DOI:10.15360,/1813-9779-2017-3-64-82

Reviews

Oco00eHHOCTH EePUONEPANIMOHHOTO BEIEHUS MOKIIBIX OOJIbHBIX
NPH 9HIOCKONHYECKOM TPaHCCHEHONIATHbHOM y/IaJIeHUH OILyXO0JIei
XHa3MaJIbHO-CEJUISIPHOM 00J1acTH

A. B. Kypnocos, A. 10. JIy6uuw, I1. JI. Kamuaun

Harmonanpnenii Hayuno-npaktiaecknii nentp neiipoxupyprun nm. akag. H. H. Bypaenxo Munszapasa Poccun,
Pocceust, 125047, r. MockBa, 4-s1 TBepekast-Amckas yo., 1. 16

Peculiarities of the Perioperative Care of Elderly Patients Undergoing
Endoscopic Transsphenoidal Removal of Tumors in the Chiasmatic-Sellar Area
Alexey B. Kurnosov, Andrey Yu. Lubnin, Pavel L. Kalinin

N. N. Burdenko National Scientific and Practical Center of Neurosurgery, Ministry of Health of Russia,
16 Tverskaiya-Ymskaiya 4th Str., Moscow 125047, Russia

B Hatu gHu, B Bek OyPHOTO BHEAPEHUsI B HEHPOXUPYPrUio IMMPOBBIX M ONTHKO-BOJOKOHHbBIX TEXHOJIOTHIA, aK-
TUBHO Pa3BUBAETCS METOJL YAJIEHUS OIyX0JIell XMa3MalbHO-CeISIPHOM 06J1aCTH 9HIOCKOTINUECKUM 9HIOHAZAIb-
HBIM TPaHCCHEHOUIATBHBIM JIOCTYIIOM, KOTOPbIN CYMTAETCST MAJIOTPABMATHYHBIM U XOPOIIO EPEHOCUTCS GOJIbHBI-
M, B PE3YJIBTATE YETO PACIIUPUSIETCS] BOBMOKHOCTD OIIEPUPOBATH COMATUYECKHU OTSITOLIEHHBIX OOJIbHBIX, & TAKKE
Jiojiell crapiieil BO3pacTHOM TPYHIIbl. YUUTBIBAs 9TH (PakThl, a TAKIKE JaHHbIe MUPOBOI CTATUCTUKHU, YKa3bIBAIO-
IMe Ha HEYKJIOHHYIO TEeHJICHIIUIO CTAapPEHUs HACEIeHNsI B Pa3BUTBIX CTPaHaX, B TOM 4HcJe U B Poccun, ontuMusa-
1K TIEPUOTIEPAIIMOHHOTO BEAECHUST TOKUJIBIX OOJIbHBIX, UMEIOIIUX OIYX0JIb XHa3MaIbHO-CeJUISIPHON 06J1acTH, cTa-
HOBUTCS HauboJiee IPUOPUTETHON 3azaueil. [[Jis ee pelieHus B JaHHOI cTaThbe pacCMOTPEHBI OCHOBHbIE HIOAHCHI
[EePUOTIEPAIIMOHHOTO BEJEHUSI MOKUIIBIX OOJIbHBIX, MMEIOIUX MATOJIOTHI0 XMa3MaIbHO-CEIISIPHOI 00J1acTH: 0CO-
GEHHOCTHU MX COMATUYECKOTO CTATyCa U BO3MOKHbIE BADUAHTBI X [IPEIONEPAIIMOHHOTO COCTOsIHUSL. TaKKe Tpej-
CTaBJIEHbI COBPEMEHHbIE ¥ HanboJIee MprueMJIeMble albTePHATUBHbBIE BADUAHTDI PEIEH ST 9TOM HEIPOCTOl mpobJie-
MbI: BHEJIPEHUE COBPEMEHHBIX METOIMK aHecTe3nw, Gophha ¢ MOCIeOnepaOHHON KOTHUTUBHON AucdyHKImeid,
[OCJIE0TIEPAIIOHHBIM OOJIEBBIM CHHAPOMOM M II0CJIE0IEPAIIMOHHOI TONIHOTO 1 PBOTOIA.

Kntoueswte ciosa: noxcunvie 60avHvle ¢ ONYX0AbI0 XUASMATIGHO-CEAAPHOLU 00aAcmu; SHOOCKONUUECKUT SHOOHA-
3AbHBLIL MPAHCCHEHOUOAILHDIL DOCTYN; MPAHCHA3ALLHAS XUPYPLUSL, HEUPOXUPYD2USL; HEUPOAHECMEIUOT0ZUSL; Pe2U-
OHapHas anecme3us; 6UObL AHECMe3UTl NPU NPOBe0eHUI MPAHCCHEHOUOANVHOU ONePayULL; CHUNCEHUE (PapMaKoIozy-
UECKOT HAZPY3KU HA NONACUN020 O0NLH020; OI0KAOA KPLUIOHEOH020 Y31A; KCEHOH 8 HEeUpOXUpypeull; cesopuiopar;
anecmesusi 0excmeoemoMuOUHoM; NOCICONEPAUUOHHAS. MOUHOMA U PEOMA Y HEUPOXUPYPZUUECKUX OOTLHBLY; NOCIe-
ONEPAUUOHHAS KOZHUMUBHAS OUCDYHKUUSL Y TONCUTBLX

Nowadays, in the age of rapid introduction of digital and fiber-optic technologies in neurosurgery, a technique
for removal of tumors in the chiasmatic-sellar area via an endoscopic transsphenoidal endonasal approach is active-
ly developed; this technique is considered less invasive and is well tolerated by patients, thus permitting to oper-
ate patients with somatic complications, as well as the elderly. Taking into account these facts, as well as world sta-
tistic data indicating a continuous trend of population aging in developed countries, including Russia,
optimization of the perioperative care of elderly patients with a tumor of the chiasmatic-sellar area becomes the
problem of highest priority. In order to solve it, this review discusses the basic peculiarities of the perioperative
management of elderly patients (characteristics of their somatic status and possible variants of the pre-operational
state) with a pathology in the chiasmatic-sellar region; it also presents the modern and most acceptable alternative
solutions of this difficult problem (introduction of modern methods of anesthesia, management of the postopera-
tive cognitive dysfunction, postoperative pain syndrome, and postoperative nausea and vomiting).

Keywords: elderly patients with a tumor of the chiasmatic-sellar region; endoscopic endonasal transsphenoidal
approach; transnasal surgery; neurosurgery; neuroanesthesiology; regional anesthesia; anesthesia types during
transsphenoidal surgery; reducing the pharmacological load on an elderly patient; pterygopalatine ganglion blockade;
xenon in neurosurgery; sevoflurane; anesthesia with dexmedetomidine; postoperative nausea and vomiting in neuro-
surgical patients; postoperative cognitive dysfunction in the elderly
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BBenenne

AKTHUBHOE BHEJPEHUE HOBEHINUX MUGPPOBBIX 1
3H/IOCKOIIMYECKUX TEXHOJIOTUH B HEMPOXUPYPTHIO 32
MocJIe/THUE TPU ACCATUJICTHUSA, MOJOKUIO HAYAIO
Pa3BUTHIO HOBOI METO/IMKe yaJeHUs OIyXoJieil X1-
asMasibHO-cessipaoil obmactu (XCO) — ¢ momo-
IO 9H/IOCKOMTNYECKOTO AH0HA3AIbHOTO TpaHccde-
HouzaabHOro nocrymna (AIAT/L), ¢ ucrnonbzoBanmeM
KOTOPOTO B HACTOAIIEE BPeMs OIEPUPYETCS T0/aB-
sgrotas yacteb omyxosieit XCO [1, 2].

DIT/] npu cpaBHEHUM C IPYTUMU METOAMKA-
MU (TpaHCKpaHuaibHOe ynanenue omyxomueit XCO,
MUKPOXUPYprudeckoe TpanccheHouambHOe yaje-
nue omyxosn XCO) xapakTepusyeTcs: J0CTaTOuYHO
HU3KOU 4acToTOoi ocnokueHuil (2—4%), MaioTpas-
MaTUYHOCTbBIO, XOpoIllell BU3yasn3allleil orepaliu-
OHHOTO TIOJIS, TTO3BOJISIET 3HAYMTEJIBLHO COKPATUTDH
BpeMsi Ollepary U, Kak CJIe/ICTBUE, XOPOIIeH Tepe-
HOCUMOCTBIO OosibHbIME [1]. JlaHHBIE TOCTOMHCTBA
DIT/I Mo3BOMIIM PACITUPUTD MTOKA3aHUS K Olepa-
TUBHOMY BMEIIATEJIbCTBY Y COMAaTUYECKH OTATOIICH-
HBIX Uy MOKHUJIBIX 00JbHBIX (65 JieT u crapiie 1o
kinaccudpukannun BO3), Hepejko UMeNnnX KJIANHU-
YECKM 3HAYMMYIO COIYTCTBYIOIIYIO COMATHUYECKYTO
HATOJIOTHIO, OCOOEHHO  CEPAETHO-COCYIUCTYIO,
1/WIA TOPMOHAJIbHBIE HapylieHus (TUIePCeKperus
TOPMOHOB rutiousa, uiu HaoOOPOT, TUITOMTUTYUTAP-
Hble HAPYIIEHWs), CBSA3AHHBIE ¢ OCOOEHHOCTSIMHU
cTpyKTypbl 1 pocta omyxomun XCO [1—4]. Bee atu
MOMEHTBI SIBJISIIOTCS KpailHe aKTyaJabHBIMU B HAIIN
JIHU, YIUTBIBAST, YTO KOJUYECTBO TOKUIBIX OOTBHBIX
HEYKJIOHHO PACTET, a 110 TAHHBIM, TIPEICTABJICHHBIX B
uccienoBanusix Turner H. E. u Hong J. npubimsu-
TEJbHO 7% TUNOMU3APHBIX OIMYXOJEN PUXOMSTCS
UMEHHO Ha JIOJII0 MOKMIIIBIX OOJIBHBIX. ABTOPBI OTMe-
YaroT, YTO y TOXKUJIBIX Yallle BCTPEUAIOTCS TOPMO-
HAJbHO HeaKTUBHBIE OMmyXosn (62%), KOTOpbIe TTpo-
sSBIstOT  cebst  cummrTomMamu  MaccadbderTa,
OCHOBHBIMU U3 KOTOPBIX Y HUX ABJISIOTCS 3PUTEIh-
uble paccrpoiictBa (60—84%) u rumonuryutapusm
(42%) |5, 6]. Kpome Toro, MupoBast CTaTUCTUKA TI0-
KasbiBaetr, uTo K 2035 TOMy KOJUYECTBO TTOKHIIIBIX
JIIOJIEN B MUPOBOU TOMyJidiiuu yBeanuutcs ¢ 16 1o
24%, a x 2050 10 30% cCOOTBETCTBEHHO, MOKHO TIPE]I-
MOJIOKUTD, YTO YBEJUUYUTCH KOJUYECTBO TTOKHUIIBIX
60sbHBIX ¢ omyxoJsiMu XCO, 4T0 HECOMHEHHO BbI-
BOJIUT 3a/a4y pa3paboTKu u BHeApeHust apherTrB-
HOTO TIEPUOTIEPAITMOHHOTO BEJCHUS JTAHHON KaTero-
purt GOJIBHBIX BeCbMa aKTyaJbHOU [7—9].

CiiefiyeT OTMETUTD, YTO B KIMHUYECKON TIPaK-
THKE, TACTIOPTHBINA BO3PACT YaCTO HE COBITAJAET ¢ Ou-
OJIOTUYECKUM, HAIPOTHUB, MEXIY HUMU HEPEIKO CY-
NIECTBYET BeCbMa 3HAUMTEJbHOE HECOOTBETCTBHE.
TToaToMy OTKa3 B aHECTE3UOJIOTHYECKOM MOCOOUHT Ha
OCHOBAHMM TOJBKO 1P BO3pACTa, 10 CBOEH CYTH,
Mpe/icTaBisgeTcsl Kpaiine HeomnpaspaHubiM [10—12].
Ha atom ¢oHe 0coOyt0 3HAUUMOCTH IPEICTABJISIET

Introduction

Active introduction of the latest digital and
endoscopic techniques in neurosurgery over the past
three decades has initiated the development of a new
technique of removing tumors of the chiasmatic-sellar
area (CSA) using an endoscopic endonasal transsphe-
noidal approach (EETA), which is currently used in
surgeries for removal of most CSA tumors [1, 2].

