dopmamn JIATK wasaxom BNpoBaAKeHHA BAACHUX AUPepPEHLIinoBaHMX
BapiaHTiB onepadii Nuss Ta BUOOpY ONTUMAsIbHOTO PO3Mipy QIKCYHOUMX MAACTMH; NPOaHani3yBaTy pe3yibTaTi NiKyBaHHS.
Marepianu Ta metoaum. [Ins po6otv BUKopMcTaHo kKnacudikauito H. J. Park. PospobieHo BapiaHTv onepadii Nuss ans Takmx Tunis 11A1; [1A2;
I1A3; 1IB, IIC. Yci BapiaHTV onepaLiii MOYMHatOTbCA 3 MOBIILHOTO BUTATHEHHS NepeAHbOI rPYAHOI CTIHKM Y disionoriyHe NONOKeHHS 3a iraTypy,
HaKNafeHi Ha HUXKHIO TPETUHY rpyAuHuM Ta pebpa. Bukopuctosyetbes npu 1AL, [1A2, 11A3 TMNax ropU3oHTanbHe po3TallyBaHHsA GiKCyBaNbHOI
naactuhm, a npu 1B 1a IIC TMNax — Koce ii po3TallyBaHHA 3 HUKYMM PO3TALLYBAHHAM KiHLA NIACTUHM Ha Binblw 3ananomy bou,i. B o6ox
BapiaHTax po3TallyBaHHA NAACTUHM 3aCTOCOBYETLCA KOPCTKA diKcallia cTabinizaTopis niacTMHM A0 ABoX (iHoai — 3) pebep 3 o6ox bokis
cybokicTHO, a npu 1IB Ta IIC TMNax cTabinizatop NAacTMHM Ha 6inbll 3anasoMy KiHL GiKCYETbCA BEHTPAsIbHILLE, @ Ha binbL onyKaoMy —
JopcanbHiwe. s XipypriyHoro NikyBaHHS LUMPOKKMX i NOWMPeHUX TNiB agedopmallii BUKopUCTOBYHOTbCA ABi naactvhu (1B, 11A2, [1A3); ans
NikyBaHHA BapiaHTiB gedopmauii 1A, 1AL, 11B, [IC— ogHy nnacTuHy. Y pasi nowmpeHoro BapiaHTy [IC — aBi n1acTuHW. Mpy BCTaHOBAEHHI 4BOX
MIACTMH KOPOTLLUA BEPXHS N1acT1Ha 3a Pilegaard BcTaHoBAOETLCA MK IB, 1IA2; cTaHAAPTHO BU3HAUYEeHOI AOBXUHM — npu [IA3 Ta nowmpeHomy
BapiaHTi IIC. [lpoBeaeHe MaTeEMaTUYHE MOAENOBAHHA QYHKLIOHYBAHHA KOPUTYBabHOT MAACTUHM K MOHOJIITHOT apOYHOT KOHCTPYKLLT
3 JKOPCTKO GIKCOBAHMMMU KiHLAMM 3 BU3HAYEHHAM ONTUMA/IbHOT LWMPUHW NAACTUHM NPU TOBLUMHI 2,2 MM. MpoaHani3oBaHo XipypriyHe
nikyBaHHA 55 nayjiexTis i3 IAMK, npooneposaHux y 2018-2020 pp. (IA—25; I1B—6; IIA1-7; 11A2 - 3; IIA3 - 2; [IB-6; IC—-4).
Pe3ynbratn. BuasieHo BigMiHHI Ta XOpOLi KOCMETUYHI | GyHKLiOHaNbHi pe3ynbTaTy. MicnsonepauiHi ycknagHeHHs — 4 (7,3%). BiasHaueHo
2 nicnsonepaLiHi NoKabHi acMMEeTPUYHI KinenogibHi aedopmaLii: ogHa — npu 1B, we oaHa — npu ikyBaHHi IIC (MpoBoanTbCA yCMilHe NiKyBaHHS
B iHAMBIZya bHil AMHAMIYHI KOMNPeCiiHii bpelic-cuctemi). B ogHOMY BUNaAKy fiarHOCTOBAHO NPOCTMIA MHEBMOTOPAKC, LLIE B OAHOMY — NPOpI3yBaHHA
OAHiEi 3 ABOX KOPUIyBa/IbHUX MAACTVH. HaBeAeHO NPaKTUYHI peKoMeHAALLT OO0 BUSHAUEHHA ONTUMABbHOT LUMPUHM NAACTUHW: NpK ii A0BKMHI 280 MM
iMmeHwe — 12 mm; 290-300 mm—13 mm; 310-320 mm — 14 mm; 330-340 mm — 15 mm; 350360 mm — 16 mm. 3a micAup nicis onepaLii NPoaHKeTOBaHO
26 naujieHTiB 3a WKanoto NRSP i oTpumaHo Taki pesynbtati. Cepes, npoonepoBaHmx nawjieHTis 3 || cryneHem aedopmaji: 1 6an — 50,0% naujieHTis,
2 6ann—25% naujienTis, 0 6ani — 25,0% nauieHTiB (cepeaHit 6an — 1,0); cepes, nauienTis 3 |1l cryneHem aepopmalyi: 1 6an — 25% nauieHTis; 2 6anm —
50% nauieHTis; 3 6am —12,5% nauienTis; 0 6anis — 12,5%, cepeaHin 6an — 1,63. XpoHisaLii nicisonepaLLiitHoro 60/16080ro CUHAPOMY He BUABNEHO.
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Tezu xoHpeperyii

