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PekoHCTpyKTUBHAST TpaXeoOpOHXUATbHAST XUPYPTUsT UMeeT 60-
Jiee 4yeM TMOJYBEKOBYIO UCTOPUIO CBOEro pa3BuTus. OMHaKO 10 Ha-
CTOSIIIIETO BPEMEHHU 3TH OTepaliiy He CTAIN PSIOBBIMU, CTaHIAPT-
HBIMU I MHOTHUX TOpaKaJIbHBIX KJIMHUK. Pe3ekius u miactuka
OPOHXOB U TpaXey BBITIOJHSIOTCS B OTAETBHBIX BEIYIIMX KIMHIKAX
MUpa, OTAETbHBIMU BHICOKOKBATU(DULIMPOBAHHBIMU XUPYPTaMu,
a yIeJNbHBIN BeC ATUX Olepalruii B XUPYPruieckoM JIeYeHUN paka
JIETKOTO HEBBICOK. B TO 3Ke BpeMsi, HECMOTpsI Ha pa3BUTHE pas3any-
HBIX METOIOB TMarHOCTUKH, OOJIBIINX YCTIEXOB B pAHHEM BBISIBJIC-
HUU paKa JIETKOTO He JOCTUTHYTO, U OO0JIbIIOE YUCIO OONbHBIX MO-
nanaioT B MenuuuHekue yupexnaeHus ¢ I11 cragueit 3abosneBaHusl.
Y MHOTMX M3 HUX UMEETCs PacIpPOCTPaHEHHE OITyXOJU Ha 3HAYM-
TEJIbHYIO YacTh IJIAaBHOTO OpoHXa M OMbypKaInio Tpaxeu. DTOoM Ka-
TEropruu GOJTLHBIX HEBO3MOXHO BBITMIOJTHEHUE palIuKaIbHON pe3ek-
LIMU € 3aKPBITUEM KYJIBTH OpPOHXa C TIOMOIIbIO OOBIYHBIX METOIOB —
MPOIIIMBAHMUSI TIIABHOTO OpOHXa MEXaHMYECKUM WU PYYHBIM IIIBOM.
MM nokazaHa rjactrka oudypkauum Tpaxeu.

B PHUP M3 P® xupyprudeckoe jJedeHue TIpoBeIeHO Ooee
yeM 3500 60IbHBIM HEMEIKOKIIETOYHBIM PaKoM Jierkoro. Y 1438 uz
HUX OB BBITIOJIHEHBI Pa3INYHbIC BAPUAHTHI PEKOHCTPYKTUBHBIX
ornepanuii. B 268 HabI0IcHUAX THEBMOHIKTOMMUSI, TOOOKTOMUS
WJIN OUJIO0IKTOMMST COUETAIMCH C PE3eKIMeN U T1acTukKoi oudyp-
Karuu Tpaxeu. K HacTosiieMy BpeMeHHM IToKa3aHusl U TPOTUBOIIO-
KazaHUs K peKOHCTPYKTUBHBIM OIepalMsIM, TEXHUKA BBITTOJIHEHUST
pe3eKIINU U TUTACTUKU OPOHXOB U Tpaxeu, aHeCTe3MOJOTMIECKOTO
obecrieueHus, TIpeonepaloOHHON MTOATOTOBKY M TTOCIeoNepal-
OHHOTO BeJICHUST OOJIBHBIX JOCTATOYHO MOAPOOHO U3YYEHBI [3—6].
OpnHako st 60jiee HIMPOKOTO BHEAPEHUS B XMPYPTUYECKYIO MpaK-
TUKY PEKOHCTPYKTUBHBIX OTIepallnii Ha OpoHXaX U Tpaxee HeoOXo-
JIIMMO ellie pa3 00paTUTh BHUMaHUE Ha HEKOTOPbIE BOMIPOCHI, UME-
JoIllMe CYNIECTBEHHOE 3HAUYeHUe JIsI TOPaKaTbHOW OHKOJOTUU
u xupypruu. OcoOeHHO 3TO KacaeTcsl pEKOHCTPYKTUBHBIX Orepa-
Uit Ha OudypKauK Tpaxen y O0JbHBIX PAKOM JIETKOTO.

