Tesu koHpeperuii

BbiBoab!. bosnbHble AL, HecnocobHble CaMOCTOATENbHO NepeABUraTbCs, UMEIOT NOBbIWEHHbIM PUCK BO3SHUKHOBEHUSA NepenomoB
6epeHHOM KOCTH, B CBA3M C YEM BO3HUKAET HEOBXOAUMOCTb NPOPUNAKTUYECKMX aHTUOCTEONOPOTUYECKMX MEPONPUATHUIA (BEPTUKANM3ALMA
TaKWX NaLMEHTOB B CMeLMaNbHbIX YCTPOMUCTBAX, MEAMKAMEHTO3HOE SiedeHue (NpenapaTbl KaabLiusa 1 BUTamMuH D), npumeHeH1e BUGpaLmMu
U T. n.). CneayeT 3a0CTpUTL BHUMAHWUE POAUTENEN, NEPCOHANA peabUNNTaLMOHHDIX LLEHTPOB, Bpayeil Ha JaHHOM BONPOCe U UCMONb30BaTb
B Npouecce peabunnTaLMOHHbIX MEPONPUATUIA HearpeccuBHbIE METOAMKM. OpTONeabl-TPAaBMaTONOMM AOMKHbI NPUMEHATb 0COBYI0
CTpATervio NeYeHuns 1 BegeHus geteit, bonbHbix UMM, ¢ ocTeonopoTMyeckMmm nepenomamm beapeHHoM KocTu.

WccnenoBaHye BbINONHEHO B COOTBETCTBUM C MPUHLMNAMM XeNbCUHKCKOM AeKnapaLyu. MpoToKon ucceso0BaHuns 0g06peH SToKanbHbIM STUYECKUM
KOMMTETOM Y4aCTBYHOLLETO YupexaeHus. Ha nposeaeHVe UCCea0BaHMIA NOMYYEHO MHPOPMUPOBAHHOE COIacue PoauTeNei, AeTell.

ABTOp 337BNAET 06 OTCYTCTBMM KOHG/IMKTA MHTEPECOB.

Knrouesble cnosa: 0eTv, NepenoMbl beipeHHOM KocTu, cnacTudeckune napannym, ALUIM, knaccudurauma GMFCS, octeonoposy aetei.
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NifikonogibHa pedopmauis rpyaHoi Kaitku (NATK) € HalyacTiwoto ii Bagoto, 3ycTpivaetbes B 0,1-0,8% nonynsuii. Lli Bagi BhacTmBi 3miHu
B KapAjopecnipaTopHilt cucTemi, iHAYKLA cynyTHIX gedopmallii xpebTa, TAKKi ncuxonoriyHi npobnemu. Onepadia Nuss i 6ibLuicTb if MoaudikaLii
NAaCcTUH, XPOHi3aLisa nicnaonepaujiiHoro 6016080ro cuHapomy, Aedpopmallis pebep, Lo CNOHYKAE A0 NOLLYKIB LAAXIB BUPILLEHHS LyX Npobaem.
MeTa — nNoninwmnT! pesynbTaTi NiKyBaHHA NaLUieHTiB i3 pisHumKn dopmamu JIATK wasaxom BNpoBaAKeHHA BNAaCHUX andepeHLinoBaHmx
BapiaHTiB onepadii Nuss Ta BU6OpY ONTUMaNbHOTO PO3Mipy GiKCYHOUMX NNACTUH; NPOaHani3yBaTH Pe3yibTaTh NiKyBaHHS.

