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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Grygoruk S., Dudukina S., Sirko A., Matsuga O., Malyi R.
PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
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Diagnostic assessment and treatment of concomitant carotid
and coronary atherosclerotic arterial disease is a priority area of
modern neurosurgery and cardiology. The frequency of surgi-
cal interventions for cerebral and coronary artery atherosclerotic
stenosis is increasing [1,2]. The tactics and sequence of revas-
cularization of the beds are also debatable. Staged surgeries
cause increased risk of ischemic lesions to a non-revascularized
vascular bed. At the same time, simultaneous surgeries in the
both beds can also lead to a significant mortality increase [2-4].
Therefore, it is very important to predict the outcomes after re-
vascularization of a bed which is planned to be operated on first
to select further treatment tactics.

The existing outcome prediction scales and models need to be
improved [6,7]. Given there are virtually no scales for individual
prediction of outcomes after revascularization of the bed oper-
ated first, it is important to determine perioperative factors in-
fluencing treatment outcome after the first bed revascularization
and to create models that allow predicting treatment outcomes
based on the set of factors in a particular patient.

Study objective is to assess the impact of perioperative fac-
tors on carotid/coronary bed revascularization in patients with
concomitant carotid and coronary atherosclerotic arterial dis-
ease who underwent the first stage of treatment and to create an
outcome prediction model based on those factors.

Material and methods. Compliance with ethical standards.
We have analyzed the treatment outcomes of 204 patients with
concomitant carotid and coronary atherosclerotic artery disease
who were subject to surgical revascularization of both vascu-
lar beds and when the first stage of treatment was completed.
Conventionally, the patients were divided into four groups. The
first groupconsisted of 75 patients who underwent carotid end-
arterectomy (CEE) as the first revascularization stage at differ-
ent times before CABG, while 40 patients of the second grou-
punderwent cerebral artery stenting (CERAS) at the first stage
and CABG at the second stage during a single hospital stay. The
third groupincluded 29 patients who first underwent CERAS
and then coronary artery stenting (CORAS) at different times
after CERAS. In the fourth group, 60 patients underwent CO-
RAS before CEE.

All carotid bed revascularizations and coronary bed endovas-
cular revascularizations were performed in Mechnikov Dnipro-
petrovsk Regional Clinical Hospital. The open heart surgeries
were performed in Dnipropetrovsk Regional Center for Cardiol-
ogy and Cardiac Surgery.

Inclusion criteria: the study included patients of both sexes
with carotid and coronary bed atherosclerotic lesions, who re-
quired the staged surgery and underwent the first treatment stage.

Exclusion criteria: severe heart thythm or conduction disor-
der, acute coronary syndrome, acute cerebrovascular accident,
concomitant incurable disease, patient’s refusal to participate in
the study.

© GMN

The cerebral/coronary bed revaascularization was performed
on the basis of international guidelines [5,11,13]. The stages of
endovascular and open surgeries in the both beds were based on
prevailing clinical manifestations of carotid or coronary bed le-
sion. Endovascular interventions prior to CABG and CEE were
performed to prevent complications.

The immediate outcome of cerebral/coronary bed revas-
cularization was assessed using the following indicators: 1 =
improvement of general condition (patients with a history of
transient neurological/cardiac symptoms); 2 = complete regres-
sion of neurological/cardiac symptoms; 3 = partial regression
of neurological symptoms/lower angina class; 4 = deterioration
(new neurological deficit/higher angina class); 5 = no changes
(patients with neurological deficit/stable angina); 6 = death.

The correlation between the treatment outcome and influential
perioperative factors was assessed using statistic x> To deter-
mine the strength of association based on the statistic, the Cra-
mer’s V coefficient was calculated.

Two models of binary logistic regression were built to predict
the treatment outcome. The first model was designed to predict
whether the revascularization outcome will be favorable (1, 2, 3,
5) or unfavorable (4, 6). The second model makes it possible to
differentiate the /, 5 outcome from the 2, 3 outcome.

