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Ileaw pabomobr — onpereneHne BO3MOKHOCTEl HEMHBA3UBHOTO MCCJIE/I0BAHNSI TEMOAMHAMUYECKOTO CTATyCa GOJBHBIX KOJIOPEK-
TaJIbHBIM PAKOM B PAMKaX NIPEIOIEPALMIOHHOTIO AaHECTE3HOIOTHYECKOro o0 ceioBanus. Mamepuan u memoost. B npen- onepauu-
OHHOM IIepHO/Ie NPOBe/IEH AHAJIN3 FeMOIMHAMHYECKOTO cTaTyca y 97 nanueHToB ¢ KOJIOPEKTAIbHbIM PakoM (46 My:kunH u 31 >keH-
mmHa). Cpeanuii Bogpacr cocrasui 67,59+9,48 ner. Unrpaonepanuonssiii puck no mxaie POSSUM cocrasun 20,20+3,2 Gasuia.
Onenka nenrpanbaoii remoguHamuky (III') npoBoauiach Ha npeIoNepanMoOHHOM dTale BCeM NanieHTaM ¢ nomMouipio «Komiiexk-
ca MOHHTOPHOTO KapHOPECIHPAaTOPHON CHCTEMBI M THPATallMi TKaHeil KoMibloTepuanpoBantoro «/Iuamant» (Cankr-Ilerep-
oypr, Poccust — perucrpaumontoe yaocrosepenue @CP Ne 2008/03201 or 22 asrycra 2008 r.). Pesyivmamut. HennasusHoe uc-
CJIe/IOBaHKE FeMOAMHAMHYECKOTO CTAaTyCa NO3BOJISIET JONOJIHHTH NPEJONEePANMOHHOE 00CIe/I0BaHNe GOJIBHBIX KOJIOPEKTAIBHBIM
pakoM. Y GOJIbHBIX KOJOPEKTAIbHBIM PaKoM B 43,3% ciryyaeB GbLI JUATHOCTHPOBAH THITOJIMHAMUYECKHUI THII KDOBOOGAIIEHN S, B
56,7% cayyaes — syaunamudeckuii. He ycTaHOBIIEHO CYIIECTBEHHOTO BIAMSIHUSI BO3PACTA GONBHBIX HA MX TeMOAMHAMUYECKHIA CTa-
TYC, YTO IOATBEPIKAAET 1e1eCO00PasHOCTb MHOrO(AKTOPHOI OLIEHKH NIepHOIepaoHHOro pucka. Kutoueevie cnosa: konopek-
TAJIbHBIN PaK, TeMOJMHAMAYECKHUII CTaTyC, THIIOAMHAMIYECKHI THII KPOBOOOPAIEHHsI, 9y IUHAMHYECKHIT TUII KPOBOOOPAIIEHHSI.

Objective: to determine the capacities of a noninvasive hemodynamic study in patients with colorectal cancer within a preoper-
ative anesthesiological examination. Subjects and methods. The hemodynamic status was preoperatively analyzed in 97 patients
(46 men and 51 women) with colorectal cancer. Their mean age was 67.59+9.48 years. The POSSUM intraoperative risk scores
were 20.20+3.2. Central hemodynamics was preoperatively assessed in all the patients, by applying a «Computerized Diamant
System for Monitoring the Cardiorespiratory System and Tissue Hydration» (Saint Petersburg, Russia — Registration
Certificate @CP Ne 2008/03201 dated 22 August, 2008). Results. The non-invasive hemodynamic study can supplement a pre-
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operative examination in patients with colorectal cancer. The patients with colorectal cancer were diagnosed as having hypo-
dynamic and eudynamic circulation in 43.3 and 56.7% of the cases, respectively. The age of the patients was not established to
have a significant impact on their hemodynamic status, which confirms that it is expedient to make perioperative multifactorial
risk assessment. Key words: colorectal cancer, hemodynamic status, hemodynamic circulation, eudynamic circulation.
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BBenenue

Kputndaeckne cOCTOSTHISI 4aCTO COTIPOBOKIAAIOTCS Te-
MoguHaMudeckuMu Hapymienusimu [1—5]. Komopexramns-
Hast XMPYPrusl XapaKTepU3yeTcsl BBICOKMM IepUOIepaliu-
OHHBIM pHUCKOM passutus ociaoxkuenmit. P. Kirchhoff n
coastopsl (2010) crparuduinpoBagn PUCKM B KOJOPEK-
TAJIbHOI XUPYPrUM Ha MpeoliepalMoHHble, MHTPaoIepa-
LOHHbIE ¥ HocJIeoneparnonnbie [6]. IIpeaonepannoHtbie
PUCKH OMPEIEAIOTCS COCTOSTHUEM TAIMEeHTa W YCJIOBHO
ObLIM Pas/Ie/ieHbl HA HEKOPPUTHPYEMbIE U KOPPUTUPYEMBbIE.

K HekoppurupyeMmbiM IpeaonepaioHHbIM PUCKAM
OTHOCSITCSI BO3PACT, I0JI, MPEAIIECTBYIONME XUPYPrudec-
KHe BMEIIaTeIbCTBa, COIYTCTBYOIIIE 3a00JI€BaHNUs, @ TaK-
JKe CyMIeCTBYIOIIUE MpeonepanorHbiii puck. K koppu-
rupyembiM (haKTopaM PUCKA OTHOCATCS OXKHPEHMHE,
HYTPUTUBHBINA CTATYC, KAYECTBO HPEIONEPALMOHHON 0Un-
CTKM KUIIEYHUKA ¥ CTENIeHb BBIPAKEHHOCTH [IPe0TIepaliu-
OHHO¥I aHemuu [6].

OueBUIHO, UTO IS KAKIOTO TAIMEHTa MOJLKHA
ObITh IPOU3BE/ICHA UHANBUyadbHAs CTPAaTU(hUKALUS PU-
CKa PasBUTHs OCJIOKHEHUH. JIJist MPOrHO3UpOBaHUs 10~
CJIEOTIEPAIIMOHHON JIETAJIbHOCTH U PA3BUTHUST OCJIOKHEHUIT
B KOJIOIIPOKTOJIOTUM KCIIOJIB3YIOTCS PA3jinuHble IIKAJIbI,
Haubosbiiiee pacnpocTpaHeHye MOMYYNUINA Kaibl ASA
(American Society of Anaesthesiologists), MHOAP (iuka-
s1a MOCKOBCKOIO Hay4HOTo 00IIeCTBA aHECTE3UOJIOTOB-Pe-
anumarosoros), APACHE-IT (Acute Physiology and
Chronic Health Evaluation), ACGBI (The Association of
Coloproctology of Great Britainand Ireland — «Mogesb
CMEPTHOCTU Accolraly KOJOnpoKTosioru Beauko6pu-
tanuu u Upnanauns ), POSSUM un ee monuduxanmu (ko-
sopektanpuasg mkagia — CR-POSSUM — Scores in
Patients Undergoing Colorectal Cancer Resection, IToptc-
myTckas mkana P-POSSUM — Physiologie and Operative
Severity Score for the enumeration of Mortality and
Morbidity), AFC (Association Frangaisede Chirurgie —
Accounanusi xupypros @panuun), SSI (Surgical Site
Infection, The National Nosocomial Infection Surveillance
system, Japan) [6—12]. B nacrosiiiee Bpems tkana POS-
SUM sasnisiercsi 6a30BOii METOIOJIOTHEN B OIICHKE ITIE€PU-
OIIEPAIIIOHHOTO PUCKA B ONEPATUBHON KOJOIPOKTONOTUY
[10]. OntHako Bce nepedncyeHHbIe MKATbl UMEIOT OTPaHU-
YeHUs CTeln(pUIHOCTH.

Orerka CTEMeHN aHecTe3N0JOTHIECKOTO PHCKA,
KOHKPETH3allKsl IJIaHa NPOGUIAKTUKN UHTPAOIIEPAIIUOH-
HBIX OCJIOKHEHUIT SBJISIIOTCSI HEOTHEMJIEMON YaCThiO MO/
IOTOBKH IAI[MEHTA K ONIePATUBHOMY JIEYEHHIO B KOJIOTIPOK-
TOJIOTUH, YTO MPEAIIOJNAraeT 3HAYMMOCTh KOHKPETU3AIUK
reMOJIMHAMUYECKOro crtatyca GosbHoro [13, 14]. B aroii
CBsI3U HEOOXOMMO 0CO00 TTOUEPKHY Th, YTO KOJOPEKTAIb-
HbBIIl PaK NPUBOAUT K PA3BUTUIO BHIPAKEHHBIX TEMOUHA-

Introduction

Critical illness are commonly associated with alter-
ations of hemodinamics [1—5]. Colorectal surgery is char-
acterized by a high perioperative risk of complications. P.
Kirchhoff and co-authors (2010) stratified the risks of
colorectal surgery in preoperative, intraoperative and
postoperative stages [6]. Preoperative risks are deter-
mined by the patient's condition. The risks are condi-
tionally divided into non-correctable and correctable.