When compared with other techniques (tran-
scranial removal of CSA tumors, microsurgical
transsphenoidal removal of a CSA tumor), EETA is
characterized by a relatively low incidence of compli-
cations (2—4%), it is less traumatic, provides a good
visualization of the surgical field, significantly
reduces the surgery time and, as a result, well tolerat-
ed by patients [1]. These advantages of EETA per-
mitted to broaden the list of indications for surgical
interventions in patient with somatic complications
and in elderly patients (65 years or older, according to
the WHO classification) often with a clinically sig-
nificant concurrent somatic pathology, especially the
cardiovascular and/or hormonal disorders (pituitary
hormone hypersecretion or, on the contrary, hypopi-
tuitary disorders), related to the structural character-
istics and growth of CSA tumors [1—4]. All these
issues are extremely urgent nowadays, considering
the fact that the number of elderly patients is steadi-
ly growing. According to data presented in studies by
H. E. Turner and Hong J., approximately 7% of pitu-
itary tumors are found in the elderly patients. The
authors noted that hormonally inactive tumors (62%)
were more common in the elderly and manifested
themselves through the mass effect symptoms, the
main of which represented visual disorders (60—84%)
and hypopituitarism (42%) [5, 6]. In addition, world
statistics shows that by year 2035 the number of elder-
ly persons in the world population will rise from 16 to
24%, and by 2050 it will be up to 30%, respectively. It
could be assumed that the number of elderly patients
with CSA tumors will be increased; therefore, the
task of developing and implementing effective surgi-
cal management for this category of patients is
undoubtedly very urgent [7—9].

It should be noted that in clinical practice, the
passport age often does not coincide with the biologi-
cal age; on the contrary, there is often a significant dis-
crepancy between them. Therefore, refusal to perform
the anesthesiological support based only on the age is,
therefore, unwarranted [10—12]. At that, the pre-
operative detection of potential age-related somatic
changes related to impairment of basal metabolism,
reduced compensatory-adaptive capacities of the car-
diovascular and respiratory systems, as well as the
liver and kidneys is very important [13—15]. In addi-
tion, there is a chance that by the time of CSA tumor
detection, elderly patients often have already been
subjected to serious surgical procedures, such as
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MPEOIEPAIIIOHHOE BbISIBJIEHUE Y OOJIBHOTO TIOTEH-
[[MAJbHO BO3MOXKHBIX, OOYCJIOBJIEHHBIX BO3PACTOM,
COMATUYECKUX U3MEHEHUH, CBA3aHHBIX C HAPYIICHU-
€M OCHOBHOTO 0OMeHa, CHUKEHUEM KOMITEHCATOPHO-
MPUCTIOCOOUTETTBHBIX BO3MOKHOCTEN CEPIETHO-COCY -
JIUCTOU U JIbIXaTEeJIbHONU CUCTEM, a TakxKe (PyHKIIUU
nevyenu u novek [13—15]. Kpome Toro, cymiectByer
BEPOSITHOCTD, YTO K MOMEHTY OOHAPYIKEHUST Oy XOJIU
XCO noxusbie G0JbHbBIE HEPEIKO YIKE TTOIBEPraIICh
BECbMA CEPHE3HBIM XUPYPIUUECKUM BMEINIATEIbCT-
BaM, HAIIPUMep, TAKUM, KaK a0PTOKOPOHAPHOE IITyH-
TUPOBaHUE, CTEHTUPOBAHIE KOPOHAPHBIX apTEPHii,
POTE3UPOBAHNE MATMCTPATIbHBIX COCYJIOB U KJara-
HOB CEP/IA, PE3EKINS PA3JIUUYHBIX OPTAHOB, YTO TaK-
JKe CTaBUT aHECTE3WOJIora Tiepe]l PelieHrneM BechMa
CJIOXKHBIX 3a/[a4 B BBIOOPE ONTHUMAJBHON METOIUKU
anecresnn. TakuM 0Opas3oM, MPU TJIAHUPOBAHUU YC-
HEIIHOTO AHECTE3UOJIOTHIECKOTO O0eCIIeYeH sl 10-
KUIIOMY GOJIBHOMY HEOOXOJIMMO YUUTBIBATH BO3PACT-
Hble (PU3UOJOTHYECKUE OCOOEHHOCTU, HAJUvMe U
CTeleHb KOMITEHCAIIUH COIYTCTBYIOIIEN TATOJOTUY U
cnenuduky ocHoBHO# natosiorun X CO, a Takske ocy-
HIECTBJIATh MPUCTAJIBHBIN MTepPUOIIePAITMOHHBINH KOH-
TPOJIb 32 €T0 COMaTUYeCKUM crtatycoMm [16—18].

Oco6eHHOCTH TIPEONEPAIHOHHOTO COCTOS-
HHUS MOKWIBIX 00abHBIX ¢ matosorneit XCO. /lna
MPOBEICHUS a/IEKBATHOTO aHECTE3UOJOTUYECKOTO
MOCOOUST Y TIOKUJIBIX GOJBHBIX HEOOXOAUMO YUUThI-
BaTh Psifi OCOOEHHOCTEN, a UMEHHO, (DYHKIIMOHATb-
HbIe, MeTabosImIecKue 1 MOP(hOJOTHIECKIe BO3PACT-
HBIE U3MEHEHWSI, ¢ KOTOPBIMU MOKET OBITH CBSI3aHHO
CYIIECTBEHHOE CHIIKEHUE PE3ePBOB W AJIANTAI[MOH-
HBIX BO3MOKHOCTE opranusma. OTMeueHo, 4To 1o-
cie 30 JieT aKTUBHOCTH (DU3MOIOTHYECKUX OOMEH-
HBIX MTPOIIECCOB B OPraHU3M€ CHIZKACTCS B CPEHEM
Ha 1% B rox. Takum o6pasoM, K 65—70 rogam, OCHOB-
HOU oOMeH cocTaBiisger 1pumepHo 60% oT HOPMBbL.
Ha atom doHe mporieccs buoTpanchopMalium aHec-
TETUKOB U IPYTUX IPEIapaToB, a TAKKe IKCKPEIust
MPOJYKTOB MX 00MeHa, Oy/IyT HapyIIaThCsi, 9TO MO-
JKET TPUBECTU K HEKEJTATETHbHBIM KJIMHUYCCKUM
MIPOSABJICHUSAM BO BpeMsi aHecTe3uu 1 oreparu [16].

Cpeir BO3pacTHBIX 0COOEHHOCTH HauboJiee
3HAUYMMBIMH TIPW TPOBEJCHUM AHECTE3WH, CJIe/LyeT
CUUTATD UBMEHEHUs CEPeYHO-COCYIUCTON U bIXa-
TeJpHON cucteM [7, 16, 18].

C BO3pacTOM TIPOUCXOMUT CKJIEPO3UPOBAHUE
COCYJIOB, UTO TIPUBOJIUT K MOBBIIIEHUO OOIIETO MEPH-
(bepuueckoro cocyaucroro conporusienus (OIICC)
KPOBOTOKY, [TPEIPACIIOJIATAET K APTEPUATBHON IUliep-
Tersun (Al) W yBeJMYEHUIO HATPy3KH Ha CEP/IIIE.
Kpowme ToTO, CKIIEPO3 KOPOHAPHBIX apTepuii BeleT K
MUCTPOUYECKIM M3MEHEHUSAM MUOKap/a M CHIKE-
HUIO (DYHKITMOHATBHBIX PE3EPBOB CEP/IIIA, a TAKIKE 110-
PAKEHUIO €ro MPOBOSIMIEN CHUCTEMBI, YTO MOMKET
CTaTh MPUYUHON HAPYIIEHUS COKPATUMOCTU MUOKAp-
Jla ¥ Pa3JIMYHbBIX PacCTPONCTB Cep/ieyHoro putMma. B
TAKUX YCJIOBUSIX MHTPAOTIEPAIIMOHHBIN CTPECC, HeCTa-

coronary artery bypass surgery, coronary artery
stenting, prosthetics of major vessels and heart
valves, resection of the various organs, thus also
making real challenges for an anesthesiologist in
selecting the optimal methods of anesthesia.
Therefore, when planning a successful anesthetic
support for an elderly patient, age-related physiolog-
ical characteristics, the existence and extent of com-
pensation of comorbidities and specifics of the
underlying CSA pathology should be taken into
account, as well as close perioperative monitoring of
their somatic status should be performed [16—18].

Features of the preoperative state of elderly
patients with CSA pathology. In order to perform a
proper anesthetic support in elderly patients, a num-
ber of features should be taken into account, namely,
age-related functional, metabolic and morphological
changes, which may be related to a substantial
decrease of reserves and adaptive capabilities of the
organism. It has been noted that after the age of 30,
the activity of physiological metabolic processes in
the body is reduced on average by 1% per year.
Therefore, by the age of 65—70, the basal metabolic
rate is approximately 60% of the normal value. At
that, the biotransformation processes in anesthetics
and other drugs, as well as excretion of their metab-
olism products will be impaired, thus leading to
undesirable clinical manifestations during anesthesia
and the surgery [16].

Changes in the cardiovascular and respiratory
systems should be considered the most significant
age-related features during anesthesia [7, 16, 18].

Blood vessels harden with age, thus leading to
an increase in total peripheral vascular resistance
(TPVR) predisposes to arterial hypertension (AH)
and increases the load on the heart. In addition, scle-
rosis of the coronary arteries leads to dystrophic
changes of myocardium and cardiac functional
reserves decrease, as well as affects its conduction
system, thus causing impairment of myocardial con-
tractility and various disorders of the heart rhythm.
In such circumstances, the intraoperative stress,
unstable hemodynamics, and blood loss can quickly
lead to disorders of normal coronary and cerebral
perfusion. It should be noted that decreased cardiac
output (CO) and peripheral blood circulation disor-
der specific for the elderly on background of the
above changes determine the hypersensitivity to the
cardiosuppressive effect of anesthetics and a disposi-
tion to unstable hemodynamics, and, furthermore,
contribute to the disruption of the body's saturation
with anesthetics and their excretion during the anes-
thesia recovery [16, 17].

Reduced lung capacity, increased residual vol-
ume, dead space, and pulmonary shunt associated
with the dystrophic processes in the lungs, age-relat-
ed sclerosis of alveoli and emphysema, increased
rigidity of the chest, and reduced elasticity of the
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OUITbHASI TEMOIMHAMUKA, KPOBOTIOTEPSI, MOTYT OBICTPO
MIPUBOJUTDL K PACCTPOMCTBAM HOPMAJIBHON KOpPOHAp-
HOII 1 iepebpasbroil iepdysuu. Heobxoaumo orme-
THUTb, YTO CBOICTBEHHbBIE, HAa (DOHE BBHIIIEOMCAHHBIX
U3MEHEHUT, MOKUIbIM GOJIBHBIM YMEHBIIEHUE Cep-
nearoro BeiGpoca (CB) u Hapyierue mepudeprdec-
KOrO KPOBOOOpAIeHus], 00yCJIOBIUBAIOT TIOBbIIIEH-
HYI0 4YBCTBUTEJIBHOCTh K KaPAUOIEIIPECCHBHOMY
JEHCTBIIO aHECTETUKOB U CKJIOHHOCTD K HECTaOMJIb-
HOIl TeMO/IMHAMUKE, & KPOMe TOTO, CIIOCOOCTBYIOT Ha-
PYIIEHUIO HACBIIICHUS OPraHU3Ma aHECTETUKAMU U UX
BbIBeJIEHUs TIPU BbIXO/Ie U3 HapKo3a [16, 17].