The following binary logistic regression model was used in
the study. If two outcomes are possible for a patient (A or B),
then, according to the model, the probability of 4 outcome can

be expressed as

1

P{outcome = A} = =t

where z=a,ta X, ta X, +...+ ax;

a,a,4a,...,8 = model parameters;

Xpp X5 Xy ooy X = patient characteristics (symptoms) values.
A decision regarding the outcome is made as follows:

A, if P{outcome = A} > threshold,

Outcome'= {B,Ef P{outcome = A} < threshold.

The threshold value is either taken equal to 0.5 or adjusted
during the model training. During the study, the threshold value
was determined taking into account the sensitivity/specificity
balance.

When building both binary logistic regressions, the param-
eters were estimated based on maximum likelihood. New-
ton’s method was used to find the maximum of the likelihood
function.

In addition, the data was pre-processed and informative
factors were selected when building each model. Data pre-
processing included missing value processing, qualitative in-
dicator binarization, correlation analysis in order to exclude
highly correlated factors, classes balancing by duplicating
randomly selected instances of a small class. Recursive fea-
ture elimination algorithm was used to select the most infor-
mative factors.
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Table 1. Treatment outcomes in patients with concomitant cerebral and coronary atherosclerotic arterial disease | were subject to
staged surgical treatment tactics and who underwent the first stage of treatment

Group/Outcome 1 2 3 4 5 6
1 = CEE+CABG 44% (33) 48% (36) 4% (3) 1.3% (1) 2.7% (2) 0% (0)
2 = CERAS+CABG 40% (16) 32.5% (13) 7.5% (3) 0% (0) 17.5% (7) 2.5% (1)
3 = CERAS+CORAS 48.3% (14) 31% (9) 10.3% (3) 0% (0) 6.9% (2) 3.4% (1)
4 = CORAS+CEE 31.7% (19) 55% (33) 1.7% (1) 1.7% (1) 10% (6) 0% (0)

Table 2. Perioperative factors and their association with treatment outcomes in patients
with concomitant cerebral and coronary atherosclerotic arterial disease

Factors associated with treatment outcomes

Factors not associated with treatment outcomes

Preoperative
* Limb movement disorder, 0.247 (p=0.004)
* Cardiac arrhythmia, 0.202 (p=0.038)
* Surgery type, 0.229 (p=0.001)
Intra- and postoperative
* Cardiovascular events during/or after revascularization of
the first bed, 0.369 (p<0.00001)

Preoperative
Diabetes mellitus, 0.093 (p=0.775)
Obesity, 0.125 (p=0.477)

Chronic pyelonephritis, 0.121 (p=0.512)
History of ischemic stroke, 0.193 (p=0.056)
Aphasia, 0.13 (p=0.429)
Cognitive dysfunctions, 0.169 (p=0.144)
Cerebral symptoms, 0.117 (p=0.554)
Heart failure, 0.117 (p=0.641)

Lower extremities atherosclerosis, 0.146 (p=0.291)
Coronary circulation type, 0.302 (p=0.334)
Circle of Willis condition, 0.113 (p=0.785)
Cicatricial changes on ECG, 0.129 (p=0.436)

Metrics such as accuracy, sensitivity and specificity were used
to evaluate the model quality. The metrics were estimated using
a cross-validation technique.

Both models were trained using the scikit-learn Python library
in the Jupyter Notebook. Jupyter Notebook is an open source ap-
pdistributed free of charge under a modified BSD license.

Results and discussion. Table 1 contains treatment outcomes
in patients with concomitant cerebral and coronary atheroscle-
rotic arterial disease who were subject to staged surgical treat-
ment tactics and underwent the first stage of treatment (Table 1).

The correlation analysis revealed that the following periop-
erative factors were associated with immediate outcomes after
the revascularization of the first bed (Table 2).