Non-correctable preoperative risks include age,
gender, previous surgery, concomitant diseases, as well as
the existing preoperative risk. Correctable risk factors
include obesity, nutritional status, quality of preoperative
bowel cleansing and severity of preoperative anemia [6].

It is obvious that individual stratification of the risk
of complications must be performed for each patient.
Various scales are used to predict the postoperative mortal-
ity and the risk of complications in coloproctology. The
most widespread scales include: ASA (American Society of
Anaesthesiologists scale), MEAR (scale of Moscow scien-
tific society of anesthesiologists and reanimatologists),
APACHE 1I (Acute discrimination and Chronic Health
Evaluation), ACGBI (The Association of Coloproctology
of Great Britainand Ireland — Model mortality Association
of Coloproctology of Great Britain and Ireland), POSSUM
and its modifications (colorectal scale — CR-POSSUM —
Scores in Patients Undergoing Colorectal Cancer
Resection, Portsmouth scale, P-POSSUM — Physiology
and Operative Severity Score for the enumeration of
Mortality and Morbidity), AFC (Association Frangaisede
Chirurgie-the Association of surgeons of France), SSI
(Surgical Site Infection, The National Nosocomial
Infection Surveillance system, Japan) [6—12]. The baseline
methodology of preoperative risk assessment in operational
coloproctology is the POSSUM scale by now [10].
However, all of these scales have limited specificity.

The assessment of the anesthetic risk degree as well
as the specification of the plan for the prevention of intra-
operative complications is an integral part of the patient's
preparation for surgical interventions in proctology,
which suggests the importance of determination of the
patient” hemodynamic status [13, 14]. It should be men-
tioned, that colorectal cancer causes the development of
expressed hemodynamic disturbances due to clinical man-
ifestations of chronic intestinal obstruction, especially in
case of metastasis [15—17]. However, the functional state
of hemodynamic system of this contingent has not been
intensively studied. Moreover, it is not reflected in the
assessment the perioperative anaesthetic risk. However, it
is obvious that maintaining of effective intestine perfusion
is a significant factor of anesthetic management [18].
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MUYEeCKUX HApYIIEHNU! BCJIEACTBUE KJINHWYECKNX MPOSB-
JIECHWIT XPOHWYECKON KHUIMEYHON HEMPOXOAMMOCTH, OCO-
GEHHO TIPM METACTA3UPOBAHUK OHKOJIOTHYECKOTO MPOIIEC-
[15—17].

I‘CMOI[I/IHH_MI/I‘{CCKOI'/JI CHUCTEMBI Y YKAa3aHHOI'O KOHTUHI'CHTA

ca Opnako GyHKIIMOHAIBHOE COCTOSHUE
JIOCTATOYHO HE U3Y4eHO U, Oojiee TOTo, He HAXOMHUT JIOJIK-
HOTO OTPa’KEHUS B IIPOTHO3HBIX aHECTE3NOJOTMYCCKUX CH-
cTeMax OIEHKH IIepUOIIepaIlnoHHOTr0 pucka. Bmecre ¢ teM,
OUYEBH/IHO, YTO coxpaHeHue ahdeKTUBHON 1nepdysun Ku-
IIeYHIKA SBJISETCS 3HAYUMBIM (PaKTOPOM aHECTE3HOIOTH-
yeckoro obecrieuenus [18].

C 11es1b10 OIEHKHU COCTOSIHUS Cep/IeUHO-COCYUCTOM
CHCTEMBI, a TAKJKE OTIpe/eIeHNs GHOMEXaHUYECKIX XapaK-
tepucTik addektnBHocTH HYHKITMOHUPOBAHUS OPraHOB
KPOBOOOPAIIEHNST HCTIOJB3YETCsT GOJBIIOE YUCITIO TEXHOJO-
THI: KOMIBIOTEpHAss W MarHUTHO-PEe30HAHCHAs TOMOTpa-
¢us, anrmorpadms, sxoxapaunorpadus, yJIbTPasByKOBast
nomieporpadust, Kapauorpadus, 31eKTPONMIICAHCHbIE
METO/bl (dJIeKTpOUMIIe/jaHcHas ToMorpadus, MHOTOKa-
HasbHast peokapauorpadus) u gpyrue. O4eBUIHO, UTO pe-
IIeHVe BOIPOCaA O BEIGOPE METO/A OCYIIECTBIISIETCS Ha OC-
HOBAHNN aHaIM3a CJEAYIONMX (aKTOPOB: KJIMHUYECKUE
[PHOPUTETHI (TSIKECTH COCTOSTHST OOJIBHOTO, 0COOEHHOCTH
JMarHOCTUKU 3a00JIeBaHusl), PErJaMeHT MOHUTOPUHTA
(TIOCTOSTHHBIH, JIMHAMUYECKUI KOHTPOJIb), MWH(MOPMATHUB-
HOCTb METOJIa, TAll IIPOTOKOJIA JiedeHus (joomneparon-
HBIH, WHTPAOTIEPAIMOHHBIN, MTOCIEOTIePAITIOHHBIN TTepH-
on), JKN3HEYTPOKAIOMINX
OCJIOKHEHWH TIPN BBITIOJHEHWH OTIEPATUBHBIX BMeIIa-

PUCK  BO3HUKHOBEHUS
TEJILCTB U UCTIOJB30BAHUI METOIOB KOHTPOJIST TAPAMETPOB
TeMOINHAMUKH, TOCTYITHOCTh METO/IA 1 €TO CTOMMOCTb.
BOBITM 9MCJIOM MCCIEOBAHNHT TTOKa3aHa BO3MOK-
HOCTH MCTIOJIB30BAHIS TIPH MOHUTOPUHTE (DYHKITHI TEMO/TH-
HAMUKI METO/IA YIIBTPA3ByKOBOH JIOMTIIIEPOrpadu U METO-
Jla 9JEKTPONMIIEIAHCHON peorpadiil. YKa3amHble MEeTObI
SIBJITIOTCST HEMHBA3UBHBIMU U TIO3BOJISTIOT OTIPE/ICSTTD Yap-
HbIii 00bEM, CeplIeUHbIN BBIOPOC 1 APAMETPbI IOCTHATPY3KH
[19—23]. OueBuHO, 4TO NOKA3AHUS K UCIIOJIB30BAHUIO He-
MHBA3WBHBIX METO/IOB B aHECTE3MOJOTHN — PEAHMMATOJIO-
UM UMEIOT OrPaHUYeHst; 60JIee TOrO — UCKJIOUAOT KIIMHU-
YecKHe CUTyallud, B KOTOPbIX HEOOXOAMMBI TOYHAS
KOHKPETU3AINST TeMOMHAMITIECKUX TTAPAMETPOB U OTiepa-
THBHAsT KOPPEKITHST TPOTOKOJIOB JIEIEHNST, B TOM UHCJIE BOJIE-
MHUUECKOTO conpoBoskiieHus [ 24—28]. KoppektHas akcrrya-
TANUs anmapaTypbl HEWHBA3MBHOTO TE€MOIMHAMUIECKOTO
MOHUTOPHHTA TIPEAMOIATAeT MUHUMU3AINIO BIUSHUST (hak-
TOPOB, YBEJTUUUBAIOIINX TIOTPEITHOCT MeTo/a (TIOJIOKEHIEe
JaTYNKOB, 00beMHast HHMY3US C OCIE/IYIONIUM U3MEHEHM-
€M COCTaBa 1, CJIeJI0OBATETHLHO, COMPOTUBIIEHNST KPOBY U JINM-
o1, nonokerue GosbHOro U AP.) [29—33]. HennsasusHbie
METOJibl, OE3YCJOBHO, HE SIBJISIIOTCS abTePHATUBON MHBa-
3WBHBIX, T.K. TO3BOJISTIOT BLISIBUTD JIUIITH TEHICHITUN H3MEHE-
HUIT TeMOJMHAMIYECKOTO CTATyCa B OTBET HA Pa3BUTHE TTaTO-
Jlorudeckoro tpoiecca. CyIlIecTBEHHO, 4TO YKa3aHHbIE
METOJIbl MOTYT ObITh UCIIOJIb30BAHBI [IPK OTCYTCTBUU KJIMHU-
YeCKUX TTOKa3aHNH K KaTeTepu3aliii IeHTPATHLHON BEHDL.
[IpuMeHUTEIbHO K HacTosimiell paboTe cunTaeM He-
00X0ANMBIM 0OPATUTh BHUMAHKE Ha TOT (aKT, 9YTO UCCIIe-

A large number of methods are used to assess the
state of cardiovascular system and to determine the bio-
mechanical parameters of the efficiency of cardiovascular
system function. They include computer magnetic reso-
nance tomography, angiography, echocardiography, ultra-
sound dopplerography, cardiography, electrical imped-
ance methods (electrical impedance tomography, multi
reocardiografy) and others. Obviously, the choice of the
method is based on the analysis of the following factors:
clinical priorities (the patient's condition, peculiarities of
disease diagnostics), the regulations of a patient's man-
agement (prolonged dynamic control), informative
method of the treatment protocol phase (preoperative,
intraoperative, and postoperative period), the risk of life-
threatening complications of the interventions and the
use of the methods of the monitoring of hemodynamic
parameters, the availability of the method and its cost.