3 Bo3pacTHBIX U3MEHEHUN BIXaTeIbHOU CUC-
TeMbI HANOO0JIee 3HAYUMBIMU CJIE/IYET CIUTATH YMEHD-
NIeHNe JKU3HEHHOM eMKOCTH JIETKUX, yBeJNYeHNE OC-
TATOYHOTO O0OBEMa, MEPTBOTO MPOCTPAHCTBA U
JIETOYHOTO TITYHTA, KOTOPbIE CBI3aHBI ¢ TUCTPOduye-
CKUMH MTPOIECCAMU B JIETKHUX, BO3PACTHBIM CKJIEPO3H-
POBaHUEM aTbBEO U AM(DU3EMOI, TIOBBIIIICHUEM PH-
TUIHOCTU  TPYAHON  KJIETKHM U CHUKEHHEM
AJACTUYHOCTHU JIETOYHON TKaHW. DTU U3MEHEHUS Ha-
pymaoT 3(h(HEKTUBHBI ra3000MEH U MOTYT MPUBO-
JINTH K CHUKEHHUIO HACBHIIEHUS] TeMOTTIOOMHA KPOBU
KUCJIOPOJIOM, UTO CIIOCOOCTBYET OBICTPOMY HapacTa-
HUIO TUIIOKCUY TIPH MPOOJIEMaxX ¢ BEHTHUIISAIIUEN Jier-
KMX U TIOBBINIACT PUCK BO3HUKHOBEHUS HAPYIICHUS
KOPOHApHOU u 1epebpanbHoll okcurenaruu [19].
Kpowme toro, ¢ Bo3pactom ocaabiistercst hyHKIHS My -
KOIUJTMAPHOTO JMUTENNUS U HAPYTIACTCA JAPCHAKHASA
(hyHKIUS Tpaxen U OPOHXOB, YTO CO3/AET JOTIOJHI-
TEJIbHBIC YCJIOBUS /IS TUTIOBEHTHUIISAIINY, CHUKEHUS
ypoBHs pO, 1 osbienuio yposus pCO, kposu [17].

Takum 06pa3oM, BBIIEOTUCAHHBIE U3MEHEHUS,
Ha (hoHe CHMKEHHON (DYHKITMU KOPBI HAATIOYECYHU-
KOB y TIOKUJIBIX, JEJAI0T UX O0Jiee BOCIIPUUMYUBDI-
MU K CTPECCY, TIEPUONEPAIIMOHHBIM KOJIeOaHUsIM Te-
MOJIMHAMUKHY U Tutniokcnu [16, 20].

Kpome Toro, kpaiiHe BaXHBIM (DaKTOPOM TIpU
MJTAHUPOBAHUHU aHECTE3UOJIOTHYECKOTO TIOCOOUS 1M0-
KUIBIM OosibHBIM ¢ omyxosisimu XCO, cumrtaercst
MATOJIOTUYeCKOe UBMEHEHIEe OPTAHOB U CUCTEM, CBsI-
3aHHOE C TOPMOHAJbHON AaKTHBHOCTBIO OITyXoJiel
XCO 1 0cob6eHHOCTSIMEU UX POCcTa (THIIEPITPOLYKITHST
TOPMOHOB TUTIO(MU3a WK TUHIONUTYUTapu3m) [21].
TMox BAMSIHIEM TOPMOHAJIBHOTO [UcOANAHCa, MOTYT
BO3HUKATh META0OIMIECKUE U SHIOKPUHHbBIE U3Me-
HEHUs, KOTOPBIE CO BPEMEHEM Oy/AyT MPUBOIUTH K
KIMHUYECKW 3HAYUMbBIM COMATHYECKUM HaPYIICHU-
sIM, & B COBOKYITHOCTHU C UMEIOIIUMUCS Y MOKUIOTO
GOJIBHOTO BO3PACTHBIMU TTATOPUZUOTOTHIECKUMU
0COOEHHOCTSIMHU, TPUBEYT K 3HAUUTETHHOMY MOBbI-
[IEHUIO0 YYBCTBUTEIbHOCTU CEPIAEYHO-COCYAUCTOI
CUCTEMBI K KapAHOAeNPEeCCUBHOMY [IEHICTBUIO aHeC-
TETUKOB, TIEPUOTIEPAIIMIOHHOMY CTPECCY W TIOBBICAT
CTENEHD AHECTE3MOJIOTHUECKOTO prcKa. Haubosb-
IYIO OTTACHOCTD B 9TOM ACIIEKTE MPEJICTABJISET [JTH-
TeJbHAST TUIEPHPOAYKIUS PA3JIUYHBIX TOPMOHOB
runiopuza (comarorponHoro (CTT), anenokopTuxo-

lung parenchyma should be considered the most
important age-related changes in the respiratory sys-
tem. These changes affect the efficient gas exchange
and may lead to decreased hemoglobin saturation
with oxygen, thus contributing to a rapid increase of
hypoxia in the case of problems with lung ventilation
and increasing the risk of impairment of coronary
and cerebral oxygenation [21]. In addition, the func-
tion of mucociliary epithelium weakens with age and
the drainage function of the trachea and bronchi
impairs, thus creating additional conditions for
hypoventilation, reduced pO, level and increased
rCO, level [19].

Therefore, the above changes with underlying
impaired function of the adrenal cortex in the elder-
ly make them more susceptible to stress, periopera-
tive hemodynamic fluctuation, and hypoxia [16, 20].

In addition, pathological changes in organs and
systems associated with the hormonal activity of
CSA tumors and peculiarities of their growth (over-
production of pituitary hormones or hypopitu-
itarism) are considered a very important factor in
planning the anesthetic support of the elderly with
CSA tumors [21]. Under the influence of hormonal
imbalances, there may be metabolic and endocrine
changes eventually leading to clinically significant
somatic disorders. In combination with the age-
related pathophysiological features in an elderly
patient they will significantly enhance the sensitivi-
ty of the cardiovascular system to the cardiosuppres-
sive effect of anesthetics and perioperative stress and
increase the degree of the anesthetic risk. Prolonged
over-production of different pituitary hormones
(somatotropic (STH), adrenocorticotropic (ACTH),
thyroid-stimulating (TSH) and prolactin (PRL))
represents the greatest danger, because it can lead to
severe metabolic, endocrine and electrolyte changes
manifested itself primarily through impairment of
the cardiovascular system [3, 4, 22—32].

Insulin-resistant diabetes with the rapid devel-
opment of microangiopathies and macroangiopathies
[4] is typical (50% of patients) for the overproduc-
tion of STH in addition to the widely discussed
anatomical changes («difficult airway») [33]. There
was a clear correlation between diabetes, develop-
ment of cardiovascular complications, registered in
50% of such patients, and mortality [32, 34, 35]. In
addition, 25—50% of patients with chronic overpro-
duction of STH suffer from drug-resistant AH, and
50—70% of patients present pathological left ven-
tricular hypertrophy (IVH), that can significantly
impair the diastolic and systolic heart function
resulting in a decreased CO [4, 24, 32]. At the same
time, the prolonged overproduction of STH can lead
to the development of cardiomegaly, which together
with LVH, diabetic angiopathies, metabolic myocar-
dial disorders, and chronic tissue hypoxia may ulti-
mately lead to the development of cardiomyopathy
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tporioro (AKTT), tupeorponnoro (TTT) u mpo-
gaktuHa (ITPJI)), KoTOpas MoKeT MPUBOAUTH K IPy-
ObIM MeTabOJIMIECKUM, SHIOKPUHHBIM U 3JIEKTPO-
JINTHBIM U3MEHEHUSIM, TPOSIBJISIONINXCS B MEPBYIO
ouepe/ib HAapYIIEeHUSIMU JIEATEbHOCTH CEPAEYHO-CO-
CYIUCTOI cuctembl 3, 4, 22—32].

Jlist runiepripoaykiuu CTT, kpome HPOKO 00-
CYK/IAeMbIX AHATOMUYECKUX U3MEHEHUI («TPYIHBIX
JbIXaTeIbHBIX myTeit» ) [33], xapakTepro (50% 6oJib-
HBIX) HaJIWYUe WHCYJUHPE3UCTECHTHON (OpMBI ca-
XapHOro jauabera ¢ OBICTPHIM Pa3BUTHEM MUKPO- U
MakpoaHruonaTtuii [4]. OTMedeHa yeTKas KOppeJisi-
UsT MeXy HajudumeM guabera, Pa3BUTHEM Cep-
JIEYHO-COCYIUCTHIX OCJIOKHEHUH, BbISBIISIONIIXCS
y 50% Takux OOJIbHBIX, U JieTaJbHOCTBIO |32, 34,
35]. Kpome toro, 25—50% GOJBHBIX € XPOHUUEC-
koil runeprnpoaykiueit CTI cTpamaioT cI0XKHO
nojijlalolielicss MeluKkaMmeHTo3noi koppekiuu Al
ay 50—70% BbIgBJIsIETCS TATOJOTUYECKAS TUIIED-
tpodusa aesoro xeaynouka (I[JIJK), koropag mo-
JKET 3aMEeTHO HAPYIIATh [UACTOJIUIECKYIO I CUCTO-
audeckyio GYHKIIUU  CepAla, NOPUBOAI K
cumkenuio CB [4, 24, 32]. Taxkxe, niaurenbHast Th-
neprpoaykims CTI MoxkeT mpuBecTH K pa3BUTHIO
KapIuoMeraanu, Kotopas B coBokymHoctu ¢ [JIIK, mm-
A0ETUYECKUMU AHTHOTATHSIMHU, META0OJIMYECKUMU Ha-
PYIIEHUAMI MHUOKapa M XPOHUYECKOW TKAHEBOW TH-
MOKCUElN, MOJKET B UTOTe IMPUBECTU K PA3BUTHIO
kapauomuonatTi U Beipaskennoin XCH [4, 36—38].
Taxwue GoJibHbIe HanboJIee YyBCTBUTEIbHBI K KapAMNO/Ie-
IIPECCUBHOMY ZIEHCTBUIO aHECTETUKOB [ 24, 29, 32, 39].

Heob6xoaumo ormeTutb, 4to y 20% GOJBHBIX €
runiepripoaykimeit CTT pa3BuBatoTcsi BTOpUIHbBIEC Ha-
pyenvst GyHKINU HAIIOYEIHUKOB, CBSI3AHHbIE C T10-
CTEIIeHHBIM HCTOIIEHNEM UX KOPbI, YTO B UTOTe, Ha
(hone nmeronxcs BO3PACTHBIX U3MEHEHUH UX (PYHK-
I[IH, MOKET IPUBECTU K TUIIOKOPTUIM3MY,  TIPH BO3-
HUKHOBEHUU UHTPAOIIEPAIIMOHHOTO CTPECCa, K MHTPA-
WX TIOCTIEOTIEPAITMOHHON OCTPON HAIIIOUYCTHUKOBOMN
HenocrarouHoctr (OHH) ¢ BbIpaskeHHBIMU HapyTIie-
HUSMU TeMOJAMHAMUKU. ITOT (haKT SABJILIETCS TIOKA3a-
HUEM JIJIs1 00513aTEIbHOTO TIEPUOTIEPAIIMOHHOTO TIPH-
MeHEHUs KOPTUKocTeponsos [4, 29, 40].

Kpome TOTO, ¥ OOJIBHBIX € THIIEPIPOLYKIHEN
CTT npoucxoiT naToJIOTndecKrie U3MeHeHUs B JieT-
KuX (CKJIepo3 asbBeot, (hubpo3 GPOHXHOI, yBede-
HUEe MePTBOrO MPOCTPAHCTBA U JIETOYHOTO IIMYHTA),
PUBOJSIINE K CHIKEHUIO 3(hGhEKTUBHOTO ra3000-
MeHa, XPOHUYECKOU TUIIOKCEMUHU, TUIEPKAITHIH,
XPOHUYECKOH Jierounoil runeprensun u XCH, uro
MOJKET YCyTyOsIsITh UMEIOIHeCs BO3PACTHDBIE HApy-
IIeHKs ra3000MeHa U JieslaeT TakuX OOJIbHbBIX KpaliHe
YYBCTBUTEJIbHBIMU K ruokcun [41—43].

st 85% Gosbabix ¢ runepcekperueit AKTT
XapaKTepHO Pa3BUTHE PE3UCTEHTHOW K MEIMKaMeH-
To3HOU Tepanmuu Al co CTOWKMM MOBBIIIEHUEM
OIICC, B ocHOBe KOTOPOI1 JiexKaT yBeJTMUECHUE YPOB-
HST 9HIOTEHHBIX KOPTUKOCTEPOUIOB, TUIIEPCEKPEITUST

and severe CHF [4, 36—38]. Such patients are most
sensitive to the cardiosuppressive effect of anesthet-
ics [24, 29, 32, 39].

