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«OMom mun xupypeureckozo ememamenscmaa ne npednasnaven 0ist 001020 xupypeda ... B onepayuonnoii easxcna,
HECOMHENHO, KOMANOA, 8 KOMOPOLL, NOMUMO ACCUCTNEHMOB-XUPYP2O8 U XUPYPZUUECKUX CECMeD, AHeCMe3uoioz uzpaen
0CHOBONOLAZAIOWYIO PO, YMO 3ACYACUBALT 0CO00U HAZPADbL.>

Paccex K. Bpok, 1949

[ny6okast runorepmudeckast ocraHoBka kposoobpaterust (ITOK) it Xupyprideckoii KOppeKIuu Iyru a0pThl
Y B3POCJIBIX BCe ellle aCCOLUUPYETCs ¢ BBICOKIM YPOBHEM JIeTATbHOCTH U OCJI0XKHeHMIT. Kpome Toro, nmerorcs cy-
IIECTBEHHBIE PACXO’K/IEHNS B BBITIOJIHEHUU ATOH CJIOXKHOH TTeproriepaTuBHOi Texunku. Bapuanun B npakruke [TOK
He ObLIU a[IeKBaTHO OXapaKTEPU30BAHbI I MOTYT MIPEJOCTABUTH MHOKECTBO TEPAIIEBTUYECKUX BOBMOKHOCTEN JJIst
YJIYUIIEHNS HCXO/A M CHIDKEH ST pricKa mporieypol. HemasHo Oblia conana MeskyHapoHast TPyIIa 1Mo HCCIe0-
BAHUIO JIyTY A0PTHI, 33/1a4eli KOTOPOI SBJISIeTCS N3y4YeHNe ONTUMAIbHON HelpOIIPOTeKIINY BO BpeMsl PEKOHCTPYKITUN
IPYZIHOTO OT/Ie/1a A0PThL

Kantouesvte cnosa: paccioenue aopmol; anecmesust; MOHUMOPUHZ; 21YO0KAS 2UNOMEPMUYECKAS. OCMAHOBKA KPO-
8000paeHUSL; HeUPONPOMEKUUSL

«It is type of surgery that is not for the lone operator... Team is of course essential in the operating theater, where in
addition to the surgical and nursing assistants, the anesthesiologist plays a part of fundamental importance which de-
serves a special tribute.»

Russel C. Brock, 1949

Deep hypothermic circulatory arrest (DHCA) for the adult aortic arch repair is still associated with significant
mortality and morbidity. Furthermore, there is significant variation in the conduct of this complex perioperative
technique. The variation in the practice of DHCA has not been adequately characterized and may offer multiple
therapeutic opportunities for outcome enhancement and reduction of procedural risk. The International Aortic Arch
Study Group (IAASSG) was recently organized to investigate an optimal neuroprotection during the thoracic aortic
reconstruction.

Keywords: aortic dissection; anesthesia; monitoring; deep hypothermic circulatory arrest; neuroprotection
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BBenenne

Paccroenne aoptsl o tutty A (PAA) onpenese-
HO B CTanrdopacKoit kiraccnukami Kak paccjoeHne
BOCXOJISITIEH A0PThI HE3aBUCUMO OT IUCTATHHOTO Pas-
Mepa. [lomonuutensio PAA ompezaenseTcs Kak mpo-
saBjeHue B TedeHne 14 nHeil mocsie KIMHUYECKOTO
Havasa. Kimmamyeckoe mposiBiieHue mocie 2 HeJiesib OT
HayvaJia OTPEIEITeTCsT KaK XPOHUYECKOE PACCTIOeHIE
aoptel 1o TUMy A. PAA — 3TO OMH W3 OCTPHIX
AOPTAJIBHBIX CHH/[POMOB, KOTOPbBIE BKJIIOUAIOT UHTPA-
MYpaJbHyIO FeMaToOMy U IIeHeTPUPYIONLyIo 43BY [1].

Idtuonorun PAA BKIOYaOT TUTIEPTEH3UIO, aTe-
POCKJIEPO3, HapyNIeHUsI COeAMHUTETHHON TKaHU,
TpaBMy, MH(MEKITUIO U OTIEPAITUIO Ha CepJIlle UK COCY-
nax B anamHese. K yHaciesoBaHHBIM HApYIIEHUSIM,
cBsI3aHHBIM ¢ PAA, OTHOCSATCS aopTOTIAaTUH, CBSI3aH-
Hble ¢ cuazpoMoM Mapdana, cmHApPOMOM IJXiIepca-
[lannoca, cuagpomonm Jloiieca-/Intma n aBycTBOpYa-
TBIM A0PTAJTbHBIM KJIAITAHOM.

Taxtuka meuennst PAA — cpounasi/HeOTIOKHAS
orepariyst ocJie ONTUMaTbHON MEUIIMHCKOI cTabu-
JIN3AINY, BKJIIOYAIOIIEN CTPOTUI KOHTPOJIb TUTIEPTEH-
3UU U TIpe/loTBpalieHne pa3poisa [1-3].

Hcropuyeckas cupaBka

IlepBbiM HabIOAABIIMCS 32a00JI€BAHIEM CEPCIHO-
COCYIMCTOM CUCTEeMbI ObLIO pacimupenue aprepuil. Habuo-
JeHust oTHOCsTCs: K 1550-M rogam 10 Harued apbl u ObLIn
cenanbl B Erumnre. lasen mos:ke BBesI TEDMUH «aHEBPU3Ma».
ITporpecca B 1edeHIH aHEBPU3MbBI A0PThI He OBLIO 10 HOBOTO
BpeMeHU [4]. Jlemamich MONBITKY IPUMEHSTh MHOTHE Pa3-
HbIe MEPBI, OIHAKO X yCIeX OblI orpaHndeHHbM. B 1555 1.
(dburamancKuii Bpau Besasinyc, BO3MOKHO, ObLJT IEPBbIM, KTO
omnucal TopakajibHble U abJOMUHAJIbHBIE aHEBPU3MBL. B
1728 1. JlaH131 onucas 3TUOJOTHIO U TATOJOTHIO AHEB-
pusm. llosxke anrmuiicknii xupypr [sxon XanTep Havai je-
YUTH AHEBPU3MBI TePUGBEPITIECKUX COCYIOB JIUTHPOBAHUEM.
B nepron ¢ konta 1800-x romos mo nadama 1950-x xupypru
TaKJKe UCIIOJIb30BAJIN PA3HOOOPa3HbIE KOCBEHHBIE TTOIXO0/IbI,
9TO0BI aTh BPEMEHHOE 00JICTYCHIE U TIPEAOTBPATUTD Pas-
poiB aoptel. Cap Buubsm Ociep ckazan: «He cymectsyer
6osre3nn, Kotopas Obl B OOJIbIIEH CTENEHN NPUBOAMIA K
KIMHUYECKOH CMUPEHHOCTH, YeM aHeBPHU3MBI aOpThI». B
1948 . Pynomsd Huccen 8 Hoio-Mopxe emor o6epHyTs 1e-
Jgo(haHoM aHeBpusMy aopThl AsbOepra JiiHInTeliHa — 13-
BECTHOTO y4yeHoro. Ero anespusma pazopBasiach 1eCTb JIeT
crycrst. Hapuibs J[y6ocT IpoBeJt IIEPBYIO YCIEIHY IO PE3EKIHIO
aHeBpu3MbI GpromrHoit aopTel B [Tapuke 29 mapra 1951 r. Pe-
KOHCTPYKIIHS ObLJIa BBIIIOJIHEHA TPYITHBIM aJUIOTPAHCIIIAHTA-
TOM aOpThI JUTMHOM 15 ¢M. AHecTe3nio TPOBOINI JTOKTOD
obyre [3-7]. HoBast apa Xupypruueckoro JieueHms aHeB-
PU3M aOPThI HaYa/IaCh C BHEAPEHNA U KIMHUYECKOTO IIPU-
MEHEHUSI  9KCTPAIYJIbMOHAJIBHOTO  KPOBOOOpPAIIEHUS
Tu66ouom B 1953 1. (puc. 1, a) u Kupkaurom B 1956 r.
[7-11]. OcHOBHBIME BeXxaMu Pa3BUTH B HAIIPABJIEHUH CO-
BPEMEHHOI KIMHUYECKON TTapajiurMbl ObLIU Pas3iKIKEHUE
KPOBHU, TUTIOTEPMUST, THTIOTEPMUIECKAST OCTAHOBKA KPOBO-
olbpallleHus1, aHTepOrpajiHast 1 peTporpajtas nepdysus ro-
JIOBHOIO MO3ra, a TakKe JOCTHKEHUs B o0jactu
AHeCTeTUKOB, (hapMAKOJIOTHU, MOHUTOPUHTA, 9XOKAPINO-
rpaduy 1 THTEHCUBHON MOCJIEONICPAIIMOHHOI Tepari. JTH

Introduction

A Type A aortic dissection (AAD) is specified in
the Stanford classification as a dissection of the as-
cending aorta, regardless of the distal extent. Addi-
tionally, a Type AAD is defined as a presentation
within 14 days of clinical onset. Clinical presentation
after 2 weeks of onset is defined as a chronic Type A
aortic dissection. A Type AAD is one of the acute aor-
tic syndromes that include intramural hematoma and
penetrating ulceration [1].

Etiologies of the AAD include hypertension, ath-
erosclerosis, connective tissue disorders, trauma, in-
fection, and previous cardiac or vascular surgery. The
inherited disorders associated with the AAD include
the aortopathies associated with Marfan syndrome,
Ehler-Danlos syndrome, Loeys-Dietz syndrome, and
the bicuspid aortic valve.

Management of the AAD is urgent—emergent
surgery after optimal medical stabilization, including
strict control of hypertension and prevention of rup-
ture [1-3].

Historical Notes

The first observed disease of cardiovascular sys-
tem was dilatation of arteries. Observations dated
back to the 1550s BC in Egypt. Galen later introduced
the term «aneurysm». The treatment of an aortic
aneurysm did not progress until modern times [4].
Many different measures were tired, but their success
was limited. In 1555, Flemish Physician Vesalius be-
came probably the first to describe thoracic and ab-
dominal aneurysms. In 1728, Lancisi described the
etiology and pathology of aneurysms. Later, the Eng-
lish surgeon John Hunter started to treat aneurysms
of the peripheral vessels by ligation. Between the late
1800s and early 1950s, surgeons also used a variety of
indirect approaches to provide palliation and prevent
the aortic rupture. Sir William Osler stated «there is
no disease more conducive to clinical humility than
aneurysms of the aorta». In 1948, Rudolph Nissen in
New York was able to wrap with cellophane the aortic
aneurysm of Albert Einstein, the renowned scientist.
His aneurysm ruptured six years later. Charles Dubost
performed the first successful resection of an abdomi-
nal aortic aneurysm in Paris on March 29, 1951. Re-
construction was performed by utilizing a 15-cm-long
cadaver aortic homograft. Anesthesia was given by
Doctor DuBouchet [3-7]. The new era of surgical
treatment of aortic aneurysms was launched with the
introduction and clinical application of cardiopul-
monary bypass by Gibbon in 1953 (Fig. 1, a) and
Kirklin in 1956 [7—11]. The major milestones in the
development towards the contemporary clinical par-
adigm included hemodilution, hypothermia, hy-
pothermic circulatory arrest, anterograde and
retrograde cerebral perfusion, as well as advances in
anesthetics, pharmacology, monitoring, echocardiog-
raphy, and intensive postoperative care. These multi-
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MHOTOYKCJIEHHBIE PAa3PabOTKH CIIOCOOCTBOBAIN Pa3pabOTKH
crmocoba PEKOHCTPYKITU BOCXOSIIEH a0PThI U IyTH a0PThI
mpu PAA [12].

Pa6otst Meaununckoro Ilenrpa
«Maywnrt-Cunaii», Heio-Hopk,
B 00JIACTH aOPTHI

Boapnuna <«Maynr-Cunait» oTkpbLiach Ha
Manxarrene B Hpio-Iopxke 5 uons 1852 r. 1 GuicTpo
JIOCTUTJIA CTATyCa MOJHOCTBIO (DYHKITMOHUPYIOIIEi
GompHMLEL Ha 45 Koek. B 1872 r. Gobuuia nepeexania
u pacrmpuiack 10 120 koek. 15 mapra 1904 r. 3nanue
na nepekpectke Ilsaroit ABento u Crpura 100 crano
HOBBIM Z0MOM Gonpbauibl «Mayur-Cunaii». Pacin-
peHue —IecsiTh MaBUJILOHOB U 456 KOeK — mpenocTa-
BUJIO BO3MOJKHOCTH JIJISI PACHIMPEHUS TIPOTPAMMBI
JieueHusd MaruenToB 1 uccaenoBanuii [13]. boictporii
POCT TOPAKaJIbHOW XUPYPTUHU CTAJ OILYTUMBIM U [1PU-
BeJl K NPU3HAHHOMY BO BCEM MUPE JOCTUKEHUIO,
KOTOPBIM CTaJIa PE3eKIIH JIETKUX, BBITOJHEHHAS TOK-
topoM [oBapaom JIunuenranem, KOTopasi MPOBOU-
Jlach TI0J] BHYTPUTPaxeaIbHOI aHecTe3nei, IpoBeIeH-
Holl goktopom Yapibzom dicbeprom [14]. B 1960-x
IT. GblJIa HaYaTa IPOrpaMMa COBPEMEHHON KapanoTo-
paKkaJbHOW XUPYPIUM IO/ PYKOBOJICTBOM JIOKTOPA
PoGepra Jlutsaka u gokropa Iosapaa Ipaboiiza us
@uopuzet [4]. Kinunuueckast mporpamMma ObICTPO pac-
HMIMPAJIACDH U CTAJIA BKIIOYATH JI€HCTBYIONLYIO HAYYHO-
HCCIIe0BATENBCKYIO JTabopaTopuio. B 1970-x mokrop
JIuTBak OTKPBLT OTAeJeHue KapAMOTOpaKadbHOMI
WHTEHCUBHON Teparuu u peannmaryu. B 1985 1. 6bit
npuraaie 1okrop Pangann Ipumir, uTo6bl Bo3riia-
BUTH OT/IeJICHUE KapAUOTOPAKAJIbHONH XUPYPIUHM B
Goapruie «Maynt-Cunaii». Jloxkrop Tpunn (puc. 1,
b) mpomsuram Meton riay0OKOil TMIIOTEpMHYECKOI
OCTAHOBKY KPOBOOOPAIEHUS Y B3POCIIBIX [t XUPYP-
ITMYECKOM KOPPEKIINY AyTH aopThi [ 15]; oH ocTaBasics
JINJIEPOM XUPYPTUU IPYTHOTO OT/IEJIa A0PThI, BKJIIOUAs
PAA, 6ombire 20 ser.

