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Abstract

Purpose of the study: to model the operative risk in patients with congenital heart defects, acquired valvular heart
disease and ischemic heart disease using the stratification scales EuroSCORE and Aristotle Basic Complexity score. Ma-
terials and methods. 559 patients, who were in inpatient treatment in the period from 2011 to 2019 were examined and
underwent surgical correction before the surgery. Among them, 327 (58,5%) patients with various forms of congenital
heart defects (CHD), 120 (21,5%) patients with isolated and combined acquired valvular heart disease (VHD) and 112
(20,0%) - with chronic forms of ischemic heart disease (IHD). Results. According to the Aristotle Basic Complexity score,
the operative risk in patients with CHD averaged 6.6+3.8 points, which corresponded to the 2nd level of complexity. The
operative risk according to the Aristotle Basic Complexity score in patients with CHD and complicated postoperative course
was 8,35+4,1 points (3,0-17,5), and in patients with a smooth course of the postoperative period — 6,34+3,5 points
(3,0-2,5) with statistically significant (p=0,002). EuroSCORE scale logistic parameters’s statistical analysis showed that in
patients with acquired VHD and a smooth postoperative course, were significantly lower (approximately 3 times) and with
a significant difference compared to patients with complicated course: 4, 1+3,6% versus 12,9+14,0% (p=0,008). A similar
state was observed while analyzing the logistic parameters of the EuroSCORE scale in patients with chronic forms of IHD:
3,6+3,4% and 8,8+10,2%, respectively (p=0,003). Conclusion: The operative risk according to the Aristotle Basic Com-
plexity Score in patients with different types of CHD is statistically significantly different in patients with a complicated and
smooth postoperative course (p=0,002). The EuroSCORE stratification risk assessment scale presents certain possibilities
for predicting the complicated course of the early postoperative period in patients with acquired VHD (p=0,008).

Kapauoxupyprusnblk HaykacTapablH onepaumapaH Keninri acKblHFaH
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AHparna

3eprreyaiy makcarbl - ap Typai TONTapAarkl XypekTi Tya biTkeH akaybl (XTBA), XypeKTiH Kaknakiwansi aypysl
(XKKA) xaHe xypexTiH nwemnsnsik aypysl (XUA) 6ap HaykacTapablH eH biKTuMain onepaunssik kayiniH EuroSCORE xaHe
ABC score wwkananapbsiH KongaHa oTbipbin Mogensaey. Marepman xaHne agicrep. 2011 xvingan 2019 xvutra aediHri
keseHze A.H. CbisraHoB aHTbiHAarbl YFXO-H kapanoxupyprvs 6eniMLIeciHe XaTKbi3biraH 6apabirsl 559 Haykac onepa-
Uns anfblHAa TeKCepinai XoHe onap otanbiK em Kabbiigazasl. OnapaeiH iwinae XTBA-H ap Typai popmanapsl 6ap 327
(58,5%) Haykac, xekeneHreH xoHe kocapnanraH XKA-men 120 (21,5%) Haykac xaHe XWA-H co3bimans! TypaepimeH
112 (20,0%) Haykac 6ongel. Hatuxenep. ABC score 6osibiHwa XTBA-bi 6ap HaykacTapAblH onepaumsiibiK Kayini opta
ecenneH 6,6+3,8 6annabi Kypagbl, Oyn ekiHwWwi KypAeninik AexrediHe cavikec kengi. byn xaraaviga makcumangsi MoH
21,5-ke xerTi, an muHumangsl maH 3,0 6annasl Kypagsl. XTbA-bl 6ap xaHe onepaunsaaH KeviHri acKbIHFaH arbiMbl
bap Haykactapga ABC score ynavibiHa cavikec onepaunsbik Kayin 8,35+4,1 6anngei (3,0-17,5) kypaca, an onepaun-
SAaH KeWiHri Ke3eHHiH ackbiHOaraH arbiMbl 0ap HaykactapAa CTaTUCTUKAbIK MaHbi3Abl adibipmalublibikneH (p=0,002)
6,34+3,5 6annaei (3,0-2,5) kypansl. EuroSCORE wikanackiHbiH 10rMCTUKASbIK KOPCETKILLITEPIHIH CTATUCTUKANBIK TaAa-
ybl kepceTkeHaei, XKA-bl xaHe onepaunsaaH KeviHri ackpiHbaraH aFbiMbl 6ap Haykactapaa o/1ap eAsyip TOMEH XoHe
arbiMbl aCKbIHFAH HayKacTapPMEH CaJlbiCTbIpFaHAA anTapbiKTal aibipMaLbiibiK KepceTTi: 4,1+3,6% kapcel 12,9+14,0%
(p=0,008). OcvbiraH ykcac xargasi co3biimansi XUA-bi 6ap HaykactapablH EuroSCORE wKanachiHblH J10rYCTUKANbIK
KepcerTkiluTepiH Tangay 6apbicbiHaa bavikanabi: cavikeciwe 8,8+10,2% kapce 3,6+3,4% (p=0,003). KopbiTbIHAbI. Op
Typni XTBA-b1 6ap Haykactapaa ABC score kepceTkili 00/ibiHILA onepaunssibik Kayin onepaumsaan KeviHri ackbiHFaH
XoHe ackblHOaraH Ke3eHAepi cTaTuCTuKanbiK TYpFbigaH antapibiktadi epekwenexgi (p=0,002). Kayinti 6Garanayra
apHanraH EuroSCORE ctpatngukaumsnblk wianackl XKA-bl 6ap HaykacTapAblH onepauusaaH KeviHri epre Ke3eHHiH
aCKbIHFaH arbIMbIH 60XaybiH 6enrini 6ip MymkiHgikTepiH yceiHags! (p=0,008).