BUCHOBKM. 3anponoHoBaHuit gudepeHLinHunin niaxig y nikysanHi NAMK, Wwo nonarae B peTesbHOMY NiaHyBaHHI onepadii (npaBuabHe
BM3HAYEHHs KiIbKOCTI N1aCcTUH, iX po3mipy, cnocoby ycTaHOBKM Ta diKcaLlii 3a71eXHo Big aHaTomiuHoro BapiaHTy /IAMK), aae 3mory focartu
XOPOLUMX Ta BiAMIHHUX KOCMETUYHMX | GYHKLIOHANbHMX Pe3yAbTaTiB; MiHIMi3yBaTK KiNbKiCTb NicisonepaLuiiH1X yCKNagHeHb.
LocnigxeHHA BUKOHAHO BignoBiLAHO 40 NpMHUMNIB MeNbCiHCbKOI geKnapalii. MPOTOKON JOCAIAKEHHA YXBaNEeHO JTOKAaNbHUM eTUYHUM
KOMITeTOM 3a3Ha4yeHuX y poboTi ycTaHOB. Ha npoBeaeHHA A0CNIAKEHD OTPUMAHO iHGOPMOBaHY 3rofy 6aTbKiB AiTei.

ABTOpM 33ABAAOTb NPO BiACYTHICTb KOHONIKTY iHTEpeCiB.

Kntouoei cnoea: moandikauii onepadii Nuss, HeTunosi dopmu niikonogibHoi aedopmaLii rpyaHOI KAITKAN.

Differential approach to pectus excavatum corrective surgery in children
0. A. Danilov?, V. R. Zaremba?
IShupyk National Healthcare University of Ukraine, Kyiv

2Zhytomyr Regional Children’s Clinical Hospital, Ukraine

Pectus excavatum (PE) is the most common defect — it occurs in 0.1-0.8% of the population. This defect is characterized by changes in the
cardiorespiratory system, induction of concomitant spinal deformities, severe psychological problems. Nuss surgery and most of its modifi-
cations doesn’t provide good results in the treatment of atypical anatomical variants of deformity; it is characterized by displacement and
eruption of plates, chronic postoperative pain syndrome, deformity of the ribs, which encourages the search for ways to solve these problems.
Purpose — to improve treatment results in patients with various forms of PE by introducing their own differentiated options for Nuss surgery
and choosing the optimal size of fixation plates; to analyze the results of treatment.