Pa6otb1 Yuusepcureta I[lencuipBanun
B 00J1aCTH a0PTbI

Vuusepcurer IleHcuibBaHUE ObLI OCHOBaH B
1751 r. Bemxxamunom Dpankaunom B ropoze Dua-
nenbdus. B 1765 r. Iskon Mopran opranuzoBaj
MEJIMIIMHCKUN (PaKyJIbTeT JIJI TKOJIbl MEIUIUHBL. B
TO BpeMst YHuBepcureT [leHcunbsanuu 6b11 NepBoii
MEIUIIMHCKOH NTKOJION B aMEPUKAHCKUX KOJOHUSX U,
COOTBETCTBEHHO, SABJISAETCS caMbiM cTapbiM B Coezin-
Henubix [tatax Amepuku [16]. TnaBoit kapanoTopa-
KaJbHOU Xupypruu B YHusepcurere lleHcuabBanun
10 Bropoii MupoBoii BoiiHbl ObLI 1OKTOP JlKOPIK
MioJ11€ep, KOTOPBIH CIIENHMAIU3IPOBAICS Ha O0IE3HAX
serknx. [lokrop /Ixynuan /[>KOHCOH BO3TIJIaBJIsLT Kap-
nuotopakasibhayio xupypruio ¢ 1938 r. mo 1972 1. On
OTCTAMBaJI OllePAIK Ha OTKPBITOM Cep/Iile B YHUBEP-
cutete [leHcuibBaHUM, B TOM YHCJIe TIPOTICAYPBI HA
aopre, 6611 IIpesugentom AMepukanckoil Accomma-

Puc. 1. Ucropuueckue dpororpacdpuu.

Fig. 1. Historical photos.

Note. a — The Mayo-Gibbon heart-lung machine was used for the
complex cases at the Mount Sinai Hospital, New York in 1960s.
From the author’s personal collection; b — Surgeons Randall B.
Griepp (left) and Denton A. Cooley (right) with Anesthesiologist
Salwa S. Shenaq (middle). Obtained with permission from Dr.
Shenaq’s personal collection.

IIpumevanue. a — B 60-X TO/1aX MPOIIIOTO BEKA B CJIOKHBIX CITy-
yasx B Gosbuuie «Maynt-Cumait> B Hpio-Hopke ncrosbzosamm
alnapar <ucKyCCTBEHHOE cepjiile — Jerkue» Maiio-Tub6ona. 13
JIMYHOI Kosiekun aBropa; b — Xupypru Panpann B. Tpumnn
(cnesa) u Jlenron A. Kynu (cripasa) ¢ anecresuosiorom CasibBoii
C. Hlenaxk (B uenrpe). Iosyueno ¢ paspenieHus U3 JUYHON KOJI-
nekimn okTopa [llenaka.

ple developments facilitated the development of the
technique for reconstruction of the ascending aorta
and aortic arch for a Type AAD [12].

Aortic Perspective
from Mount Sinai in New York

The Mount Sinai Hospital opened in Manhattan,
New York on June 5, 1852 and rapidly achieved the
fully functioning status with 45 beds. In 1872, the hos-
pital moved and expanded to 120 beds. On March 15,
1904, Fifth Avenue at 100th Street became a new
home of the Mount Sinai Hospital. The expanding fa-
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1 TopakasbHeiX XupyproB (AATS) u saBusancs
penakTOpoM yueOHUKa « XUPYPTHSI TPYIHOM KIETKH».
[loxtop /I:xo3edd baBapust ocnoBas B YuuBepcurere
MIPOrPaMMy aOpTbl IPYAHOTO OT/EJIa U BBEJ CUCTEM-
HBIH MEXAMCIUIIIUHAPHBIA TIOJAXO0A K CJIOKHBIM
60JIE3HAM a0PTHI, TAaKUM Kak ocTpast PAA; arta mnpo-
rpaMMa IPOJIOJIZKAETCA TI0J[ €r0 PYKOBOACTBOM [0
cerozusiHero aus [17].

Hpinemusis curyamus — PAA

PAA — 570 TsIKEJI0€ yrposKaloliee JKI3Hu 3a60J1e-
BaHUE C BBICOKMM YPOBHEM CMEPTHU B IIEJIOM, €CJIA €T0
He jieunth. CMepTHOCTD cocTaBlsier 50%, eciiu onepa-
U0 He IPOBeCTU B TeueHue 24—48 4acos, pu aToM
CMEPTHOCTb cocTaBiisieT 1-2% B yac B 9TOT KpUTHYE-
ckuii mepuoj. TakTuKa aHecTe3Uu U XUPYyPruyeckoe
nedenne PAA 3arpyaHeHbl, 0COOEHHO y NMALUEHTOB
crapimero Bo3pacra. PaHHsIST [UarHOCTUKA U CTaOUJIN-
3a1ud, CBOeBPeMeHHOe HallpaBJieHre B IIEHTP 10 Jieye-
HUIO O0JIe3HEH A0PTHI ¥ TPAHCIIOPTUPOBKA HETIOCPE]I-
CTBEHHO B  OIEPAIMOHHYIO /I  [POBeIEeHUs
JaJbHeIeld TAaKTUKU BCell KOMaHION CyIeCTBEHHO
CHUKAIOT CMEPTHOCTb. BbICOKOKauecTBeHHAs U CBOE-
BpeMeHHas KOMMYHUKaIUg BHYTPU BCEH KOMaH/IbI B
orepalinoHHol (aHecte3usi, XUpyprust u mepdysus)
OueHb BaKHA VIS pa3pabOTKK OBIIeil cTpaTerin OnTu-
MU3AIUY JIeYeHVsT HeCTAOUIILHOTO TTAIIUEHTA [IEPe]] Orie-
patueiil. ITpegorniepallioHHbIIL 9Tall A0JKEH ObITh MaK-
CUMAaJIbHO COKpAIleH, YYUTbIBAs, YTO HAIIMEHT MOXKET
yMepeThb OT Pa3pbiBa a0PThl BO BPeMsl JIMIITHUX 3aJIep-
skek. Posib KOMaH7Ibl aHeCTe310JI0TOB B TAKOW CUTYaITUK
— cTaOUIIN3UPOBATH COCTOSIHUE MAIUEHTA TIPH TTOCTYTI-
JICHUU B OTIEPAIMOHHYIO, BKJTIOYAs MOJYyYeHNE TOUHBIX
JIAHHBIX OT CJIY>KOBI IOCTABKH, MOJIyYeHre HHHOPMUPO-
BAHHOTO COTJIACHSI, €CJIU 3TO BO3MOYKHO, OOeCIIeUeH e
AHAJIbIe3UN U TeMOIMHAMUYECKOTO KOHTPOJIS, A TaKKe
obecriederne BHyTPUBEHHOTO U apTEPUATBHOTO IOCTY-
na. Kpyttbie 1eHTphl 10 JedeHnio 6osesteii aopThl
ACCOLUUPYIOTCS CO 3HAYMTETBHBIM CHUXKEHUEM CMEpT-
HOCTH. B Takux cUTyanusgx Bcerjia ToToBa Oleparon-
Hasg JUIg JMAarHOCTMYECKOTO, TepPareBTUYECKOro WU
XUPYPrUYecKoro BMeniatesbctBa. Kpome Toro, s
KOMAH/Ibl aHECTE3MOJIOTOB KPUTHIECKH Ba)KHO 0OecIie-
YUTHh HAJIWYKME COBMECTUMON KPOBM M OPTaHU30BATb
MOJIHYIO TIOAITOTOBKY K BO3MOXKHON peaHuMaluu u
CPOYHOMY XUPYpPrudeckoMy BMeniatesnbetsy [17—19].

Hospsr1ii B3rasax na PAA

Mesxnynaponas rpyriia mno uccjae0BaHuio Iyru
aoptsl (IAASSG): [Iporpecc u nanbHeiiniee TpojiBy-
sKeHMe B 00J1aCTH PEKOHCTPYKIIMU YT a0PThl 1 PAA
3aMeIsIin Takie (haKTOPbI, KAK OFPAHUYEHHOCTD KJIU-
HUYECKUX UCTIBITAHUN, HEZIOCTATOYHOCTD OJTHOPOHOTO
oripeieieHNs KIMHIYEeCKUX Pe3yJIbTaTOB U MHOTOUNC-
JieHHbIe Pa3Hble TeXHUYECKUe cTpaTeruu. B mombiTke
YCTPaHUTh HTOT cOO B JI0KA3aTeNbCTBAX HEJABHO
ObL1a cosgana rpymmna IAASSG, obbequnsiomasn 41
xupypra u3 10 ctpan. Ita MHOTOIICHTPOBAS TPyIIIIa

cilities—ten pavilions and 456 beds, provided the op-
portunity for the increased patient care program and
research [13]. Rapid growth of thoracic surgery was
notable and lead to the world-acclaimed accomplish-
ment in pulmonary resection by Dr Howard Lilien-
thal, under intratracheal anesthesia administered by
Dr Charles Elsberg [14]. In 1960s, a modern cardio-
thoracic surgery program was initiated under the lead-
ership of Dr Robert Litwak and Dr Howard Gadboys
from Florida [4]. A clinical program rapidly expanded
and included an active research laboratory. In 1970s,
Dr Litwak opened the Cardiothoracic Intensive Care
Unit. In 1985, Dr Randall Griepp was recruited as a
Chair of the Department for Cardiothoracic Surgery
at Mount Sinai. Dr Griepp (Fig. 1, b) promoted the
technique of a deep hypothermic circulatory arrest in
adults for the surgical repair of an aortic arch [15]; he
remained the leader in thoracic aortic surgery includ-
ing a Type AAD for a period of over 20 years.

Aortic Perspective
from the University of Pennsylvania

The University of Pennsylvania was founded in
1751 by Benjamin Franklin in the city of Philadelphia.
In 1765, John Morgan organized a medical faculty for
the school of medicine. The University of Pennsylvania
was the first medical school in the American colonies
at the time and, consequently, the oldest in the United
States of America [16]. The chief of cardiothoracic sur-
gery at Penn before the World War 2 was Dr George
Muller who had a special interest in the lung diseases.
Dr Julian Johnson was a chief of cardiothoracic surgery
from 1938 until 1972. He championed open-heart sur-
gery at Penn, including aortic procedures, served as a
President of the American Association of the Thoracic
Surgery (AATS), and was an editor of the textbook
Surgery of the Chest. Dr Joseph Bavaria founded the
thoracic aortic program at Penn, introducing a system-
atic multidisciplinary approach to the complex aortic
diseases such as an acute Type AAD, that has contin-
ued under his leadership until present [17].

Present situation — a type AAD

A Type AAD is a severe life-threatening disease
with a high overall mortality when untreated. Mortal-
ity rate is 50% if surgery is delayed beyond 24-48
hours with the average mortality rate of 1-2% per hour
in this critical period. The anesthetic management and
surgical treatment of a Type AAD is challenging, espe-
cially for the senior patients. Early diagnosis and sta-
bilization, prompt referral to an aortic center, and
direct transportation to the operating room for further
team-based management significantly reduce mortal-
ity. High-quality and prompt communication between
the entire OR team (anesthesia, surgery, and perfusion)
is very important for the development of an overall
strategy of optimization of an unstable patient in the
preoperative period. The preoperative phase should be
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Level of Hypothermia .
Profound  Deep Moderate Mild Ta6muua 1. Koncencyc no knaccudukanuu ypoBHei ru-
55 MOTEPMUH TIPH OTIEPANHUSIX HA J{yTe A0PThI COTIACHO OMpe-
neneHuio MeskayHapoHO| IPYNMbl IO ONEPanusiM Ha
‘ nyre aoptot (IAASSG) [21, 22].
< 20+ Table 1. Classification consensus for levels of hypother-
@ mia on aortic arch surgery as defined by the Interna-
G tional Aortic Arch Surgery Group (IAASSG) [21, 22].
w® 15+
2 Level of Hypothermia | Patient Temperature °C
o
3 Mild 28.1-34.0
‘E 10..._
§_ Moderate 20.1-28.0
& 54 Deep 14.1-20.0
0 ‘ Profound <14.0
8 10 12 14 16 18 20 22 24 26 28 30 32
Temperature C°

Puc. 2. B3aaumocBsa3p Mekay Ha30(hapHHrealbHOi TeMIePaTypoii U 9JeKTPoLeIeGPaJbHbIM MOJYAHHEM BO BPEMSs OXJIAKIEHHS Ha

AUK [21-22].