MporHo3upoBaHue BEPOSTHOCTU OCJIOXXKHEHHOrO NOCcieonepaLuoHHOro

TeYyeHMs y NauMeHTOB Kapanmoxmpypruyeckoro npopuns
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AHHOTaymns

Lens nccnepoBanms - ncnons3ys EuroSCORE n ABC score cMonenmpoBarb Hanbosnee BEPOSTHbIE 0nepaLMOHHbIE
DUCKN Y MAUUEHTOB B PA3NINYHBIX TPYNNAX: C BDOXAEHHbIMU MOPOKamMu CEPALA, MPUOBPETEHHbIMY KN1anaHHbIMuU TOpoKamu
cepaua v nwemmyeckos 6onesHbio cepaua. Marepnan n metogbl. [lepes xvpyprndeckoii onepauvei 6bi10 06cneso-
BaHO ¥ NoABEPrHyTO 0NepaTvBHON Koppekunn Bcero 559 naumeHToB, HaxoauBLUMXCS HA CTALMOHAPHOM JIEYEHUN B OT-
zgenenun kapamoxnpyprnm HHUX um. A.H. CeisraHosa B nepuog ¢ 2011 no 2019 rog, u3 Hux 327 (58,5%) nauweHTos ¢
pasnniHsimn gopmamu BIIC, 120 (21,5%) naumeHTos ¢ n30nmpoBaHHbIMyU n KombuHuposaHHsimu [1M1C n 112 (20,0%) — ¢
Xporusecknmu popmamu MBC. Pesynbrtatsi. [1o wkane ABC score onepauvoHrHbii puck y naumentos ¢ Bl1C B cpeaHem
cocrasun 6,6+3,8 banna, 410 COOTBETCTBOBANO 2-MY YPOBHIO CIOXHOCTY. [Tpy 3TOM MakcuMasibHOe 3Ha4yeHne JOCTUrano
21,5, a muHumanbHoe 3Hayenme coctasnsno 3,0 banna. OnepaunorHbivi puck no wkane ABC score y naumentos ¢ BIIC n
OCJIOXHEHHbLIM 10CIE0NEPALMNOHHBIM Te4eHueM coctaBun 8,35+4, 1 6anna (3,0—17,5), a y naumeHToB ¢ magkum Te4eHu-
eMm r1oc/eonepaymoHHoro nepuoga — 6,34+3,5 b6anna (3,0-21,5) npu cratuctuyeckn gocropepHom pasamamm (p=0,002).
Cratuctnyeckuii aHanm3 JIOrMCTUHECKuX nokasarenei wkaabl EuroSCORE noka3an, 4to y naumextos ¢ [11C n magkum
110C/1€0MEPALMOHHBIM TEHEHUEM OHY ObIIN 3HAYUTENILHO HUXE U C SOCTOBEDHBIM PA3/INYUEM 110 CPABHEHUIO C NaLMeHTamy,
MMEBLLMUMY OCIOXHEHHOe TedeHue: 4, 1+3,6% npotus 12,9+14,0% (p=0,008). [loxoxee nonoxexne Aen npociexmsanoch
W 1py aHanu3e 0rMcTnyecknx nokasarenei wiansl EuroSCORE y nauneHToB ¢ xpoHnyeckumm ¢opmammn UBC: 3,6+3,4%
npotug 8,8+10,2% coorsercteeHHo (p=0,003). 3aknioyenne. OnepaumnorHbii puck o wane ABC score y naumeHTos ¢
pasndHbimu Bugamu BI1C cratnctnyeckn JOCTOBEPHO OTIMYAETCS Y NALMEHTOB C OCIOXHEHHBIM U IafKuM M0ocaeonepa-
UnoHHbIMY Tedernsmm (p=0,002). CTpatndukaLmorHas wkana oyeHkn pucka EuroSCORE npeacTaBnser onpeseneHHbie
BO3MOXHOCTY 1Y MPOrHO3MPOBaHNM OCIIOXHEHHOIO TEYEHUS PAHHETO MOCIE0NEPAUNOHHOIO MEPUOAA Y NAUNEHTOB C Py~

