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[Mnactnyeckoe 3amelleHne KOCTHO-XPAWEBOro gedekra rpyaHor CTEHKM MOCne XMPYPruyeckoro fneveHus octeomuenuta
rpyovHbl U pebep SBMNSETCA CNOXHOW M akTyanbHOW MpobrnemMon B xupyprun. Hepegko OOWMPHBLIA MOCTPE3EKUMOHHbIN
pedekT rpyanHbl n pebep coyeTaetcs ¢ HeCTabunbHOCTLIO Kapkaca rpyaHoM KNeTku M TopakoabooMWHanbHOW rpbiXen,
YTO NMPUBOANT K (PU3MONOrMYECKON 1N coLmanbHO-NCUXoNorn4eckon aesapnantaumm 6onbHoro. MNpefcTaeneH cnyyan ycneu-
HOro 3amMeleHns obWMPHOro AedekTa rpyaHON CTEHKU B COYETaHWUM C YCTPaHEeHMeM MocneonepaunmoHHON BEHTParnbHON
rpbKM y 60MbHOW Nocne KOMOUHUPOBAHHOIO NeYeHns paka MOMOYHON Xenesbl, OCNIOXHEHHOrO OCTEOMMUENUTOM FPyOMHbI
n pebep. Ons cospaHus kapkaca rpygHON CTEHKM W MIACTUKU FPbIXEBbLIX BOPOT MCMOMNb30BaNN apMupylowme CaHABUY-
npotesbl pebep M CeTKy M3 Hukenuga TutaHa. aTunetHee HabniogeHwe 3a 6ONbHOM Mokasano OTCYTCTBME peumgusa
ocTeoMuenuTa N BEHTPanbHON MPbDKW, CMELEHUS MMMNaHTatoB M HeCcTabunbHOCTU Kapkaca rpyaHon Knetku. Meton
PEKOHCTPYKLMN OBLIMPHOrO TopakoabgoMuHanbHOro gedekra ¢ ucnonb3oBaHnem 6moapanTuBHbiX mmnnaHTatos m3d TiNi
agnsietca 6e3onacHbIM U 3(eKTUBHLIM Yy NaLMeHTOB Ha 3aBepliarolemM aTane XMpypruyeckoro neveHust octeomuenvTa
rPYOHOW CTEHKW, B TOM 4YWCNE B COYETAHUWM C BEHTPANIbHOW TpPbIKENn
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Plastic replacement of osteochondral defect of the chest wall after surgical treatment of osteomyelitis of the sternum
and ribs is a complex and topical issue in surgery. Often, an extensive post-resected defect of the sternum and ribs
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is combined with instability of the frame of the chest wall and thoracoabdominal hernia, which leads to physiologi-
cal and socio-psychological maladaptation of the patient. The case of successful replacement of an extensive chest
wall defect in combination with a ventral hernia in a patient after combined treatment of breast cancer complicated
by osteomyelitis of the sternum and ribs is presented. TiNi- reinforcing rib prostheses and TiNi-mesh were used to
create the frame of the chest wall and hernioplasty. 5-year follow-up did not reveal a recurrence of osteomyelitis and
ventral hernia, implant displacement and instability of the frame of the chest wall. The method of reconstruction of an
extensive thoracoabdominal defect using bioadaptive implants from TiNi is safe and effective in patients at the final
stage of surgical treatment of osteomyelitis of the chest wall including in combination with ventral hernia. Thanks to
the developed technology, an excellent functional result was achieved.