Fig. 2. The relationship between nasopharyngeal temperature and the electrocerebral silence during cooling on cardiopulmonary by-

pass [21-22].

IIpumeuanwue. /{15t puc. 2 u taba.1: proportion of patients — nosst manmentos; level of Hypothermia — yposens runorepmuu; profound —
ouenb riay6okas; deep — riybokast; moderate — ymepennas; mild — caabas.

IAASSG mnrnanupyer pacmupuTh CyHIECTBYIONIYIO
JIOKa3aTeIbHyI0 6a3y /ISt MPOIEyp HA IyTe a0OPThl Y
B3POCJIBIX ITyTeM BbIPAGOTKH KOHCEHCYCa, Pa3paboTKI
GOJIBIION MHOTOIIEHTPOBOI Ha3bl IAHHBIX U PAHIOMU-
3UPOBAHHBIX KOHTPOJUPYEMbIX KIMHUYECKUX HCCIIEe-
noBaHuil asekBaruoir montHoctu. Ipynmna [AASSG
HeZlaBHO paspaboTaia u omyGJMKOBaIa ONpe/eeHne
KJIMHUYECKIX TOYEK JIJIsI THIIOTEPMUU [IPU OTIEPAIUSIX
Ha ayre aoptel (Tabu. 1, puc. 2). CoBMeCTHbIE YCUII
rpynibl [JAASSG siBJsieTcst TOBOPOTHBIM MOMEHTOM B
XUPYPrUYECKOM JIEUEHUU TATOJIOTHIA, CBI3aHHBIX C
anespuaMoii aoptsl, Bkiouas PAA. Ee koncencyc,
AHAJIN3 JAHHBIX U TIPOCIEKTUBHbIE MHOTOLIEHTPOBbIE
UCCJIEIOBAHISI, CKOPEe BCero, IPOJBUHYT U PACIIPO-
CTPAHAT HAYKY U NIPOBeJeHUE ITUX CJIOKHBIX XUPYP-
IUYEeCKUX TIPOLIEYP M0 BCEMY MUPY, UTO IPUBEIET K
JaJIbHEHIIIEMY CUCTEMHOMY YJIYUIIEHIIO KIMHUIECKIX
pesyawratos [20, 21].

[Inan aHecre3wu JJjisd OTEPATUBHOTO JI€YEHUS
PAA — 570 0Ob6mIas sHAOTpaxeabHasl aHECTE3Us C
WHTEHCUBHBIM ~MOHUTOPWHIOM, KOTOPBIH Oyzer
06CYKIATHCA MOAPOOHO B TOCHEAYIONIUX CIEI-
aJIbHBIX pas/enax. HectaOuibHble KIMHUYECKHE TIPO-
saByienns octporo PAA BKITIOUAOT OCTPYIO peryprura-
IUI0 A0PThl, KOPOHAPHYIO WIIEMUIO, TaMIIOHALY
cep/iia 1 paspbiB a0pThI (TabL. 2). ITH CIIOKHBIE KJIN-
HUYECKIe MPOSIBIEHUs 3a9aCTYIO COIIPOBOXKIAIOTCS
reMOJIMHAMUWYECKOM  HeCTabUIbHOCTHIO, KOTOpast
MOJKET CYIIECTBEHHO OCJIOKHUTD WHAYKIUIO 0OImeit
arecresnu. XOTs1 SHIOTPaxeaibHast TpPyOKa ¢ OJHUM
IIPOCBETOM OOBIYHO SIBJISIETCS MHTYOAIIMOHHON TPy6-
KO BBIGOPA, 17151 06JIETYEHUS CEJIEKTUBHON BEHTHIIS-
[UU JIETKUX TPU YBEJUYEHHOM XHUPYPrHYECKOM
JOCTYIIEe MOXKET TOTPeGOBAThCS JHAOTpaxeanbHast

appropriately abbreviated given that the patient can
succumb from an aortic rupture during unnecessary
delays. The role of the anesthesia team in this situation
is to stabilize the patient on the admission to the OR,
including taking an accurate report from the transport
team, obtaining informed consent when possible, pro-
viding analgesia and hemodynamic control, as well as
securing intravenous and arterial access. High-volume
aortic centers are associated with the significant reduc-
tion in mortality. In such institutions, a modern oper-
ating room is readily available for the diagnostic,
therapeutic, and surgical interventions. Moreover, it is
essential for the anesthesia team to ensure the avail-
ability of compatible blood and to arrange all prepara-
tions for eventual resuscitation and emergent surgical
intervention [17—-19].

New Perspectives on a Type AAD

The International Aortic Arch Study Group
(IAASSG). The progress and further advances in a
Type AAD and aortic arch reconstruction has been ham-
pered by such factors as clinical trials with limited
power, paucity of a uniform definition of clinical end-
points, and multiple different technical strategies. In an
effort to address this evidence malfunction, the IAASSG
was recently organized connecting 41 surgeons from 10
countries. This multicenter IAASSG plans to expand
the current evidence base for the adult aortic arch pro-
cedures through the consensus development, large mul-
ticenter database development, and adequately powered
randomized controlled clinical studies. The IAASSG re-
cently developed and published the definition of clinical
points for hypothermia in aortic arch surgery (Table 1,
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Ta6auia 2. Ilnan anecTe3un B 3aBUCUMOCTH OT KJIMHHYECKOTO MPOSIBIeHUs1 ocTporo PAA.
Table 2. Anesthetic plan in depends on clinical presentations of an acute Type AAD.

ILnan aHecTe3uu /IS NOIePsKaHUS
cep/eyHoro BrIGpoca

Kmunuueckoe nposABJICHUE

Clinical presentation

Anesthetic plan to maintain
cardiac output

CunycoBast TaxuKap/us;
CHCTEeMHAas! Ba30/[MJIaTaIlH:
XOPOIIO HOIXO/UT
TUTPUPOBAHHBII TPOTTOh O
36eraTh MOBBIIEHHOM
MOTPEOGHOCTH MUOKap/ia

B KHCJIOPO/IE M3-32 TAXUKAPAUT
U TUIIEPTEH3UN: XOPOIIIO
MOJIXO/IUT TUTPUPOBAHHbII
aromuzat. MoxkeT motpeGoBaThest
MHOTPOITHAST HOJIJIEPIKKA.
CunycoBasi TaXuKap/usi;
CHCTEMHAsI BA3OKOHCTPUKITHS:
XOPOIIO HO/IXO/IUT
TUTPUPOBAHHBIN KETAMUH

Perypruparust a0pTbl
(HECKOJIbKO MEXaHU3MOB)

Koponapnas utemust
(KopoHapHOe paccyioeHune)

Tamnonasza cepyia
(JTOKATI30BAHHBII
PaspbiB A0PTHI)

Aortic regurgitation
(multiple mechanisms)

Sinus tachycardia; systemic
vasodilation: titrated propofol
is very suitable

Coronary ischemia
(coronary dissection)

Avoid increased myocardial
oxygen demand due

to tachycardia and hypertension:
titrated etomidate is very suitable.
Inotropic support may be required.

Sinus tachycardia; systemic
vasoconstriction: titrated
ketamine is very suitable

Cardiac tamponade
(contained aortic rupture)

TunoBosemust
(HeJIOKaIM30BaHHbII
Pa3pbiB a0PThI)

Bocmosmenne OILK: xoporo
HOJIXO/IUT TUTPUPOBAHHBII
KeTaMIH UM TOMU/IAT

Volume resuscitation: titrated
ketamine or etomidate
are very suitable

Hypovolemia
(uncontained aortic rupture)

Bazomrerns (Tsokessit
MeTaboNIMIecKuii aluos;
UILEMEsSI CIIMHHOTO MO3Ta)

Boccranosienue cocyancToro
TOHYCA TUTPUPOBAHHBIM
peccopom 1 GUKapbOHaTOM
HATPHUSL: XOPOIIIO HOJAXOAUT
TUTPUPOBAHHbIN KETAMUH

Restore vascular tone with
titrated pressor and sodium
bicarbonate: titrated ketamine
is very suitable

Vasoplegia (severe metabolic
acidosis; spinal ischemia)

TpybKa ¢ AByMst mpocBeTamu. Ilesm nHayKimuy aHecTe-
3UHU B ATUX YCJOBUSX BKJIIOYAIOT T€MOIMHAMUYECKUIA
KOHTPOJIb ¢ 0COOBIM YIIOPOM Ha HMOAAEPKAHUU IIPU-
eMJIEMOTO YPOBHSI TIPeHAMEPEHHON TUIIOTEH3HH,
4yT00BI U30€kKaTh Pa3pbiBa A0PThI U3-32 U3OBITOUHON
HArpy3KH Ha CTEHKY BCJeNCcTBUe rureprensun. 1lemm
WH/YKIMYA aHECTE3UH B OTIEPATUBHOM BeJIEHUU XPO-
HudeckuM PAA BRIIIOYAIOT TOJIIEPKAHIE TEMO/IMHA-
MHUUYECKON CTaOUIBHOCTU € YI€TOM COILYTCTBYIOIIEN
pPETrypruTaiyy aopThl U MPEAYIPEKIEHNEe TUIIEPTEH-
31H, 4TOOBI OCIAOUTH HATPY3KY HA CTEHKY B CETMEHTaX
AOPTHI, I/le IPUCYTCTBYeT aneBpuaMa. Kpome Toro,
aHeBpU3Ma TPYIHOTO OT/EJa A0PThl MOKET BbI3BATD
KOMIIPECCHIO JKU3HEHHO HEOOXOAMMbIX CTPYKTYP Cpe-
JIOCTEHUS, TAKUX KaK TPaxeoOPOHXUANbHOE IePeBO,
MUIIEBOJL, JIETOYHAST APTEPUST U BLIBOHON OT/IEI ITpa-
BOTO JKeJIy04YKa. ITa aHATOMUYECKAsT KOMITPECCHSI
MOJKET OCJIOKHUTD UHIYKIIMIO AaHECTE3UH.

TakTuka anecre3uu

[lonmepskanue aHeCTe3WH TPU ITUX CJIOKHBIX
nporieypax o6bIYHO MpecTaBsieT coboii chamaHcu-
POBaHHYIO CXEMY, TUTPUPOBAHHYIO JIJIsI IOCTUKEHUSI
A/IEKBATHON aHajre3nu (C MOMOIIBIO OIMOUIHOTO
Cpe/CTBa, HAarpuMep, (heHTaHunIa ), aMHe3UH (€ ITOMO-
MIBIO MHTAJSIIIH TTAPOOOPA3HOT0 AaHECTETHUKA, HAIIPU-
mep, nsodirypana u/min 6eH30ina3enHa, HATPUMED,
MUa30J1aMa), W HEePBHO-MBIIIEYHOH 6GoKaabl (c
MOMOII[BIO MAPAIUBYIONIUX CPEICTB, HAPUMEp, MaH-
KyPOHUYMa, BEKYPOHUYMA U1 POKypoHuyMa). Cxema
aHeCTEe3UH JIOJKHA BBOIUTHCS TMOKO € y4ETOM BHOCS-
MUX U3MeHeHWs (PAKTOPOB, TAKUX KAK ITOKA3AHUS Y
KOHKPETHOT'O TTAIUEHTA, TPOIOJIKUTENBHOCTD B KOH-

Fig. 2). The collaborative effort from the IAASSG is a
turning point in the surgical management of aortic
aneurysm pathologies, including a Type AAD. Their
consensus, data analysis and prospective multicenter tri-
als will likely advance and disseminate the science and
conduct of these complex surgical procedures globally,
leading to further improvements in clinical results in a
systematic fashion [20, 21].

The anesthetic plan for operative management
of a Type AAD is the general endotracheal anesthesia
with extensive monitoring that will be discussed in
detail in subsequent dedicated sections. The unstable
clinical presentations of an acute Type AAD include
acute aortic regurgitation, coronary ischemia, cardiac
tamponade, and aortic rupture (Table 2). These chal-
lenging clinical presentations are often accompanied
by hemodynamic instability that can significantly
complicate the induction of general anesthesia. Al-
though a single-lumen endotracheal tube is typically
the airway of choice, a double-lumen endotracheal
tube may be required to facilitate selective lung ven-
tilation for enhanced surgical exposure. The goals of
anesthetic induction in this setting include hemody-
namic control with particular care to maintain an ac-
ceptable degree of deliberate hypotension so as to
avoid aortic rupture due to the excessive wall stress
from hypertension. The goals of the anesthetic induc-
tion in operative management of a chronic Type AAD
include the maintenance of hemodynamic stability,
taking into account concomitant aortic regurgitation
and avoiding hypertension to relieve wall stress in the
aneurysmal aortic segments. Furthermore, a thoracic
aortic aneurysm can cause compression of vital medi-
astinal structures such as a tracheobronchial tree,
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Puc. 3. CrangapTHbIii MOHUTOPHUHT Y IALHEHTOB, ONEPUPYEMbIX Ha a0pTe B MEIUIMHCKOM IeHTpe «Maynr-Cunaii» . I3 muunoii ko-

JICKIIMHU aBTOPa.