006peTeHHbIMY KnanaHHsiMu nopokamu cepaua (p=0,008).

Introduction

As a general rule, assessing the risks associ-
ated with cardiac surgery, considers factors such
as compensation, comorbidity, age, complexity of
anatomy, time of artificial circulation, time of aortic
clamping, depth of hypothermia, methods of pro-
tection of ischemic myocardium, experience of the
surgeon, category of complexity of surgical inter-
ventions, equipment of the clinic and others [1-4].
In this regard, it is obvious that cardiac surgeons
need to use one or more unified operative risk as-
sessment scales in order to have more information
about the frequency and nature of possible com-
plications in the early postoperative period. How-
ever, as experience shows, in most cases there is
an underestimation of the prognostic capabilities of
stratification systems, which, among other things,
can lead to an undesirable outcome of the disease
with an adequate method of treatment [1-4].

The aim of the study is to stratify and model the
most probable operative risks in patients in different
groups: with congenital heart defects, acquired val-
vular heart disease and coronary heart disease using
EuroSCORE and Aristotle Basic Complexity score.

Material and methods
559 patients, who were in inpatient treatment
at A.N. Syzganov NSCS’s department of Cardiac

Surgery in the period from 2011 to 2019 were exam-
ined and underwent surgical correction before the
surgery, 327 (58.5%) patients with various forms of
congenital heart disease (CHD), 120 (21.5%) pa-
tients with isolated and combined acquired valvular
heart disease (VHD) and 112 (20.0%) — with isch-
emic heart disease (IHD). General characteristics
of patients are demonstrated in Table 1.

The mean age of patients with CHD at the time
of surgery was 19.6+14.8 years. The youngest of
the patients was 3 months old and the oldest was
67. Females predominated among the patients
(60.9%). These were mainly patients with various
types of septal defects, less often - with tetralogy
of Fallot, supra- and intracardial forms of partial
abnormal drainage of pulmonary veins, incomplete
and complete balanced forms of atrioventricular
septal defect, rupture of aneurysm of the Valsalva
sinus and other obstructive defects and malforma-
tions at the level of valves parts of the ventricles.

The average age of patients with acquired VHD
at the time of surgery was 48.8+14.3 years. The av-
erage age of patients under 40 was 27.3+9.5, over
40 years old - 55.4+7.4. The youngest patient was
10 years old and the oldest 72. Among the patients,
males predominated slightly (52.5%). In most cas-
es, plastic and/or prosthetics of the mitral and/or
aortic valves were performed in combination with
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Table 1.
General characteristics of
patients