It should be noted that 20% of patients with
overproduction of STH develop secondary adrenal
dysfunction, associated with the gradual depletion of
their cortex, thus resulting in hyperadrenocorticism
with underlying age-related changes in the adrenal
function; and in the case of intraoperative stress,
they may result in intra- or postoperative acute
adrenal insufficiency (AAT) with acute hemodynam-
ic disorders. This fact is an indication for a mandato-
ry perioperative use of corticosteroids [4, 29, 40].

In addition, in patients with overproduction of
STH there are pathological changes in the lungs
(sclerosis of alveoli, fibrosis of bronchioles, increased
dead space and pulmonary shunt), resulting in a
lower effective gas exchange, chronic hypoxemia,
hypercapnia, chronic pulmonary hypertension and
CHF, that can worsen existing age-related gas
exchange disorders and make such patients extreme-
ly sensitive to hypoxia [41—43].

The development of a drug-resistant AH
with a persistent increase of TPVR due to
increased levels of endogenous corticosteroids,
aldosterone, and angiotensin hypersecretion is
typical for 85% of patients with ACTH hyper-
secretion [4, 24, 32, 44—47]. 60% of patients with
overproduction of ACTH presented the insulin-
resistant diabetes mellitus leading to the rapid
development of diabetic angiopathy with underly-
ing metabolic disorders. [4]. In addition, there is
an important factor in raising the anesthesiologi-
cal risk in patients with overproduction of ACTH,
namely, morbid obesity and pathological changes
in the lungs, which can cause the development of
acute respiratory and cardiovascular complica-
tions on the background of reduced tolerance to
hypoxia in the elderly prone to rapid physical
exhaustion [24, 29, 32, 48, 49].

Symptoms of hyperthyroidism of various
degrees of severity whose main manifestations are also
associated with pathological changes in the cardiovas-
cular system (diffuse myocardial dystrophic changes,
persistent sinus tachycardia, AH, atrial fibrillation,
CHF) are usually typical for TSH overproduction. In
addition, the TSH overproduction is characterized by
a tendency to invasive growth and large dimensions,
which are often associated with late or incorrect diag-
nosis and can cause blood loss, and in conjunction
with age-related impairments in the oxygen transport
function and cardiovascular pathology leads to
increased anesthesiological risk [4, 29, 32].

Overproduction of PRL (hyperprolactinemia)
itself does not cause somatic disorders significant for
anesthesia [50], but it should be noted that there is a
negative impact of prolonged conservative therapy
used to reduce the level of PRL in the blood. The
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aJbIOCTEPHA U aHTHOTeH3UHA [4, 24, 32, 44—47]. Y
60% 6osbHbIxX ¢ runeppoaykiueit AKTT ormeueHo
HaJMYKie WHCYJUHPE3UCTHEHTHOTO CaXxapHOTO JHa-
Geta, TIPUBOJIAIIETO, HA (DOHE METAOOTMUECKUX HAPY-
MIEeHWH, K OBICTPOMY Pa3BUTUIO [HMAOETHUECKUX aH-
ruomatuii  [4]. Kpome TOTrO, HEMaJOBAKHBIM
(bakTOpOM, MOBBIIAIOIINM AHECTE3MOJIOTHYECKUI
puck y 60sbHbBIX ¢ Tuneprnpoaykinueit AKTT, siBisier-
Cs TMATOJIOTUYECKOE OKUPEHWE U IaTOJIOTHYECKHe
M3MEHEHUS B JIETKUX, KOTOPbIEe Ha (hOHE CHUIKEHHOM
TOJIEPAHTHOCTU K TUIIOKCUU Y MOKUJIBIX, CKIOHHBIX
K OBICTPOMY (DU3MUECKOMY MCTOIEHUIO, MOTYT CTaTh
MPUYUHON Pa3BUTHUSA OCTPBIX PECITMPATOPHBIX U CEP-
JIEYHO-COCYIUCTBIX OCJIOXKHeHUM [24, 29, 32, 48, 49].

[ns runepnpoaykin TTT, kak mpasuso, xa-
PaKTEpHBI PA3JIMYHON CTETIEHU BBIPAKCHHOCTH CUMII-
TOMBI THTIEPTUPE03a, OCHOBHBIE MTPOSIBJICHIS KOTOPO-
TO TaKyKe CBSA3aHBI C TIATOJIOTHYECKIMH U3MEHEHUAMU
cepieaHO-cocyiucTol cucteMbl (g dysHbie auc-
TpoduvyecKkre M3MEHEHUS MUOKAP/Ia, TOCTOSIHHAS CH-
HycoBas Ttaxukapzaud, Al, MepuaresbHas apuTMu,
passutue XCH). Takke, 17151 THPEOTPOTIMHOM Xapak-
TepHa CKJIOHHOCTb K MHBAa3UBHOMY POCTY U KPYITHbIE
pasMepbl, YTO YaCTO CBSI3AHHO C MO3/IHEH WK HeTpa-
BUJIBHOM UArHOCTUKOU W MOKET CTaThb IIPUYUHOU
KPOBOIIOTEPH, & B COBOKYITHOCTH C BO3PACTHBIMU Ha-
PYIIEHUAMU KUCJIOPOATPAHCIOPTHON (DYHKIMU U
CepJIeYHO-COCY/TNCTON TaTOJIOTHEH, TPUBECTH K I10-
BBITIICHUIO AaHECTE3MOJIOTUIECKOTO pucka [4, 29, 32].

Tunepnponyknust [IPJI (TumeprposiakTuHe-
MIsT) caMa TIo cebe He BBI3bIBAeT 3HAUYNMBbIE JIJIST aHe-
cTe3un comarudeckue Hapyirenus |50], Ho cTouT oT-
METUTb OTPUIATEJbHOE BO3ACUCTBUE JIUTETHLHON
KOHCEpPBATUBHOM Teparuu, MpUMeHsIeMOU JIJIs1 CHU-
skeHust yposHst [IPJI B kposu. IIpoposkurenbHoe
MCIMOJIb30BAHUE BBICOKHMX JI03 AarOHUCTOB I0(haMiHa,
MOKET TPUBECTH K PA3BUTUIO BAJIBBYJIONATUN U
ctath puunHoii cumkenus CB u passutuss XCH.
Kpowme toro, k o6imum addekram mpernapaTosB 3Toi
TPYIIIIBI OTHOCUTCST TOITHOTA W PBOTA, KOTOPbIE MO-
TyT OBITH YCUJIEHBI KOMIIOHEHTAMU 001N aHeCTe3un
U 0COOGEHHOCTSIME TPaHCCHEHOAUATLHON Oeparum
(3aTekaHune KPOBU B JKEJIYIOK, IUKBOPES, THEBMOIIE-
danus, cumxenne BU/) [32, 51].

Yro KacaeTcs TOPMOHATBbHO-HEAKTUBHBIX OITY-
X0JIeii, TO 0ObIYHO, OHM BBIPACTAIOT OECCUMIITOMHO
JI0 GOJIBIINX ¥ TUTAHTCKUX Pa3MEPOB U CO BpEMEHEM
IpOSIBJISIIOT cebst MaceahHeKToM, CIaBIMBast THITO-
(bus u gBAAACH IPUYMHOI PAa3BUTUSA TUTIONTUTYUTAP-
HBIX HapytieHnil [4]. Takue G6oJibHbIE 0COOEHHO Uy B-
CTBUTEJIBHBI K KapauojernpeccuBHoMy addekrTy
AQHECTEeTUKOB C BO3HMKHOBEHHEM CTOWKOH IJI0XO-
KOPPEKTUPYEMOI apTepruasbHON TUIIOTEH3UN U BbI-
paskeHHOU Opagukapaun. [103TOMY HaJUYUe THIO-
MUTYUTAPU3MA ABJISACTCSA 00s13aTETHHBIM
MOKa3aHUEeM K TIepUOTICPAIMOHHOMY TPUMEHEHUIO
KOPTUKOCTEPOUJIOB /LI TIPEIOTBPAIICHUS PA3BUTHSA
cumritomoB OHH [26, 29, 32, 40]. Kpowme Toro, na-

prolonged use of high doses of dopamine agonists can
lead to the development of valvulopathies and cause
a reduction of CO and the development of CHF. In
addition, general effects of this group of drugs
include nausea and vomiting, which may be wors-
ened by the components of general anesthesia and
features of the transsphenoidal surgeries (blood
flowing in the stomach, liquorrhea, pneumocephalus,
decreased ICP) [32, 51].

As for hormonally inactive tumors, they are usu-
ally asymptomatic, they become big and giant and
eventually manifest themselves through the mass
effect compressing the pituitary gland and causing
the development of pituitary disorders [4]. Such
patients are especially sensitive to the cardiosuppres-
sive effect of anesthetics with the development of a
drug-resistant arterial hypotension and severe brady-
cardia. Therefore, hypopituitarism is a mandatory
indication for perioperative use of corticosteroids to
prevent the development of symptoms of AAT [26, 29,
32, 40]. In addition, the presence of a large or giant
CSA tumor is a risk factor for the development of a
massive intraoperative blood loss due to its proximity
to the cavernous sinus and carotid arteries, as well as
the development of postoperative liquorrhea and
pneumocephalus, [1, 3, 4, 24, 29, 32].

Variants of the anesthetic support. Taking
into account the above changes in the age-related
somatic status and the CSA tumor specificity partic-
ular attention should be paid to the development and
introduction of sparing anesthesia techniques during
endoscopic transsphenoidal surgeries. At present, a
sufficiently wide range of modern highly controllable
inhalation and intravenous anesthetics, as well as
combined and complex treatment methods of anes-
thesia may be used for this purpose. In this case, in
addition to the lack of anesthetic adverse effects on
the central nervous system, the basic criteria for
selection of optimal methods of anesthesia include:
maintenance of stable hemodynamics and reduced
pharmacological load, fast and adequate recovery,
and comfortable nearest postoperative period should
be provided with maximum effectiveness and stress-
protection [25, 29, 32, 52—60].

It should be noted that most patients operated
for CSA tumors using EETA do not have disorders of
cerebrospinal fluid dynamics and increased ICP,
making the use of inhalation anesthetics such as
sevoflurane and isoflurane acceptable [61]. However,
in such surgeries, there is a need for intraoperative
reduction of ICP for smoothing of tumor capsules
(especially using non-invasive techniques for this
purpose) for its more effective removal [1, 62].
Therefore, the effect of an anesthetic on the cerebral
circulation is still an important issue, because its
enhancement leads to an undesirable increase of ICP,
and cerebral vasodilators which include modern
anesthetics, such as isoflurane and sevoflurane can
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Jimane GOJIBIION nirk turanTckoit omyxosu XCO siB-
sgercs (HakTOpoM pucKa pa3BUTHUS MAaCCUBHOI ore-
PallMOHHON KPOBOIIOTEPHU M3-32 HEIIOCPE/ICTBEHHOM
ee GJIM30CTH K KABEPHO3ZHOMY CUHYCY ¥ COHHBIM ap-
TEepUAM, a TaKKe PA3BUTHUSA TIOCJIEOTEePAIMOHHOM
JuKBopeun u nuesmotiedanuu [1, 3, 4, 24, 29, 32].