A large number of studies have shown the possibili-
ty of a doppler ultrasound and impedance rheography use
when monitoring the hemodynamics. These methods are
non-invasive and allow determining the cardiac output
[19—23]. Obviously there are limitations for the use of
non-invasive methods in anesthesiology and intensive
care; the clinical states, in which a doctor needs a precise
specification of hemodynamic parameters and timely cor-
rection of treatment protocols, including volemic mainte-
nance, are excluded [24—28]. The correct use of the
equipment for non-invasive hemodynamic monitoring
involves the minimization of influence of the factors
decreasing the accuracy of the method (the position of the
sensors, the volumetric infusion with subsequent changes
in the composition and the blood and lymph resistance,
the position of the patient and others) [29—33]. Of
course, non-invasive methods are not alternative to the
invasive ones, because they only allow determining the
changes of hemodynamic status in response to the devel-
opment of a pathological process. These methods are to be
used in case of clinical contraindications to the central
vein catheterization. Numerous studies have been per-
formed as a part of preoperative examination of patients in
the surgical departments.

The objective of current study was the assessment
of the opportunities of non-invasive study of hemody-
namic status in patients with colorectal cancer as a part
of preoperative anesthetic survey.

According to the objective of the study it was
devoted to the analysis of hemodynamic parameters in
patients with colorectal cancer, depending on the age, the
location and stage of the malignant process.

Materials and Methods

An analysis of hemodynamic status of 97 patients with col-
orectal cancer (46 men and 51 women) was performed. The mean
age of the patients was 67.59+9.48 years. The POSSUM scale risk
score was 20.20+3.2 points, the ASA scale risk score was
2.965+0.15 points. All the patients were performed the assessment
of central hemodynamic (CH) with computerized complex moni-
toring of cardio-respiratory system and tissue hydration
Diamant» (St. Petersburg, Russia — registration certificate DCF
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JOBaHMs GBLTN BBITIOTHEHBI B PaMKaX MPEA0ePalioOHHOTO
o06citeioBaHus OOJIBHBIX B YCJIOBUSAX XUPYPTHYECKOTO OT-
JICJICHUSI.

[Tenb HACTOSIIIEH PAGOTBI — OMPE/IENCHIE BO3MOKHO-
cTefl HEeMHBa3WBHOTO MCCACAOBAHUS TEMOANHAMITIECKOTO
cratyca O0JTbHBIX KOJOPEKTATBHBIM PAKOM B PAMKAX ITPE/IO-
MEPAIIMOHHOTO AHECTE3MOTOTHICCKOTO 00CIEI0BAHMSI.

B COOTBETCTBUM € YyKa3aHHOMW T1€JbI0 HATIPABICHHSI
MCCEI0BAHUS OBLIN TOCBATIEHBI AHAN3Y TeMOANHAMIYC-
CKWX MapaMeTpOB Y GONBHBIX KOJOPEKTATIHHBIM PAKOM B
3aBUCHUMOCTH OT BO3PACTA, JOKAIM3AIMU U PACTIPOCTPA-
HEHHOCTH OHKOJIOTUYECKOTO MPOIECCa.

Marepuan u MeTObI

B npeznonepamnmontom nepro/ie IpoBeieH aHaIN3 TeMO/[ITHA-
MHUUYECKOTO ctatyca y 97 MalreHTOB ¢ KOJIOPEKTATIbHBIM PAKOM
(46 myxunn u 51 sxenmuua). CpeaHUil BO3pPACT COCTABUII
67,59+9,48 net. Mnrpaonepanuonubiii puck 1o mnkare POSSUM
coctasua 20,20+3,2 6asna, o mkane ASA — 2,965+0,15 Ganos.
Ortenka nentpanbaoii remoauuamuku (1LI) npoBoauiack Ha mpe-
JIONepaIinoHHOM 3Talle BCeM TaIIieHTaM ¢ moMoIbio « Kommrekca
MOHHUTOPHOTO Kap/HOPECIINPATOPHOI CUCTEMbI U THPATAINN
TKaHell KoMIlbloTepusupoBanHoro «/lmamanrts»» (Cankr-lIlerep-
6ypr, Poccusi — perucrpaimonnoe ynoctoBepenne DOCP
Ne2008,/03201 ot 22 aBrycta 2008 r.). McceioBanus BbIIOTHEHbI
B PaMKax IIPEeONEPAIIMOHHOTO 00CIEI0OBAHNUS; PErJIAMEHT U3Me-
peHus BKIIoYasl 3-X KPaTHYIO 3aIHCh PeOTrPaMMBI ITPU MTOJI0KEHITH
GOJILHOTO «Ha CIUHE» BHE 0OBEMHON BOJEMUYECKON HH(DY3HOH-
HOI HArpy3KHU.

Omnpezensin caenyiomue mapamerpsl: A/l cucronmyeckoe,
AJl mmacrommyeckoe, AJl cpennee, cepupeunsiii nnpexc (CIN),
yaapubiii nugexce (YIN), obiiee nepudepuyeckoe conpoTuBieHne
cocynos (OIICC), koapdumnment pesepna (KP), nnmexc mocras-
xu kuciaopoga (MJIK), munexe nepudepnyeckoro cocyaucToro
conporussiernst (MIICC), ungeke paboTbl JEBOrO KelyI0uKa
(UPJIK). B 3aBucnmoctn ot 3navenuii CU, KP, UTICC, UPJIK
reMO/INHAMUYECKII OTBET PACIEHMBAJICS KaK THIIOAMHAMUYEC-
KU, HOPMOIUHAMIYECKII U TUTIEDMHAMUYeCKUii [34].

[Iprr 06paboTKe MAHHBIX TPUMEHSIINCEH CJEAYIONIHE CTATHC-
THYECKHME METO/bl U KPUTEPUN: CPABHEHUE ¢ HOPMOMW BBITIOJIHS-
JIOCH € YYETOM CTaHAAPTHON MOTPEITHOCTH BEIGOPOYHOTO CPEHE-
TO; /1A TIPOBEPKH OJHOPOAHOCTH TPYII HCIOJb30BAJICS
JIBYCTOPOHHUI PAHTOBBIN KpuTepuii MaHHa— YNTHH— YUIKOKCO-
Ha C TOYHBIM BBIYNCJICHUEM (PaKTHYECKOTO YPOBHS 3HAYMMOCTH
(p); 1 TPOBEPKU OTHOPOTHOCTH MPOTIOPIINI TPUMEHSIJICS TOY-
HBIIA ABYCTOpOHHMI KpuTepuii Dummepa amts tabmwi 2X2. Borumc-
sternd BoinoaHAuch B makere STATISTICA.

PesyubraThl 1 00CyKAEHUE

[Tpu uccieoBaHUYM TEMOIMHAMUYECKOTO CTaTyca B
1[EJIOM B IPYIITIE HAIIMEHTOB C KOJIOPEKTAIbHBIM PAKOM BbI-
SIBJICHBI CJIEYIOITIE OCOOEHHOCTH.

[TokazaTesn YacTOTHI CEPJEUYHBIX COKPAIICHUI
(80,43+15,06 B MHH), a TakKe CPEIHEr0 apTepHaJbHOIO
nassienns (107,95+12,82 Mm pr. ct.), yapHoro oGbemMa Kpo-
Bu (68,13%18,95 mu), MuHyTHOrO 00BEMA KPOBOOOpAIIEe-
s (4,984+1,1211/Mum/M?), XapaKTepu3yIolye Pa3oByio
1 MUHYTHYIO TIPOU3BOAUTEIbHOCTD CEPEYHOI MBIIIIIIbI, yC-
TAHOBJIEHBI B TIpe/ieJiaX HOPMAJIbHBIX BEJIMYNH; YIAapHbBII
WHJIEKC, OTPaKAONIMI PAa30BYI0 MPOU3BOAUTEIBHOCTH
cep/illa, OTHECEHHYIO K TOBEPXHOCTH TeJia, — B Ipejesaax

HkHed rpanutbl Hopmbl (40,08+10,01mm/M°/yrap). Be-

Ne 2008,/03201 from August 22, 2008) before the surgical inter-
vention. The research was performed as a part of preoperative
examination; the reogramme was recorded three times in the <on
the back» position out of volemic infusion load.

The following vital signs were determined: systolic blood
pressure, diastolic blood pressure, mean blood pressure, cardiac
index (CI), stroke index of left ventricular (SI), total systemic
vascular resistance (TSVR), reserve ratio (RR), oxygen delivery
index (ODI), systemic vascular resistance index (SVRI), stroke
work index of the left ventricle (SWILV).

Depending on the value of the signs above the hemodynamic
response was regarded as hypodynamic, normodynamic and
hyperdynamic [34].