Analysis of association of perioperative factors with the fi-
nal treatment outcome in each groupshowed that the treatment
outcomes in the first group, in addition to those listed in the
table, were also associated with the right vertebral artery, 0,405
(p=0,015) and left vertebral artery stenosis, 0.36 (p=0.046)).
Also, the circle of Willis condition, namely the presence of
cross-flows through the anterior communicating artery, influ-
enced the treatment outcomes (0.309 (p=0.026)), in contrast
to general patients’ cohort. No individual features were found
in the second group. In the third group, the presence of speech
disorders, namely sensory dysphasia, 0.649 (p=0.016); motor
aphasia, 0.674 (p=0.01); amnestic aphasia, 0.596 (p=0.036);
dysarthria, 0.574 (p=0.049); and left vertebral artery stenosis,
0.649 (p=0.016), were associated with the treatment outcomes.

The obtained data showed the impact of each factor separately
on the treatment outcomes.

To determine the comprehensive perioperative factor impact
on the prediction, two binary logistic regression models, which
allowed estimating the probability of immediate treatment out-
comes, were built.

The first model was designed to predict whether the revas-
cularization outcome will be favorable (1, 2, 3, 5) or unfavor-
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able (4, 6). It was built under very strong class disbalance
(less than 3% of patients had unfavorable outcomes). To build
a high quality model in such conditions, class balancing was
performed by duplicating randomly selected instances of a
small class. The quality of the built model turned out to be
quite high, although it required refinement using a dataset
containing the larger number of patients with unfavorable
outcomes.

Based on the model, the probability of unfavorable outcome
(4, 6) was expressed as:

P{outcome = poor} = Frper

where

z=—51.51—- 17,326 * {postoperative complications = none} —
—14,666 = {postoperative complications = acute myocardial infarction} +
+16,183 = {postoperative complications = stenocardia} +
+7,597 * {postoperative complications = ischemic stroke} +
+5,303 = transient ischemic attack +
+20,597 * {cerebral angiography cross — flows = none} +
43,037 + ECG cicatricial changes + 25,485 = {sex = male}

The decision on whether a treatment outcome is poor or good
is based on the following rule:

poor (4 or 6),if P{loutcome = poor} > 0.5,

Bateome— {goad (1,2,3,5),if P{outcome = poor} < 0.5.

This model sensitivity (the correct unfavorable outcome
prediction percentage) is 75% (3 of 4 patients). The model
specificity (the correct favorable outcome prediction percent-
age) is 97%. The total number of correct predictions (accu-
racy) is 97%. This model can be considered of high quality
although most of its parameters turned out to be insignificant
due to existing relations between the factors involved. Con-
sequently, the model cannot be the basis for conclusions on
the importance of particular factors or their influence on the
outcome; odds ratio analysis does not make sense either.
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Table 3. Logistic regression model to predict functional treatment outcome (1, 5 or 2, 3)

95% confidence inter-
val for odds ratio
Factor Model.paran;,eter Stalf1da1:d error pvalue | Odds ratio
estimate, of estimate Lower Upper
limit limit
Surgery = CERAS+CABG -1.067 0.424 0.012 0.344 0.150 0.790
Age -0,037 0.014 0.009 0.964 0.937 0.991
Right middle cerebral artery, M1 -0.025 0.014 0.062 0.975 0.949 1.001
segment, stenosis
Doppler ultrasound, right vertebral 0.846 0373 0.023 2.330 1122 4.837
artery stenosis (tortuosity)
Constant 2.346 0.855 0.006 10.446 1.955 55.823

If the first model predicted a favorable outcome (1, 2, 3, 5),
the second model was used to make it possible to distinguish
between the /, 5 outcome and the 2, 3 outcome. Based on this
model, the probability of the 4, 6 outcome was expressed as:

1
1+e~Z

P{outcome = 2 or 3} =

where
z=12.346-1.067 * {surgery = staged CERAS + CABG} - 0,037
* age - 0.025 * cerebral angiography,right middle cerebral ar-
tery, M1 segment, stenosis + 0.846 * Doppler ultrasound, right
vertebral artery stenosis (tortuosity).