Peszekuuio u miactuky oudypkanuu Tpaxem MOXHO BbIMOJIHSTH
MPY LIEHTPAJTLHOM paKe JIETKOTO WX MeprepruIeckKoM pake C IeH-
Tpajausalnueil (¢ pacmpocTpaHeHUEM OIYXOJU C JI0JeBOro OpoHxa
Ha 3HAYMTEIbHYIO YacTh IJIABHOTO OpoHXa (MPOKCUMATbHBIN Kpait

Reconstructive tracheobronchial surgery has a more than half-
century history of development. However, such operations are not
standard in many thoracic clinics yet. Only few top-rank sur-
geons in few world leading clinics perform resection and plasty of
bronchi and trachea that take but a modest part in surgical treat-
ment for lung cancer. There was no progress in early detection of
lung cancer, and many patients present with stage 11 disease at
diagnosis often with invasion of a considerable portion of the main
bronchus and carina in spite of development of a variety of diagnos-
tic techniques. Curative resection with conventional mechanical or
manual suture of the main bronchus is not possible in this patient
category. What they need is resection and plasty of the carina.

More than 3,500 patients with non-small cell lung cancer
(NSCLC) received surgical treatment at the Surgical Clinic of
the Russian Roentgeno-Radiology Research Center. 1,438 of
them underwent various reconstructive procedures. In 268 cases
pneumonectomy or lobectomy/bilobectomy was combined with
resection and plasty of the carina. Indications and contraindica-
tions of reconstructive surgery, techniques of resection and plasty
of bronchi and trachea, anesthesiological support, patient preop-
erative and postoperative management are well studied [3—6].
However, wider application of reconstructive procedures on
bronchi and trachea in thoracic cancer surgery needs some prob-
lems to be discussed. More so as concerns reconstructive surgery
on the carina in patients with lung cancer.

Resection and plasty of the carina can be performed in central
cancer or peripheral cancer with tumor spread from the lobe
bronchus to a considerable portion of the main bronchus (proxi-
mal tumor edge is at less than 1.5 cm from the carina) and the
carina. Resection of the carina is most common in pneumonec-
tomy. However, if the bronchus of the neighbor lobe(s) is not
affected by the tumor a lung preservation procedure (lobectomy
or bilobectomy with resection and plasty of the carina) may be
indicated. This is of much importance for patients with
decreased functional capacity who cannot tolerate pneumonec-
tomy. There are 3 main variants of resection of the carina to be
performed with respect to degree of involvement of the main
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OITyXOJIM HAaXOIUTCS Ha PACCTOSTHUU MeHee 1,5 M OT KapuHBI) U Ou-
dypkauuio Tpaxen). Yaie Bcero pesekiuio oudypkammum Tpaxeu
BBITIOJIHSIIOT TIPU MTHEBMOHAKTOMUM. OIHAKO, €cii OPOHX cocel-
Hel 1011 WK J0JiIel JIETKOTO HE MOPaXXeHbl OMyXO0JIbl0, BOZHUKAET
BO3MOXHOCTb BBIMIOJTHEHMSI OPraHOCOXPAHSIOIIEH Pe3eKIIMU — JI0-
O3KTOMUU WK OUJIOO9KTOMUU C pe3eKreld U MIaCTUKON Oudyp-
Kaluu Tpaxeu. DTO 0COOEHHO BaXKHO JUISl OOJBHBIX C HUBKUMU
(YHKIMOHAJIBHBIMKA pe3epBaMU, KOTOPHIM HEJIb3sl BBHITTOJTHUTH
MMHEBMOHZKTOMUIO. B 3aBUCMMOCTM OT CTeNeHU MOpPaKeHUsI IJ1aB-
HOTo OpoHxa 1 Ooudypkaluu Tpaxen u (popmMbl pocTa OImyXoJu (K-
30(UTHAs WIU 9HA0GMUTHAS) BBITIOJHSIOT 3 OCHOBHBIX BapUaHTa
pesexuuu oudypkanuu Tpaxeu (Tabdma. 1): HUPKyAsIpHas, KIMHO-
BUIHAsI, KpaeBasl.