Fig. 3. Standard monitoring in patients undergoing aortic surgery at the Mount Sinai Hospital. From the author’s personal collection.
IIpumeyanue. 1 — TemMiiepaTypa MOYEBOTO ITy3bIPst; 2 — MpaBas GepeHHas A-iHust; 3 — paBast pajiuaabHas A-JTIMHWST; 4 — IPeHasK CIIMH-
HOMO3TOBOIT JKH/IKOCTH; 5 — KaTeTep B JIEFOYHON aprepuit; 6 — Karerep B JIyKOBHIIE SIPEMHOIT BeHbI; 7 — TPOIHUK; 8 — a30(arasibHas Tem-
neparypa; 9 — ABYXIIPOCBETHAsI SHIOTPaxea bHas Tpyoka; 10 — nepebpaibhast okcimerpust; 11 — GronHCTpyMeHTaIbHAS cricTeMa; 12 —
HPSIMOIT MOHUTOPUHT JIABJIEHHS CIIMHHOTO MO3Ta; 13 — MOTOpHbIE BbI3BaHHbIE OTEHIINAIBL. COMATOCEHCOPHBIE BBI3BAHHBIE TOTEHIINAJIBI.

KPETHOM CJIyYae, CTelleHb TUIIOTEPMUH, MACCOBast KPO-
BOTIOTEPS U TEMOJIIIONUs, a TaK:Ke HEHPOMOHUTO-
punr, Hatipumep, DIT.

MOHUTOPHUHT BO BpeMsI aHECTEe3UH
(puc. 3, 4)

HBa3uBHBIII MOHUTOPHHT KPOBSIHOTO J]aBJie-
HusA. HenpepsiBHoe TOUHOE M3MepeHUe KPOBSIHOIO
JABJIEHVSI C THBA3UBHBIM MOHUTOPUHTOM CYIIIECTBEH-
HO HEOOXOIMMO B T€UEHUE BCEH MPOIOJIKUTETLHOCTH
B ATHX CJIy4Yasix M3-3a TAaKUX (PaKTOPOB, KAK reMOIH-
HaMUUYecKast HeCTaOMIbHOCTD, XPYNKOCTh A0PThl 1
CJIOJKHOE MTPOBE/IEHNE THIIOTEPMUYECKOTO 9KCTPAKOP-
nopaabHoro kpooobpamenns (IKK) ¢ nemymbcu-
PYIOIIMM MOTOKOM. BTOpPBIM PaBHOIEHHO BaKHBIM
060CHOBAHMEM JIIST  TIOCTOSTHHOW — apTepuasibHOil
JIMHUU SIBJISIETCST HEOOXOMMOCTD YaCTOTO U3MEPEH ST
ra3oB apTepPUabHOI KPOBU JIJIsSI HANIPABJIEHUS Bele-
HUs aHecTe3un. Boibop MecTa apTepuaibHOM KaHoJI1-
3aIl1U JIJIST 9THX 1leJieil IOJKEH YUUThIBATh TAKKe BHO-
csire u3MeHeHus: GaKkToOPhl, KaK IJIaH Olepauu 1

esophagus, pulmonary artery and right ventricular
outflow tract. This anatomic compression may com-
plicate anesthetic induction.

Anesthetic Manamagent

The anesthetic maintenance in these complex
procedures is typically a balanced regimen titrated to
achieve adequate analgesia (with an opioid such as
fentanyl), amnesia (with a volatile inhalational anes-
thetic such as isoflurane and /or benzodiazepine such
as midazolam), and neuromuscular blockade (with
paralyzing agents such as pancuronium, vecuronium
or rocuronium). The anesthetic regimen must be flex-
ibly administered to accommodate modifying features
such as patient-specific indications, case length, de-
gree of hypothermia, major blood loss and hemodilu-
tion, and neuromonitoring such as EEG.

Monitoring During Anesthesia (Fig. 3, 4)

Invasive blood pressure monitoring. A contin-
uous accurate measurement of the blood pressure with
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Puc. 4. BpeMH H aBTOPbI HEKOTOPBIX CaMbIX BasKHbIX OTKprTI/Iﬁ IS MOHUTOPHUHTIA IIPH OoNlepalyAax Ha aopTe. U3 amyHoit KOJUIEKIIUA

aBTOpa.

Fig. 4. Timeline with some of the most important discoveries in monitoring for aortic surgery. From the author’s personal collection.
Ipumevanue. C 1935 1. u gasee: marekcHblii yposorunyeckuii katerep — Mouieil; aByxnpocserHas Tpybka — KapJierc; nnBasuBHast apre-
puambaag aunusa — Ilerepcon, [purc; nenpepeisnas JETI; razsr kposu — Actpym, Cesepunrxayc, Kinapk; mykosuiia speMHOI BeHbI —
Jlaccen; MOTOpHbBIE BbI3BAHHBIC IIOTCHIMAIIBI, COMATOCCHCOPHbIE BbI3BaHHbIE MOTeHIINAMB! — [19TTOH, AMMaccuaH; peHax CIIMHHOMO3I0-
BOM JKUAKOCTH — MUJIbSIMOTO; KaTeTep B Jierounyio aprepuio — Csan, Tanir; mepebpasibibiii MOHUTOPUHT — BaliHpux; BHyTpH-OTIepa-
IIMOHHBI TpoitHnK — Marymoto, Oka; 1iepebpasbHast caTyparust KucJaopoaa — Mak KopMmuk; time yeas — Bpemst, TO/BL.

XapaKkTep paccjaoeHus BeTBYU aopThl. Harpumep, mipa-
Basi pajMasibHas aprepuajibHas JUHUS MOXET He
HOZOWUTH B CJIyyae 9KCTEHCHBHOIO GE3bIMSIHHOIO pac-
CJIOEHUS € XOJIOMHOM TTPaBOil BepXHeil KOHEYHOCTDIO.
XoTs mnpaBasg pajuajibHasi apTepuajibHAs JUHUS
MOZKeT ObITb [TOKa3aHa B CJIyYae IIaHOBOM KaHIO 3a-
11U TIPABOH TIO/IMBIIIIEYHOM apTePUH JIJIsI MOHUTOPHH-
ra iepdy3un paBoil BepxHell KOHEYHOCTH U HATIPaB-
JIEHWsI ~ TIPOBEJIeHUs  aHTerpajHoil  nepdysuu
rOJIOBHOTO MO3Ia, OHa He OyneT HaleKHbIM MHAUKA-
TOPOM CUCTEMHO 11epdy3un, TTOITOMY JIJIs ATOM T1eJIn
MOsKeT OBITh II0Ka3aHa BTOPask apTepraibHask JIMHUSL.
BricokokauecTBeHHOE B3aMMOJIEIICTBIE MEXKLY BCEMU
yjleHaMU KOMaHbl 4aCTO CIIOCOOCTBYET IJIAZKOMY
MPUHATHUIO TAKUX PEIIEHUH.

M uBa3uBHbBII MOHUTOPUHT IIEHTPAJIBLHOTO /1aB-
aenus. [lokazanus K MeHTPaJbHON BEHO3HOU KaHIO-
JIU3ANUKU B 9TUX YCJOBUSIX BKJIOYAIOT COCYAMCTHIN
noctyn 6osbioro guamerpa s socrnoarenus OIK,
HaJIe3KHbI BHYTPUBEHHBIN Ty Th BBE/IEHUST BA30AKTHB-
HBIX CPEJICTB U JIOCTYII JIJIs1 KaTeTePU3aINK JIErOUHOM
aprepun. B 9THX CJIOKHBIX Clydasx O4eHb yao0eH
OKCUMETPUYECKUIT KaTeTeP JIJIs JIETOYHON apTePUH JIJIsT
MOHUTOPUHTA 1[€HTPAJIbHbIX /IABJIEHUN, CEPIETHOTO

invasive monitoring is essential throughout these
cases due to such factors as hemodynamic instability,
aortic fragility, and complex conduct of hypothermic
cardiopulmonary bypass (CPB) with non-pulsatile
flow. A second equally important rationale for an in-
dwelling arterial line is the requirement for a frequent
arterial blood gas measurement to guide anesthetic
management. The selection of the site of arterial can-
nulation for these purposes should consider such mod-
ifying factors as the surgical plan and the pattern of an
aortic branch dissection. For example, a right radial
arterial line may not be suitable in the case of an ex-
tensive innominate dissection with a cold right upper
extremity. Although a right radial arterial line may be
indicated in the case of the planned right axillary ar-
tery cannulation to monitor right upper extremity
perfusion and to guide the conduct of antegrade cere-
bral perfusion, it is not a reliable indicator of systemic
perfusion and so a second arterial line elsewhere may
be indicated for this purpose. High-quality communi-
cation between all team members will often smoothly
facilitate these decisions.

Invasive central pressure monitoring. The in-
dications for central venous cannulation in this set-

GENERAL REANIMATOLOGY, 2019, 15; 2

www.reanimatology.com

43



44

DOI:10.15360,/1813-9779-2019-2-36-52

Reviews

BBIOPOCA ¥ CUCTEMHOTO BACKYJISIPHOTO COMPOTUBJICHVST
B peaJIbHOM BPEMEHHU He TOJIbKO B ONIEPAIIMOHHON, HO
takxe Brnocuenctsun 8 OPUT, yuutsiBas GOIbIIYIO
BEPOSAITHOCTh TEMOJMHAMUYECKOI HeCTabMIbHOCTH
nepezn u nocae IKK. Ocobbim mokasanueM Ajisi MOHU-
TOPHUHTA IIEHTPATILHOTO BEHO3HOTO IABJICHUS SBJISACTCS
MOHUTOPHHT JIaBJICHN JIJIs1 HATIPABJICHNS TIPOBEICHUS
peTporpagiHoii nepdysnu roJ0BHOTO MO3Ta BO BpeMs
KOPPEKIIMY IyTH a0pThl. B aTUX yCI0BUAX [aBcHIE
nu3MepseTcs Ha YPOBHE APEMHON BHYTPeHHEH BEHBI
BbIIIIe KOHIA IePPY3NOHHON KaHIOJIU B TI0JION BepX-
Hel Bere. Llesib cocTouT B ojiiepskanuy EeHTPaIbHO-
0 BEHO3HOTO JlaBjieHust B auamnasone 15—20 MM pr. cT.,
4TOOBI HE JIOMYCTUTH OTEKA TOJIOBHOTO MO3ra. Kpome
TOTO, 3TO JIABJIEHNE MOXKHO OTCJICKUBATD HEIIPEPBIBHO
BO BPEMsI PEKOHCTPYKIUU JIYTH a0PThI, UTOOBI MOKHO
OBIJIO THIATENFHO THUTPOBATH CKOPOCTH TTOTOKA JIJIst
ONTUMAJIBHON I0CTABKH BCIIOMOTATEIbHOTO CPEICTBA
1Ipu 3TOH nepdy3nn roJoBHOTO Mo3ra [22].

MoHUTOpHHT TeMInepaTypbl. TOUHDBINT MOHUTO-
PUHT TeMIlepaTypbl KPUTHUYEH [ HAIpaBJIEeHUSA
Besienns runorepmudeckoit IKK B 1iesax onrumaitb-
HOW HEHPOMPOTEKIIUM BO BPEMS PEKOHCTPYKIMU
IPYIHOTO OT/leJla A0PThI, KaK YKa3aHO B KOHCEHCYyCe
rpyrnnbl [AASSG B oTHOIEHWU THUTIOTEPMUU TIPU
XUPYPTrUuyeCcKUX BMENIATEIbCTBAX Ha Jyre aopThi [ 20,
21]. XoTst J1st MOHUTOPUHTA TEMTIEPATYPBI BOZMOJK-
HO MHOJKECTBO MECT, TAKUX Kak OapaGaHHas mepe-
MOHKA, HOCOTJIOTKA, ITUIIEBO/, MOUYEBOH MYy3bIPb U
npsiMad KUIIKa, aKTyaJeH BOTIPOC O TOM, KaKOe MeCTO
JIy4IIe BCero OTpaskaeT TeMIepaTypy Mo3ra, yYuTbl-
Basl, YTO YCIENTHOCTb TUIIOTEPMUHN I HEHPOIIPO-
TEKI[UU 3aBUCUT OT TMOJABJICHUSA MeTaboIu3Ma.
Wcxong n3 pesynbTaToB IBYX UCCIIEIOBAaHUN, TEMIIe-
parypa HOCOTJIOTKH JlaBajia OY€Hb TOUHbIE TPUOJIH-
JKEHUS K TeMIlepaType Mo3ra Mo BCeMy TUTIOTepMU-
yeckoMy criekTpy [23, 24]. B aTtux nccnepoBanusix,
MTPOBOJIMBIITNXCA HA 3aKPLITON TPYHON KJIETKE, TEM-
neparypa HOCOTJIOTKHU B CPEHEM OTJIMYATIACh OT TEM-
mepatypbl Mosra npumepro Ha 0,5 °C B TeueHwue
BCETO BPEMEHU OXJaXKACHUS U CcOTpeBaHUd. XOTS
MOHUTOPUHT TEeMIEPaTypbl B AUCTAJIBHOM OTeEJe
MUIIEeBO/Ia OBIT HEMHOTO 6G0JIee TOYHBIM, YeM B HOCO-
rinotke, rpynmna IAASSG ne pekomengyetr MOHUTO-
PUHT TeMIIepaTypbl B AUCTAIBHOM OT/IeJIe TTUIIEBO/IA,
Tak Kak omepaiug Ha PAA gaBagercsa cutyainueit
OTKPBITOU TPYAHOU KJIETKU € COOTBETCTBYIONIECH
moTepe TerJia u3 3Toro Mecta. MOHUTOPUHT TeMIIe-
paTypbl B MOYEBOM Ty3bIpe W TPSIMOW KHUINKE He
COBCEM TOYHO OTpaskaeT TeMIepaTypy Mo3Ta BO
BpeMmst tuntorepmudeckoro IKK. Itu Temmnepartypsbr
3a4acTyio OTCTAOT OT TeMIepaTyp HOCOIJIOTKH,
ABJIASACH 3HAUUTENBHO TeIjiee Ha aTalle OXJIaKICHUS
1 3HAYMTEJIBHO XOJO/Hee Ha dTale corpeBanus. B
cBeTe BceX 3TUX (haKTOPOB KOHCEHCYC 9KCIIEPTOB
IPYTIIBI PEKOMEH/I0BAJI HOCOTJIOTKY JIJIsI MOHUTOPHH-
ra TeMIepaTyphbl B 11eJI9X HAllpaBJIeHUS TTPOBEICHUS
runorepmuyeckoit IKK nipu pekoHcTpyKIIuu gayru
aopThl, BKIoUast PAA [23].