Martepianu Ta metogum. [ins pobotu BUKopucTaHo Knacudikauito H. J. Park. PosapobneHo BapiaHTv onepaldii Nuss ansa Takux Tunis 1A1; 11A2;
I1A3; 11B, IIC. Yci BapiaHTV onepaLiiit NoYnHaoTLCA 3 NOBINLHOMO BUTATHEHHA NEepPeaHbOi rPYAHOI CTIHKM y disionoriyuHe NONOKEHHSA 3a firaTypy,
HaKNaAeHi Ha HUXKHIO TPETUHY rpyAMHM Ta pebpa. BukopuctosyeTbea npu 1AL, 11A2, 11A3 Tvnax ropusoHTanbHE Po3TallyBaHHA GikcyBanbHOI
nnactuHK, a npu lIB 1a IIC TMNax — Koce ii po3TallyBaHHA 3 HUKUYMM PO3TallyBaHHAM KiHLA NAACTUHK Ha Binbl 3ananomy boui. B o6ox
BapiaHTax po3TallyBaHHA NNACTUHM 3aCTOCOBYETLCA KOPCTKA diKcallia cTabinizaTopis niacTMHM 40 ABOX (iHoai — 3) pebep 3 06ox bokKis
cybokicTHo, a npwu 1B Ta IIC TMNax cTabinizatop NAacTMHM Ha 6inblu 3anasomy KiHLi GiKCYeTbCA BEHTPabHille, a Ha binbL onyKaomy —
JopcanbHiwe. [Ina XipypriyHoro NikyBaHHA WMPOKMX i NoLMpeHnX Tunis gedbopmallii BUKOPUCTOBYOTbCA ABi naacTuHu (1B, [1A2, IIA3); ans
NikyBaHHA BapiaHTiB gedopmaLii IA, 1AL, 1IB, IIC— oaHy nnactuHy. Y pasi nowmpeHoro BapiaHTy [IC— aBi nnacTMHu. Mpy BCTaHOBAEHHI 4BOX
NAACTVUH KOPOTLLA BepXHA NiacTMHa 3a Pilegaard BctaHoBAOETLCA Npu IB, 1I1A2; cTaHAAPTHO BU3HaYeHOI AoBXMHM — Npu IIA3 Ta nowmpeHomy
BapiaHTi lIC. MpoBeaeHe maTeMaTUyHe MOAENOBAHHA QYHKLIOHYBAHHA KOPUIYBasbHOI NAACTUHM AK MOHOMITHOT apOYHOT KOHCTPYKL;T
3 JKOPCTKO $iKCOBAHMMM KiHLAMM 3 BUSHAYEHHAM ONTUMAbHOI LUMPUHM NAACTUHM NPY TOBLWMHI 2,2 MM. poaHani3oBaHo XipypriyHe
NikyBaHHA 55 naujenTis i3 JIAK, npooneposaHux y 2018-2020 pp. (IA—25; IB—6; [IA1-7; [1A2-3; IA3-2; lIB—6; IIC-4).

Pesynbrati. BuasneHo BifMiHHI Ta XOpoLUi KOCMETWYHI | dyHKUiOHaNbHI pe3ynbTaTu. MicnaonepauiiHi ycknagHeHHs — 4 (7,3%). BigsHaueHo
2 nicnaonepaiHi NoKanbHi acMMeTPUYHI KinenomibHi aedopmaltii: oaHa — npu 1IB, e oaHa — npw AikysaHHi IIC (npoBoaWTLCA yenillHe NiKyBaHHA
B iHAMBIAYaNbHil AMHaMiYHI KOMNPECiiHii Bpelic-cnucTemi). B ogHOMY BUNaAKy AiarHOCTOBaHO NPOCTMIA MHEBMOTOPAKC, LLE B OAHOMY — NPOpI3yBaHHA
OAHi€l 3 ABOX KOPUIYBaNbHMX NNACTUH. HaBeAeHO NPaKTUYHI PEKOMEHAALLT LLOAO BU3HAYEHHA ONTUMANBbHOI LUMPUHM NAACTUHW: NPK il 0BXMHI 280 Mm
i meHwe — 12 mm; 290-300 mm — 13 mm; 310-320 mm — 14 mm; 330-340 mm— 15 mm; 350-360 mm — 16 mm. 3a micALLb nicis onepaLii NPOaHKETOBaHO
26 nauieHTiB 3a Wwkanoto NRSP i oTpumaHo Taki pesynbtatit. Cepes, npooneposaHux navjexTis 3 Il ctyneHem aedopmadii: 1 6an —50,0% nauieHTis,
2 6anm —25% nauienTis, 0 6anis — 25,0% navjeHTis (cepeaHiit 6an —1,0); cepeg, nauienTis 3 Il cryneHem aedopmaLi: 1 6an —25% najieHTis; 2 6anm —
50% navjieHTis; 3 6ann—12,5% naujenTis; 0 6anis — 12,5%, cepenHiii 6an — 1,63. XpoHisaLi nicrsonepaLiitHoro 6016080ro CUHAPOMY He BUABNEHO.

ISSN 2304-0041 Xipypria auTadoro siky Ne4(73)/2021 | 87



Tesu kongpeperuii

BUCHOBKM. 3anponoHoBaHui gudepeHuiHunid niaxig y nikysaHHi IATK, Wwo nonsrae B petesibHOMY NiaHyBaHHi onepaLii (npasuibHe
BM3HAYEHHs KibKOCTI N1ACTUH, iX po3mipy, cnocoby ycTaHOBKM Ta diKcaLlii 3a71eKHo Big aHaToMiyHoro BapiaHTy /IAK), aae 3mory focartu
XOPOLUMX Ta BigMIHHUX KOCMETUYHMX | QYHKLLIOHAIbHWUX PE3YbTATIB; MiHIMi3yBaTM KiNbKICTb MicnsonepawiiHMX YCKAagHEHD.
JocnigxeHHA BUKOHAHO Bi4NOBIAHO A0 NpUHLMNIB [enbCiHCbKOT AeKnapauii. MPOoToKoN AOCAiAKEHHA yXBaNeHO JIOKaNbHUM ETUYHUM
KOMITETOM 3a3HaueHMX y poboTi ycTaHOB. Ha NpoBeaeHH: A0CAiAKeHb OTPUMAHO iHGOPMOBaHY 3roay 6aTbKiB AiTel.