ITpu MTHEBMOHKTOMMU C LIUPKYISIPHOU pe3ekiuein oudypka-
LIMU TPaxeu LIeJIOCTHOCTh JbIXaTeJbHbIX MyTeil BOCCTAHABIUBACTCS
HaJOXEHUEM aHacToOMO3a MEXAy Tpaxeeil M IJIaBHbBIM OpOHXOM
TPOTUBOITOJIOKHOTO JIETKOTO KOHEI[ B KOHEI[ Y3JIOBBIMU IITBAMMU.
[locye KIMHOBUAHOM pe3eKUUM AeheKT CTEHKU Tpaxeu U MpOoTH-
BOTIOJIOXKHOTO TJIaBHOTO OpOHXa YIIMBAEeTCS B MOMEPEYHOM Ha-
MpaBJIeHUM Y3JIOBBIM LIBOM, MPU KPaeBOU pe3eKIIMU — IIBbI Ha-
KJIaIbIBAlOTCS B MPOJOJILHOM HallpaBieHUM. B KauecTBe IIOBHOTO
MaTtepuaja Ha TIlepBOM dTare pa3BUTHSI PEKOHCTPYKTUBHOM XUPYpP-
TUY TIPUMEHSUICS JJaBCaH Ha aTpaBMaTUYECKUX UTJIaX, 3aTeM pacca-
chIBalolMecss HUTH — Bukpwi, PDS u ap.

ITpu 1063KTOMUSAX ¥ OMITOOIKTOMUSIX HAPSIAY C pe3eKIreii ou-
dypkanmu Tpaxeu IPOU3BOIAT LIMPKYJISIPHYIO PE3EKITNIO TJIABHOTO
OpoOHXa U MHTAKTHOTO OpoHXa cocenHeil nosu jerkoro. C yuetom
JIOKQJIM3ALMY U BUA pe3eKluu OudypKalMy Tpaxeu HaMmu paspa-
0oTaHbl 15 pa3aMYHBIX BADUAHTOB PEKOHCTPYKTHUBHbBIX OPraHOCO-
XpaHSOIKUX onepauunii. OqHaKo Hauboee YaCTO BHITOJTHSIOTCS
BEPXHsIsl JTIOO9KTOMUSI CIIpaBa, JIOOOKTOMMU C KpaeBOi pe3eKliueit
oudypkauuu Tpaxeu. Penko Bo3HMKaeT BO3MOXHOCTh U HEOOXO-
JUMOCTb BBITTOJHEHUS JJOOOKTOMUHU C pe3ekliueil oudypkauuu
Tpaxeu cjieBa. YHUKAJIbHOM CJIeAyeT CYUTATh BEPXHIOI JIOOIKTO-
MMIO CJIeBa C LIMPKYJISIPHOM pe3eKlreil JeBoro rjiaBHOro OpoHxa
U C IUPKYJISIPHON pe3ekineit ondpypKkalnu Tpaxen, Koropasi oblia
BbIMoJHEeHa y 1 601bHOrO0. Lle0CTHOCTD AbIXaTebHbIX MyTei BOC-
CTaHOBJICHA HAJIOXXEHWEM aHAaCTOMO3a MEXAY Tpaxeeil, TpaBbIM
[JIaBHBIM U JIEBBIM HUXKHEI0JEBbIM OPOHXaMU C CO3JaHUEeM HOBOM
oudypkaiuu Tpaxeu. boabHoI mpoxkua 6osee 19 neT nocie onepa-
1M 6e3 peluanBa 3a00JieBaHus.

ITpu Bcex BapyaHTaX peKOHCTPYKTUBHBIX OTepalluii yIaJIsSIOTCs
pernoHapHble IUMMATUYECKKE Y3JIbl: UTICHIIaTepabHbIC OPOHXO-
MyJIbMOHaJIbHBIE W TlapaTpaxeajibHble, IIpeTpaxeaibHble U Oudyp-
KanoHHble. ClienyeT OTMETUTD, YTO MPH PE3eKLMU OnpypKalu
Tpaxeu CO3[al0TCsl XOPOLIUE YCIOBUS IS YIaAeHUs] PETMOHAPHbBIX
JUMdaTUYECKUX y3JI0B B OMHOM OJIOKE ¢ JIeTKuM. MeTacTasbl B pe-
TMOHAPHBIX TUM(MATUIeCKUX y3/1ax BeIsiBIeHbl: N1 —y 27%, N2 —
y 68% GOJBbHBIX.