To statistically process the data, the following statistical
methods and criteria were used: a comparison to the norm was
performed to meet the standard error of the mean of the sample;
bilateral ranking Mann — Whitney — Wilcoxon criterion to cal-
culate the actual level of significance (P) was used to verify signif-
icance when the distribution was not normal due to altered homo-
geneity of the group(s); the exact two-sided Fisher's exact test
was used to verify the homogeneity of the proportions. All the cal-
culations were carried out with the aid of STATISTICA.
Differences at P values<0,05 were considered significant.

Results and Discussion

The evaluation of a hemodynamic status of patients
in a group of patients with colorectal cancer revealed the
following features.

The heart rate (80.43£15.06 in min), the mean arte-
rial pressure (107.95£12.82 mm Hg.) the stroke volume
(68.13+18.95 ml), the cardiac index (4.984 of * 1, 1
litre/m?), which characterize one-minute function of
heart muscle, were all within the normal ranges; the
stroke index of left ventricular, reflecting a one-momet
heart function, related to the body surface, was within
the lower limit of the norm (40.08+10, gXm/m?*/systola).
The value of cardiac index was below the reference values
(2.955+0.713 1 /min/m?).

In our opinion, reserve ratio (119.1%¥25.85%),
stroke work index of the left ventricle (41.835+10.184
gxXm/m’/systola) indicate the risk of cardiovascular
system dysfunction; the systemic vascular resistance
index (3038+878.9 dynXsec/sm’/m?) recorded in a cur-
rent study, exceeded the reference value in two times,
which could be due to compensatory vasospasm-related
to chronic shortage of blood volume due to the pro-
longed period of violation of intestinal contents passage.
Thus there was a tendency to a hypodynamic type of
blood circulation (reduced CI, SWILV and RR), which
led to the reduction of oxygen supply and increase the
risk of circulatory hypoxia (reduced ODI up to
461+124.6 ml/min/m?). Characterizing the hemody-
namic status of patients, we should emphasize, that
there were no cases of clinically severe forms of intesti-
nal obstruction in the study.

The study did not reveal significant differences of
hemodynamic parameters in two age subgroups of
patients (under 60 years of age and over 60 years old)
except a higher index scores systemic vascular resistance
in the older age group (3093.55+922.63 dynXxsec/sm’/m*
in the group of patients over 60 and 2837.24+679.49
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JIMYMHA CEPJEYHOro WHiekca cocraBuia 2,955+0,713 i/
MITH/M?, 9TO HIKE pedepeHCHBIX 3HAUCHUT.

I[Tokazarem koacdunmenta pesepsa (119,1+25,85%),
UHEKCAa  yHapHOil  paboThl  JIEBOTO  JKEJIYyIOYKa
(41,835+10,184 r-cXm/M*/cucrosa), Mo HAIIEMY MHEHUIO,
CBUIETEJbCTBYIOT 00 OrPaHUYEHUN KOMIIEHCATOPHBIX pe-
3€PBOB, UTO YKa3bIBA€T Ha HAJIMYNE PUCKOB TUCHYHKIIUN
CEPAEYHO-COCYMCTOH CHCTEMbI; 3a(DMKCUPOBAHHOE HAMK
JIBYXKpaTHOE TpeBbIlieHne pedepPeHCHBIX 3HAYEHUI T10-
KazaTeJist MHEKCa CUCTEMHOTO COCYIUCTOTO COTIPOTUBIIE-
Hug (3038+878,9 nunXcek/cM’/M?), BEPOATHO, 00YCIOB-
JIEHO KOMIIEHCATOPHBIM Ba30CHA3MOM, CBSI3aHHBIM C
XPOHUYECKUM AeUInToM 00beMa UPKYIUPYIONiel Kpo-
BU BCJIEJICTBUE MPOAOJIKUTEIBHOTO MEPUOIa HApYIIEHUsI
maccaska KUIMIETHOTO COepsKuMoro. TakuM 06pa3oM, BbI-
SIBJIEHA TEHACHTINS K TUTTOAMHAMITYECKOMY THITY KPOBOOO-
pamenus (camkeransie CU, UPJIJK, moseimennsrit KP n
UIICC), 4To NPUBEJIO K CHUKEHUIO 0OecriedeHrs TKaHel
KHCJIOPOJIOM U TIOBBIIIEHUIO PUCKA PAa3BUTHUST 1IUPKYJIS-
topaoii runokcuu (cumwkenne WK no 461+124,6
wi/Mui/m?). TIpr XapakTepucTuke reMOANHAMIIECKOTO
cTatyca G0BHBIX CIETYET OTMETUTD, YTO KIMHUIECKH TSI-
SKEJIBIX (POPM KHIIEUHOIT HEITPOXOAUMOCTH He OBLIO yCTa-
HOBJIEHO HU B OJTHOM CJIyYae.

[TpoBeneHHble MCCTETOBAHMS HE BBISBUJIN CYIIECT-
BEHHBIX PA3JINYNIl TeMOIMHAMUYECKUX TTAPAMETPOB B JIBYX
BO3PACTHBIX MOATPYTIAX — y MaleHToB Mosoxe 60 et
crapiue 60 Jsiet, 3a UCKIOUeHeM 6oJiee BBICOKHMX OKas3aTe-
JIel MHJIEKCa CUCTEMHOTO COCY/IUCTOTO COIPOTUBJICHUS B
rpynme  (3093,55£922,63
cpaBHeHuto c¢ 2837,24+679,49
auHXcek/eM’/M? B TpyIiie 60/bHbIX 110 60 J1eT) u uHaeKca

cTapuieii  BO3PacTHOI

auHXek/cM’/M® 1o
MOCTaBKU Kuciopoma (B cpaBuennu: 454,61+123,74
wir/mua/ M u 482,88+£128 mu/mun/M?). CrrenoBaTesbHO,
crapiuas BO3pacTHasl IPYyIIA XapaKTepUusyeTcs: GOJIbIINM
OTPaHUIEHIEM KOMTIEHCATOPHBIX BO3MOKHOCTEN TIPH TH-
MOTOHUYECKOM THIIE KPOBOOOPAILEHUS; OJHAKO BO3PACT
GOJIBHOTO HEe MOKET ObITh PACCMOTPEH B KauecTBE CaMo-
CTOSITESTBHOTO (haKTOpa, OTPAHUIMBAIONIETO BO3MOKHOCTD
BBLITTOJTHEHUS OTIEPATUBHOTO BMeTmaTerbeTsa |35, 36]. Oue-
BUJIHO, YTO 0OCOOGEHHOCTH (POPMUPOBAHMSI TUIIA TEMOIMHA-
MHUYECKOTO OTBETA 3aBUCIT OT CTETMEHW BBIPAKEHHOCTH
CUMITATUIECKON W TAapaCHMIIATHIeCKON PEakIuii B OTBET
Ha noBpeskaaonnii paktop. CToJb :Ke 09eBUIHO, YTO HTU-
OJIOTHS, MHTEHCUBHOCTD M TIPOJOJKUTENLHOCTD arpeccun
OTIPEIETISIIOT WHANBUAYATHHOCTh CHCTEMHOTO TIOCTarpec-
CUBHOTO OTBETA C BO3MOYKHOCTHIO CMEIIEHUST KOMIIEHCA-
TOPHOTO PETYJIUPOBAHIST TEMOINHAMUYECKOTO CTaTyCa KaK
B CTOPOHY YPE3MEPHOH CUMIATHYECKOH (XapaKTepHO /I
CUMITATOTOHNH), TaK W B CTOPOHY TapacUMIATHICCKON
(XapakTepHO [JIsT BATOTOHUH ) MIMITYJIbCAIINN, YTO OTIFCAHO
JUTSL PA3JIMYHBIX MTATOJIOTNYECKUX cocTostuuii [37, 38].

B 43,3% ciydaes (42 w3 97) GblT [MarHOCTHPOBAH
TUIIOIMHAMUYECKU I TUIT KPOBOOOPAIIIEHNUST, COOTBETCTBEH-
1o, B 56,7% caydaes (55 u3 97) — syAnHAMUYECKUIT THTT
(1abu. 1). CpaBHeHUsI reMOIMHAMUYECKUX NAPAMETPOB B
TpyTIax moxasano goctoBepHoe pasangue (p<0,001) cie-
JYTOIUX TTOKa3aTesiel: cep/ieuHblil nHaeKe (MpU TUITOIN-

dynXsec/sm’/m? in the group of patients under 60,
respectively) and the index of oxygen delivery
(454.61£123.74 ml/min/m?* in the group of patients over
60 482.88+128 ml/min/m? in the group of patients under
60, respectively). As a consequence, the older age group
was characterized by a larger restriction of compensatory
capabilities in case of hypotonic type of blood circulation;
however, the age of the patient can not be considered to
be an independent factor limiting the ability to perform
surgical intervention [35, 36]. It is obvious, that the
peculiarities of the hemodynamic response type depend
on the degree of sympathetic and parasympathetic reac-
tions in response to damaging factor.

It is equally obvious that the etiology, intensity, and
duration of a malignant process determine the peculiarities
of the individual response along with the capability of com-
pensatory regulation of hemodynamic status either towards
sympathetic (typical of sympathotony), or parasympathet-
ic (typical vagotonia) excessive activity which is described
for different pathological processes [37, 38].