Keywords: osteomyelitis of the sternum and ribs, chest wall reconstruction, replacement of post-resected defects, rib
prosthesis, titanium nickelide implant
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B B e 1 e H 1 e. [lnacTiueckoe 3aMemIeHne KOCTHO-
XpsIIeBOro aedexra rpyaHOH CTEHKU IOCIe XUpyp-
THYECKOTO JICYCHHUS] OCTEOMHEINTA TPYAHHBI U pedep
SIBIISIETCS CIIOKHOM U aKTyaJIbHOM Ipo6IeMoil B Xupyp-
run. Hepeiko oOIIMPHBIN OCTPE3eKIIMOHHBIN Je(PEKT
TPYAWHEI ¥ pedep coueTaeTcs ¢ HeCTaOMITBbHOCTRIO Kap-
Kaca IpyaHOM KJICTKH U TTOCJICONIEPAlHOHHOM TOpaKo-
a010MUHATBEHOM rPhDKEH, YTO TPUBOIUT K (PH3HOIIOTH-
YeCKOH U COIMATbHO-TICHXOJIOIHYECKO Ae3aianTaliu
6ompHOTO [ 1-3]. [IpIMEeHEHIE MOHOUTHBIX M CETYa-
TBIX UMIUIAHTATOB JUIs1 BOCCTAHOBJIEHUSI KapKaca rpyi-
HOM KJIETKH BBIXOAWT HA MPUOPHUTETHBIC MTO3ULNH [2,
4, 5]. OTa peKOHCTPYKTHBHAs TEXHOJIOTHSI CHUXKAET
TPaBMAaTUYHOCTh M TNPOJOKUTENIEHOCTh ONEepPaTHB-
HBIX BMEIIATEIHCTB, MPUBOANT K MX CTAHIAPTHU3AIINH.
OnHaKo UMEIOTCS IyOIMKALUK O HECOCTOSTENIbHOCTH
METaJUIOOCTEOCHHTE3a C PELMIMBOM OCTEOMHUEIUTA
WIN TOpPaKoaOJIOMUHAIBHON TI'PBDKH B OTHAJICHHOM
nepuoze [1, 6]. [looTomy B KauecTBe apMHUPYIOIIETO
Marepuaiia BechbMa TMEpPCHNEKTUBHO HCIOIh30BAHNE
O0MoalanTUBHBIX UMILJIAHTATOB HA OCHOBE HUKEJINAA
tutaHa (TiNi), BbICOKas 0MOCOBMECTUMOCTh KOTOPBIX
JloKa3aHa MHOTOJIETHEW KIMHUYECKON MPaKTUKOMH [7,
8]. K HacTosiIeMy BpeMeHH CYLIECTBYET YK€ LIebIi
Psia COOOIIEHHUT 00 YCIIEIITHOM MPUMEHEHUH METOTUKI
KaK B DKCepUMEHTE [9], TaK U B KIIMHUYECKON IPaK-
TUKE IIPU XUPYPTUYECKOM JICUEHUH 3I0KaUECTBEHHBIX
omyxonei rpyaHo# crenku [10, 11].

[Ipencrasmisiem cirydail yCrenHoro 3aMemeHust 00-
LIMPHOTIO A€(EKTa IPyIHON CTEHKU B COYETaHNH C yCTpa-
HEHHEM BIPABUMON BEHTPAJBHOW TPHDKH y OOIBHON
nocJie KOMOMHMPOBAHHOTO JIEYEHHUSI paKka MOJIOYHOH e~

JIE3bI, OCJIOKHEHHOTO OCTEOMHEITUTOM IPY/IMHBI U peOep.

Kaununuyeckoe HaOamoaeHue. boapHas 3., 53 ner,
MOCTYIIHIIA U3 IPYTOTO PETHOHA B OT/IEIEHNE TOPAaKaIbHOH XUPyp-
run Tomckoit OKB u Haxomunack Ha jgedenuu ¢ 10.11.2014 . o
26.12.2014 1. ¢ OOmMMPHBIM NOCTPE3EKINOHHBIM Ie(PEKTOM IpyI-
HOM CTEHKH B COUSTAHHUH C HECTAOMIIBHOCTBIO IPYHON KJICTKU U
BIIPABIMOI! BEHTPAIBEHON IPBIKEH IOCIIe XUPYPrUIeCKOTO JTeUSHHS
pakKa MOJIOUHOM KeJIe3bl 1 XPOHUIECKOTO OCTEOMHENUTA TPyIUHEI
u pebep (puc. 1).

B anamne3e — 31mokadecTBEHHas OIyXOJIb IPaBOM MOJIOY-
HOHM Kesie3bl, KOMOMHHMPOBAHHOE JICUCHUE (JUCTaHLMOHHAsS

raMMa-Tepanusi, XUMUOTEpalusl U TOCIEyIoNasl paJuKanbHast
MAaCT3KTOMMUA cnpaBa) B YCJIOBUAX OHKOJIOTMYECKOIo JAHCIIaH-
cepa. IlocneonepaiOHHBIH NEPHON OCIOKHMIICS HATHOCHHEM
MIOCIIE0NEPAIIMOHHO PaHbl M Pa3BUTHEM OCTEOMHUEITUTA TPYIHHBI
u pedep. [Toce KOMIUIEKCHOTO JICYSHUSI IO MECTY KHUTEIbCTBA U
3aTeM B XUPYPrUIEeCKOM TOPAKaIbHOM OTJAEIEHUH yAAN0Ch KyITH-
pOBarTh SBICHUS OCTEOMHEINTA TPYIUHEI B pebep. OnHaKo mocie
CaHMPYIOMIUX OTIEPATUBHBIX BMEMIATENLCTB (PE3eKIUH Tela Ipy-
JIMHBI ¥ MEUEBHIHOTO OTPOCTKA, IEPETHNUX OTPe3KoB pedep V, VI,
VII copasa u pebep V, VI, VII, VIII, IX cnesa) chopmupoBacs
oOIMpHEINA JedeKkT mepexHel IpyJHONH CTEHKH B COYETAHHHU C
BIIPAaBUMOH BEHTPAIBHOH TPBDKEH 1 HECTAOMIIBHOCTHIO KapKaca
IPYIHOH KIeTKH (puc. 2).