Hamu skcriepyMeHTalbHO U KJIMHUYECKHU 10Ka3aHa BO3MOX-
HOCTb COYETaHUsI PEKOHCTPYKTHMBHBIX OIepaluii Ha OudypKauuu
Tpaxeu ¢ MpeaonepalMoOHHON WIM MOoCAeoNnepaluOHHON JIy4yeBOi
Tepanueii. KoMmOMHMpOBaHHOE JieueHUe ¢ TPUMEHEHUEM JIy4eBO
Tepanuu rnposeieHo 169 (63,1%) 60JbHBIM PAKOM JIETKOTO.

Cl10XHYI0 3a1a4y MPEICTaBIsIeT o0ecrieueHre aleKBaTHOM BEH-
TUWISIIIAY JIETKUX BO BPeMs pe3eKIUU U TJIACTUKU OUbypKalun
Tpaxeu. Mbl MpUMEHsIEM BEHTWISILIMIO Yepe3 OpabHYI0 MHTYOAlIM -
OHHYIO TPYOKY, IIIyHT-IbIXaHNEe UHTYOAIIMEel OpoHXa yepe3 orepa-
LIMOHHYIO paHy, BHICOKOYACTOTHYIO MHXXEKIIMOHHYIO BEHTHIISIIUIO
JIETKUX 4Yepe3 TOHKUi kaTetep. Hamu paspaboraHa cxema mpume-
HEHUS TOU WJIM WHON METOIVKY BEHTWIISIIIUY JIETKUX B 3aBUCUMOC-
TH OT BapMaHTa Pe3eKUUM U PEKOHCTPYKILIMU OMdypKalluy Tpaxeu
U BTara ee BbIMOJHEHUSI.
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Ta6nuua 1 / Table 1
Buabl pesekuumn 6udypkaummu Tpaxeu
Types of carinal resection

BapwuaHT pe3ekuumn

0O6bem pesekuumn oudypkauum Tpaxeu

nerworo Lupky- | Knuko- Kpaesasi| Bcero

NnApHas | BupHas

[MTHeBMOH3KTOMUSA 78 37 90 205

Pneumonectomy

Jlo6akTomMus,

61nobakTomus 3 2 58 63

Lobectomy, bilobectomy

Bcero / Total 81 39 148 268
Sleeve | Wedge (Marginal| Overall

Lung resection extent
Carinal resection type

bronchus and carina, tumor form of growth (exo- or endophyt-
ic), i. e. sleeve, wedge and marginal resections.

If pneumonectomy with sleeve resection of the carina is
performed then respiratory tract integrity is provided by an
end-to-end by-pass between the trachea and the opposite
main bronchus with interrupted suture. After a wedge resec-
tion the defect of the tracheal wall and opposite bronchus is
sutured in a transverse direction with an interrupted suture,
while after a marginal resection the suture is made in the lon-
gitudinal direction.

If lobectomy or bilobectomy is performed then resection of
the carina is combined with sleeve resection of the main
bronchus and intact bronchus of the neighbor lode. We have
developed 15 reconstructive lung-preservation procedures with
respect to tumor location and carina resection type. However,
right upper lobectomy, lobectomy with marginal resection of the
carina are most common. Left lobectomy with resection of the
carina is rare. Left upper lobectomy with sleeve resection of the
left main bronchus and sleeve resection of the carina can be
defined as a unique procedure that in our series was performed in
1 case only. Respiratory tract integrity was maintained due to a
by-pass between the trachea, right main bronchus and left lower
bronchus with construction of a new carina. The patient survived
19 years disease free following surgery.

All recontructive surgery procedures involved removal of
regional (ipsilateral bronchopulmonary and paratracheal, pre-
tracheal and carinal ) lymph nodes. It should be noted that resec-
tion of the carina facilitates regional lymph node dissection and
lung resection en-block. Regional lymph node involvement was
found in 27% of cases with N1 and 68% of cases with N2 disease.

Lavsan suture and atraumatic needles were used at the early
stage of reconstructive surgery to be replaced by absorbable
suture (vicryl, PDS and others).

Combination modality treatment including radiotherapy was
given to 169 (63.1%) lung cancer patients. We have demonstrated
experimentally and clinically that reconstructive surgery on the
carina can be combined with pre- or postoperative irradiation.