43.3% (42 97) and 56.7% (55 97) of patients were
diagnosed with hypodynamic and eudynamic type of
blood circulation, respectively (table 1).

The comparison of hemodynamic parameters in two
groups showed a significant difference (p<0,001) of the
following indicators: cardiac index (2.36+0.33 1/min/m?
in patients with hemodynamic and 3.41+0.58 1/min/m*in
patients with eudynamic type of blood circulation,
respectively), reserve ratio (100.8+18.03% in patients
with hypodynamic and 133.12+21.92% in patients with
eudynamic kind of blood circulation, respectively), sys-
temic (3691+872
dynXsec/sm’/m? in patients with hypodynamic and
2540+460 dynxsec/sm’/m? in patients with eudynamic
kind of blood circulation, respectively), stroke work
index of the left ventricle (33.49%6.47 gxXm/m?*/systola in
patients with hypodynamic and 48.2+7.56 gXm/m?/sys-
tola in patients with eudynamic type of blood circulation,
respectively), the index of oxygen delivery
(367.69£81.67 ml/min/m* in patients with hemodynam-
ic and 532.28+102.93 ml/min/m?* in patiens with the
eudynamic type of blood circulation, respectively). Thus,
all the patients with the hypodynamic type of blood cir-
culation were diagnosed with significant vasospasm,

vascular resistence index

which is mainly caused by a decrease of oxygen delivery
index. There was a significant negative feedback between
SVRI and ODI (7=0.03).

It should be mentioned, that eudynamia was diag-
nosed in more than half of the patients; it is not consid-
ered to be a reliable evidence of the stability of hemody-
namics. According to the literature, this type of blood
circulation can have a tendency towards hyperdynamia
with the risk of failure of cardiovascular system adapta-
tion in case of stress [38].

The location of cancerous process can be considered
to be an independent factor affecting hemodynamic adap-
tation; in patients with hypodynamic type of blood circu-
lation (S1<2.8) 50% (10 of 20) had left-sided, 42.8% (24
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B momomp mpakTuKyomemy spauy

TaGauna 1. [lokazaTen reMOMHAMUKH Y GOJIBHBIX KOJIOPEKTAIBHBIM PAKOM B 3aBUCUMOCTH OT THIIa KPOBOOGPAIIEHUS
Table 1. The features of hemodynamic in patients with colorectal cancer depending on the type of blood flow

Indicators Value of indicators in the groups
Hypodynamic type: Hyperdynamic type: Fact. level
subgroup with subgroup with of significance

CI<2,8 I/min/m’ (n=42) CI> 2,8 1/min/m’ (n=55) ()
Stroke index of left ventricular (ml/m?) 32,89+6,55 45,57+8,64* < 0,001
Cardiac index (litre/m?) 2,36+0,33 3,41+0,58 The index

to determine subgroups

Reserve ratio (%) 100,8+18,03 133,12+21,92* < 0,001
Systemic vascular resistance index (dynXsec/sm’/m?) 3691+872 2540£460* < 0,001
Stroke work index of the left ventricle (gXm/m?/systola)  33,49+6,47 48,2+7,56* < 0,001
Oxygen delivery index ml/min/m? 367,69+81,67 532,28+102,93* < 0,001
Heart rate (HR) in min 79,59+14,60 81,01+15,47 0,556
Systolic blood pressure (mm Hg) 141,71+24,46 143,07+19,71 0,651
Diastolic blood pressure (mm Hg) 84,33+12,61 83,31+9,01 0,671
Mean arterial pressure (mm Hg) 107,14£14,19 108,57+11,76 0,888

IIpumevanue. The indicator — ITokasaresnnb, en. uamepenus; Hypodynamic type: subgroup with CI<2,8

I/min/m* (n=2) —

runognHaMuyeckui T 6osbible ¢ CU<2,8 n/mun/m* (n=42); Hyperdynamic type: subgroup with CI>2,8 ii/mun/m* (n=55) —
runepaAnHamMudecknii Tui: 6oapnsie ¢ CU>2,8 m/mun/m* (n=55); Fact. level of significance (p) — daktuaecknii ypoBeHb 3HAUNMOCTH
(p); Stroke index of left ventricular (ml/m*) — ynapubiii unnexe, a/mun/m% Cardiac index (litre/m?) — cepueunsiii mHAEKC,
a/mun/m% Reserve ratio — Koadduiment pesepsa; Systemic vascular resistance index (dynXsec/sm’/m?) — MHIEKC CUCTEMHOTO
COCY/ICTOTO COTpoTUBIeHus, iunXcek/em’/m% Stroke work index of the left ventricle (gXm/m?/systola) — nnnexce ygapuoit paborst
JIEBOTO sKeJyiouKa, r-cXm/m?/cucrona; Oxygen delivery index ml/min/m? — ungekc nocraBku Kuciaopoga, mia/Mun/m% Heart rate
(HR) in min — yactoTta cKepiednbIx cokparienuii, yu/mun; Systolic blood pressure (mm Hg) — A/l cucronmyeckoe, MM PT. CT.;
Diastolic blood pressure (mm Hg) — A/l anacrosmdeckoe, MM pt. ¢T.; Mean arterial pressure (mm Hg) — AJl cpeanee, MM pT. CT.

3xech u B TabI. 2—4: * — p<0,05.

Note. Here and in Table 2—4: Bilateral ranking Mann — Whitney —

HamMuaeckoM tute — 2,36+0,3371/MuH/M?, TIpU 9y TIHAMI-
geckoM Tutie — 3,41%0,58 1/Mum/m*), koadunment pe-
3epBa (mpu runoguHamuyeckom Ture — 100,8+18,03%,
mpu syanHammaeckom tume — 133,12£21,92%), wnmexc
CUCTEMHOTO COCYANCTOTO COTIPOTUBIICHS (TTPU THTOANHA-
mudeckoM tute — 3691872 murXcex/cm’ /M, IpH yIn-
HamuueckoM Ture — 2540460 qurXcek/cm’/M?), MHIEKC
yAapHOU paboThI JIEBOTO JKeMyM0uKa (1P TUIIOAMHAMIYE-
ckoMm Tutie — 33,49£6,47 T-cXM/M*/CUCTOA, TIPU DyANHA-
MudeckoM tute — 48,2+7,56 T-cXm/M’/cucTonna), mHIeKC
MOCTAaBKU KHUCTOpofa (TPW TUTMOJMHAMIYECKOM THTIE —
367,69+81,67 wmi/MuH/M’, TPU IYAUHAMUIECKOM —
532,28+102,93 mu/mum/m*). Takum obpasom, HaMU 3a-
(bUKCUPOBaH BBIPAsKEHHbII Ba3ocnasM y OOJBHBIX € THIIO-
JMMHAMIYECCKAM THUIIOM KPOBOOOpAIICHUS, KOTOPBIH BO
MHOTOM OOYCJIOBHJI CHUKEHME UHIEKCA JOCTABKU KUCJIO-
poza. YcraHoBJIeHA 3HAYMMast OTPUIlaTeIbHAS KOPPEJISIN-
onrnas cBa3b Meskay MIICC u U/IK ma yposne =0,03.

Ciielyer OTMETHTb, Y4TO BbISIBJICHHAs Hamu OoJiee
YeM Y [OJIOBUHBI OOJIbHBIX 9yIMHAMUS HE SIBJISICTCS I0CTO-
BEPHBIM TTOATBEPKACHUEM YCTONUYNBOCTA CHCTEMBI TEMO-
MUHAMUKH. 110 TaHHBIM JTUTEPATYPhI, YKA3aHHBIH THTT KPO-
BOTOKA B YCJOBUSIX CTPECCOPHOTO BO3ACHCTBYS MOJKET
UMETD TEHAEHIINIO K CMETIEHUIO B CTOPOHY THTIEPAMHAMUN
C PUCKOM CPBIBA AIATITAIINHI CO CTOPOHBI CEPAECTHO-COCYTH-
cToit cuctemsr [38].

ITpemcTaBsieTcst CyNMECTBEHHBIM yCTAaHOBICHHDIH
daxT: JoOKaIN3aIMsd OHKOJIOTHYECKOTO IIPOIlecca MOKET
OBITH PACCMOTPEHA B KAUECTBE CAMOCTOSITEILHOTO (haKTopa
BJMSHUS HA TEMOJAMHAMUYECKYIO aJanTaInio; BLISBICHO,
YTO 4MCI0 GOTBHBIX C TUIIOJUHAMUYECKUM TUIIOM KPOBO-
obparenus: (CU<2,8) 1pu JIeBOCTOPOHHEN JIOKATU3ALIUY

Wilcoxon criterion was used to compare two groups; * p<0,05.

of 56) intra-rectal, 35.3% (6 of 17) right-sided location of
cancerous process, respectively.