Iox oOmeit anecresmeit 26.11.2014 r. MccedeHbl TOPU30H-
TaJbHBIM Pa3pe30M I0CIIeONepaMOHHbIE PYOLbl, MOOMIN30BaHBI
BEPXHHUH W HIDKHUH KOXKHO-(hacIHaibHbIe JIOCKYTH U YaCTHIHO
JieBas MOJIOUHas skene3a. [ ppikeBoii Memok auamerpom 10 20 cMm
BBIJIETIEH U3 OKPYXKAIOIINX TKaHEeH rpyaHON 1 OPIOIHOHN CTEHKH,
OH pacrnonarajcs B IPOEKLUH PEe3eLUPOBAHHOM JIeBOil peGepHOi
nyru. ComepKUMBIM TPBDKEBOTO MEIIKA SBIISUICS OOJIBIION callb-
HHK, KOTOPBIH TIepeMeIIeH B OPIOIIHYIO MON0CTh. [ ppikeBbIe BOPO-
Ta 00pa30BaHbI CHU3Y U JIATEPAITBEHO KOCBIMH MBIIIIIAMH JKHBOTA,
MEIUAIFHO — JIEBOI MPSMOU MBIIIIIEH )KUBOTA, CBEPXY — CBOOO/I-
HBIMH KPasIMH PE3ELMPOBAHHBIX pedep JICBOW IOJIOBUHBI IPY/I-
HOM KIJIETKH, pa3sMepbl TPBDKEBBIX BOPOT — §,5%10 cm. Pa3zmepsr
TOpakoabIOMMHATLHOTO edyekTa cocTaBuIn 576 cm2. Brimonnena
KOMOWHMPOBAaHHAsI IUIACTHKA TPYTHON 1 OPIOIIHON CTEHOK (puc. 3).

BpromHa B 0671aCTH IPBIKEBBIX BOPOT YILIHNTA HEMPEPBHIBHBIM
mBoM. C OTCTYIIOM IO KpasiM He MEHee 5 CM Ha TOpaKoadIoMu-
HAJIBHBIN edekT momerneHa u 3aguxcuponana TiNi-ceTka, KOTO-
pasi 10 IIepuMeTpy yJIoKeHa B BUJIE AyIUIHKaTypsl. i1 co3nanust
KapKaCHOCTH TPYJHON CTEHKH HCIOIB30BaIHN TPU apMHUPYIOMINX
mpote3a pebpa u3 TiNi. [Ipore3 pebpa cOCTOST U3 HEHTPATHHO
PAacHonoKeHHOH MOHOIUTHOH CBEPX3IaCTHYHON IITACTUHEL, A 110
KpasiM — M3 IIOPUCTBIX IUIACTHH, 3aKPEIJICHHBIX MEXK/Ty CO00ii epe-
wieterneM TiNi-autn. Jledekt MATKHX TKaHEH yCcTpaHEH mepe-
MEUIEHUEM TPWIEKAIUX TKAHEH M JIEBOW MOJIOUHOW JKEJIE30H.
BeImonseno apeHrpoBaHye MOI0CKY THOTO IIPOCTPAHCTBA JABYMS
JIpeHakaMM ¢ aKTUBHOM acnupanuen.

[MocneonepaioHHBIi Meproy MpoTeKan 0e3 OCIOKHEHHH.
Pana 3akxuna nepBuYHBIM HaTshkeHUEeM. B Tedenue 5 ner He
Ha0JTI0IAI0Ch TapaJOKCATBHOTO IBIXaHsI, HE BOSHHUKIIH PEL/IHB
OCTEOMHENUTA U TPBIKH (puc. 4).