In the second model, almost all parameters were statistically
significant (significance level, 0.05). Table 3 contains the results
of testing the significance of each parameter and odds ratios with
95% confidence intervals.

If a decision regarding the treatment outcome is made using a
threshold of 0.5, i. e. based on the expression:

2 or 3, if P{outcome = 2 or 3} > 0,5,

Qutcome— [1 or 5,if P{outcome = 2 or 3} = 0,5,

then the overall percentage of the model’s correct predictions
is 62%. Model sensitivity (correct 2, 3 outcome predictions per-
centage) is 70%, and specificity (correct /, 5 outcome predic-
tions percentage) is 55%.

If a decision regarding the treatment outcome is made using a
threshold of 0.53, i. e. based on the expression:

2 or 3,if P{outcome = 2 or 3} > 0,53,

Uuicome = [1 or 5,if P{outcome = 2 or 3} = 0,53,

then the model accuracy, sensitivity, and specificity are 62%.

The decision on carotid stenosis patient revascularization is
made based on the corresponding artery disease symptoms, the
degree of internal carotid artery narrowing, patient’s age and
sex, comorbidities, and life expectancy [5,9,12]. In the presented
study, the patient’s sex or the presence of concomitant disease
(diabetes mellitus, obesity, or kidney disease) did not correlate
with the treatment outcomes; however, the history of ECG-con-
firmed AMI (cicatricial changes) in females caused significantly
worse outcomes.

Cardiac arrhythmia was independently associated with the
treatment outcomes but did not play a significant role in the ag-
gregate of factors. According to the literature, cardiac arrhyth-
mia is an independent factor that worsens the prognosis in both
cardiac intervention and revascularization of the carotid bed
[14,15].

The elderly age combined with multifocal atherosclerosis is a
marker of increased mortality after revascularization surgeries
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in coronary or non-coronary vascular beds, either simultaneous
or staged [10, 12]. In the presented study, the age only affected
functional (neurological deficit regression) treatment outcomes.
Interestingly, the presence of vertebral artery stenosis, both in-
dependently and in combination with other factors, in favorable
treatment outcome prediction played a significant role in the
treatment outcome formation, which is scarcely described in the
literature [5,9].

Conclusions.

1. In the revascularization of the first bed when revasculariza-
tion of both beds is required in patients with concomitant carotid
and coronary atherosclerotic arterial disease who are subject to
staged surgical treatment tactics, perioperative cardiovascular
complications, i. e. acute coronary syndrome and acute cerebro-
vascular disorders (ischemic stroke and transient ischemic at-
tacks), are the key unfavorable outcome risk factors.

2. Postinfarction cardiosclerosis in women is an additional risk
factor for an unfavorable outcome.

3. Functional treatment outcomes are influenced by age and
vertebral artery stenosis, both independently and in combination
with other factors.

4. Using the multivariate statistics methods, the models were
built for predicting the immediate outcomes after the surgical
revascularization of the first bed when it is necessary to revascu-
larize both beds in patients with concomitant carotid and coro-
nary atherosclerotic arterial disease who are subject to staged
surgical treatment tactics.

5. The built model makes it possible to give highly probable
treatment outcome prognosis, on the basis of the risk factors in-
volved.

Opportunities for further studies. The treatment outcome pre-
diction contributes to the development of effective complication
prevention methods and the methods for modified risk factor
elimination. In the future, it is planned to build models for pre-
dicting overall treatment outcomes in patients with concomitant
carotid and coronary atherosclerotic arterial disease and, on their
basis, developunfavorable outcome prevention and selection al-
gorithms for optimal treatment tactics.
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SUMMARY

PREDICTION OF STAGED SURGICAL TREATMENT
OUTCOME IN PATIENTS WITH CONCOMITANT CA-
ROTID AND CORONARY ATHEROSCLEROTIC ARTE-
RIAL DISEASE

*Grygoruk S., "Dudukina S., *Sirko A., ’Matsuga O.,
*Malyi R.