ting include large bore vascular access for volume re-
suscitation, reliable intravenous route for administra-
tion of vasoactive agents, and access for pulmonary
artery catheterization. An oximetric pulmonary arte-
rial catheter is very useful in these challenging cases
to monitor central pressures, cardiac output and sys-
temic vascular resistance in real time not only in the
operating room but also, subsequently, in the inten-
sive care unit, given the abundant potential for hemo-
dynamic instability before and after CPB. A special
indication for central venous pressure monitoring is
for pressure monitoring to guide the conduct of ret-
rograde cerebral perfusion during an aortic arch re-
pair. In this setting, the pressure is transduced at the
level of the internal jugular vein above the tip of the
perfusion cannula in the superior vena cava. The goal
is to maintain the central venous pressure in the
15-20 mmHg range to avoid cerebral edema. Fur-
thermore, this pressure can be continuously moni-
tored during the aortic arch reconstruction to allow
meticulous titration of flow rate for optimal delivery
of this cerebral perfusion adjunct [22].

Temperature monitoring. Accurate temperature
monitoring is essential to guide the management of
hypothermic CPB for optimal neuroprotection during
thoracic aortic reconstruction as outlined in the
IAASSG consensus for hypothermia in aortic arch sur-
gery [20, 21]. While multiple sites for temperature
monitoring such as a tympanum, nasopharynx, esoph-
agus, bladder and rectum are possible, the pertinent
question is which site best reflects brain temperature,
given that the success of hypothermia for neuropro-
tection depends on metabolic suppression. Based on
results from 2 studies, nasopharyngeal temperature
provided very accurate approximations of brain tem-
perature throughout the hypothermic spectrum [23,
24]. In these closed chest studies, the nasopharyngeal
temperature had a mean difference of about 0.5°C from
brain temperature throughout cooling and rewarming.
Although temperature monitoring in the distal esoph-
agus was a little more accurate than in the nasophar-
ynx, the distal esophagus temperature monitoring is
not recommended by the IAASSG since surgery for a
Type AAD is in the setting of an open chest with con-
sequent heat loss from this site. Temperature monitor-
ing in the bladder and rectum does not accurately
reflect brain temperature during hypothermic CPB.
These temperatures often lag behind nasopharyngeal
temperatures, being significantly warmer during the
cooling phase and significantly colder during the re-
warming phase. In light of all these considerations, the
IAASSG expert consensus has recommended the na-
sopharynx for temperature monitoring to guide the
conduct of hypothermic CPB for aortic arch recon-
struction, including a Type AAD [23].

Transesophageal echocardiography (TEE).
TEE is a major imaging modality for perioperative
evaluation of the thoracic aorta [25, 26]. Comprehen-
sive TEE has major advantages in the diagnosis and
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UpecnuieBoanas sxokapauorpapus (YIII-
xoKT). YUII9xoKI sBisiercss ocHOBHBIM MeTOIOM
BU3yaJIM3allMN B I1€JIIX MEPUONEPATUBHON OICHKU
rpyaHoro otzaena aoptel [25, 26]. [omnas YI19xoKT
MMeeT CyNecTBEHHBIE TPEUMYIIECTBA B IMAarHOCTHKE
n Bestenun PAA. UIT9xoKT crana cranjapTHbIM KOM-
MOHEHTOM TIJIAHOBOTO MEPUOINEPATUBHOTO TIOAX0/A K
PAA B obaagaonx GOJBIINM OMBITOM TIEHTPaX Mo
GoJIe3HIM a0PThI. YOeUTeNbHYIO TIO/JIEPIKKY 9TOTO
npumenenust YI19xoKT pano nepaBHee oHOIEHTPO-
Boe HabmogarenbHoe uccaenopanme (n=64), B Koro-
poM ObL10 JoKyMeHTHpoBaHo, yTo YIIIx0KT mox-
TBepawiaa nuarno3 y 97% mnanueHToB, JOCTOBEPHO
BBISIBIJIA U KOJIMYECTBEHHO OTIPE/IEINIIA COMTY TCTBYIO-
TI1e KapIuoJorndeckue OCJI0KHEHUS, TPOJIEMOHCTPH-
poBaJIa HOBbIE Pe3YJIBTaThl BU3yaan3aiuu y 64% maru-
EHTOB U CYIIECTBEHHBLIM 00Pa30M M3MEHUJIA TJIaH
orepanuu y 39% naruentos. BosbiiiM orpannuenrem
YII9xoKI gaBigercd ciemnoe ISITHO, a UMEHHO, ee
HECTIOCOOHOCTh BU3YaIM3UPOBATH JAUCTATBHBIN OT/IE
BOCXOIAIIEH a0PThI M MPOKCUMAJIBHBINA OTAE AYyTH
AOPTHI U3-3a HATIOJIHEHHOTO BO3/[yXOM TPaXeoOPOHXH-
AJTBHOTO JiepeBa, KOTOPOE HAXOAUTCI MEXK/LY MHUIIEBO-
JIOM U TPYAHBIM OT/EJIOM AOPTbl HA 3TOM YPOBHE.
Mopudurmposannas YII9xoKT mozxkeT mpeososieTsb
9TO orpaHudeHne 6aaroapst pa3MereHnIo HaroJHeH-
HOTO JKUJIKOCTBIO GAJIJIOHA B Tpaxee, KOTOPBIN TTO3BO-
JIIeT TOYHO BU3YJIM3UPOBATD BCIO IYTY A0PTHI, BKJIIO-
yag Opaxuonedanpubie cocyabl  [12, 26-28].
Yeusennasg BU3yannsalns 3TUX yYaCTKOB TPYAHOTO
OT/IeJIa A0PTHI MOKET 3HAUUTEIBHO TIOMOYD TP KaHIO-
JINPOBAHUM MCTUHHOTO TIPOCBETA B PACCIOUBIIEHCS
Bocxozsieit aopre st IKK-meroma, Habuparioriero
060pOTHI B BEAYIHUX [EHTPAX 0 HOJIE3HSIAM a0pPThHI B
KayecTBe aJIbTePHATUBHOTO MY TH UCTIOIb30BAHNS TIpe-
MMYIIECTB HEHTPATIBHOTO aPTEPUAILHOTO KaHIOIMPO-
Banus nipu PAA. [[pyroit aqbrepHaTUBONM /I 11€HT-
pPaJbHOTO apTEPUAILHOTO KAHIOJIMPOBAHUA B IEJISAX
IKK npu PAA sasasercs Gespimannas aprepust. Ona
JIETKO ZIOCTYIIHA B XUPYPTUYECKOM I10JI€ TTOCJIe CTep-
HOTOMUH, He TpebyeT rpadra ¢ aHACTOMO30M ¥ OJIHO-
BPEMEHHO J[aeT BCe MPEUMYIIECTBA MOAMBIIICYHOTO
kanionupoBanust. CyinectBennyio posib B HI19xoKT
pu PAA urpaet 1nosinblii aHasin3 a0pTajabHOTO KJamna-
Ha JIJI KOJTMYECTBEHHOM OIEHKU TSKECTH U MEXaHN3-
Ma peryprutaiuu aoptsi [29, 30]. OcHoBHOI Boripoc
BMEIIATEIbCTBA B TAKOW CUTYAIIMH — MOKHO JIM OTKOP-
PEKTUPOBATb HATUBHBIN KJIamaH. Tiare bHbIi aHaIu3
9XOKapAMOrPaMMBbl MOKET TOYHO OTIPE/IeJIUTh MeXa-
HU3MBI, 06JIerdast IPUHATHE PEIICHUs 0 TOM, OYIeT JIK
AOPTAJIbHBIN KJallaH KOPPEKTUPOBATHCS WM 3aMe-
natbes [30]. IlenocTHOCTD KOPPEKIIUY a0PTAIBHOTO
KJIallaHa MOKHO HAJIESKHO OIIEHUTD 1TOCJIE OTKITIOYEHUS
ot DKK cornacno crangaprasiM KpurepusiM. XOTs
UII9xoKT sBsteTcst 3010TBIM CTAHAAPTOM OTIEPATHB-
HOU TakTuKU BefieHus PAA, nenaiomuii axXokapauo-
rpaduio CHENUATINCT JIOJIKEH OCTaBaThCsI OIUTEND-
HBIM, YTOOBI He OBLIO JIOKHO TMOJOKUTENbHOI
WHTEPIIpeTaInu.

management of a Type AAD. TEE has become a stan-
dard component of the programmatic perioperative ap-
proach of a Type AAD at experienced aortic centers. In
strong support of this TEE application, a recent single
center observational trial (N=64) documented that
TEE confirmed the diagnosis in 97% of patients, reli-
ably detected and quantified the associated cardiac
complications, demonstrated new imaging findings in
64% of patients, and significantly altered the surgical
plan in 39% of patients. A major limitation of TEE is
the blind spot, namely its inability to image the distal
ascending aorta and proximal aortic arch due to the
air-filled tracheobronchial tree that lies between the
esophagus and thoracic aorta at this level. Modified
TEE can overcome this limitation with the placement
of a fluid-filled balloon in the trachea that permits ac-
curate visualization of the entire aortic arch, including
the brachiocephalic vessels [12, 26—28]. Enhanced im-
aging of these thoracic aortic segments can signifi-
cantly guide cannulation of a true lumen in the
dissected ascending aorta for CPB, a technique that is
gaining traction at leading aortic centers as an alterna-
tive route to harness the advantages of central arterial
cannulation in a Type AAD. Another alternative for
central arterial cannulation for CPB in a Type AAD is
the innominate artery. It is readily accessible in the sur-
gical field after sternotomy, avoids the requirement for
an anastomosed graft, and yet offers all the advantages
of axillary cannulation. A major role for TEE in a Type
AAD is the comprehensive analysis of the aortic valve
to quantify the severity and mechanism of aortic regur-
gitation [29, 30]. The main interventional question in
this setting is whether the native valve can be repaired.
Careful echocardiographic analysis can precisely delin-
eate the mechanisms to guide decision-making about
whether to repair or replace the aortic valve [30]. The
integrity of the aortic valve repair can also be rigor-
ously assessed after separation from CPB according to
the standard criteria. Although TEE is the gold stan-
dard in the operative management for a Type AAS, the
echocardiographer must remain vigilant for the false
positive interpretation.