Characteristic

Quantity, abs.,% 327 (58,5) | 120(21,5) 112 (20,0) - - -
Mean age, years 19,6+14,8 | 48,8+14,3 60,8+8,5 <0,05 | <0,05 | <0,05
Male, abs.,% 128 (39,1) 63 (52,5) 100 (89,3) - - -
Female, abs.,% 199 (60,9) 57 (47,5) 12 (10,7) - - -
Asian race, abs.,% 295(90,2) | 103 (85,8) 74 (66,1) - - -
European race, abs.,% 32(9,8) 17 (14,2) 38 (33,9) - - -
LV EF, % 68,8+7,2 61,0+11,8 52,7+14,2 | <0,05 | >0,05 | <0,05
Average time of AC, min 123,4+79,2 | 154,2+59,5 | 138,3+63,3 | >0,05 | >0,05 | >0,05
Average time of aortic 75,9+48,8 | 11142437 | 84,0:42,4 | <0,05 | <0,05 | 0,05
compression, min

PCCP, % 52,8 86,0 25,8 - - -
Blood cardioplegia, % 47,2 14,0 74,2 - - -
Resternotomy, % 2,4 9,2 5,4 - - -

Note: EF — ejection fraction; PCCP — pharmaco-cold cardioplegia

suture annuloplasty or tricuspid valve prosthetics
or without them, including in a minimally invasive
way. In several cases, Kawazoe atrioplasty, radio-
frequency ablation (RFA), and thrombectomy from
the left atrium and left atrial appendage with liga-
tion of the appendage or suturing of the latter from
the inside were performed additionally.

The mean age of patients with IHD at the time of
surgery was 60.8+8.5. The youngest patient was 35
years old and the oldest 82. Among the patients, males
predominated (89.3%). In most cases, the "gold stan-
dard" coronary artery bypass grafting in the form of
mammary-coronary anastomosis in combination with
autovenous bypass, autovenous coronary bypass,
beating coronary artery bypass grafting and minimally
invasive approach (MIDCAB) was used. Less com-
monly, coronary artery bypass grafting was combined
with left ventricular remodeling according to Dore's or
Cooley's techniques and thrombectomy, RFA, as well
as with radical correction of concomitant CHD.

To stratify the operative risk, such scales as Eu-
roSCORE - for patients with acquired valvular heart
disease and coro nary artery disease, and Aristotle
Basic Complexity score - for patients with various
types of CHD were used.

Data processing, including statistical data, was
carried out using Windows applications (Access,
Excel), as well as Statistica 5.5 and programs for
calculating stratification scale indicators (euros-
core.org; aristotleinstitute.org). Mean values are
presented with standard deviation (M &+ m). The dif-
ferences between the mean values were considered
significant at p<0.05. Normality criteria were deter-
mined by Kolmogorov-Smirnov and Shapiro-Wilk.

Aristotle score

A group of 50 surgeons from 23 countries,
representatives of the four largest international so-
cieties of pediatric cardiac surgery (STS, EACTS,

Congenital Heart Surgeons Society - CHSS and
ECHSA), concluded that the complexity of surgical
intervention consists of three factors: the possibility
of surgical mortality, the possibility of surgery in-
terventions and surgery technical complexity [1-6].

Each surgery received a score for each of the
three factors ranging from 0.5 to 5, forming a score
ranging from 1.5 (0.5+ 0.5+ 0.5)to 15(5+ 5+ 5).
Surgical interventions were divided into categories
(similar to RACHS-1) by points: 1stlevel (from 1.5
to 5.9), 2ndlevel (from 6.0 to 7.9), 3rdlevel (8.0 to
9.9) and 4thlevel (10.0 to 15.0).

EuroSCORE scale (EuroSCORE-II)

The European System for Cardiac Operative
Risk Evaluation (EuroSCORE) is a cardiac risk
model for predicting mortality after cardiac surgery.
The scale was published in 1999 and is based on an
international European database of patients under-
going cardiac surgery by the end of 1995 [24-29].

EuroSCORE-II, was first proposed at the annual
conference of the European Association of Cardio-
thoracic Surgeons (EACTS) in Lisbon in 2011 [7].
Unlike the previous version, EuroSCORE-II allows
stratification of operative risk, including by the fol-
lowing factors: insulin-dependent diabetes melli-
tus; 1-, 2-, 3-, 4th functional class (FC) according
to NYHA; angina pectoris of the 4th FC according
to CCS; left ventricular function, including left ven-
tricular ejection fraction (EF) <20%; pulmonary
hypertension, including the mean pressure in the
pulmonary artery of 31-55 mm Hg; volume of sur-
gery: isolated coronary artery bypass grafting, one
procedure without coronary artery bypass grafting,
two or three procedures [7].