Materials and methods. H. J. Park classification has been used. Variants of Nuss surgery have been developed for the following types of lIA1;
I1A2; 11A3; 1B, IIC. All surgeries begin with a free extension of the anterior chest wall to the physiological position with ligatures imposed on the
sternum’s lower third and ribs. Horizontal plate fixation has been used in 11A1, 11A2, 11A3 types, and in [IB and Il C types — its oblique fixation with
a lower location of the end of the plate on depressed side. In both versions plate stabilizers are rigidly fixed to 2 (sometimes 3) ribs on both sides
under the bones, and in 1IB and Il C types the plate stabilizer is fixed ventrally at the depressed side and dorsally at the bulging side. For surgical
treatment of wide and widened deformation types we use two plates (IB, I1A2, I1A3); one plate is used for treatment of IA, 1AL, 1IB, IIC deforma-
tions. In the case of the common version of the IIC—two plates. When installing two plates, the shorter upper plate is installed according to Pi-
legaard at IB, 11A2; standard length —with [1A3 and common version of IIC. We’ve done a mathematical modeling of the correcting plate function-
ing as a monolithic arched structure with rigidly fixed ends with the determination of the optimal plate width at a thickness of 2.2 mm. Also
we’'ve analyzed surgical treatment of 55 patients with PE operated in 2018-2020 (IA-25; IB—6; IIA1—7; 11A2 - 3; IA3 - 2; lIB—6; lIC—4).
Results. Excellent and good cosmetic and functional results were revealed. Postoperative complications — 4 (7.3%). Two postoperative local
asymmetric keel-like deformations were noted: one for each in treatment of I1B and IIC (successful treatment is carried out in an individual dy-
namic compression brace system). In one case, simple pneumothorax was diagnosed, and in another — eruption of one of the two corrective
plates. Practical recommendations for determining the optimal plate width at its length of 280 mm and less — 12 mm; 290-300 mm — 13 mm;
310-320 mm - 14 mm; 330-340 mm — 15 mm; 350-360 mm — 16 mm. One month after the operation, 26 patients were surveyed according to
the NRSP scale and the following results were obtained: among the operated patients with Il degree of deformity: 1 point —50.0% of patients,
2 points — 25% of patients, 0 points — 25.0% of patients (mean score — 1.0); among patients with Il degree of deformity 1 point — 25% of patients;
2 points —50%, patients 3 points —12.5% of patients; 0 points — 12.5%, average score — 1.63. There was no chronic postoperative pain.
Conclusions. Key to proposed differential approach in the PE treatment is careful planning of the operation (correct selection of the number
of plates, their size, method of installation and fixation depending on the PE anatomical variant). This allows to achieve good and excellent
cosmetic and functional results; minimize the number of postoperative complications.

The research was carried out in accordance with the principles of the Helsinki declaration. The study protocol was approved by the Local
ethics committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interest was declared by the authors.

Key words: Nuss surgery modifications, atypical forms of pectus excavatum.

AnddepeHuMpoBaHHDbIN NOAXOA K XMPYPruyecKkoi KOppeKL UM BPOXKAEHHOM
BOPOHKOObOpa3HoOI aedopmanm rpyaHoM KNeTKU y aeTtei
0. A. flaHunos?, B. P. 3apemba*?
IHayuoHanbHbIl yHUBEpcUMem 30pasooxpaHeHusa YkpauHel umeru 1. /1. Lllynuka, 2. Kues
2KHIM «*umomupckaa obaacmHaa 0emcKas KAUuHUYeckas 6oabHUY» Humomupcko2o 061acmHo20 cosema, YKpauHa

BopoHKkoobpasHas gedopmalima rpyaHoi knetku (BATK) — camblid YacTblii NOPOK pa3suTUs, BcTpevatowmiica y 0,1-0,8% nonynauum.
[ aHHOMY NOPOKY XapaKTepPHO NOPaKEeHUE KapAMOPECTMPATOPHON CUCTEMbI, MHAYKLMA CONYTCTBYOWMX AedOpMaLMii NO3BOHOUYHMKA,
TAXE/ble Ncuxonornyeckne npobaemol. Onepauyna Nuss 1 60abLUMHCTBO ee MOAUOUKALMIA He MOTYT 06eCneynTb XOPOLLUIA Pe3ynbTaT Npu
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NEYEHUN aTUNUYHBIX AHATOMUYECKUX BapMAHTOB Aedopmalinm; et xapaKTepHbl CMELLEHUE M NPOope3blBaHWE NNACTUH, XPOHMU3aLNA
nocneonepaunoHHoro 601e8oro cuHapoma, gedopmaums pebep, uTo NobyKAAET K MOMUCKAM NyTel peLleHuns 3TUX npobaem.