Cerebral oximetry for neuroprotection in a
Type AAD. Cerebral oximetry via bilateral sensors on
the forehead can be measured noninvasively by near-
infrared spectroscopy (NIRS). The emission of near-
infrared light in this setting allows the analysis of the
reflected light to measure oxygenated and deoxy-
genated hemoglobin. The regional oxygen saturation
(rSO,) is calculated as the ratio of oxygenated hemo-
globin to total hemoglobin, defined as oxygenated he-
moglobin divided by the sum of oxygenated and
deoxygenated hemoglobin. The determination of rSO,
is not only noninvasive but also continuous as it is up-
dated every few seconds to monitor the balance be-
tween cerebral oxygen delivery and consumption in a
local section of the brain. Although there is a spectrum
of commercial NIRS devices, the evidence base to
guide device selection and utilization of NIRS is still
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IlepeOpanbHast OKCUMETPHSI /s HEHPOTPOTEK-
un ipu PAA. Tlepe6GpasibHyI0 OKCUMETPHUIO € TIOMO-
I[BIO JIBYXCTOPOHHUX JIATYNKOB Ha JIGY MOKHO U3Me-
PATH HEMHBA3UBHO MyTeM GJIMEKHENH HHppPaKpacHOii
cnexkrpockonuu (BUKC). Usnyuenne B OauxkHel
uHdpaxkpacHoii 06JacTH CBeTa B 9TO CUTYAIUH TT03-
BOJISIET aHAJIM3UPOBATH OTPASKEHHDBIN CBET IS U3Me-
peHUst OKMUTeMOrJioOMHA U JIE30KCUTeMOTIoOnHAa.
Pernonapuas carypanus kucaopozaa (rSO,) Beramc-
JISIETCST KaK OTHOIIEHNE OKCUTEMOTIOONHA K 001IeMy
reMOrJIOONHY, OIpe/Ie/IIeMOe TIyTeM JICTICHIsT 3Have-
HUST OKCUTeMOTJIOOMHA HA CyMMY 3HAYeHUN OKCure-
MorjobuHa u jezokcuremorsiobuna. Onpejenenne
rSO2 He TOJIBKO HEMHBA3UBHO, HO TaKKe 1 HelTPepPbIB-
HO, TaK KaK OOHOBJISIETCS KAXKIbIe HECKOJIBKO CEKYH]T
JUIT MOHUTOpPUHTA Oasarca MEXIY IepebpanbHoil
JOCTaBKOM KHCJOpPOAa W ero morpebieHreM Ha
JIOKQJIBHOM y4YacTKe Mo3Ta. X0Ts NUMeeTCs acCOpPTH-
MeHT KomMepueckux ycrpoiictB BUKC, nokazaresnb-
Hast 6a3a JIUIst HATIPaBJICHYsT BBIOOPA U UCTIOIb30BAHMSE
ycrpoiictBa BUKC Bce ente orpannyena. HecmoTps
Ha 970 orpanndenue, BUKC 6buia mocTenento mpu-
HATA [I711 MOHUTOPUHTA T1ep(y3un rOJIOBHOTO MO3Ta
npu oniepaiun Ha PAA B 11e/19X BbIsIBIeHNS HapyIie-
HUS KPOBOTOKA B TOJIOBHOM MO3T€ 11 BOCCTAHOBJICHUS
KpPOBOTOKaA B Tos10BHOM Mo3re. [Ipumenenne bIKC
0COGEHHO THUPOKO OBIIO MPUHATO B IEHTPAX TI0
GOJIE3HAM A0PTHI, T/l OJHOCTOPOHHSIST aHTerpaHast
nepdy3us roJOBHOTO MO3Ta SIBJSETCS PYTHHHBIM
BCIIOMOTATEIbHBIM CPEJICTBOM 06ECTICUEHUS KPOBOTO-
Ka BO BPeMs PEKOHCTPYKIIMM IYTH aOpThl. B aToii
cutyarmuu najgenne rSO, M3 KOHTpalIaTepaIbHOTO
MOJIyNIApUs TOJIOBHOTO MO3Ta IpeLyIpe/uT HHTpa-
OTEPATUBHYIO KOMAH/Ty O HEOOXOMMOCTH CHCTEMATH-
YeCKON WMHTEpPBEHIIMH 711 KOppeKiuu tnepdysnu
TOJIOBHOTO MO3Ta, BKJIOYas Takue JCHCTBUS, Kak
MCIpaBJeHNe TIOJOKEHUS KaHIOH, TIOBBIIIEHNE J1aB-
Jenus nepdysun u/Man 1mepexo]] Ha IByCTOPOHHIONO
AHTErpaIHyIo nepdysuio roJloBHOro Mo3ra. Kannnye-
cKas 1eHHocTh onpejiesienus rSO, ¢ momoripio BUKC
ObLJIa TTO/IYEPKHYTA B OOJIBINTOM KJIMHUYECKOM UCCIIe-
noBaunu (n=1,178), mpoBouBIIEMCST HA B3POCJIBIX
KapJIMOXUPYPruvYecKux MallueHTax, IOoJIy4aionux
DKK. B aTom HabonaTe IbHOM UCCIE0BAHUU MHO-
roakTopHbIli aHATU3 MPOJAEMOHCTPUPOBAJ, YTO
snauenust rSO, <50% He3aBUCUMO TPECKA3BIBATIN
cmepThb 1 yepes 30 gaueit, u uepes 1 roxa. Benyres namnb-
HEHNIIe NCCaeloBaHus /I OllEHKU TOTO, MOTYT JId
BMEIIIATEIbCTBA € MOJJIEPKKOM B (hopMe MOHUTOPUHTA
rSO, yJIyutuTh KIMHUYECKUH NCXO/] B KAPAUOXUPYP-
MU BBICOKOTO pHCKA. IJTH BBICOKOKAYECTBEHHBIE
MCCJIe/IOBAHNS 3HAUUTEIBHO YKPEIIAT 0KA3aTeIbHYTO
Gaszy JUIst HarpaBJieHus 0G0CHOBAHHOTO MTPUMEHEHMST
3TOU TEXHOJIOIMU MOHUTOPUHTA B KaPAUOXUPYPTUU
BBICOKOTO pucKa, BKiouass PAA [31-33].

Aurekrposniedanorpacdus (IIT). Poab moHu-
topunra DI npu npoBeienun rurtorepmun mpu PAA
OblIa XOpoIIo ycraHoBjeHa. [lebio THIIOTEpMUM
SIBJIIETCST JIOCTUIKEHUE TIOJIaBJIeHUsT MeTaboIu3Ma B

limited. Despite this limitation, NIRS has gradually
been adopted as a monitor of cerebral perfusion during
the Type AAD surgery to facilitate detection of cere-
bral malperfusion and restoration of cerebral perfu-
sion. The adoption of NIRS has been particularly
widespread in aortic centers where unilateral ante-
grade cerebral perfusion is the routine perfusion ad-
junct during the aortic arch reconstruction. In this
setting, a fall in rSO, from the contralateral cerebral
hemisphere would alert the intraoperative team to in-
tervene systematically to correct cerebral perfusion,
including maneuvers such as correction of cannula
malposition, augmentation of perfusion pressure,
and/or switching to bilateral antegrade cerebral per-
fusion. The clinical utility of rSO, determination by
NIRS was highlighted in a large clinical trial
(N=1,178) of adult cardiac surgical patients undergo-
ing CPB. In this observational trial, multivariate
analysis demonstrated that rSO, values <50% inde-
pendently predicted mortality both at 30 days and 1
year. Further trials are underway to evaluate whether
interventions guided by rSO, monitoring can improve
clinical outcome in high-risk cardiac surgery. These
high-quality trials will considerably strengthen the ev-
idence base to guide the rational application of this
monitoring technology in high-risk cardiac surgery,
including a Type AAD [31-33].
Electroencephalography (EEG). The role of
EEG monitoring in the conduct of hypothermia for a
Type AAD has been well-established. The goal of hy-
pothermia is to achieve suppression of brain metabo-
lism and hence a degree of ischemic tolerance in a
dose-related fashion. The degree of hypothermia con-
fers an increasing level of neuroprotection through
greater suppression of cerebral metabolic rate to ex-
tend the safe duration of hypothermic circulatory ar-
rest for the aortic arch reconstruction. The clinical
end-point for maximal degree of cerebral metabolic
suppression is electrocerebral silence indicated as an
isoelectric EEG. Since the temperature at which this
end-point is reached in a given individual varies, EEG
monitoring during cooling on CPB offers precise de-
termination of that temperature for the patient in
question. In this setting, EEG monitoring can guide
the conduct of hypothermia for neuroprotection be-
fore circulatory arrest in an accurate and reliable fash-
ion for each patient, despite the variation in brain
sensitivity to hypothermic suppression of metabolic
rate. In the absence of EEG monitoring as it may occur
in emergency settings such as an acute Type AAD,
cooling to profound hypothermia or longer than an
hour will typically achieve electrocerebral silence in
more than 80—90% of patients. This clinical utility of
an EEG explains its adoption in experienced aortic
centers. In the present time, there has been a clinical
drift away from the deep hypothermic circulatory ar-
rest (DHCA) towards moderate hypothermic circu-
latory arrest (MHCA) with the routine antegrade
cerebral perfusion for the aortic arch reconstruction
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TOJIOBHOM MO3T€ U, TeM CaMbIM, KaKOH-TO UIieMuye-
CKOH TIePEeHOCUMOCTH 3aBUCUMBIM OT JI03bI 06Pa3OM.
CrerieHb TUTTOTEPMUH TOBBITIAET YPOBEHb HEHPOIIPO-
TEKIIUHU TyTeM OOJIBINETO TTO/[ABJIEHUS] CKOPOCTH MeTa-
60JIM3Ma B TOJIOBHOM MO3Te, YTOOBI TPOAIUTH 6e3-
OTACHBIN ~ TIEPUOJT BPEMEHU TUIIOTEPMHUYECKOM
OCTAaHOBKU KPOBOOOPAIIEHUS JIJisI PEKOHCTPYKIIUU
YT a0pThl. KImHIYecknM pesysibraToM MaKCUMaJib-
HOU CTEeTeHU TO/[aBJIeHNsI MeTab0IN3Ma B TOJOBHOM
MO3Te SIBJISIETCSI 9JIEKTPOIepeOpabHOEe MOJYAHHE,
KOTOpOe TMoKa3biBaeT n3oanekrpudyeckag I Tak
KaK TeMmIeparypa, Mpu KOTOPOH OCTUTAETCS 3TOT
KIMHUYECKUN Pe3yJIbTaT, ¥ KasK/I0TO KOHKPETHOTO
nmalueHTa pa3ias, MOHUTOPUHT DI Ha aTare oxJax-
nenust Bo Bpemsi DOKK maer tounoe ompenesnenve
TaKOW TeMIlepaTyphl [ AaHHOTO naiuenTa. B aToit
CUTYaIn MOHUTOPUHT DI MOKeT HAIPABJIATH IIPO-
Be/IcHUE TUTIOTEPMUN B IEJIAX HEUPOIPOTEKINH 110
OCTAaHOBKU KPOBOOOPAIEHUST TOYHO M JOCTOBEPHO
JUUTST KQKJIOTO TAlMEeHTa He3aBUCHMO OT Pasjinyuil B
YYBCTBUTEJIBbHOCTH TOJIOBHOTO MO3Ta K TUIIOTEPMUYe-
CKOMY TIOJIABJIEHUIO CKOPOCTU MeTabosmama. B orcyr-
cTBre MOHUTOpUHTa I, UTO MOXKET NMPOU30HTH B
CUTYAITUN HEOTJIOKHOI TIOMOIIH, HAITPUMEDP, TIPH OCT-
pom PAA, oxnaskierme 1o riiyGOKOH THIIOTEPMUN UJTH
JIOJIBIIIE OJTHOTO Yaca OOBITHO TIPUBOJIMT K JIOCTUIKE-
HUIO 3JIEKTPOIEpeOPATIbHOTO MOTYAaHMS HOJIbIIE YeM
y 80—90% narrenToB. Takoe KIMHIUECKOE 3HAYEHIE
IIOT obbsicHsIET ee TIPUMEHEHWE B UMEIOTIIX OTIBIT
MeHTpax 1o 3aboJieBaHUsIM aOpThl. B HacTosiiee
BPEMs TPOU3OIIIEN KIMHUYECKHUIT C/IBUT OT TIyOOKOit
TUTIOTEPMUYECKON  OCTAHOBKH  KPOBOOOpAIIEHUs
(ITOK) k ymepeHHOl TUTIOTEPMUYECKOI OCTAHOBKE
kposoobpauienus (YTOK) ¢ pyTunnoii anrerpagoi
nepdysueil TOJTOBHOTO MO3Ta I PEKOHCTPYKIINU
nyru aoptel ipu PAA. Jrta napagurma YTOK naer
9KBUBAJIEHTHBIN KJIWHUYECKUH MCXOJ| TPU CyIIe-
CTBEHHOM YMEHBIIICHUW BPEMEHU OIlepaliuu 1 mnepe-
JIMBAHUS KPOBY 63 yIepoa JIst 3a1UTh TUCTATbHBIX
opranoB. B yciaoBusix YTOK ¢ pyrunnoit ognocro-
poHHeli anTerpajHoll mepdysueil ToJOBHOTO MO3Ta
MOHUTOPUHT DI coxpaHsgeT CBOIO 3HAUNMOCTD [IJIs1
BBISIBJIEHUsI TAIIUEHTOB € 1lepeOpabHOI UilleMueit
JUISL HATIPABJICHYSI BMEIIATEBCTB, TAKMX Kak Ouiare-
panbHag aHTerpajHas mnepdysus roJOBHOTO MO3Ta
U/WJTH JlajibHeltIee cucteMHoe oxyaxaenue [34—37].

HeiiponporekTopuas ¢papmakosaorus. Heiipo-
ITPOTEKTOPHbBIE TIPENAPATDI, TAKME KaK CTEPOUJIBI, THO-
MeHTA U JIU0OKauH BBOAUIUCH 11pu PAA Bo Bpems
nposesienust KK B mombiTke MUHUMHU3AIN PUCKOB
JeJIMPUS, UHCYJIbTa U KOMBL. XOTS MHOTO CPE/ICTB
OBbLJIO BBEIIEHO B KIMHUYECKYIO MPAKTUKY JJISA HTOI
IeJIN B TAKOH KIIMHUYECKOW CUTYAIUH, I0Ka3aTeIbHas
6asa, MOATBEPIKAAIONIAS ITO IPUMEHEHE, OTpaHnYe-
Ha. JIMgoKauH, BBOAUMBIII BHYPUBEHHO B OOJIIOCHON
1103€ B I[eJIAX HeHPOTIPOTEKIIUH, MOKET TIPUOIUZUTE
MHTpAOTIepAaTUBHBIE TIPUIIAJKH, KOTOPBIE MOXKHO
06HapyKUTH B X011 MoHUTOpHHTa DII. B HeraBHeM
PACCMOTPEHUH JIAHHBIX ObLI CIETaH BBIBOI, YTO THO-

in a Type AAD. This MHCA paradigm offers equiva-
lent clinical outcomes with significant reductions in
operative times and blood transfusion without the
compromise of distal organ protection. In the setting
of the MHCA with the routine unilateral antegrade
cerebral perfusion, EEG monitoring remains valuable
to identify patients with cerebral ischemia to guide in-
terventions such as bilateral antegrade cerebral perfu-
sion and /or further systemic cooling [34—37].