We identified the differences of hemodynamic sta-
tus in patients with different location of cancerous
process (table 2); there was more sufficient manifestation
in patients with colorectal cancer located in the rectum,
and when left-sided locations were compared with the
right-sided ones. A small number of cases of cancer locat-
ed in the transverse colon (n=4) did not allow us to form
an independent research group. The main hemodynamic
characteristics, indicating the presence of severe physical
inactivity, are presented bellow: CI — 2.49+0.8 I /min/m?,
RR — 102£29.6%, SVRI — 3676+1173 dynXsec/sm’/m?,
ODI — 389+112 ml/min,/m”.

There was a significant correlation between the
severity of the cancerous process and its location: in
patients with CI<2,8 there was a significant difference of
the indicators between the groups of patients with the
left and the right location of cancerous process RR
(p=0.022); a possible difference of these groups was
found for the following indicators: CI (p=0.093) and
heart rate (p=0.118). In our opinion, monitoring of the
RR indicator allows to assess the changes of hemodynam-
ic conditions.

It is necessary to emphasize, that the severity of
dehydration of intravascular sector reached the clinical
manifestation in the subgroup of patients with low cardiac
index (SI<2.8) (table 3): it reached 2.32+0.34 1/min/m*
and 2.37£0.31 1/min/m? in patients with cancer located in
the left parts it and in the rectum, respectively. There were
two cases of cancerous process in transverse colon, that
certainly does not allow to suggest a well-defined conclu-
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Ta6Jmua 2. Ilokazarenun reMoauHaMUuKHA y 0O0JIbHBIX KOJIOPEKTAJIbHBIM PAKOM B 3aBUCUMOCTH OT JIOKaJIU3allud OHKOJIO-

TUYECKOro 1npoiecca

Table 2. The characteristic of hemodynamic in patients with colorectal cancer depending on the localization of the can-

cerous process

Indicators Value of indicators and localization P
of the tumor right- right- left-
Right-sided, Left-sided, Rectum, sided — sided — sided —
n=17 n=20 n=56 left-sided rectum rectum
Cardiac index (litre/m?*) 3,20%0,77 2,94+0,89 2,92+0,61 0,257 0,309 0,644
Reserve ratio (%) 133+27,9* 112+26,1* 119+23,7* 0,036 0,05 0,333
Systemic vascular resistance index 2730+740 3049+911 3081+875 0,341 0,113 0,949
(dynXsec/sm’/m?*)
Stroke work index of the left ventricle 4,53+1,53 4,1+1,06 4,1510,91 0,198 0,361 0,457
(gXm/m?/systola)
Oxygen delivery index ml/min/m? 435%102 456154 476120 0,940 0,230 0,395
Heart rate (HR) in min 85,1£19,2 78,3+9,6 80,1+15,2 0,442 0,396 0,899
Systolic blood pressure (mm Hg) 147+20,3 138+16,6 141+21.7 0,104 0,251 0,339
Diastolic blood pressure (mm Hg) 84,3+12,4 83,1+7,1 84,2+11,1 0,478 0,872 0,357
Mean arterial pressure (mm Hg) 112+14,2* 106+10,1 107+12,2 0,091 0,158 0,370

IIpumevanue. The localization of the tumor/ index — snokamusaius omyxonu; Right-sided — npasbie oraensr; Left-sided — sesbie
oraenr; Left-sided — npsimas kumika; P at comparison: right-sided — left-sided — P cpaBnenue: mpasbie oTesbl — JieBbie oTaesnl; P of
comparison: left-sided — rectum — p npu cpaBHenuu: npaBbie OTAEIbI — NpaAMas kuiika; P of comparison: left-sided — rectum — p
CpaBHEHNeE: JIEBbIE OTAENbI — NpsMast Kuika. Ilepesoa nokasaTeneit cM. Tabur. 1.

OHKOJIOTHYeCKOTo mporecca coctaBuio 50% (10 uz 20),
IpU JIOKATM3aInn B IpsaMoit kutike — 42,8% (24 u3 56),
TIPU TIPABOCTOPOHHEH JMoKamm3arun — 35,3% (6 13 17).

Hamu BbISIBJICHBI OTJINYMS TEMOMHAMUYECKOTO CTa-
Tyca y GOJBHBIX € PA3INIHON JTOKATU3AIINEN OHKOTOTIYE-
ckoro npoitecca (tabu. 2), xapaktepusyoluecs 6oJiee Bbl-
PaskKeHHBIM MPOSIBICHUEM T'UIOAUHAMUU Yy OOJIBHBIX C
KOJIOPEKTAJIBHBIM PAKOM C JIOKAJIU3AIMel B IIPSIMOIi KHIII-
Ke, a TaKKe MPH JIEBOCTOPOHHUX JIOKAJTUIAIUSX 110 CPaB-
HEHUIO ¢ paBocTopoHHuME. Hebosbinoe unciio Habwoie-
HUI CJIy4aeB JIOKAJIU3AIMI OHKOJIOTMYECKOTO TIpollecca B
HOTepedHoN 060I0UHON KHIIKe (7=4) He TO3BOJIMIN HaM
chopMUpPOBaTh CAMOCTOSITEJBHYIO HMCCJIEI0BATETBCKYIO
rpymiy. Bmecre ¢ Tem, mpuHUMas BO BHUMaHME TOT (haxr,
YTO yKa3aHHAs JIOKATU3AIS PEIKO BCTPEYAETCS B KIIMHU-
YeCKOI MPaKTHKe, ajiee Mbl TPUBOAUM OCHOBHBIE T€MOJIN-
HaMHUUYECKUE XapaKTePUCTUKU, YKa3bIBAIOINE HA HATTHUNE
BbIpaskeHHoi runoguHamMun: CU — 2,49%0,8 ji/mMuH/M?,
KP — 102+29,6%, ITICC — 3676+1173 gunXcek/cm’/M?,
WK — 389+112 mut/Mum/ M’

Kak ¥ B peibILy X pe3yJibraTax BbISBICHO Pa3Jii-
Yye CTENeHN TSPKECTU THITOBOJIEMUH B 3aBUCUMOCTH OT JIO-
KaJIM3allui OHKOJIOTUYECKOIO TIPOIIECCa: ISt OOJBHBIX C
CHU<2,8 3Haunmoe oTamdre TPYIIIBI ¢ TIPABOH JIOKAIN3a-
IUeH 1 TPYIIIBI C JIEBOI JIOKATU3AIMEN YCTAHOBJICHO JIJIst
mokazarenss KP (p=0,022); Boamo:kHOE OTIMYME JaHHBIX
rpymn obHapyskeno st nokasaresneit CU (p=0,093) u
YUCC (p=0,118). [IpunuMast BO BHUMaHKE U3JI0KEHHOE, HA
HalreMy MHEHIIO, MOHITOPUPOBaHne mokazatesns KP mos-
BOJIsIeT 0ObEKTUBU3UPOBATH KIMHUYECKOE 3aKI0UeHre 00
U3MEHEHMSIX YCIOBUI TeMOIMHAMUKH.

CuntaeM HEOOXOAMMBIM TIOIYEPKHYTh, UTO B TIOATPYII-
nax OOJIbHBIX ¢ HU3KUM cepiiedHbiM uHaekcoM (CH<2,8) cre-
TIeHb BBIPAYKEHHOCTH JIETU/IPATAIIUI BHYTPUCOCY/IUCTOTO CEK-
TOpa JIOCTUTJIA BBIPAKEHHOW (HOPMBI  KIMHUYECKOTO
npostaretust (tabu. 3). Tak, CU y G0JIbHBIX ¢ JIOKaIu3aIuein

sions of critical shortage of compensation capability.
However, attention should be paid to the results obtained:
CI — 1.81+0.03 I/min/m? RR — 76.65+12.80%, SVRI —
4316.50+1506.84 dynxsec/sm’/m? SWILV — 2.40+0.93
gxm/m?/systole with the development of hypoxia (ODI
— 293.5%34.65 ml/min/m?).

Thus, centralization of blood circulation at the
extremely poor heart function was diagnosed.

Analyzing the obtained results, the data, presented
by P. E. Marik (2009) should be taken into account. In
this study, the group of patients resistant to emergency
bolus infusion in hypovolemy exceeded 40% [39], which
may be caused by heart failure development. A reduced
rate of infusion was evidenced in case of resistance of
indicator stroke volume [40]. This can be extrapolated to
the group of patients with colorectal cancer.

No significant effect of colorectal cancer location
on hemodynamic characteristics in case of eudynamic
type of blood circulation was seen.

The following changes of hemodynamic status were
revealed: hemodynamic of hypodynamic type was diag-
nosed in patients with stage III colorectal cancer. Later
deterioration was observed.

A significant shortage of compensatory capabilities
with physical inactivity of blood circulation was observed
in patients with the stage III cancer: CI — 2,67+0.59
l/min/m? RR — 110.3£25.06%, SVRI — 3378%+992
dynxsec/sm’/m* ODI — 424.83+133.2 ml/min/m* A
possible difference of following indicators was observed in
groups of patients with II and III stages of cancer: CI
(»=0.07), RR (p=0.056) and SVRI (p=0.113).