!Dnipropetrovsk Medical Academy, Ministry of Healthcare of
Ukraine, Dnipro; *Mechnikov Dnipropetrovsk Regional Clini-
cal Hospital, 30. Honchar Dnipro National University, Ukraine

Objective - to assess the impact of perioperative factors on
the treatment response in patients with concomitant carotid and
coronary atherosclerotic arterial disease who underwent the first
stage of revascularization and to build an outcome prediction
model based on those factors.

The prediction models were based on treatment outcomes in
204 patients with concomitant coronary and carotid atheroscle-
rotic arterial disease, who are subject to surgical revasculariza-
tion of both vascular beds and who underwent the first stage of
treatment.

The treatment outcomes were individually influenced by
both preoperative factors [limb movement disorders, 0.247
(p=0.004); cardiac arrhythmias, 0.202 (p=0.038); surgery type,
0.229 (p=0.001)] and intra- and postoperative factors (cardio-
vascular complications, 0.369 (p<0.00001), including acute
coronary syndrome and acute cerebrovascular disorders). Two
binary logistic regression models were built in order to predict
treatment outcomes and assess the comprehensive impact of
perioperative factors. The first model is designed to distinguish
an unfavorable outcome from a favorable one. The recognition
quality of the model is 97%; its sensitivity is 75%; specificity
- 97%. The second model makes it possible to predict whether
a condition of a patient with a favorable outcome will improve
or remain unchanged vs. complete or partial regression of neu-
rological/cardiologic symptoms. The overall correct prediction
percentage of the model is 62%. According to the second model,
treatment outcomes were influenced by age (OR=0.96 [0.94;
0.99]), vertebral artery disorder (OR=2.3 [1.12; 4.84]), and sur-
gery type (OR=0.34 [0.15; 0.79]).

The key risk factors of unfavourable outcome as for the revas-
cularization of the first bed when revascularization of both beds
is required in patients with concomitant carotid and coronary
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atherosclerotic arterial disease who are subject to the staged sur-
gical treatment tactics are cardiovascular complications in the
preoperative period, i. e. acute coronary syndrome and acute
cerebrovascular disorders. Postinfarction cardiosclerosis in
women is an additional risk factor for an unfavorable outcome.
Functional treatment outcomes are affected by age and vertebral
artery stenosis, both independently and in combination with oth-
er factors. The built model allows predicting treatment outcomes
taking into account risk factors involved.

Keywords: atherosclerosis, cerebral arteries, coronary arter-
ies, surgical treatment, prognosis.

PE3IOME

INPOTHO3UPOBAHUE PE3YJIBTATOB IIO3TAITHOI'O
XUPYPI'HYECKOI'O JIEYEHUS NTAHUEHTOB C CO-
YETAHHBIM ATEPOCKJIEPOTUYECKHUM ITIOPAKE-
HUEM COHHBIX 1 KOPOHAPHBIX APTEPHIA

T'puropyk C.IL, *ynykuna C.A., *Cupko A.I,
*Manyra O.H., 2Mausrii P.P.

TV JInenponemposckas meouyunckas akademus, Munucmep-
cmeo 30pasooxpanenust Yrpaunwl, *I'Y Jlnenponemposckas 06-
aacmuas kaunudeckas oonvnuya um. M.1M. Meunuxosa, /{nenp;
3Inenpoeckuil nayuonansnoitl ynusepcumem um. O. Tonuapa,
Vrpauna

Lenpio uccnenoBaHus sIBUIOCH OLEHUTh BIMSHUE IEPUOIIe-
pauMOHHBIX (hAKTOPOB HA PE3yNBTAThI JICYSHHsI TALIUSHTOB C CO-
YETaHHBIM aTepPOCKICPOTHYECKUM MOPAKEHUEM LiepeOpatbHbIX
Y KOPOHAPHBIX apTepHUii, KOTOPHIM BBIIIOJIHEH MEPBbIH 3Tal pe-
BaCKyJISIpU3allMy M Ha UX OCHOBE IIOCTPOUTH MOZIEIIb IPOTHO3U-
pOBaHUs PE3y/IbTaTOB JIEUEHHUS.