BapuaHTbl aHeCTe3U0JI0THYECKOTO obecneye-
HUSA. YUUTBHIBAsl TIPEJICTABJICHHBIC BBIIIE N3MEHEHUS
COMATUYECKOTO CTATyCa, CBA3aHHBIE C BO3PACTOM U
cueruduroii onyxosneit XCO, ocoboe BHUMaHUE
[IPY TIPOBENICHU N TPaHCChEHONTATHHON 9HIOCKOIIH-
YEeCKOU Omeparuu CJIeayeT YAeIsaTh pa3paboTke u
BHEJIPEHUIO MAAAIINX METOJNK aHecTe3nn. B Hacto-
d1iee BpeMs C 9TOH 11eJIbI0 BO3MOKHO TIPUMEHCHME
JIOCTATOYHO MIMPOKOTO /INATIA30HA COBPEMEHHDBIX BbI-
COKOYTIPABJIIEMbIX WHTATSAIMOHHBIX U BHYTPUBCH-
HBIX aHECTETUKOB, & TAKKe, KOMOMHUPOBAHHBIX U CO-
YeTaHHBIX METONUK aHecTe3uu. B jaHHOM ciydae
OCHOBHBIMU KPUTEPUSIMHU BBIGOPA ONITUMAIHHON Me-
TOMUKHU aHECTE3UN, KPOME OTCYTCTBUS OTPUIIATEIb-
Horo BausgHug anecretuka Ha IIHC, cranoBarces: He-
006XOIUMOCTD TIPU MAaKCUMAIBHOM 3(h(heKTUBHOCTH
U CTPECCIPOTEKTUBHOCTH 00ECIIEYUTD MOIEPKAHTIE
cTabUIbHOW TEMOJAMHAMUKY U CHIKEHUE (hapMako-
JIOTUYECKON HATrpy3Ku, OBICTPOE W aJ[EKBATHOE IMPO-
Oyskerre, KOMMOPTHBII OGJMsKaliimii mocieomnepa-
IIMOHHBIN Tepuo [25, 29, 32, 55—60].

HeobxoaumMo OTMETUTH, 4TO OOJBIIMHCTBO
GOJILHBIX, OIIEPUPYEMbIX TI0 TT0BOy omyxoseii XCO
IDIT/I, He UMEIOT HAPYIICHUI TUKBOPOJAUHAMUKY U
noBblmenust BUY/I, uto fesraer npuemieMbIM IprMe-
HEHUE TaKUX WHTAJIAINMOHHBIX aHECTETUKOB, KaK ce-
Bodutiopan u n3oduriopan [61]. Oxrako, Tpu Mpose-
JIEHUH TaKUX OIEPaIuil CyHecTByeT MOTpeGHOCTD
WHTpaolnepannonHoro cHuxkenus BY/l nua pac-
MPABJIEHUST KAICYJIbl OMyXoJu (0COGEHHO MpU HC-
MOJIB30BAHUU JIJII 9TOTO HEMHBA3UBHBIX METOJUK)
st 6osiee saddextuBHOTO ee yaaienus |1, 62]. Tlo-
3TOMY, BIUSHUE aHECTETUKA HA MO3TOBOI KPOBOTOK
— 3TO BCe Ke BaKHEHIINH MOMEHT, TaK KakK ero yBe-
JIUYeHue BelleT K HeXeJIaTeJTbHOMY ITOBBIIEHUIO
BY/I, a niepebpasibHble Ba30AMIATATOPBI, K KOTOPBIM
OTHOCSITCSI COBPEMEHHDBIE UHTAJIAIIMOHHbIC AHECTETH-
KW, Tak#e Kak n3oduropad u ceBohJIiopan, B TON Win
WHOI CTENEHU MOTYT CII0COOCTBOBATH 3TOMY |57, 63,
64]. Cremyer oTMETUTB, YTO B HEKOTOPOU CTEIEHH,
TaKOW OTPUIATETbHBIN A(PhEKT MHTANAIUOHHBIX
AHECTETUKOB Ha MHTPAKPAHUAJIBHYIO CUCTEMY MOJXK-
HO CHU3UTD C MTOMOIIBIO YMEPEHHOW TUTIEPBEHTHIIS-
UM, KOTOPas BbI3bIBAs TUIOKAITHWIO, TPUBOIUT K
CHIXEHUIO MO3TOBOTO KpoBoToka u BU/I, HO He Bce-
raa paet croiikuit apdext [65]. Takxe, ux npumene-
HUE BO3MOXKHO B KOMOWHAIMH C YCTAHOBJIEHHBIM
JUIsT  YTPABJEHUS BHYTPUUYEPENHBIMU 00beMaMu
JoMbanbHbIM peHakoM [ 1, 61, 66].

HauboJiee BaXKHBIM MOJIOKUTENIbHBIM CBOHCT-
BOM ceBodopana ¥ u30(JIiopana, JeaaonM ux
MPUEMJIEMBIMU JIJIsT TTPOBEIEHUS OIEPalldii 10 yia-

contribute to this [57, 63, 64]. It should be noted
that to some extent such negative effects of inhala-
tion anesthetics on the intracranial system can be
reduced by using moderate hyperventilation, which
leads to decreased in cerebral circulation and ICP,
causing hypocapnia, but it does not always provide a
stable effect [65]. At the same time, their use in com-
bination with lumbar drainage specified for manage-
ment of intracranial volumes is possible [1, 61, 66].

The most important positive property of
sevoflurane and isoflurane making them acceptable
for surgical removal of CSA tumors using EETA is
the ability to provide a highly controllable anesthe-
sia, which helps reduce the pharmacological load on
an elderly patient, thus contributing to maintenance
of stable hemodynamics and rapid anesthesia recov-
ery, as well as results in reduction of expenses of the
clinic [61]. In addition, there is evidence that mod-
ern inhalation anesthetics have cardioprotective
properties by modifying the oxygen balance in the
myocardium in the form of its enhanced delivery and
reduced oxygen requirement. In animal experiments,
cardioprotective properties of sevoflurane were reg-
istered; they manifested themselves through a signif-
icant increase in the phospho-GSK-3p level [67].

As for negative properties, inhalation anesthet-
ics are characterized by a dose-dependent decrease in
myocardial contractility, which is typical for
halothane, to a lesser degree; whereas modern drugs
such as isoflurane and sevoflurane affect the
myocardium and CO in a much lesser degree, acting
mainly in a dose-dependent manner on the TPVR
and slightly reducing it (by 15—22%), and it is not
accompanied by a clinically significant BP drop due
to a stable CO. In addition, the lack of an arrhyth-
mogenic effect which is typical for halothane was
reported for sevoflurane, primarily because it signifi-
cantly weaker sensitized the myocardium to endoge-
nous catecholamine [32, 61].

Xenon may be particularly identified among
today's inhalation anesthetics, which is a powerful
hypnotic and surpasses all other inhalation anesthet-
ics combining their best properties, namely, excellent
controllability and lack of adverse effects on hemody-
namics (does not change the average BP, has no effect
on the TPVR, does not impair the irritability and
contractility of myocardium, supports stable CPP
and is not a cardiosuppressor) [68, 69]. Bradycardia
with an increased stroke volume, left ventricle func-
tioning and CO was observed during the xenon anes-
thesia [70, 71]. Tt should be noted that xenon anes-
thesia reduced the cardiosuppressive effect of
intravenous hypnotics and fentanyl, thereby, produc-
ing a beneficial effect on the myocardium, which is
especially important for patients with CAD and AH
[72]. Taking into account the above positive aspects,
we can conclude that xenon is indicated for patients
with dilated cardiomyopathy, severe CO and reduced
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senuto oryxoan XCO 2DIT/, aBisgercs BO3MOXK-
HOCTb 00ECIEYNTh BHICOKOYITPABJISIEMYI0 AHECTE3UIO,
KOTOpast TI03BOJISIET CHU3UTDH (DAPMAKOJIOTUIECKYTO
HArpy3Ky Ha MOKUJIOT0 GOJLHOTO, TEM CAMBIM CITO-
coOCTBYS TOAJIEPKAHUIO CTaOUIBHON TeMOAMHAMMK-
KU U OBICTPOMY TIPOOYIKAECHHIO TIOCJIE TTPEKPAIIIEHIIST
[O/IAYM AHECTETUKA, & TAKIKE BEJIET K CHIZKEHUIO DKO-
HOMHWYeCKUX 3aTpar kjaumHuku [61]. Kpome Toro,
UMEIOTCST JIAHHbIE, YTO COBPEMEHHbIE WHTAJISIIMOH-
HBIE aHECTETUKU 0OJAAI0T KapAeOmPOTEKTHBHBIMU
CBOICTBaMM, U3MeHsIs1 GalaHC KUCTIOPO/ia B MUOKap-
JIe B CTOPOHY IOBBIIIEHIIST €70 [OCTABKU 1 CHUKEHUSI
noTpeOHOCTH B HeM. B aKcIiepruMeHTax Ha JKHBOTHBIX
OTMeUYeHbI KapAuOIPOTEKTUBHbBIE CBOICTBA CeBO(h-
JIIOPAHa, BBIPAJKAIONINECST B 3HAYUTETHHOM TIOBBIIIIE-
uun yposus docho-I'CK-34 [67].

W3 oTpuiiaTesbHBIX CBOUCTB 71 WHTAMISIIUOH-
HBIX AaHECTETUKOB XaPAaKTEPHO [[0303aBUCUMOE CHHU-
JKEHUE COKPATUMOCTU MUOKapP/Ia, B HAanOOoIbIedt cre-
[eHN XapakTepHoe /I TajJoTaHa, TOrja Kak
COBpeMeHHbIE TIPENaparhl, Takue Kak u3odJaypaH u
ceBodIrypaH, B 3HAUUTENILHO MEHBINEN CTEIeHN BJIH-
saioT Ha mMuokapa u CB, nelicTByst /10303aBUCUMO
npenmytiectTBeHHO Ha OIICC, He3HAYUTENbHO CHU-
skast ero (Ha 15—22%), 4To He COMPOBOXKAAETCS KJIU-
HUYECKU 3HAUNMbIM majienneM AJl 3a cuer cTabuib-
noro CB. Kpome Toro, y ceBodypana oTmeueHO
OTCYTCTBHE apUTMOTEeHHOTO ah(heKTa, CBOICTBEHHO-
r0O rajoTaHy, B MEPBYIO O4Yepelb MMOTOMY, YTO OH B
3HAYUTEJLHO MEHbIIEH CTENeHN CEHCUOUIU3UPYeET
MUOKap/l K 9HIOTEHHBIM KaTexosaMmuuam [32, 61].

Oco00, cpein COBPEMEHHBIX MHTAJISIIIUOHHBIX
AHEeCTETUKOB MOKHO BbIIEJIUTh KCEHOH, KOTOPDI sIB-
JISISICh MOTITHBIM TUITHOTUKOM, ITPEBOCXOIUT TI0 3TOMY
KayeCTBY BCE OCTAJIbHbIE MHTAJISIIIUOHHbIE AHECTETH-
KW, couerast B cebe HAMIYUIIie X CBOUCTBA, a UMEH-
HO, BBICOKYIO YIIPABJISIEMOCTh U OTCYTCTBUE OTPHUILA-
TEJIbHOTO BJIMSIHIE HA TEMOIUHAMUKY (HEe U3MEHseT
cpeanee A/l, ne Biuger na OIICC, He HapymaeT Bo3-
OyIUMOCTD U COKPATUMOCTDh MUOKAP/Ia, MTOJ/IEP/KUBA-
et crabuibHoe IITT/T, He aBJIsieTcst KapAUOIepeccaH-
ToM) [68, 69]. B TeueHme KCeHOHOBOI aHecTe3UU
HabJonaeTcst GpajuKapAns ¢ MOBbIILIEHUEM YIapHO-
ro o6bema, pabothl JieBoro keypouka u CB [70, 71].
Cuieryer OTMETHUTD, YTO KCEHOHOBAsST AHECTE3UsT CHU-
JKaeT Kap/Ino/IelIPeCCUBHOE JIEVCTBIE BHYTPUBEHHbIX
TUITHOTUKOB U (DeHTAHIIIA, TEM CAMbIM, IIPU BKJIIOYE-
HUM ee B KOMOUHAIIUIO ¢ HUMU, OKa3bIBaeT OJIarompu-
SITHOE JIEWCTBUE HA MHUOKapJl, YTO OCOOEHHO BaKHO
st 6osbHbIx ¢ UBC u AT [72]. YuuTsiBast Bce Bbilie-
[ePeYnCIeHHbIE TTO0JOKUTEIbHbIE MOMEHTBI, MOYKHO
ClIeJIaTh BBIBOJI, YTO KCEHOH TTOKA3aH K [IPUMEHEHUTO
y OOJIbHBIX € AWUJIATAlMOHHON KapAnOMUOIATHENH,
BoipaxkenHol XCH u camkennpim CB [68, 73]. Tak-
JKe, KCEHOH 00eCIIeYrBaeT OueHb ObICTPOE TPOOYIKIE-
HUe, KOTOPOE He 3aBUCUT OT IPOAOJLKUTETbHOCTH
AHeCTe3nu, M OBICTPOE BOCCTAHOBJICHUE CO3HAHISI
GOJIBHOTO, KOTOPBIE MPEBOCXOJST MO0 BPEMEHHU HE

CO [68, 73]. In addition, xenon provides a very fast
anesthesia recovery which does not depend on the
duration of anesthesia and rapid recovery of patient's
consciousness, which surpass the effect of not only
isoflurane and sevoflurane , but also propofol [74]. In
addition, xenon does not cause PONV. Besides, being
an NMDA receptors blocker, xenon has a pronounced
neuroprotective effect [64, 68, 75—77].