However, an «improvement» of hemodynamic was
observed in patients with stage IV cancer if compared
with groups of patients with I—III stage cancer, which
included normalization of CI (3.36£0.76 1/min/m?),
increasing of RR to 128.58+24.3%, considerably less
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Ta6auua 3. Ilokasareau reMOJUHAMMKHM B TOATPYNINAaX OOJBHBIX KOJOPEKTAJbHbBIM PAKOM C HU3KHM CepAEYHbIM
unzaexcom (CHU<2,8) B 3aBHCHMOCTH OT JIOKQTU3AIMH OHKOJIOTHYECKOTO MPOIlecca
Table 3. The features of hemodynamic in patients with colorectal cancer with low cardiac index (CI<2,8) depending

on the localization of the cancerous process

Indicators Value of indicators and localization P
of the tumor right- left- right-
Right-sided, Left-sided, Rectum, sided — sided — sided —
n=6 n=10 n=24 left-sided rectum rectum
Cardiac index (litre/m?) 2,58+0,19 2,32+0,34 2,37+0,31 0,093 0,116 0,642
Reserve ratio (%) 110,6+15,5 92,1+12 4* 104,0+18,5 0,022 0,273 0,066
Systemic vascular resistance index 31974783 3630+818 3788+867 0,492 0,273 0,445
(dynXsec/sm’/m?)
Stroke work index of the left ventricle 3,51+0,409 3,22+0,35 3,45+0,72 0,220 0,900 0,223
(gXm,/m?/systola)
Oxygen delivery index ml/min/m’ 351+75,6 374+102 375+76,8 0,635 0,527 0,956
Heart rate (HR) in min 74 +18,9 80,1+9,44 81,6+£75,5 0,118 0,157 0,984
Systolic blood pressure (mm Hg) 145,7+24,2 135+14,9 143,4+25,3 0,181 0,527 0,118
Diastolic blood pressure (mm Hg) 82,8+12,6 83,0+5,52 86,5+14,0 0,792 0,705 0,360
Mean arterial pressure (mm Hg) 109+15,9 105+7,84 108+14,6 0,181 0,561 0,209

IIpumeyanne. Rectum — npsmas kumika. [Tepeson mokasareseii em. Tabo. 1, 2.

OITyXOJIN B JIEBBIX OT/IesIaX KUIIeYHNKA cocTaBw 2,32+0,34 1/
MUH/M?, B TIpsiMoii kutike — 2,37%0,31 j1/muH /M. Tucsio Ha-
GITIOICHNIT TIPY JIOKATM3AIN OTYXOJIM B TIOTIEPEYHON 000-
JIOYHOM KUIIIKE COCTABUIIO 2 CJTyYast, 4TO He MO3BOJISIET 00CY K-
aTh KPUTHYECKUH AeUINT BO3MOKHOCTEH KOMITCHCAITUHL.
OjiHaKO MOJIyYeHHBbIE B XO/I€ MCCJIEJI0BAHUIT PE3YJIBTaThl, 110
HaleMy MHEHUIO, 3acayskuBaioT BHuManust: CU — 1,8120,03
a/mun/M KP — 76,65+12,80%, UTICC — 4316,50+1506,84
muaXcek/em’/m?, UPTIK — 2,40+0,93 r-cXm/M?/cucrona ¢
passurrem runokenn (MK — 293,5+34,65 mur/mut/m*). Ta-
KM 00pa3oM, 3ahUKCHpOBaHa TEHTPATM3AIST KPOBOTOKA
TIpU KpaifHe HU3KOH MPON3BOUTETbHOCTH Cep/Iia.

B ananmse HACTOSIINX PE3YJIBTATOB CJIEMAYET YUUTbI-
Barbh Januble, usnoxenusie P E. Marik (2009): rpymmna
GOJIbHBIX, PE3UCTEHTHBIX K 9KCTPEHHOI OOJMOCHOH MHbY-
3WN TIPW TUTOBOJIeMUH, Tipesbiaet 40% [39], uto mMosker
OBITH 0OYCIIOBIIEHO Pa3BUTHEM CEPACYHON HEIOCTATOUHOC-
Ti. B cilyuae pe3ucTeHTHOCTH IIOKasaTesis yIapHOro oObeMa
cep/ila MoKa3aHo cHKeHue TemnoB nHdysun [40]. Ykaszan-
HOe, 6e3YCJIOBHO, B [IOJIHOI CTETIEHN MOKET ObITh 9KCTPAIIO-
JIIPOBAHO HA IPYIITY OOJIBHBIX ¢ KOJOPEKTATIbHBIM PAKOM.

Cuietyet OTMETHTD, YTO MPH AYAMHAMHYECKOM THUIIE
KPOBOOOpalleHus He 3aUKCUPOBAHO 3HAUUMOTO BJIUSHUS
JIOKQJTU3AIMK KOJIOPEKTAIBHOTO PaKa Ha TeMOIMHAMITYEC-
KYIO XapaKTePUCTHKY.

Bobimit BBISIBJICHBI CIIEyOINe U3MEHEHNsT TeMOJIMHA-
MHYECKOTO CTaTyca OOJIbHBIX C KOJOPEKTAJIbHBIM PAaKOM
MIPU PA3JIMYHON CTENEHN PACIPOCTPAHEHHOCTH OHKOJIOTH-
yeckoro tmpoiecca: npu 1—3 cragusx sabosieBaHus coxpa-
HSIJICS TUTIO/IMHAMUYECKHH TUTT TEeMOJIMTHAMIYECKOTO OTBETa
C IIPOTPECCUPYIOIIUM €0 YXY/IIeHUEM y GOJIbHBIX ¢ TPETh-
eii cragueii. CuntaeM HEOOXOAUMBIM O0PATUTH BHUMAHUE
Ha HaJW4ne 3HAYNTEJIBHOTO AeUINTa KOMIEHCATOPHBIX
PE3EPBOB MPH MUIIOAMHAMUN KPOBOOOPAIIEHUS Y OOJIbHBIX C
tperbeit cragueit: CUI — 2,67£0,59 i/mun/m?%, KP —
110,3£25,06%, MIICC — 33784992 aumxcek/ em’/m* MK
— 424,83+133,2) mu/mMuH/M*. Bo3MOKHOE pasinane TPy
co II u III cragmeii oOHapyskeHo st nokasatenein CU
(p=0,07), KP (p=0,056) u UITICC (p=0,113).

increases SVRI (2725+937 dynXxsec/sm’/m?), the high-
est value of SWILV (47.39+of 8.47 gXm/m’/systola),
normalization of ODI up 511.34+121.95 ml/min/m* The
differences in indicators CI, RR, IPSS, SWILV, ODI in
groups of patients with III stage and with stage IV are
presented in table 4.

All listed above suggest that the hyperdynamic
type of blood circulation is observed in patients with
stage IV cancer (including RR and SVRI, which were
significantly higher than the reference values). This
occurs as a response to subcompensated hypovolemia.
The defined fact could also be connected with the
absence of chemotherapy in a treatment protocol of these
patients due to late initiation of a primary care. The dif-
ferences of hemodynamic status in the groups of patients
with stage I1I and stage IV cancer demonstrate the toxic
effects of chemotherapy [41—43].

The hyperdynamic type of blood circulation could
also be a result of adaptation to deficit of blood volume
and acid-base disequilibrium [44].

A detailed analysis of subgroups of patients with
stage III and stage IV cancer with different locations
confirmed the previously described patterns: in patients
with III stage cancer the hypodynamic type of blood cir-
culation was observed. It was accompanied by severe
peripheral vasospasm (SVRI in patients with right-sided
localization colorectal cancer is defined within 3313+940
dynXxsec/sm’/m? in patients with left-sided location —
3785+1317 dynXxs/sm/mi in patients with localization in
the rectum — 3365%1027 dynXsec/sm’/m?). In patients
with a stage V cancer the hyperdynamic type of blood cir-
culation was observed.

The worst prognosis of the effective implementa-
tion of adaptive reactions to hypovolemia in patients
with left-sided and colorectal location of stage 111 can-
cer compared to right-sided localization, including the
high risk of hypoxia due to circulation, was also con-
firmed. Clinical parallels will be subject of further clin-
ical analysis.
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Ta6Jmua 4. Ilokasarenn réeMOoJuHaMUKHU 'y 6O0JIbHBIX KOJIOPEKTAJIbHBIM PAaKOM B 3aBUCUMOCTH OT PAaCIPOCTPAHEHHOCTH

OHKOJIOTHYECKOrO Ipoiecca

Table 4. Hemodynamics indicesin patients with colorectal cancer depending on the stages

Indicators

Value of the indicators in the stage of concerous process p 4

1 II

III v of comparison: of comparison:

(n=4) (n=42) (n=33) (n=18) II-III stages III-IV stages

Cardiac index (litre/m?*) 2,99£1,09 2,98+0,64 2,67+0,60 3,36+0,76* 0,070 0,002
Reserve ratio (%) 117+39,9 122+24.5 110+25,1 128,6+24,3* 0,056 0,014
Systemic vascular resistance index 2921+1331 2916+627 33784992 2725+938* 0,113 0,008
(dynXsec/sm’/m?*)
Stroke work index of the left ventricle 38,3+11,8 42,5195 38,5 £10,6 47,448 47 0,168 0,008
(gXm/m’/systola)
Oxygen delivery index ml/min/m? 548+182 460105 425%133 S511+122*% 0,223 0,033
Heart rate (HR) in min 95,0+24,8 78,3+12/4 77,4+15,5 87,3+14,9* 0,677 0,022
Systolic blood pressure (mm Hg) 128+16,1 142+18,2 145,4+25,7 142,7+22.9 0,305 0,464
Diastolic blood pressure (mm Hg) 77,5+121 83,4£8,6 83,8+11,4 85,7+13,5 0,683 0,992
Mean arterial pressure (mm Hg) 98,279 108+11,0 109+15,2 108+12,8 0,266 0,632
IIpumeuanue. IlepeBon mokasaresneii cum. tabr. 1.