Llenb — ynyywmnTh pesynbtatbl Ie4eHUA NALMEHTOB € pasHbiMu dopmamu BATK nytem BHeapeHUA cOBCTBEHHbIX ANPdepeHLMPOBaHHbIX
BapvaHTOB onepaLmu Nuss 1 Bbibopa onTUMaNbHOTO pasmepa GUKCUPYIOLLMX NAATHUH; NTPOAHANM3MPOBATL PE3Y/bTaTbl IeYEHNS.
Martepuanbl u meTogbl. 119 paboTbl Ucnonb3oBaHa Knaccudpumraumsa H. J. Park. PazpaboTtaHbl BapuaHTbl onepaummn Nuss ans cnemytoumx
Tunos IIA1; 1IA2; IIA3; IIB, IIC. Bce BapuaHTbl onepauum HauyMHAOTCA CO CBOOOAHOrO BbITAXKEHUA NepeaHeln rpyaHON CTEHKK
B QM3MON0TNYECKOE NOJOXKEHME 3 NIMraTypPbl, HANIOKEHHbIE HA HUMKHIOK TPETb rpyAunHbl U pebpa. Mpu lIAL, 11A2, [IA3 ncnonb3yetca
rOPU30HTaNbHOE PAcnonoKeHne GUKeHpytoLwein naacTuHbl, a npu 1B u 1IC TMNax — Kocoe ee PacnooKeHUe C HUXKHUM PaCnoNoKEHNEM
KOHL,a NAaCTUHbI Ha bonee BNanoit CTopoHe. B 060Mx BapuaHTax pacnoNo)eHUs NNacTUH UCNO/b3YeTCA KecTKan duKcaLms cTabuamsaTopos
nAacTuHbI 4o 2 (MHoraa — 3) pebep ¢ 0benx CTOpoH NoAKOCTHO, a npu 1IB 1 IIC Trnax ctabunusatop NnacTuHbl Ha 6oaee BNaaom KoHLe
bUKcHpyeTca BEHTpanbHee, a Ha Bonee BbiMyKNAOM — AopcasbHee. 17 XMPYPruyeckoro NeYeHms WUPOKUX U PacLUMPEHHbBIX TUMOB
nedopmaLmm ucnonbayetca ase naactunbl (IB, 11A2, 11A3); ans nedeHns BapuaHtos aepopmauuu IA, [1A1, 1B, IIC— ogHa naactuHa. B cayyae
paclumpeHHoro BapvaHTa lIC— aBe nnactvHbl. Mpy ycTaHOBKe ABYX NAACTUH KOPOTKAsA BEPXHAA NAacTMHA no Pilegaard yctaHaBanBaeTca npu
IB, IIA2; ctaHaapTHO onpeaeneHHomn aanHbl —npu 11A3 u npu pacwmpeHHom BapuaHTe |IC. [poBeaeHO maTemaTyecKoe MoAennpPoBaHue
OYHKLMOHUPOBAHMA KOPPUTUPYIOLLEN NAACTUHBI KAK MOHONUTHOW apOYHOM KOHCTPYKLMUM C KECTKO QUKCMPOBAHHBIMM KOHLAMM
Cc onpegeneHvem onTUManbHOW WUPUHBI NAACTUHBI NPU TOALWMHE 2,2 MM. [TpoaHaAn3npoBaHO XMPYpruyeckoe neveHve 55 naumeHTos
¢ BArK, npoonepupoBaHHbIx B 2018-2020 rr. (IA-25; IB—6; IA1-7; 11A2 - 3; 1IA3-2; 1IB-6; [IC—4).