Results

According to the Aristotle Basic Complexity
score, the operative risk in patients with CHD av-
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Normality criterion

Group Variables gorov-Smirnov Shapiro-Wilk
Statistics degree of P Statistics degree of P

freedom freedom
CHD smooth 234 187 .000 .823 187 .000
complicated 162 45 .005 .936 45 .015
VHD smooth 247 32 .000 .699 32 .000
complicated .256 17 .004 785 17 .001
HD smooth 212 45 .000 .652 45 .000
complicated 314 14 .001 .662 14 .000

Variables

Group

Average

Standard
deviation

Interquartile
range

Median

smooth 187 6.34 3.535 6.00

CHD - 0,002
complicated 45 8.35 4.079 8.00 6

h 2 4, 577 A

VHD smoot. 3 09 3.5 3.19 3 0,008
complicated 17 12.85 13.928 1.7 15

HD smooth 45 3.57 3.359 2.54 3 0,003
complicated 14 8.82 10.172 5.56 6

eraged 6.6+3.8 points, which corresponded to the
2nd level of complexity. In this case, the maximum
value reached 21.5, and the minimum value was 3.0
points. The operative risk according to the Aristotle
Basic Complexity score in patients with CHD and
complicated postoperative course was 8.35+4.1
points (3.0-17.5), and in patients with a smooth
course of the postoperative period - 6.34+3.5
points (3.0—-21.5) with a statistically significant dif-
ference (p=0.002).

Since the distribution of all variables is not
normal according to the Kolmogorov-Smirnov and
Shapiro-Wilk criteria, the Median and interquartile
range were also used for comparative assessment.

EuroSCORE scale logistic parameters’s statisti-
cal analysis showed that in patients with VHD and
smooth postoperative course, were significantly
lower and with a significant difference compared
with patients with complicated course: 4.1+3.6%
versus 12.9+14.0 % (p=0.008) (Table 3).

A similar state was observed while analyzing
the EuroSCORE scale logistic parameters in pa-
tients with chronic forms of IHD: 3.6+3.4% versus
8.8+10.2%, respectively (p=0.003) (Table 3).

According to the obtained results, a rather sig-
nificant difference in the EuroSCORE scale logistic
parameters can be noted in patients with VHD with
complicated and smooth postoperative course.
And in patients with coronary artery disease with
complicated and smooth postoperative course, the
difference in indicators was not so significant, al-
though it was more than 2 times higher. As a result
of the statistical analysis of the EuroSCORE logistic

BULLETIN OF SURGERY IN KAZAKHSTAN N¢ 2 - 2021

indicators in patients with acquired valvular pathol-
ogy, the following data were obtained: in patients
under the age of 40, regardless of the course of
the early postoperative period, the indicators were
3.5+2.2%, and in patients over the age of 40 -
8.445.1% (p=0.397).

Statistically significant differences were found
for all indicators, the Mann-Whitney test. The above
data are presented more clearly in the diagrams
(Fig. 1, 2, 3).

Discussion

There are numerous works devoted to risk
stratification in cardiac surgery using various
scalesas Aristotle Basic Complexity score, Aristo-
tle Comprehensive Complexity score, EuroSCORE,
EuroSCORE-II, GRACE, Mass-DAC Mortality Risk,
PCI Risk score, Risk Adjustment for Congenital
Heart Surgery - 1, STS score, STS-EACTS Mortality

25
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Table 2

Criteria for normality
according to Kolmogorov-
Smirnov and Shapiro-Wilk

Table 3

Indicators of operational
risk in patients with CHD,
VHD and IHD, depending
on the course of the early
half-operational period

Figure 1

Risk stratification in
patients with CHD: 1 -
smooth, 2 - complicated
course (p = 0.002)



Figure 2

Risk stratification in pa-
tients with VHD:

1 - smooth, 2 - compli-
cated course (p = 0.008)

Figure 3

Risk stratification in pa-
tients with IHD:

1 - smooth, 2 - compli-
cated course (p = 0.003)
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score, CRUSADE, SYNTAX score and many others.
The predictive value of these scales is known and
proven in patients with a large number of cases. The
most popular in clinical practice among these strat-
ification scales are EuroSCORE, EuroSCORE-II and
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