CrmpaipHasi KOMIBIOTepHast TOMOrpadus OCie Onepauy He
BBISIBUJIA CMEILECHHS CTAOMIH3HUPYIOMINX YCTPOHCTB | TTOCIE0Tepa-
LIMOHHBIX OCIIOYKHEHNH, YTO CBU/IETEIILCTBOBAJIO 00 YCIIEIIHOM PEKOH-
CTPYKIUH OOIIMPHOTO TOPAKOAOIOMUHAIILHOTO NiedekTa (puc. 5).
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Puc. 1. Fonvuasa 3. ¢ cueanmckum nocmpe3eKyuoHHbIM 0eqheKmom epyOHOU CMEHKU 6 COYeMAanUll ¢ 6eHMPATbHOU 2pbloicell nocie
npasocmoporHelt MACMIKMOMUU U XUPYPSUHECKO20 JledeHUs ocmeomuenuma epyounsl u pebep. Ilpu sneuwinem ocmompe 6 npoexyu
71601l pebepHoll 0yeu ONpeOeiaencs epblicesoe SLINAUUBAHUE: a — npAMas npoekyust; 6 — 60KO8as NPOeKYus.

Fig. 1 Patient Z., giant post-resected defect of the chest wall combined with a ventral hernia resulting from right mastectomy and
surgical treatment of osteomyelitis of the sternum and ribs. The herniated protrusion is evident in frontal (a) and (0) lateral view

Regional

Q 81.4 mm

|

a
Puc. 2. Cnupanvras komnviomepHas momocpaghus epyou 00 Onepayuu. a — 00beMHas peKoHCMPYKYUs KOCMHO-XPAUEE020
KapKaca 2pyoHoll Kiemxi,; 0 — (ppoHmanbrulll cpes Ha YposHe 2pbidices020 8bINAYUBAHIUA. B epbidcesom meuike onpedeiaemcs 6onbutou
CANbHUK U Op2aHbl OPIOWHOT NOTOCMU
Fig. 2. Spiral CT scans of the chest: a — 3D reconstruction of the osteochondral frame of the chest wall; 6 — frontal scan
at the hernia protrusion level. The greater omentum and abdominal organs are denoted in the hernial sac

X

Puc. 3. Buo onepayuonnoil panst nocne guxcayuu cemuanmozo Puc. 4. bonvuasa 3. uepesz 5 1em nocie KOMOUHUPOBAHHOU
umnaanmama u npomesog pedep u3z TiNi nIACMUKU MopaxKoadoOMUHAILHO20 OedeKkma
Fig. 3. Surgical wound after fixation of the mesh implant Fig. 4. Patient Z., overall view five years after combined
and TiNi rib prosthesis thoracoabdominal plasty
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a

Puc. 5. Cnupanvuas komnviomephas momozpagus ¢ 3D-pexoncmpyryueti nociie KOMOUHUPOSAHHOU NIACMUKU OOUWUPHO20 MOPAKO-
abo0oMuHAILHO20 depexma apmupyrowumu umniaumamamu uz TiNi: a — eusyaruzayus npomesoe pebep, 6 — GU3YaIU3AYUL KOCIIHBIX
CMpYyKmyp ZPyOHOﬁ KIIemKU U UMNIAHRMamos, 6 — CO8MeueHHasl peKOHCMPYKYUs KOCMHO-XPAUle6020 KapKacad, cemuamo2o umnianmama, npome3oe

pebep, mbluiy 2pyoHol u OPIOWHOU CIMEeHKU

Fig. 5. Post-surgical spiral CT scans with 3D reconstruction after combined plasty of an extensive thoracoabdominal defect with
TiNi reinforcing implants: a — visualization of rib prosthesis; 6 — visualization of costal structures of the chest wall and implants; ¢ — combined
reconstruction of bone-cartilaginous frame, mesh implant, rib prosthesis, and thoracoabdominal muscles

BoiBoabl 1. IlpeacraBieHHbll METOA PEKOH-
CTPYKIHMH OOUIMPHOTO TOPaKOAOJOMHHAIBHOTO Jie-
(dexTa ¢ UCIONb30BaHNEM OMOAANTUBHBIX UMILIAH-
tatoB u3 TiNi sBnseTcst 6e30macHbIM 1 d(h(HEKTHBHBIM
y MAIMEHTOB Ha 3aBEPLIAIOIIEM dTaIle XUPYPrUUECKOTO
JIEYEHUSI OCTEOMHEIINTA IPYIHON CTEHKHU, B TOM YHC-
Jie B COYETaHUH C MOCIICONEPAlMOHHON BEHTPAIbHOM
TPBIKE.
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