It should be noted that xenon has an ability to
penetrate into air-containing cavities in extremely
small quantities and increase their volume (by no
more than 2% from the baseline) that has no clinical
relevance and does not increase the risk of venous air
embolism (VAE) and tension pneumocephalus when
compared, for example, to nitrous oxide, which is
currently considered product going out of use in
neuroanesthesiology [55, 68, 78—83].

As for propofol, this drug occupies a dominant
position nowadays in neurosurgery, including
transsphenoidal surgery, due to its positive effects on
the intracranial system and good controllability [54].
Being a cerebral vasoconstrictor, propofol reduces
the cerebral circulation regardless of the BP level,
suppresses the cerebral metabolism and reduces the
ICP [84, 63]. It has a short elimination half-life, thus
permitting to get a quick anesthesia recovery, an
early restoration of adequate levels of consciousness
and the possibility of an early neurological assess-
ment [85, 86]. The most important negative feature
of propofol for the elderly patient is its ability to
cause significant cardiosuppression comparable with
barbiturates. In addition, regardless of the presence
of a cardiovascular comorbidity, a significant
decrease of BP, CO, TPVR and left ventricle func-
tioning is observed on propofol. Due to its vagotrop-
ic effect, propofol can cause persistent bradycardia,
prevention and correction of which using atropine
may not always be effective [68]. During induction
of anesthesia, propofol causes vasodilation and,
moreover, it suppresses a protective baroreflex in
response to hypotension, which is especially impor-
tant for elderly patients who have somatic comor-
bidities or clinical manifestations of hormonal imbal-
ance and who undergo endoscopic transsphenoidal
surgeries, when patient's position should be con-
stantly changed from semisitting to sitting [54].

Dexmedetomidine-containing anesthesia is
considered one of promising methods of anesthesia
for surgical removal of CSA tumors via EETA;
dexmedetomidine belongs to a group of central a2-
adrenomimetics, and its effects are associated with
stimulation of a2-adrenoceptors located near the
locus coeruleus in the brainstem [87—89].

The use of dexmedetomidine leads to a decrease
in cerebral circulation, ICP, brain oxygen consump-
tion, and to increased CPP [90]. There is evidence that
it can relieve the effects of cerebral ischemia [91,92]. In
addition, the ability of dexmedetomidine to potentate
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TOJIbKO u30opan u ceBodopan, HO 1 TTPOTTIOMOT
[74]. Kpome Toro, uto KceHoH He Bbi3biBacT [TOTP.
Taxoke, siBstsich 610katopom NMDA — petientopos,
KCEHOH 00JIa/laeT BBIPAKEHHBIM HEWPOIPOTEKTUB-
HBIM adherTom |64, 68, 75—77].

Ciieryer OTMETUTD, YTO KCEHOH O0JIa/IaeT CIio-
COOHOCTBIO B KpaliHe HE3HAUUTEIBHBIX KOJIMIECTBAX
MIPOHUKATD B BO3/LyXOCO/IEPKAIINE TIOJIOCTH U YBEJIH-
qrBaTh UX 00beM (He Gosiee 2% OT UCXOHOTO), 4TO He
HeceT KJIMHUYECKOH 3HAYMMOCTU U He YBEJIUYUBACT
CTelleHb PUCKa Pa3BUTUS BEHO3HOUM BO3/YITHON M-
6osinu (BBD) u HatpsizKeHHOI TTHEBMOTIEe(haTnu TpU
CPaBHEHUH, HAIPUMEP, C 3aKUCBIO a30Ta, KOTOpas B
HACTOSIIIIMI MOMEHT CUMTAETCS «YXOAAIIUM> TIpera-
paToM B HelipoaHecTe3nooruu [55, 68, 78—83].

Yo xacaercs mporodoia, To 3TOT mperapar Ha
CETOIHATIHUN JICHb, YYUTBIBAS €TO TOJOKUTETbHbIE
aderThl HA WHTPAKPAHUATBHYIO CUCTEMY U XOPO-
NIyl0 yIpaBJgeMOCTb, 3aHUMAET OMUHUPYIOIIee
MOJIO)KEHNE B HEHPOXUPYPrUHU, B TOM UUCJIE U B
tpaucchenounanpuoit [54]. Ilpomodor, sBissgch
1epedpabHBIM Ba30KOHCTPUKTOPOM, CHIKAET MO3-
TOBOIl KPOBOTOK HE3aBUCUMO OT ypoBHS A/l, yrae-
TaeT MeTabO0IM3M FOJIOBHOTO MO3ra 1 cHuzkaeT BY/|
[63, 84]. IMed KOPOTKUII TIepUO/L IOy BBIBE/ICHMUS,
OH MO3BOJIET MOJYYUTH OBICTPOE MPOOYIKIeHUE
GOJIBHOTO, PaHHEE BOCCTAHOBJIEHHE aJeKBATHOTO
YPOBHSI CO3HAHUS U BO3MOYKHOCTH PAHHEl HeBPO-
JoTudyecKoit onenku [85, 86]. Baskuennum ast mo-
JKUITOTO OOJIBHOTO OTPUIIATETHLHBIM CBOHCTBOM MPO-
nodosia SIBISIETCS €ro CIOCOOHOCTH BbBI3BIBATH
3HAUUTEJBHYIO KaPAUOJEIIPECCUIO, COTTOCTABUMYIO C
TaKOBOI1 /st GapObuTypaToB. Kpome TOro, He3aBUucCumMo
OT HaJIWYUSI COIYTCTBYIOIIEH Cep/eqyHO-COCyINCTON
MaToJIOTHH, Ha (hOHE BBEZECHUS TIPOIIOdoJia TIPOUCX0-
qut 3Haunrtenbioe cumkenue AJl, CB, OIICC u pa-
60TbI JieBoro skenaymodka. ObGsazast BaroTpOIIHLIM
nelicTBIEM, TTPOTIO(OJ MOKET BBI3BATH CTOMKYIO Gpa-
JIMKAPIUIO, TIPOPIIIAKTUKA 1 KOPPEKIINST KOTOPOU C I10-
MOIIBIO ATPOIKHA He BCer/ia MOKET ObITh 3(hheKTHBHA
[68]. Bo Bpemst mHIyKIINM aHecTe3un, POIodor Bbl-
3bIBAaeT BA30AWJIATAIMIO U, OOJiee TOTO, YTHETAeT 3a-
IIUTHBIA OapopedieKe B OTBET HA TUIOTEH3HIO, YTO
0COOEHHO BaYKHO IS TIOKUJIBIX OOJIbHBIX, UMEIOLIUX
COIYTCTBYIOIIE COMATUUECKIE HAPYIIIEHNST, IO T10-
TEHIIUPYET KIMHUYECKUE TTPOSIBJICHUS TOPMOHATIBHOTO
Jmchajiaica y OlepUpPyeMbIX SHIOCKOITHUYECKUM TPHAC-
ceHOUIATBHBIM JIOCTYIIOM, [TPU KOTOPOM HEOOXO0/I1-
MO HEOJIHOKPATHO U3MEHSITD MOJIOKeHHEe OOIBHOTO OT
TOJIYCUJIST JI0 CUISTIETO [S4].

OmHOlt U3 TEePCIEeKTUBHBIX METOANK aHECTe3Nn
npu mpoBefeHny yaanerus omyxomun XCO IIT/]
MOZKHO CUYMTATh AaHECTE3UIO C BKIIOUCHUEM B €€ CXEMY
JIEKCMEIETOMUINHA, KOTOPBI OTHOCHUTCSI K TPYIITIe
[EHTPATBHBIX @ 2-a[PECHOMIUMETUKOB, a er0 3((eKThI
CBSI3aHBI CO CTUMYJISIIIEN «a2-a/[peHOPeIeNTOPOB,
PACIIONIOKEHHBIX B 00JIaCTH TOJYOOTO MSTHA CTBOJIA

moara [87—89].

the effect of regional anesthesia was registered [93].
The effect of dexmedetomidine on the hemodynamics
depends on the rate of its introduction, and is associat-
ed with either central or peripheral adrenomimetic
effect [87, 94]. For example, its gradual infusion in
therapeutic doses results in suppression of the central
activity of the sympathetic system causing a slight
(10—15%) BP drop without affecting the TPVR, as
well as dose-dependent bradycardia, which usually
does not reach clinically relevant values [90, 95—97].
Such effects can be considered hemodynamic stabiliza-
tion and cardioprotection, given that the perioperative
stress and related tachycardia and AH may pose a high
risk for elderly patients. On the contrary, in the case of
precipitous increase in the dexmedetomidine concen-
tration, AH may develop due to the influence of the
drug primarily on peripheral adrenergic receptors in
the blood vessels [99]. Tt should be noted that even an
adequate administration rate and usual therapeutic
doses of dexmedetomidine may cause AH in the elder-
ly, because of the impairment of the regulatory influ-
ence mechanism of the CNS on the sympathetic ner-
vous system [93].

According to different authors, combined tech-
niques of general and local anesthesia are considered
promising for controllability and reduction of the
pharmacological load [52, 54, 100—105]. It is
believed that such combined anesthesia provides an
effective neurovegetative protection on the back-
ground of reduced consumption of drugs (general
anesthetic, opiates, hypotensive drugs) [56]. In
transsphenoidal endoscopic surgeries, the regional
anesthesia of the pterygopalatine fossa (blockade of
the 20d and partially the 1st branch of trigeminal
nerve) carried out bilaterally via the subzygomatic
access is considered the most efficient one, without
any serious complications, and it is easy-to-use (not
requiring a CT and X-ray monitoring) [54]. It has
been confirmed that its introduction into the scheme
of general anesthesia during removal of CSA tumors
via EETA contributes to stable hemodynamics and
cardioprotection, particularly during the stages of
access to the tumor (the most painful phase of the
surgery),and decreases the pharmacological load on
the patient, thus minimizing the negative effect of
general anesthesia on the cardiovascular system [18,
52]. In addition, the introduction of regional anes-
thesia into the scheme of general anesthesia has a
positive impact on the nearest postoperative period,
reducing the intensity of postoperative pain syn-
drome due to prolonged action of modern local anes-
thetics, thereby reducing the postoperative stress
reaction and the pharmacological load [54].