Pe3ynbTathbl. BbifABNEHbI OT/IMYHBIE M XOPOLUME KOCMETUYECKME U QYHKLMOHAbHbIE pe3ynbTaThl. [locneonepaLMoHHbIE OCNOXKHEHUA —
4 (7,3%). OTMeueHbl 2 NOCNe0ONePaLMOHHbBIE I0KA/IbHbIE ACUMMETPUYHBIE KUNEBUAHbIE AedopMaLum: ogHa — npwu |IB, ewwe ogHa — npu
neyeHuu 1IC (npoBoANTCA YCMELLIHOE IeYeHMe B MHAMBUAYAbHON AMHAMUYECKON KOMMNPEeCcCUOHHOMN Bpeitc-cucteme). B ogHom cayuae
[MarHOCTMPOBaH NPOCTOM MHEBMOTOPAKC, A elle B OLHOM — NPOPe3blBaHWE OLHOM W3 ABYX KOPPUTUPYIOLWMX NAacTUH. NpeacTaBneHbl
NPaKTUYECKMe PEKOMEHAALIMM NO ONPeAeNIEHNIO ONTUMA/IbHOM LMPUHBI NAACTUHDI: NpY ee aanHe 280 Mm 1 MeHbLue — 12 mm; 290-300 mm —
13 mm; 310-320 mm — 14 mm; 330-340 mm — 15 mm; 350-360 mm — 16 mm. Yepes mecaL, noc/e onepaLMmn NPOaHKeTMPOoBaHo 26 NaLMeHTOB
no wkane NRSP v nonyyeHbl cnepytowme pesynstatbl. Cpeam npoonepupoBaHHbIX nauueHTos ¢ Il creneHbto gedopmaumu: 1 6ann—50,0%
naumeHTos; 2 6anna —25,0% naumentos; 0 6annos — 25,0% (cpeaHuii 6ann — 1,0); cpeam naumerTos c Il creneHblo gedopmauym: 1 6ann —
25% nauueHToB; 2 6anna — 50% nauneHTos; 3 6anna — 12,5% naumeHTos; 0 6annos — 12,5%, cpegHuii 6ann — 1,63. XpoHusauuu
nocneonepaLmMoHHoro 601esoro cMHAPOMa He Bbino.

BbiBoabl. [peanoxKeHHbIN anddepeHuUMpoBaHHbIM Noaxos B nedyeHnn BAMK, 3akntovatomincs B TWaTeIbHOM NAaHMPOBaHKUM onepaLmm
(npaBunbHbIN NOAHOP KONMYECTBA NAACTUH, UX Pa3mepa, cnocoba YCTaHOBKM U GUKCALLMM B 3aBUCMMOCTM OT aHAaTOMMYECKOTO BapMaHTa
BAIK), no3BonaeT f0CTUYb XOPOLIMX U OTIMYHBIX KOCMETUYECKMX U GYHKLMOHANbHbIX PE3Y/IbTAaTOB; MMHUMMU3NPOBATb KONNYECTBO
NoCNeoNepaLOHHbIX OC/IOKHEHUI.

MccnepoBaHme BbINONHEHO B COOTBETCTBUM C MPUHLIMNAMM XENbCUHKCKOMN AeknapaLmn. MpoTokon uccnefoBaHns ofo6peH JIokaabHbIM
3TUYECKMM KOMMTETOM Y4aCTBYIOLLMX yYpexaeHuiA. Ha npoBeaeHMe nccneaoBaHmMii noaydeHo MHGOPMMPOBAHHOE COMacue poauTeneil aeTen.
ABTOpbI 3aABNAIOT 00 OTCYTCTBUM KOHGAMKTA MHTEPECOB.

Knroueessie cnoea: mogndukaumm onepaumm Nuss, aTunmyHble Gopmbl BOPOHKOOBPasHOW AepopmaLLMm rPYLHON KNETKM.
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