ABTOpPY 3aABSHOTb MPO BiACYTHICTb KOHGAIKTY iHTEpPECiB.

Kntouosi cnosa: moamdikauii onepadii Nuss, HeTunosi dopmu niikonogibHoi aedbopmalii rpyaHoi KAITKM.

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; 11B, 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 I1A1, I1A2, [1A3 types, and in 1B 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 IIB 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 (1B, 1A2, 11A3); one plate is used for treatment of IA, 1A1, 1B, 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, I1A2; standard length —with I1A3 and common version of |IC. 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; 1B—6; IA1-7; IA2 - 3; 1IA3 - 2; lIB-6; [IC—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 11B 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.
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BOPOHKOOb6pa3HoOI gedopmanmm rpyaHoM KNeTKU y pgeTtei
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BopoHKoobpasHas gedopmaums rpyaHoi knetku (BANK) — cambiit yacTbiii NOPOK pa3suTus, BcTpevatowmiica y 0,1-0,8% nonynauuu.
[laHHOMY NOPOKY XapaKTepHO NOpPaKeHUe KapAMoPECIMPATOPHOM CUCTEMbI, UHAYKLMA CONYTCTBYIOWMX AedOpMaLmil NO3BOHOYHMKA,
TAXKe/ble Ncuxonornyeckue npobaembl. Onepaups Nuss M 601bLIMHCTBO ee MoAMdUKaLMIA HE MOTYT 06eCcneunTb XOPOLLMiA PesyabTaT Npu
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Tesu koHpeperuii

NeyeHUM aTUNUYHBIX aHATOMUYECKUX BapuMaHTOB AedOopMaLlMm; el XapaKTepHbl CMELLEHUE U NPOope3blBaHWE NAACTUH, XPOHU3aLMA
nocneonepaLmoHHoro 6onesoro cMHApPoMa, sedopmaumsa pebep, 4To NOOYKAIET K NOUCKaM NyTel peLleHus 3Tux npobaem.

Llenb — yny4wnTb pe3ynsTaTbl NeYeHUs NaLMeHTOB C pasHbiMK dopmamu BATK nytem BHeapeHUA cobCTBeHHbIX AnddepeHLMpoBaHHbIX
BapuaHToB onepauuu Nuss v Bblbopa onTUMaNbHOTO pasmepa GUKCUPYIOLLMX NAATUH; MPOaHANM3MPOBATb PE3YNLTATbl IeYeHNs.
Marepuanbl u meTogbl. 115 paboTbl Mcnonb3oBaHa Knaccudumkaumsa H. J. Park. PaspaboTtaHbl BapuaHTbl onepaummn Nuss ans ciegytoumx
Tunos 11A1; [1A2; 11A3; 1IB, IIC. Bce BapuaHTbl onepauMm HauMHaKTCA CO CBOOOAHOMO BbITAXKEHWUA NepesHen rpyaHON CTEHKK
B GM3MO/IOTMYECKOE MOOKEHWE 33 INTATYPbl, HAJIOKEHHbIE Ha HUMKHIOKW TPeTb rpyanHbl v pebpa. Mpu 1AL, 11A2, 1IA3 ucnonbsyeTcs
rOPMU30HTANbHOE PACNONOKEHWE PUKCUPYIOLLEI NAACTUHBI, @ Npw IIB 1 [IC TMNax — KOCOe ee PAaCNONOKEHME C HUKHUM PACNOOKEHNEM
KOHL,a NAaCTUHbI Ha bosiee BNasoi cTopoHe. B 060vx BapuaHTax pacrosio)eHUs NAaCTUH UCMO/b3YeTCA KecTKan duKcaLma cTabuamsatopos
NAacTUHbI A0 2 (MHoraa — 3) pebep ¢ 06enx CTOpoH NOAKOCTHO, a npu 1IB 1 1IC TMnax ctabuamnsaTop NaacTuHbI Ha bosiee BNasiom KoHLe
dvKcupyeTca BEHTpPasibHeE, a Ha 6onee BbINYKNOM — gopcasbHee. a7 XMPYPrMYecKoro eYeHUsa LWUPOKUX U PACLUMPEHHbIX TUMOB
nedopmauum ncnonbayetca gse nnactuHel (1B, [1A2, 11A3); ans neyeHus sapuaHToB gedopmaumin IA, 1AL, I1B, [IC— ogHa nnactuHa. B cnyyae
pacwupeHHoro BapuaHTa IIC — gge naacTuHbl. Mpy ycTaHOBKE ABYX NNACTUH KOPOTKas BEPXHAA NaacTMHa no Pilegaard yctaHasnvsaeTtca npw
IB, [IA2; cTaHgapTHO onpeaeneHHo aauHbl — npu [1A3 1 npu paclwmpeHHom BapuaHTe |IC. MpoBefeHO MaTemMaTUYeCKOe MOAENNPOBaHME
GYHKLMOHMPOBAHNUA KOPPUTMPYIOLLEN NAACTUHBI KaK MOHOIMTHOM apOYHOI KOHCTPYKLMK C KECTKO GUKCMPOBAHHbBIMU KOHLAMU
C onpegeneHmem onTUMasbHOM WUPKUHbI NAACTUHBI NPU TOALMHE 2,2 MM. [poaHasIM3MPOBaHO XMPYPruyeckoe nNedeHne 55 nauueHTos
¢ BArK, npoonepupoBaHHbIx B 2018-2020 rT. (IA—25; IB—6; [IA1-7; 1A2 -3; 1A3-2; 1IB—6; [IC—4).