Bwmecte ¢ Tem, y GOJIBHBIX € YETBEPTOH cTagmeii Ha- COHClUSiOIl

GJIOIATIOCH «YJTyUIIIeHHe» [OKa3aTeell FeMOAMHAMUKY 110
CPaBHEHUIO ¢ TpymamMmu 6oJbHBIX 1—3 cragusMu: HopMa-
suzanus CU (3,36+0,76 1/MuH/M?), oseiienne KP 1o
128,58+24,3%, 3HaUnTEILHO MEHEE BHIPAKEHHOE YBETIMe-
e UIICC (2725+937 munXcek/cm’/m?), Hanbosiee Bbl-
cokoe m3 Bcex rpymn 3Hauenne UPJIK (47,39+8,47 r-
cXm/M?/cucrona), Hopmanusanus MK 1o 511,34+121,95
M/ muH/M%. Pasmmans o mokasarensim CH, KP, ITICC,
WPIIK, UK, YCC B rpynmnax 6osbHbix ¢ 111 cragueii u ¢
IV crapmeit npeacTaBiaeHbl B TaOI. 4.

N3noxeHHOE TO3BOJISIET ClleJaTh 3aKJIIOUEHUE O
(hOPMUPOBAHUU TUIEPAUHAMIYECKOTO THUIIA KPOBOOOpa-
meHrst y OOJBHBIX ¢ YeTBEPTON cTajueil paka (€ y4erom
3HAYUTEJbHO TIPEBBIMIAONINUX pehepeHCHbIE 3HAYEHUST 110~
kazareseii KP u UIICC) B orBer Ha cyGKOMIEHCHPOBAH-
HYIO TUTIOBOJIeMHIO. BO3MOKHO, yCTaHOBJIEHHBI HAMU
(axT B oTIpeziesIeHHOI Mepe CBI3aH € OTCYTCTBUEM XUMHUO-
Tepanuy B MIPOTOKOJIE JIEUEHUST YKA3aHHOTO KOHTHHIEHTA
GOJIBHBIX BCJIEJCTBHE UX IO3AHEr0 MEPBUYHOrO obparie-
HUS 32 MEIUIIMHCKOH MTOMOINbBI0. Pazamuns reMognHaAMU-
YecKoro craryca B rpymiax 6osbHbix ¢ 11 u IV cragusamu
JIEMOHCTPHUPYIOT PEATM3AIII0 TOKCHYECKOTo adderTa Xu-
muorepanuu [41—43]. CtoJb e BepOSTHO, 4TO THIIEPIU-
HAMUYECKHUIT THIT KPOBOOOPAILIECHUS SIBUJICS CHIEICTBHEM
peaysali MeXaHUu3MOB aJIalTally Ha 3TAItHO (hOPMUpY-
fomuiicst gepunnt OIIK n usmenenus nokasareseii Kuc-
JIOTHO-OCHOBHOTO COCTOSTHUS [44].

JetanbHblii ananus B noarpynmax 6osbHbix ¢ 111 u
IV cTagmsiMu OHKOJIOTHYECKOTO MpOoIecca pU ero pa3jinyd-
HOIi JIOKAJTU3aIMK TTOJTBEP/INJ paHee OXapaKTepU30BaH-
Hble HaMu 3akoHOMepHOcTH: 1ipu 11 cragum pacmpocrtpa-
mporecca  oTpejesieH
TUIIOMHAMUYECKUI TUII KPOBOOOPAIIEHHUST, COIIPOBOKIA-

HEHHOCTH  OHKOJIOTHYECKOTO
IOIUICS BBIPAKEHHBIM TIePU(DEPUUECKUM BA30CIIaA3MOM
(UTICC y 6oJibHBIX ¢ TPABOCTOPOHHEN JIOKATIU3aIUEeN KO-
JIOPEKTAIBHOTO paka ompemesneH B mpenenax 3313+940
JauHXceK/cM’ /Mm%, y GOJIbHBIX € JIEBOCTOPOHHEN JIOKa/M3a-
nueii — 3785+1317 pqunXcek/cm’/M* Uy GOJIBHBIX € JIOKa-

1. Non-invasive study of hemodynamic status allows
to enlarge the preoperative examination of colorectal cancer
patients.

2. 43.3% and 56.7% of the patients with colorectal
cancer were diagnosed with hemodynamic type of and ady-
namic blood circulation respectively. No cases of a hyperdy-
namic type of blood circulation found.

3. The age of the patient does not affect the hemody-
namic status that confirms the appropriateness of multifactor
assessment of perioperative risk.

3365+1027
muHXcex/em’ /M), ipu IV cTagnm pacmpocTpaHeHHOCTH —

Ju3anueil B NPSAMOM  KHAIIKE — —
runepanHamMudecknil. Takske TMOATBEp:KAEH W XyAIINH
mporHo3 3(hHEKTUBHOCTH peaTn3aun aganTallnOHHBIX
peaKITii Ha TUITOBOJIEMUIO ¥ OOTBHBIX C JIEBOCTOPOHHEH 1
MPSIMOKUIIIEYHOM JIOKAJIU3AIMSAMU 3JI0KA4eCTBEHHOTO HO-
BooGpazoBanus III cremeHu pacupocTpaHEHHOCTH IO
CPaBHEHUIO C MPABOCTOPOHHEH JIOKAIN3aIe, B TOM YHnC-
Jie ¥ BBICOKUI PUCK Pa3BUTHUS TUIIOKCUU BCJIC/ICTBUE HAPY-
MeHNH TUPKYIATNA. Kamandeckne mapajiienn CTaHyT
[PEMETOM CJIEAYIONINX MyOTMKAII,

PestoMupyst M3J10;KEHHOE, TIPEJICTABISETCS BO3MOK-
HBIM c(hOPMYTHPOBATD CJIEIYIONINE BbIBOJIBL:

1. HewnBasuBHOe wucciefoBaHUE TeMOAMHAMUYEC-
KOTO CTaTyca MO3BOJISET JIOMOJHUTH MPeonepalimioHHOe
obcaenoBanme GOMbHBIX KOJOPEKTAIbHBIM PAKOM.

2. 'V 6OJBHBIX KOJOPEKTAJIbHBIM pakoM B 43,3%
ciydaeB ObLI AMArHOCTUPOBAH THIOAMHAMMYECKUN THUII
KpoBooOpateHus, B 56,7% ciydaeB — 9yJANHAMUYECKUI;
CJTy4aeB TUMEPANHAMUIECKOTO THUIA KPOBOOOPAIIEHUST He
YCTaHOBJIECHO.

3. He ycTaHoBJIEHO CyIIECTBEHHOTO BJIMSHUS BO3-
pacrta 60JIbHBIX Ha MX FeMOAMHAMUYECKUIT CTAaTyC, YTO MO/
TBEP/KIACT 1ENeCO0OPasHOCTh MHOTO(DAKTOPHON OICHKN
MIEPUOIIEPAIIMOHHOTO PUCKA.
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syndrome associated with continuous 5-Fluorouracil infusion in a patient
with metastatic colorectal cancer-a case report with a discussion on this

JAaTa MCANIMHCKUX HAYK:

o Obwas peanumamonozus.

*  Anecmesuonozus u peanumamosioeust;

Jluccepranuu Ha COUCKAHHE YYEHOH CTENEeHH JOKTOpPA HayK 0e3 OIyOIHKOBaHMs
OCHOBHBIX HAayUYHBIX Pe3yJbTaTOB B BeAYyIIUX KypHajlax M H3/IaHUSAX, epeyeHb KOTO-
PBIX yTBEp:KA€eH Bbicuieii aTrecTainoOHHON KoMuccuei, 6yyT OTKIOHEHBI B CBSI3H C Ha-
pyuenueM 1. 10 IToso:keHus o nopsaaKe NPUCY>KIeHHUs yUeHBIX cTeneHeil.

[Tepeuens xxypHanoB BAK, usnaBaembix B Poccuiickoit Deeparyn 1o crieruanibHOC-
i 14.01.20 «AHecTe3noI0rust 1 PeaHUMaTOJIOTHS», B KOTOPBIX PEKOMEH/yeTcst myOnKa-
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