Neuroprotective pharmacology. Neuroprotec-
tive drugs such as steroids, thiopental and lidocaine
have been administered in a Type AAD during the
conduct of CPB in an effort to minimize the risks of
delirium, stroke, and coma. Although multiple agents
have entered clinical practice for this purpose in this
clinical setting, the evidence base supporting this ap-
plication is limited. Lidocaine administered as an in-
travenous bolus for neuroprotection may precipitate
intraoperative seizures that can be detected during
EEG monitoring. A recent evidence review concluded
that thiopental as a part of a multimodal neuroprotec-
tive protocol was likely beneficial in adult thoracic
aortic surgery with the DHCA like in a Type AAD re-
pair. In a large German Type AAD registry analysis
(N=2.137), intraoperative steroid administration was
associated with improved neurological outcomes
(odds ratio 0.5; 95% confidence interval 0.24—0.96;
P=0.0049). Overall, further trials are required to
strengthen the evidence base to guide the choice of pe-
rioperative pharmacology for neuroprotection in a
Type AAD [38-40].

Management of coagulopathy. Significant co-
agulopathy is common after operative repair for a Type
AAD due to multiple factors such as preoperative con-
sumption of clotting factors, mesenteric ischemia, he-
modilution, prolonged CPB, and hypothermia. The
profound perioperative systemic activation of coagu-
lation, fibrinolysis and platelets in a Type AAD may
require aggressive hemostatic therapy to restore fibrin,
clotting factors, and platelet homeostasis in a multi-
modal fashion. An individualized goal-directed hemo-
static therapy may be the appropriate clinical
approach in this complex clinical setting. This «ther-
anostic» multimodal approach may include point-of-
care viscoelastic testing with thromboelastometry or
thromboelastography, point-of-care platelet function
testing such as aggregometry, transfusion algorithms,
antifibrinolytics, and low clinical thresholds for
titrated fibrinogen, prothrombin complex concen-
trates, and recombinant activated factor VII. An inte-
grated team-based approach significantly contributes
to highly effective intervention in these complex sce-
narios [22, 41-48].

Postoperative anesthetic considerations for a
Type AAD. After operative repair of a Type AAD, pa-
tients are admitted for further management to the in-
tensive care unit (ICU) with the structured hand-off
of care. The early postoperative care is focused on serial
clinical assessments, hemodynamic resuscitation and
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MEHTAJ KaK 4acTh TPOTOKOJIa MYJIBTUMO/IAIBHON Heli-
POITPOTEKITNHU BEPOSITHEE BCETO TPUHOCUII TTOJIB3Y TIPU
XUPYPrudeCcKUX ONepaIusax Ha IPYIHOM OTIeJIC A0PThI
y B3pocJibix narenToB Ha [TOK, kax B ciaydae kop-
peknuu PAA. B 60JIbIIIOM aHATUTHYECKOM HCCIIE0-
BaHUM HeMeIKoTo peectpa PAA (n=2,137), marpaore-
paTUBHOE BBEJCHHUE CTEPOU/IOB ACCOITMUPOBATIOCH C
yJIyulIeHueM HeBPOJIOTMYECKIX UCXO0B (OTHOIIEHTE
puckos 0,5; 95% nosepuresbhbiii nntepsai 0,24—0,96;
p=0,0049). B 1enoM HeOOXOMMMBI AajbHEIne
MCCIeIOBAHUS ISl TTOAKPEIJICHUS /T0Ka3aTeIbHOM
6asbl B IEJIAX HAMTPABJICHNS BHIOOPA TIEpUOTIEPATHB-
HBIX (HapMaKOJIOTMYECKUX CPE/ICTB /ISl OCYIIECTBIIe-
Hus "eitporiporekiuu npu PAA [38—40].

Ycrpanenne koarysnonatuu. Cepbe3Hasi Koary-
JIOTIATHS YaCTO BO3HUKACT 11OCJIe XUPYPTrUUeCKO# Kop-
pekruu PAA B cuiry MHOKeCTBa (DAaKTOPOB, TAKMX KaK
norpebienne GakTOPOB CBePTHIBAHUSI TIEPE]L OTIEPa-
IUeil, Me3eHTePUaIbHbBII TPOMOO03, TEMOIUITIONHS,
npoposskurenbroe KK u runorepmust. Tiy6okas
nepuorepaTuBHAs CUCTeMHAd aKTUBAIUA KOaryJis-
i, GubdpuHoIM3a 1 TpoMboITOB Ipu PAA Moxker
TpebOoBaTh arPeCCUBHOIT TepaIii FeMOCTATUKAMU JIJIst
BOCCTaHOBJIEHUS (hUOPUHA, (haKTOPOB CBEPTHIBAHUS 1
roMeocTasa TpPOMOOIUTOB MYJIBTUMOIAIbHBIM 00pa-
3oM. IlepconanmsupoBannas IiejieHaIpaBiIcHHASA
reMOCTaTU4eCKas Teparus MOKeT CTaTh aJleKBaTHBIM
KJIMHUYECKUM TIOIXO/IOM B 3TOH CJIOXKHOM KJINHUYE-
cKoil curyaruu. Takoil «1ede6HO-AMarHOCTUIeCKUi»
MYJIBTUMO/IATIBHBIH TIOIXO/ MOKET BKJIIOYATh YIIPYTO-
BSI3KYIO JIMATHOCTUKY IO MECTY JICUEHUsT C TPOMOOI-
JacToMerpueii nuim rpomboanacrorpadpueit, uccaeno-
BaHue GYHKIMH TPOMOOIUTOB 110 MECTY JIEUCHUs, B
YaCTHOCTH, arPerOMETPHIO, AJITOPUTMBI IIepeTMBaHUS,
aHTHHUOPUHONUTUKI U HU3KKE KITHHUYECKUE TTOPOTH
TSI TATPUPOBAHHOTO (UOPUHOTEHA, KOHIIEHTPATOB
MPOTPOMOUHOBOTO KOMILJIEKCA U PEKOMOMHAHTHOTO
akTuBupoBannoro dakropa VII. UnrerpupoBanubiii
KOMAaH/[HBIH TTO/IX0/] B 3HAYUTEIILHOI CTENEHH CII0CO6-
CTBYET BbBICOKOI((PEKTUBHOMY BMEIIATEILCTBY B
TaKUX TPY/HBIX ciieHapusx [22, 41-48].

AcnekTbl NOCTOIEPATUBHOII aHECTe3UH IPU
PAA. Tlocne xupyprudeckoit koppekiuu PAA nanum-
€HTOB KJIAJLYT /715 IAJIbHEHTIIETo BeJIeHUS B OT/Ie/IeHIE
nurencusnoii repanun (OPUT) co crpykTypuposan-
HOU Tepefavell marueHTa U3 pyk B pyku. Pannee
MOCTONEpaTUBHOE Be/eHue (GOKycupyeTcs Ha CTaH-
JAPTHBIX KIMHUYECKUX OIleHKaX, BOCCTAHOBJICHUU U
CTabWIIN3AIUY TEMOIMHAMUKH, aHAJIbIE3UH U TTOCTe-
MEHHOTO CHATHS ¢ MeXaHn4yeckol BeHTussmu. [Ipo-
nospkurenbHoe npebdsBanre B OPUT B takoil cutya-
I[UU OIpeJiesiieTcss KaK Mepuojl BpeMeHu I0JIblile J
nHeil. Yactota BOSHUKHOBEHUS MTPOJOJIKUTEIBbHOTO
npebbiBanysg B OPUT B 06/1a1210111X OIIBITOM LIEHT-
pax 1o Gosiestsim aopThl cocrasisier 20-25% u B
3HAUYMTEJBHON CTEIeHM CBsA3aHa ¢ AUCHYHKIMAMU
OCHOBHBIX OPraHOB, TPUBOJAAIINX K UHCYJIBTY, CUH-
JPOMY HUBKOTO CEPJIEYHOTO BHIOPOCA, OCTPOIi ibIXa-
TeJbHON HEOCTATOYHOCTH U MOYEYHOH He0CTaToY-

stabilization, analgesia, and gradual weaning from me-
chanical ventilation. Prolonged stay in the ICU in this
setting has been defined as greater than 5 days. The in-
cidence of prolonged ICU stay at experienced aortic
centers is in the range of 20—25% and has been signif-
icantly associated with major organ dysfunctions re-
sulting in stroke, low cardiac output syndrome, acute
respiratory failure, and renal failure [49—50]. Acute
respiratory failure is relatively common after surgery
for a Type AAD [51]. In a large single center clinical
trial conducted in 1994—2008 (N=276), acute respira-
tory failure was defined as an arterial oxygen /inspired
oxygen ratio <150 within the first 72 hours after sur-
gery. According to this definition, the incidence of
acute respiratory failure was 13%. An independent pre-
dictor for this complication was preoperative malper-
fusion (odds ratio 3.2; 95% confidence interval 2.2—4.9;
P<0.05). Prone positioning ventilation significantly
improved oxygenation (P<0.001) with a tendency to
both a shorter duration of mechanical ventilation
(P<0.2) and ICU stay (P<0.2). The risk of acute res-
piratory failure also appears to be related to the extent
of the dissection process and its accompanying sys-
temic inflammatory reaction (odds ratio 1.32; 95%
confidence interval 1.04—1.69; P=0.03) [51].

Future considerations for a Type AAD. Ad-
vanced age has been presented as a significant risk factor
for mortality and morbidity after the Type AAD surgery,
prompting debate about whether this complex surgery
is indicted in octogenarians [52]. On the other hand,
such intervention in octogenarians with a Type AAD
may be associated with significant clinical benefits be-
yond the perioperative period [52, 53]. The unresolved
and important question in this setting is: what does age
really mean [53, 54]? An advanced age by itself does not
provide an objective measure of a patient’s physiologic
reserve and ability to tolerate major thoracic aortic sur-
gery. An octogenarian may exhibit sound physical and
mental fitness with a high quality of life. A guiding prin-
ciple in this setting may be to focus on frailty rather than
an advanced age as a marker of limited reserve and re-
silience. A validated scoring system for frailty has been
developed from the following 5 domains: weight loss,
grip strength, exhaustion, low physical activity, and
walking speed. Although this quantified approach to
frailty significantly predicts outcomes after surgery, fur-
ther trials are required to better clarify the role of frailty
in outcomes after the operative repair of a Type AAD
[55, 56]. A second evolving trend in a Type AAD is the
growing role of endovascular intervention. A reasonable
indication for aortic stenting in this setting is the frozen
elephant trunk for distal aortic stabilization. A second
role for endovascular therapy in a Type AAD is the hy-
brid arch repair that has the potential to offer a safe and
efficient option for the total arch therapy in this complex
setting. A third role for endovascular therapy in a Type
AAD is the proximal thoracic aortic repair in patients
deemed too high-risk for conventional surgery with
CPB such as it may be the case in the frail elderly. It is