Adequate lung ventilation during resection and plasty of the
carina is a difficult problem. We provide ventilation through an
oral intubation, by-pass respiration via bronchial intubation
through the operative wound, high-frequency injection ventila-
tion through a thin catheter. We have developed several proce-
dures to maintain lung ventilation with respect to carinal resec-
tion and plasty type or stage.



OcoXHeHUsT B MOCIEOTNePallMOHHOM MEePUoJe Pa3BUiINCh y 90
(33,6%) GOJTIBHBIX: TIOCIIC THEBMOHAKTOMUM C pe3eKiineil Gudypka-
uuu Tpaxen — y 70 (34,1%), nocne 100-, GMIOOIKTOMUU C PE3eK-
et oudypkauun tpaxen — y 20 (31,7%). INocaeonepannornHas
JIETaJIbHOCTD TOC/Ie pe3eKIun 01bypKalluKi Tpaxeu Mpy MHEBMOH-
sKkTOoMUM cocraBwia 8,3%, mnpu 100-, omnobskromun — 14,3%.
IIpoBeneHue npeaonepalMoHHON Jy4eBOil Teparuu He TTPUBEJIO
K YBEJIMYEHUIO YACTOTHI IIOCIE0IEPALIMOHHbBIX OCIoXHeHniA. C oc-
BOCHUEM PEKOHCTPYKTHUBHBIX OMepalnii, pa3paboTKoil MeTOI0B
MpoGUIAKTUKY U JI€YEHNUST OCIOXKHEHMIA [TOCICONepaliMOHHas Jie-
TaJTbHOCTh 3HAUUTEIBHO CHU3UJIACK (3a mocieaHue 10 et getanb-
HbIE MCXO/bI B ITOCJICONEPALIMOHHOM IIEPHUO/IE HE OTMEYAIIUCE).

OTnajeHHBIE Pe3yJIbTaThl JIEYSHUs Y OOJTbHBIX PAKOM JIETKOTO
0Ka3aJIMCh BIIOJHE YIOBACTBOPUTEIbHBIMU: OOIIast S-JI€THsIST BbI-
JKMBaeMOCTh ITOCJIe TTHEBMOHAKTOMUM C pe3eKineil oudypkanum
Tpaxeu coctaBuia 15%, a mocie 106-, 6umnooakromuun — 43%. Ot-
TaJIeHHBIE Pe3YJIbTaThI JIeYeHUsT OBbLITH JIydIlle Y OOJbHBIX Oe3 MeTa-
CTa30B B pernOHapHbBIX JuMdaTtniyeckux y3nax. [IpoBeneHrne KoM-
OMHUPOBAHHOIO JICYEHUS] HECKOJBKO YJIYYIIWIO OTHaJ€eHHBIE
pe3yJIbTaThl OMepallil ¢ pe3eKiueil OubypKaluy Tpaxeu: 5-jaeT-
HSIsl BBDKMBAeMOCTh IIOCJE ITHEBMOHAKTOMUM cocTaBuia 17%,
a mocJie J106-, GunooakTomun — 47%.

IIpumMeHeHMe pe3eKinu OMpypKaLUK Tpaxeu IIPpH XUPyprudec-
KOM ¥ KOMOMHHPOBAHHOM JICUeHUN HEMEJTKOKJIETOYHOIO paKa Jier-
KOTO ITO3BOJISIET PACIIUPUTH BOBMOXHOCTH PaaUKaIbHOTO JIeYeHMS
y OOJIBbHBIX, HEPe3eKTaOe IbHBIX TT0 OOBIYHON METONUKE Pe3eKITNN
nerkoro. HanGosiee cI0KHBIM CiIeayeT CYUTATh BIMOJIHEHHUE J100-,
OWIIO0KTOMUY ¢ pe3eKIneit OudypKauy Tpaxeu, Ha YTO yKa3biBa-
eT 0GoJiee BbICOKasI MocieorepalioHHast JeTalbHOCTh. OIHAKO Ka-
YECTBO JKMU3HU 1 OTHAJICHHBIC PEe3YJIBTaThl JICYCHUS TOpaso Jydllle,
4yeM TPy MTHEBMOHAKTOMUU € pe3eKlineii Oudypkauum Tpaxeu.
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