The problem of the early postoperative period.
At present, nausea and vomiting (PONV) and cogni-
tive dysfunction (POCD) are considered the most
urgent and discussed problems of the nearest postoper-
ative period, especially the elderly [32, 106, 107].
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Wcrnosnb3oBanne AeKCMEIeTOMUIMTHA TPUBOIAT
K CHUXEHHMIO YPOBHSI MO3roBoro Kpooroka, BU/I,
HoTpeOJIEHUsST MO3TOM KHUCJIOPOJa M K IOBBIIIEHHUIO
I [90]. Mmetrorcst paHHbBIE, YTO OH CHOCOOEH
YMEHBIIATD TOCTEACTBUS IepeOPaIbHON HUIEMUN
[91, 92]. Kpome Toro, otmeuen 3 dekT nexcmenero-
MUITHA TOTEHIIMUPOBATDL [eUCTBUE PETHOHAPHON
anecte3uu [93]. Bausnue nekcmeneToMuinHa Ha re-
MOJIMHAMUKY 3aBUCUT OT CKOPOCTHU €TO BBEICHUS U
CBSI3aHO C IIEHTPAJIbHBIM JIOO ¢ TepuhepudecKkum
aziperomuMerndeckum acdexrom [87, 94]. Hampu-
Mep, ero MIaBHasd NH(Y3US B TEPAeBTUYECKHX 032X
MIPUBOJUT K MOJABJICHUIO TIEHTPAIbHON aKTUBHOCTU
CUMIIATUYECKON CUCTEMBbI, B PE3yJIbTaTe Yero BO3HU-
kaer HesHaunresbHOe (10—15%) cHmwkenne AJl Ge3
pansnus Ha OIICC, a Taxke g0303aBUcKMast Opaiu-
Kapivs, KOTopad, Kak IPaBUJIo, He IOCTUTAET KITIMHH-
YeCKW 3HAUMMBIX TToKazareseir [90, 95—97]. Takue
s heKTDI, CKOpee, MOXKHO PACCMATPUBATh, KAK CTa0OM-
JIN3AIUI0 TEMOJIMHAMUKN U KapAUOMPOTEKIUIO, YIu-
TBIBAS, YTO MEPUOTIEPAIIMOHHBIN CTPECC U CBSI3AHHDIE
¢ HUM Taxukapaud u Al MOTYT TIpe/icTaBIATh BBICO-
KYI0 OIACHOCTH JIJIsi GOJIbHBIX TOKUJIIOTO BO3PACTA.
Hao6opot, 1ipu pe3koM yBeJTMYeH KOHI[EHTPAIUN
JIEKCMEJICTOMU/ITMHA B KPOBU MOKET BOHUKHYTDH Al
KOTOpast OODBSICHSIETCST BO3JIEICTBIEM IIperapata B
MePBYIO ouyepe/ib Ha Tepudeprueckue ajipeHoperer-
TopbI B cocyax [99]. Heo6xoauMo 0TMETHUTD, UTO Ja-
JKe aJleKBaTHAs1 CKOPOCTD BBEIEHUST U OOBIYHbIE TEpa-
MEBTUYECKNE O3Bl JCKCMEICTOMUJMHA MOTYT
BbI3bIBaTh ATy OKUJIBIX, UTO OOBSCHSIETCS] HAPYIIIe-
HUEM MexaHuaMa peryJsgtopaoro Biausuaus [THC na
CUMIIATUYECKYIO HEPBHYIO crctemy [93].

[TepcniekTMBHON B IJTaHe YIIPABJSIEMOCTH U CHU-
JKeHUd  (hapMaKOJIOTHYECKOM HATrpy3Kd, MO MHEHUIO
Pa3JIMYHBIX aBTOPOB, MOXKHO CYMTATh COYETAHHBIC Me-
TOJMKU IPUMEHEHUsI OOTIEN aHeCTE3UN U PETHOHAPHO-
ro obes6omBanu [52, 54, 100—105]. Cunraercst, 4ro
TaKasi CoYeTaHHast aHecre3ust obecrieunBaer 3(hdek-
TUBHYIO HEHPOBETETATUBHYIO 3alUTy Ha (hOHE CHU-
JKEHHOTO pacxofia mpernapatoB (OOIuii aHECTETHK,
OINAThI, TUIIOTEH3UBHBIE Tpenapater) [56]. Ilpu mpo-
BejleHUU TpaHCCHEHONIATIbHI dHIOCKOITNYECKOI OTie-
parun Harbosiee a(h(HEKTUBHOM, He UMEIOIIEN cephes-
HBIX OCJIOKHEHWI W TIPOCTOH B MCHOJIb30BaHUU (HE
tpebytotieit KT 1 peHTTeHKOHTPOJIS ), CAUTAETCST PETH-
OHapHast aHECTe3MsI KPbLIOHEOHOU siMKu (OJsioKata 2-it
1 yacTn4HO 1-1 BeTBell TPOMHUYHOTO HEPBA), BBIIOJ-
HsieMast GUIIATEPAIbHO TOJICKYJIOBBIM JIOCTYTIOM [54].
JlokazaHo, 4To ee BBeeHKE B CXeMy OOILel aHecTe3nn
npu yaaaerun omyxosun XCO IITI, crocoberByer
obecrieyeHno cTabUIbHON TEMOANHAMUKK U Kapuo-
HPOTEKIINH, OCOOEHHO Ha 3TalaX JOCTyNa K OMyXOJH
(cambiii GOJIESHEHHBII 9TAIl OIEPAIUI), U YMEHbBIIIAET
(hapMaKOJIOTHYECKY 0 HATPY3Ky Ha OOJILHOTO, TeM Ca-
MbIM MUHUMU3UPYST OTPUIATETHLHOE BO3JIEHCTBIE 00-
nieil aHecTe3nn Ha CepIeuHO-COCYAUCTYIO cuctemy |18,
52]. Kpome Toro, BBe/IEHIE PErMOHAPHOI AHECTE3NU B

The incidence of PONV in patients with CSA
operated via a transsphenoidal approach, varies from
7.5% to 23%, according to different sources [54, 108].
In an elderly patient, this complication primarily con-
tributes to the development of systemic AH and
increased ICP, contributing to the development of
acute cerebrovascular and cardiovascular pathology,
postoperative liquorrhea, pneumocephalus, and post-
operative bleeding [32, 51]. The following factors are
considered main causes of PONV in neurosurgery:
the use of lumbar drainage with removal of significant
volumes of the cerebrospinal fluid, a precipitous ICP
drop, the development of intraoperative liquorrhea,
the presence of pneumocephalus, aggressive surgical
strategy (e.g., removal of giant CSA tumors and cran-
iopharyngiomas via an extended endoscopic access),
leaking of blood and mucus into the stomach after a
complicated intubation, during or after the surgery, as
well as an intensive postoperative pain syndrome
[108—111]. The study of Fabling J. et al. demonstrat-
ed that the duration of the operation, the dose of fen-
tanyl and the type of anesthesia had little influence
on the development of PONV during transsphenoidal
interventions [51]. The presence of the lumbar
drainage, which is a necessary part of most transsphe-
noidal surgeries for intraoperative management
intracranial volumes, was reported to triple the risk of
the PONV development [32, 108, 112].

Modern prevention of PONV during CSA
tumor removal via EETA includes, firstly, compulso-
ry dense tamponing of the oral cavity to prevent get-
ting blood, mucus and antiseptics into the stomach,
and secondly, alternative non-invasive methods of
intraoperative management of intracranial volumes,
for example, the introduction of combined hyperos-
molar and medium molecular weight colloidal solu-
tion at the beginning of the surgery or the use mod-
erate hyperventilation with or without such
solutions, thirdly, the use of modern methods of anes-
thesia to reduce the pharmacological load, and,
fourthly, the preventive use of antiemetics
(ondansetron, etc.) [32, 54, 55, 108].

As for the problem of POCD, it is believed
that it may develop in the early postoperative
period and persist even in the late (more than 6
months) postoperative period, clinically manifest-
ed itself in the form of impairment of different cog-
nitive processes confirmed by neuropsychological
test findings (decreased test findings by more than
10% of the preoperative levels) [113—115]. The
main factors of its development include: advanced
age, hypoxia, decreased cerebral circulation, the
influence of general anesthesia on the central ner-
vous system and the interaction of anesthetic
drugs with drugs used to correct age-related
somatic and neurological problems, thus leading
to a search for highly protective sparing tech-
niques of anesthesia [13, 114, 116—119].
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cxeMy OOIIell aHEeCTE3MN OKAa3bIBAET IMOJIOKUTETHHOE
BJIMsTHYE Ha OJIMKAMIINET TTOC/Ie0ePAIlnOHHBII TTepH-
O/, CHU;Kasd B HEM MHTEHCUBHOCTD TIOCJICOTIEPAITTOHHO-
ro GOJIEBOTO CUHIPOMA, 32 CUET MPOJIOHTHPOBAHHOTO
JIEHCTBUA COBPEMEHHBIX MECTHBIX AaHECTETHKOB, TEM
CaMBIM CHUZKaS TIOCJICOTIEPAITMOHHYIO CTPECCPEAKITHIO
1 (hapMaKOTIOTUIeCKyT0 HATPY3KY [94].

IIpo6eMsi GMsKaRIEro MOCIeonepanuoOHHO-
ro mepuoja. B Hactosiiiee BpeMs, Hanbosee aKTy-
AIBHBIME M O0CY/KIaeMbIMU TpoOIeMaMul OJIvsKaii-
IIETO TIOCJIEOTIEPAIIIOHHOTO TEPUOJIa, OCOOEHHO Yy
MOKUJIBIX, cuuTaioTes TomHota 1 pora (IIOTP) u
korautusHas puchyukius (ITOK/) [32, 106, 107].

Yacrora Bcrpedaemoctu [TOTP y GosbHBIX ¢
omyxossimu XCO, ornepupyeMbix TpaHcchHEeHONIATb-
HO, BAPBUPYET 110 PA3HbIM JAHHBIM OT 7,3 10 23% |54,
108]. ¥ noskusioro mamueHTa 3T0 OCIOKHEHUE B TIep-
BYIO OUY€epe/ib CIIOCOOCTBYET BOSHUKHOBEHUIO CHCTEM-
Hoit AT u yBesmueruio BU/I, criocoOGCTBYsI pa3BUTHIO
0CTpOil 11epebPO-BACKYJISIPHON U CEPIEYHO-COCYIUC-
TOH TATOJIOTHH, II0CJAeOIepallMOHHON JIMKBOPeH,
nreBMoliedainu u Kpoporedenuio [32, 51]. Ocuos-
wpiMu ipuunHamMu [IOTP B Tpancchenonpanbhoii
HEHUPOXUPYPIUU CUUTAIOTCS CJEAYTIONTIE: UCIOIb30-
BaHUE JIOMOAIBHOTO JIPEHAKA CO 3HAUUTETHHBIM BbI-
BeJIeHUeM JIMKBOPa, pe3koe cHMkeHne BY/I, passu-
THE WHTPAONEPAITMOHHON JIMKBOPEH, HAJIUYMe
mHeBMoIlehasini, arpecCUBHAsT XUPYPruveckass Tak-
THUKa (HApUMep, NP YIATeHUN TUTAHTCKUX OIMYyXO-
geit XCO u kpaHnohapuHTuoM paciiupeHHbIM 9HI0-
COKITMYECKUM JIOCTYIIOM ), 3aTeKaHWe KPOBH U CJIM3U B
JKEJTYJIOK TOCJIE CJOKHON MHTYOAIUH, BO BPEMST WJIH
MOCJIe OTIepalvi, a TaKKe NHTEHCUBHBIN 1oceornepa-
IUOHHBII OosieBoit cunapom [108—111]. TIpoBenen-
Hoe Fabling J u coaBr. uccieoBaHue mokasaso, 4To
IIPU OCYTIECTBJICHUN TPaHCCHEHOMTATBHOTO BMella-
TesibeTBa Ha Bo3HMKHOBeHue [TOTP masmo Biusior
MIPOIOJIKUTEBHOCTD OTI€paIlny, /1032 (peHTaHuIa 1
tur anecresuu [51]. Hanuuune y 60J6HOTO JiroMOAIb-
HOTO JIPEHAKA, SIBJISTIONIETOCST HEOOXOIMMON YacThiO
GOJIBIIMHCTBA TPAHCC(HEHOUIATBHBIX OEPAIHil JIJIsT
MHTPAOIIECPAIMOHHOTO YIIPABJICHUS BHYTPUYCPEITHDI-
ME 0GBEMAMH, TI0 UMEFOIIUMCST TAHHBIM YBEJMINBAET
puck passutug [IOTP Brpoe [32, 108, 112].

Cospemennas npoduaaktuka ITOTP mnpu
npoBesicann ynanerus omnyxoan XCO IIT/ cBo-
JIUTCSI, BO-TIEPBBIX, K 00S13aTE€JbHOMY TLIOTHOMY
TaMIIOHUPOBAHUIO TOJOCTU PTa KJAIOM JIJIs Tpe-
JIOTBPAIICHUS MTOTA/IAHNS KPOBH, CJIN3U U aHTHUCETI-
TUKOB B JKEJIY/IOK, BO-BTOPBIX, K aJbTePHATUBHBIM
HEWHBA3UBHBIM METO/IMKAM MHTPAOIIEPAIIMOHHOTO
peryJiMpoBaHusT BHYTPUYEPETHBIMI 00bEMaMU, Ha-
npuMep, BBEJIEHHE B HAavyaje Omepaiuu OOJbHOMY
KOMOMHUPOBAHHBIX THIIEPOCMOJISIPHBIX U CpEJHe-
MOJIEKYJISIPHBIX KOJIJIOM/IHBIX PACTBOPOB, JINOO HC-
M0JIb30BaHNE YMEPEHHON IMIIEPBEHTUIISAIINN B KOM-
OuHanuy wiin 6e3 ¢ TAKUME PaCTBOPAMHU, B-TPETHUX,
K KCIIOJIb30BAHUIO COBPEMEHHBIX METOJUK aHEeCTe-

According to the study performed by M.
Ancelin and P. Williams-Russo, in general surgery
persistent POCD in combination with depression
symptoms and deteriorated quality of life is regis-
tered in the elderly (over 60 years) in more than 50%
of cases for at least first 3 months of the postopera-
tive period; in 4—6% of patients over 70 years it may
persist for 6 months and more [120].