www.reanimatology.com

GENERAL REANIMATOLOGY, 2019, 15; 2



DOI:10.15360,/1813-9779-2019-2-36-52

O63opsr
|

noctu [49—-50]. Octpast npixaTesbHas HEIOCTATOYU-
HOCTh OTHOCHTEJIBHO YACTO BO3HUKAET MOCJIE Ollepa-
1uii 1o ooy PAA [51]. B KpyIHOM OZHOIIEHTPOBOM
KJIMHUYECKOM WCCJIEOBAHIY, [POBOAUBIIEMCS B
1994-2008 rr. (n=276), ocTpas jbpIxaTeabHas HelO-
CTaTOYHOCTbD OTIPE/IENISINIACh KaK OTHOIIEHUE apTepH-
AJTPHOTO KUCJIOPO/a K UHCIUPATOPHOMY KHCJIOPOLY
<150 B Teuenue 1MEPBHIX 72 YACOB TOCJE OIEPAIUH.
CoriacHo aTOMY OTIpeIeIEHUIO YACTOTA BOSHUKHOBE-
HUST OCTPOIT IIXaTebHOI HeIOCTATOUHOCTH COCTaBH-
na 13%. HezaBUCUMBIM ITPOTHOCTUYECKUM (haKTOPOM
ATOTO OCJIOKHEHUs OBbLIO HApPyIIeHHE KPOBOTOKA
nepejt onepaineit (oTHoIeHne puckos 3,2; 95% nose-
puTeabHbIi nHTepBai 2,2—4,9; p<0,05). Benruisims
B ITOJIOXKEHU U JIeXKa HA JKUBOTE 3HAYUTEIbHO YIIYUIITHI-
na okcurenanuio (p<0,001) u obycaoBuaa TeHAEH-
110 K 6oJiee KOPOTKOMY MPeOBIBAHUIO HA MEXaHWYe-
ckoit Bentusgnuu (p<0,2) m Bpemenu B OPUT
(p<0,2). Puck ocTpoii bIXaTeIbHOI HEJOCTATOUHO-
CTH, OYEBUJIHO, TAKJKE CBA3AH C MaciTaboM paccioe-
HUST U COTIPOBOJKIAIONIETO €I0 CHCTEMHOTO BOCTIAJIH-
TesbHOrO OTBeTa (OoTHOMEeHWe puckos 1,32; 95%
noseputenbubiii uutepsan 1,04—1,69; p=0,03) [51].
[pyrue aciektsl PAA. Briio nokasamo, uTo rpe-
KJIOHHBII BO3PACT SIBJISIETCS CYIIECTBEHHBIM (haKTO-
POM pHCKa CMEPTHOCTU U OCJIOKHEHMIT 1TOCIe orepa-
it o nosoxy PAA, 4TO BBI3BAJIO CIIOPBI O TOM,
MOKa3aHO JIM TaKOe CJI0KHOe XUPYPriyecKoe BMellia-
TeJIbCTBO BOChMUIECATHIECTHIM maruentaMm [52]. C
NPYTOil CTOPOHBI, TAKOE BMEIIATENBCTBO Y BOCHMUJIE-
CATIJIETHUX TTaInenToB ¢ PAA MoskeT acconunpoBath-
Cs1 CO 3HAUUTETBHBIMU KIMHUYECKUMU ITPEUMYyIIle-
CTBaMM, BBIXOJISIIIUMU 32 PAMKHU MEPUOTIEPATUBHOTO
nepuoja [52, 53]. Hepelennbiii 1 BasKHbBIH BOIIPOC B
9TOI CUTYAIlUU — YTO HA CAMOM JieJie 03HAYAeT BO3-
pact? [53, 54] Cam 110 cebe TIPeKTOHHBIN BO3PACT He
SIBJIIETCS OOBEKTUBHBIM M3MepeHreM (husnosiornye-
CKOTO pe3epBa TaIMeHTa 1 ero ClocoGHOCTH BhIIEp-
JKaTh OOIMIUPHOE XUPYPrUIECKOe BMEIIATENbCTBO Ha
TPYZHOM OT/ieJie a0PThL. BocbMuzecaTiIeTHII TIATH-
€HT MOKET HAXOIUTHCS B XOpoIleM (hU3UYECKOM U
JYIIEBHOM COCTOSTHUU C BBICOKUM KaueCTBOM JKU3HU.
PykoBozsmum IpUHIIMIIOM B TAKOI CUTYalluN MOXKET
CTaTh BHUMAHUE HA HEMOIIIH,  He Ha TIPEKJIOHHOM BO3-
pacre B KauecTBe MapKepa OrPaHUYEeHHOr0 pe3epBa 1
skusHectoiikoct. Ha ocHoBanuu ciemyiomumx 5
HarmpasieHuii Oblaa paspaborana OaabHas CHCTEMa
OIIEHKU HEMOIIIH, KOTOPAs TIPOIILJIA BATUAAINIO, ATO:
HoTepsT Beca, CUJia CXBATa, YIa[oK CHJI, HU3Kast (pu3u-
YyecKast aKTUBHOCTh U CKOPOCTH XObOBI. XOTSA 9TOT
KOJIMYECTBEHHBII TIOXO/[ K OIleHKe HEMOIIU B 3HAYH-
TeJIbHON CTeNeHU MPOTHO3UPYET UCXOJI MOCIe OTepa-
UK, HeOOXOAMMBI JTaJbHENIINe UCCAETOBAHUST TSI
YTOUHEHUST POJIM HEMOIIIU B UCXOJIE TIOC/Ie XUPypruyve-
ckoit koppekiun PAA [55, 56]. BropeiM passuBaio-
UMCsT HartpaBsieHun B obmactu PAA siBiisiercst pacry-
mas poJb dHAOBACKYJSIPHOTO BMEIIATETbCTBA.
OB60CHOBAHHBIM MOKA3aHUEM K CTEHTHPOBAHUIO A0PThI
B 9TOI CUTYaIlUU SBJISIETCSI METOJ «3aMOPOKEHHOTO

highly likely that the roles for thoracic endovascular
aortic repair in a Type AAD will expand in a steady fash-
ion as it has already happened with the aortic diseases
distal to the aortic arch [1, 52].

Another aspect of management of a Type AAD is
the optimal approach to high-risk patients presenting
with malperfusion, given their high perioperative mor-
tality and a limited role of classic thoracic aortic recon-
struction in this setting. The clinical presentation of
malperfusion in a Type AAD may merit an organ-spe-
cific multidisciplinary therapeutic approach beyond
the classic «tube graft», including options such as the
hybrid operating room, aortic branch stenting, and in-
timal fenestration. This «theranostic» approach re-
quires further evaluation in high-volume aortic centers
with specialized aortic teams to advance the treatment
paradigm for this challenging disease [29]. Due to the
increasing appreciation of the protean presentations of
a Type AAD and their relevance to clinical outcomes,
the management approach is undergoing a paradigm
shift to account for this presentation. The Penn classi-
fication of clinical presentations in a Type AAD offers
a principle-based framework for these advances [1, 57].

Conclusion

An acute Type AAD involves the ascending aorta
and is a surgical emergency. The anesthesia team must
regard the operating room in this setting both as a di-
agnostic and therapeutic suite. Anesthetic priorities
include securing the airway, achieving hemodynamic
control, establishing invasive monitoring, and com-
pleting a comprehensive echocardiography examina-
tion to facilitate the operative plan. Thereafter, a
team-based initiation of CPB should include TEE
guidance of cannulation where appropriate. The anes-
thesia team must retain vigilance during CPB. This
vigilance must include management of the following
aspects: the metabolic milieu, anesthetic maintenance
to include minimal interference with neuromonitor-
ing, accurate temperature measurement of hypother-
mia, and appropriate monitoring of antegrade and
retrograde cerebral perfusion. Intermittent echocar-
diographic scanning for surveillance is helpful for de-
tection of complications. Preparation for separation
from CPB should also be comprehensive. During sep-
aration from CPB, the anesthesia team must titrate
mechanical ventilation and vasopressor support to re-
store and maintain systemic hemodynamics. Compre-
hensive TEE at this juncture should guide deairing
procedures and assess the operative repair, including
the aortic valve, the aortic root, and the aortic arch.
The restoration of adequate hemostasis after prota-
mine administration should proceed in a systematic
protocol-based fashion with titrated transfusion,
point-of-care testing, and a low threshold for special-
ized factor administration in refractory cases. Finally,
the handover of care to the ICU team should be con-
ducted in a structured and organized fashion.
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x000Ta» I CTAOUIM3ANUN JIUCTAIBHOTO OT/eIa
aopTel. BTOpyio posb B aHAOBACKYJISPHON Tepannu
nipu PAA urpaet rubpujiHast KOppeKIust Iyru, KOTopast
MOTEHI[HAIBHO MOKET cTaTh Oe30macHbiM u addex-
THUBHBIM BAPUAHTOM TOTAJIbHOM Tepanuu Ayru B 3TOM
CJIOKHOM cUTyarny. TpeTbs poJib B 3HI0BACKYJISPHOM
Tepanuu npu PAA mprHaisie)kut KOppeKIy IpoOKCH-
MaJIbHOTO TPYIHOTO OT/IeJIa A0PTHI Y MAI[MCHTOB, PUCK
KOTOPBIX CYUTACTCS CJAUNIKOM BBICOKUM JIJIST TPAJIH-
IIMOHHOTO XUpyprudeckoro BmernaresnberBa ¢ KK,
KaK 9TO MOKET ObITh B CJIy4ae HEMOIIHBIX MOKUIIBIX
MaIMeHToB. Bricoka BeposaTHOTO TOTO, 4TO POJIU AH/I0-
BACKYJIAPHOM KOPPEKIIUU IPYTHOTO OT/IesIa 20PTHI TPU
PAA 6yyT OCTOSTHHO PacIIUPSIThCS, KAK HTO CIYUM-
JIOCh ¢ 3260JIEBAHUSIMU A0PThI B OT/IEJIAX, OTAANEHHBIX
ot ayru aoptsi [1, 52].

Eme ognum acrniexktom gevennsi PAA gsisercs
ONTUMAJIBHBIN TOJXO0/] K MAIMEHTaM € BLICOKUM PHC-
KOM, Y KOTOPBIX IIPUCYTCTBYIOT ITPOSIBJICHUS HApyIIle-
HUSI KPOBOTOKA, YYUTBIBAs UX BBICOKYIO IE€pHOIepa-
TUBHYIO CMEPTHOCTb ¥  OIPAaHWYEHHYIO  POJIb
KJIACCUYECKOH PEKOHCTPYKIIUH TPYTHOTO OT/IE]Ia A0PTHI
B Takoi curyanuu. Kimnndyeckue mposgBiaeHns Hapy-
nieHust KpoBoToka pu PAA, BO3MOKHO, 3aC/IyKUBAIOT
opraocrenuduuecKuii MeRINCIUIIITMTHAPHBIN Tepa-
MEBTUYECKUH TIOIXOJI, BBIXOAAIINN 32 pAMKHU KJIACCH-
gyeckoro «rpadra B BUE TPyOKH», BKIIOYAs TaKue
BapHMAHTHI, KaK THOPUJHAS OTIEPAIlHOHHAS, CTEHTHPO-
BaHMe BETBel aopThl U (peHecTpaIusd MHTUMBL. Takoii
«J1eueOHO-INArHOCTUYECKU > TTOX0/] TpeOyeT naib-
HefAIIeli OIeHKN B KPYTTHBIX [IEHTPax M0 3a00JIeBaHNUSAM
AOPTHI, I7le €CTh KOMAaH/IbI, CIIEIUATM3NPYIONINecs Ha
aopte, YTOOBI COBEPIICHCTBOBATD MAPAJIUTMY JICUCHVST
9TOTO TPYAHOU3IeYnMOTo 3aboaeBanus [29]. B cury
BCE PACTYIIETO TOHUMAHNS MHOTOCTOPOHHHUX ITPOSIBJIC-
Huit PAA n ux 3HaYeHus 1711 KIMHUYECKOTO UCXO0/IA,
MOJIXO/I K TAKTHUKE Be/IEHUS TIPETEPIIeBAET C/IBUT T1apa-
JIUTMBI, 4TOOBI yuecTh 910 nposiierue. Kimaccuduka-
st Yuusepceutera lleHcnabBaHnm KIMHUYECKUX TIPO-
apyiennit PAA co3maeT ocHOBaHHBIN HA TPUHITUTIAX
(bynmamenT 7151 Takoro passutns [1, 57].
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3akiaoyeHue

Octpoe PAA 3arparusaeT BoCXO/AIIYIO A0PTY U
SIBJISIETCS CJIy9aeM, TpeOYIoIeM CPOYHOTO XUPypruye-
CKOTO BMelatesabcTBa. KoMaHma anecTe3nosioroB B
TaKOH CUTYaIINN JIOJIKHA PACCMATPUBATH OTIEPATIMOH-
HYIO MECTOM W ISl TUAarHOCTUKW, W JIJISS TE€paruu.
[TpuopuTeTaMn aHeCTE3UH SABJIAIOTCS obecreyeHne
UHTYOAIMH TPaXeH, TOCTHKEHHE TeMOAMHAMUYECKOTO
KOHTPOJISI, TOCTAHOBKY WHBAa3WBHOTO MOHUTOPWHTA U
[POBEJIEHIE TIOJTHOTO 9X0KapArorpaduaeckoro obee-
JIOBAaHWST B IEJSX OTEPATUBHOTO IJIAHUPOBAHMSI.
3atem xoMmanaHas nHUTMalug KK gomkaa BRITIO-
yaTth nojuep:xkky UIIOxoKI misg xanosnmposanus,
ecau Tpebyercst. Komamnma aHecTe3no0ToB TOIKHA
octaBatbes OauTenbHoil Bo Bpemst DKK. TIpu atom
KOMaH/Ia JIOJKHA KOHTPOJUPOBATh, B TOM YHCJIE, CJie-
JYIOIIE aCTIEKThI: METAOOTNYECKYI0 MUKPOCPE/LY, TTO/I-
Jiep;KaHue aHeCTe3Ud ¢ MUHUMAJbHBIMUA TIOMEXaMU
JUISl HEPOMOHHUTOPUHTA, TOUHOE U3MEPEHNE TeMIIepa-
TYPbI TUTIOTEPMUY W a/IEKBATHBIET MOHUTOPUHT aHTe-
TPaJIHON 1 PETPOTPATHON TTepdy3un rTOJIOBHOTO MO3Ta.
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MEPUOMYECKOE AXOKapAUOTpahuIecKoe CKaHUPOBa-
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ObITh KoMILIeKcHOM. Bo Bpems cusatus ¢ DKK komanga
AHECTE3MOJIOTOB JIOJKHA JI03UPOBATH MEXAHUUECKYTO
BEHTUJISAIUIO U Ba3OTIPECCOPHYIO MOAJIEPIKKY, YTOOBI
BOCCTAHOBUTD U TOJIEPKIBATH CUCTEMHYTO TEMOJIH-
HamuKy. B ator MomenT ipotierypsl HITI9xo KT nomk-
Ha COIMPOBOXKIATH MPOIEAYPHI yAAJECHUS BO3IyXa U
OIIEHKY OIEPATUBHOI KOPPEKIINH, BKJIIOYAsT A0PTATTh-
HBIH KJIamaH, a0pTaIbHbBIN KOPEHD U YTy a0pThl. Boc-
CTaHOBJIEHUE 3/IEKBATHOTO FeMOCTA3a MOCJIe BBEIEHUST
MIPOTaMUHA JIOJKHO IMTPOUCXO/IUTH CUCTEMHO Ha OCHOBE
MTPOTOKOJIA C I03UPOBaHHON TpaHchy3ueil, nccieso-
BaHUSIMH HA MECTE U HU3KUM TIOPOTOM JIJIsI BBE/IEHUST
CTIETTNATBHBIX (DAaKTOPOB B TPYAHO TIOIAIONIMXCS
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