Pe3ynbTatbl. BbifABAEHbI OTIMYHBIE U XOPOLLIME KOCMETUYECKME U DYHKLMOHA/IbHbIE pe3ynbTaThl. [locieonepauyoHHble OC0KHEHNA —
4 (7,3%). OTMeuyeHbl 2 NoC/eonepaLMoHHbIE I0KaNbHbIE aCUMMETPUYHbIE KunesuaHble gedopmaumm: ogHa — npw |IB, ewte oaHa — npwm
neyeHuu 1IC (NpoBoAMTCA yCNeLHOe NeYeHne B UHAMBUAYAIbHOWM AMHAMUYECKON KOMNPECCUOHHOW bpelic-cucteme). B ogHoM ciyyae
[MarHoCTMPOBAH NPOCTOM MHEBMOTOPAKC, a ELLE B OLHOM — NPOPE3bIBaHUE OAHOW W3 ABYX KOPPUIMPYIOLWMX NAACTUH. [pesacTaBieHsbl
NPaKTUYECKMe PEKOMEHAALMM N0 ONPEAENEHMIO ONTUMAbHOM LWMPUHBI NAACTUHBI: NPK ee AnHe 280 MM 1 MeHbLie — 12 mm; 290-300 mm —
13 mm; 310-320 mm — 14 mm; 330-340 mm — 15 mm; 350-360 mm — 16 mm. Yepes mecAL, nocie onepaLMm NpoaHKeTMpoBaHo 26 NaLMeHToB
no wkane NRSP 1 nosnyyeHbl cregytouime pesynbtaTbl. Cpeay NpoonepupoBaHHbIX NauueHTos ¢ |l cteneHbto gedopmaumu: 1 6ann—50,0%
naumeHTos; 2 6anna —25,0% naumeHTos; 0 6annos — 25,0% (cpeaHuin 6ann — 1,0); cpeam naupenTos c Il cteneHblo gepopmaumu: 1 6ann—
25% nauueHToB; 2 6anna — 50% naymeHTos; 3 6anna — 12,5% naunertos; 0 bannos — 12,5%, cpeaHuit 6ann — 1,63. XpoHusauum
nocneonepaLmoHHoro 601eBoro CMHAPOMa He bbino.

BbiBoabl. [pesnoxeHHbIN anddepeHLMpoBaHHbI noaxos, B ieveHny BATK, 3akatouatolwmiica B TIwWaTeIbHOM NAaHUPOBAHWK OnepaLLmu
(NpaBWAbHbIN NOABOP KOMYECTBA NNACTUH, UX Pa3Mepa, cnocoba YCTaHOBKM U dMKCaLMM B 3aBUCUMOCTM OT aHAaTOMUYECKOTO BapHUaHTa
BATK), no3BonseT f0CTUYb XOPOLIMX U OTIMYHBIX KOCMETUYECKUX U GYHKLMOHANbHbIX PE3Y/IbTaTOB; MMHUMMU3NPOBATbL KONUYECTBO
NoCcNeonepaLMoHHbIX OCOKHEHWN.

MccnesoBaHWe BbINOAHEHO B COOTBETCTBMM C MPUHLMNAMM XeNbCUHKCKOM AeKnapauuu. MpoTokon uccnefosaHma ofobpeH JlIokanbHbIM
3TUYECKMM KOMMUTETOM Y4aCTBYHOLLMX yupexaeHni. Ha npoBeaeHne nccaefoBaHuiA noay4eHo UHPOPMUPOBAHHOE COTacue POAUTENeN AeTel.
ABTOpbI 33AB/AIOT 06 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Kntouesvble cnosa: mogndukaumm onepaumm Nuss, aTunuyHble Gopmbl BOPOHKO0OPa3HOW gedopmMaLiMm rpyAHON KNETKM.
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