The POCD prevention includes identification
of the risk of its development, early postoperative
diagnosis and timely initiation of neuroprotection
[121]. For this purpose, a number of scales and tests is
currently recommended including the following:
POCD diagnostic scale for the elderly (Yamaguchi
University Mental Disorder Scale (YDS)), Mini-
Mental State Examination (MMSE), different tests
for examination of attention, memory, visual-spatial
orientation, as well as speech tests [106, 122—124]. In
the pharmacological neuroprotection and correction
of cognitive impairment, the use of antioxidants,
dopamine receptor agonists, non-steroidal anti-
inflammatory drugs, various cytokines, proteases
inhibitors and cerebrolysin is currently considered
the most promising option. It has been noted, that the
processes leading to damage of neurons and processes
providing neural plasticity are separated in time, that
should be considered when assigning a proper thera-
py, as most neuroprotectors have negative influence
on the plasticity, whereas stimulants affect neuropro-
tection. Tanakan is an exception which significantly
improves patient's cognitive functions due to its neu-
roprotective properties and plasticity stimulator
properties [125—130].

Conclusion

A successful surgical management strategy for
an elderly patient with a CSA tumor should be pri-
marily addressed to cardioprotection, stress-protec-
tion, and neuroprotection. For this purpose, it is nec-
essary to take into account the functional reserves of
the body, the presence of comorbidities and specifics
of the underlying CSA pathology, as well as a thor-
ough preoperative screening of the somatic status,
primarily aimed at assessing of the state of the car-
diovascular and respiratory systems. This applies
particularly to patients with a long history of the
underlying disease and hormonal imbalances. Taking
into account the age-related impairment of adrenal
functions and possible hormonal imbalance, periop-
erative administration of glucocorticoids should be
considered for elderly patients with a CSA patholo-
gy. In addition, adequate assessment of biochemical
indicators for determining the electrolyte and meta-
bolic disorders, a CT and MRI study of the CSA
tumor configuration are required to predict the risk
of intraoperative blood loss and liquorrhea. Special
attention should be paid to the anatomical changes
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31U, HATIPABJIEHHBIX HA CHUKEHME (hapMaKoJIornye-
CKOW Harpysku M B-4eTBEPTBIX, K Mpoduiakruyec-
KOMY TIPUMEHEHUIO TTPOTUBOPBOTHBIX CPEACTB (OH-
JAHCETPOH U 7P.), [32, 54, 55, 108].

Tosopst o ipobsieme ITOK/I, cunraercs, 4To oHa
MOJKET Pa3BUTBHCS B PAHHEM U COXPAHATHCA JJaKe B
nosaHeM (Gosee 6 MecslEeB) MOCIEOIePAOHHOM
nepuozie, MpOSBIAACh KIMHUYECKN B BUJIE HApYyIIe-
HUS PA3JUYHBIX KOTHUTHUBHBIX IIPOIECCOB, MOJI-
TBEPJK/IEHHBIX JAHHBIMU HEHPOIICUXOJOTHIECKOTO
TeCTUPOBaHUs (CHUIKEHUe IoKa3aTesell TecTupoBa-
Hust 6ostee uem Ha 10% OT KOOTEPAIHOHHOTO YPOB-
ms1) [113—115]. K ocroBHbIM (hakTOpam ee pa3BUTHUsI
OTHOCSITCS: TIOJKUJION BO3PACT, TMIIOKCUS, TIaJICHUE
MO3TOBOTO KPOBOTOKA, BJIHSIHHE OOIell aHecTe3nn
Ha [THC u B3amMozielicTBre aHEeCTETUKOB € TIpernapa-
TaM¥, TPUMEHAEMbIMU [T KOPPEKIIUUA BO3PACTHBIX
COMATHYECKUX U HEBPOJOTHYECKUX MPOOJIEM, UTO
HOOYIKIAeT K MOUCKY BBICOKOTIPOTEKTUBHBIX IIAJIsI-
X Metonuk anecresuu [13, 114, 116—119].

[To paHHBIM HCCIEOBAHUSA, TTPOBEICHHOTO
M. Ancelin u P. Williams-Russo, B o61uiexupypru-
yeckoil mpaktuke croiikas [TOK/[ B couetanun c
JIeTTPECCUBHON CUMIITOMATUKON U CHUKECHUEM Ka-
YecTBa MOBCEHEBHOM KU3HW PETUCTPUPYETCS Y
HOKUJIBIX Jtofieil (crapiie 60 Jer) Gosiee ueM B
50% cayuaeB B TeueHre KaK MUHIMYM HEPBBIX 3-X
MeCAIEB MOCTIEONEePAITMOHHOTO MTepUoa, a y Jio-
neit crapiie 70 et B 4—6% ciydaeB MOXKeT coxpa-
HATHCS 10 TTosiyroa u bouee [120].

[Tpocdmmaktura [TOK/l cBoputTcs k onpezeie-
HUIO PUCKA ee Pa3BUTHS, K PAHHEN TTOCIe0NepanoH-
HOH IMarHOCTHKE U CBOEBPEMEHHOMY HauaJry Helipo-
npotekiuu [ 120, 121]. lsng aToro B HacTos11Iee BpeMS
PEKOMEHIOBAH PSI KA ¥ TECTOB, K KOTOPBIM OTHO-
carcst: mkana s auarnoctuku [TOK/] y noskumibix
(Yamaguchi University Mental Disorder Scale
(YDS)), xparkas mkaja uccjiefloBaHus IICUXITYECKO-
ro craryca Mini-Mental State Examination
(MMSE), paziinanble TECTbI /711 UCCAE/IOBAHNUS BHU-
MaHUs, TAMATH, 3PUTEIbHO-TTPOCTPAHCTBEHHOM OpH-
eHTalluU, a Takxke pedeBbie TecTol [106, 122—124].
[Ipu mpoBeneHny (hapMaKoOJIOrHIECKON HEHpoIpo-
TEKIIUU W KOPPEKIIUU KOTHUTUBHBIX HAPYIIEHUN B
HACTOsIIIEe BPeMsI HanboJIee MePCIeKTHBHBIM CUATA-
€TCsl UCIIOJIb30BAaHUE AHTHOKCHIAHTOB, arOHUCTOB
perenTopos ohaMiHa, HeCTEPOUTHBIX TPOTUBOBOC-
MAJTUTETBHBIX CPE/CTB, PA3JUYHBIX ITUTOKIMHOB, WH-
rubuTOpoB TpoTeas u 1epebposmzuHa. OTMEUEHO,
YTO TPOIIECCHI, BEYITHE K TOBPEKICHUIO HEHPOHOB U
poIecchl, obecreynBaoIe HENPOHAILHYIO I11ac-
TUYHOCTD, PA3/IeJIEHbI BO BPEMEHMU, YTO HEOOXOAUMO
VUUTBIBATD IPU HA3HAYEHUU COOTBETCBYIOIIEH Tepa-
UM, TAK KaK GOJIBITIHHCTBO HEHPOIIPOTEKTOPOB HeTa-
TUBHO BJINAIOT Ha IUIACTUYHOCTH, & CTUMYJSTOPBI
IJIACTUYHOCTH — Ha Helfporiporekiuio. Vckiouyenne
COCTaBJISIET TAHAKAH, KOTOPBIE 00J1a/1ast 1 HEHPOIIpo-
TEKTUBHBIMU CBOWCTBAMU U CBOWCTBAMU CTUMYJIATO-

due to impaired hormone secretion, which may be a
cause of «difficult mask ventilation and intubation»
and hypoxia. In addition, neuropsychologist's or
neurologist's consultation should be included in the
complex preoperative examination to assess the risk
of POCD with subsequent elaboration of measures
aimed at prevention and solution to this problem. As
for the concept of modern anesthetic support in this
category of patients, it is necessary to introduce
modern techniques of anesthesia combining the lack
of adverse effects on the intracranial system and
hemodynamics, produce marked cardioprotective
and stress- protective effects against the background
of reduced pharmacological load on the patient, not
contribute to PONV, as well as to ensure quick anes-
thesia recovery and comfortable nearest postopera-
tive period.

pa IJIACTUYHOCTU, 3HAYUTENBHO YJIYYIIAeT KOTHU-
tuBHbIe pyHKIMU OosbHOTO [125—130)].

3akiaoueHue

Crparerus yCIEIHOTO MePUOTIEPAITMOHHOTO
BeJleHUsI MOKUI0ro GoJIbHOTO ¢ omyxojbio XCO
JIOJKHA OBITH B IMEPBYIO OUYepe/lb HAIlPABJIEHHA Ha
KapAMOIIPOTEKIINIO, CTPECCITPOTEKITUIO U HEHPOTIPO-
Teknuio. JIJist 9T0ro HEOOXOJAUMO YUUTHIBATH (DYHK-
IMOHAJIbHBIE PE3€PBbI OPraHN3Ma, HAJTUYNE COMYTCT-
BytotIiel u crienndury ocnoBHol arosoruu XCO, a
TaKKe TIIATEIBHOE J[00MEPAMOHHOE 00CIel0BAaHIEe
COMATUYECKOTO CTATyCa, B MEPBYIO OYepe/b HAMIPAB-
JICHHOE Ha OIIEHKY COCTOSIHUE CEPAEYHO-COCYANCTOM
u JbixatesbHoit cucrem. OcoOeHHO 39TO Kacaercst
GOJILHBIX C JUTUTETbHBIM aHAMHE30M OCHOBHOTO 3200-
JIEBAaHUSI U TOPMOHAJIBHBIM TUCOATAHCOM. A yUUTBHI-
Basg BO3PACTHOE CHIKeHNE (DYHKITNI HAIIIOUEYHNKOB
Y BO3MOSKHBIN TOPMOHAJIbHBIN ANCOAIAHC, TOKUIIBIM
6ousbHbIM ¢ TraTosiorueit XCO skemaTebHO PaccMoT-
pPeThb BO3MOKHOCTB TIEPUOIIEPAIINOHHOTO TTPUMEHe-
HUST TJIFOKOKOPTHKOU0B. Kpome Toro, HeoOXoimMa
aJIEKBaTHAsT OIeHKa OMOXMMUYECKUX IOKa3areseit
JUIST OTIPEJIETIEHNST AIEKTPOJIUTHBIX U MeTaboJmiec-
KUX HapylIeHUH, nccyieloBaHe KOH(MUTYPAIUU OITy-
xoma XCO nwa KT u MPT pns npornosupoBaHus
BO3HUKHOBEHUS PUCKA WHTPAOIIECPAITMOHHON KPOBO-
norepu u iukBopen. Ocoboe BHUMAHUE CJEIYET yie-
JINTb aHATOMUYECKUM M3MEHEHUSM, BO3HUKAIONINM
BCJIE/ICTBYE HAPYIIEHHOI TOPMOHAJIBHON CeKpeluu,
KOTOpPbIEe MOTYT OBITh IPUYUHOM «TPYAHON MaCOYHOI
BEHTUISAIIUN U UHTYOAllUn» W TUIIOKCUU. Takke, B
KOMILJIEKC TIPEJIOTIEPAIIMOHHOTO 00CIEIOBAHUS JKeJia-
TEJBHO BKJIIOUNUTH KOHCYJBTAIIMIO HEWPOTICUXO0JITa
WJIU HEBPOJIOTa, Ha nipemet pucka passutust [IOK/L,
¢ TocJIety oreit BoipaboTKON MEPOTIPUSITAN, HATIPAB-
JIEHHBIX Ha TPOMUIAKTUKY U PelieHre 3TOi 1mpodiie-
MbL. UTO KacaeTcs KOHIEMIIUA COBPEMEHHOTO aHeCTe-
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