Mopgenu nporHo3upoBaHus CTPOUIIMCH Ha pe3ysbTaTax Je-
yeHHs 204 aueHTOB ¢ COUeTaHHBIMH aTePOCKICPOTHUECKU-
MU HOpaXCHUSMH LiepeOpajbHBIX U KOPOHAPHBIX apTepuii,
KOTOPBIM ITOKa3aHa XUpyprudeckas peBacKyispuszanus o06o-
UX COCYIUCTBIX OacCetHOB U IIPOBECH IIEPBBII 3Tall JICUCHHUS.

Ha pesynbrarsl jieueHMs BIMSUIM Kak IPEAONEpaLMOHHbIC
(daxTopbl — HapyIleHHs JABWKCHUH B KoHeuHocTsix 0,247
(p=0,004), napymenue purma cepaua 0,202 (p=0,038), Bun
oneparuBHoro smemarensctsa 0,229 (p=0,001), Tak u uH-
Tpa- U NOCIeoNepaluOHHbIC — CEPACYHO-COCYAUCTHIE OCIOXK-
HeHus 0,369 (p<0.00001) — ocTpslit KOPOHAPHBINA CHHAPOM U
OCTpBIe HAapYLICHUS] MO3rOBOr0 KpoBooOpamenus. s npo-
THO3MPOBAaHUS Pe3ysIbTaTOB JICUCHUS U OLCHKU KOMIUIEKCHO-
ro BIMSHUS NEPUONEPALUOHHBIX (AaKTOPOB MOCTPOCHBI J1BE
Mozenu OMHapHOIl Joructudeckoil perpeccuu. IlepBas mo-
JIeNb Tpe/IHa3HaueHa Ui pacio3HaBaHus HeOJIAroNPHUsITHOTO
pesynbrara npotuB OnaronpustHoro. KauectBo pacrno3HaBa-
HUS Ha €€ OCHOBaHHMM cocTaBisieT 97%, 4yBCTBUTEIBLHOCTD
— 75%, cneuuduunoctb — 97%. Bropas Momenab mo3BOJSET
JUISL TIALIMEHTOB C OJarompHUsTHBIM PEe3yIbTaToOM IPEIBUICTD
YIAYUYLIUTHCS COCTOSHUE IAlMEHTa WM OCTaHeTcsl 0e3 W3-
MEHEHHH, BOSHUKHET IMOJIHBIA WJIM YaCTUYHBIH perpecc He-
BPOJIOTHYECKOU/KAPAHOIOTHISCKON cuMnToMaTuku. OOmiuit
IPOLEHT NPAaBWIBHBIX NPeICKa3aHUil 10 3TOI Mojenu cocra-
B 62%. ComiacHO Opyroil Mojenu Ha pe3yibTaThl JEUECHUs
Bivsn Bozpact (OR 0,96 [0,94;0,99]), Hasnim4ue natoaoruu mo-
3BoHOuHBIX apTepuii (OR 2,3 [1,12;4,84]) u Bun onepauuu (OR
0,34 [0,15;0,79]).

VY GOJIBHBIX C COYETAHHBIMH aTEPOCKIICPOTUYECKUMH IOpa-
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KEHUSIMU 1IepeOpaIbHBIX U KOPOHAPHBIX apTepUil MPH TOCIIe-
):[OBaTeHbHOﬁ TAKTUKE XUPYPru4ye€CKoOro JICUCHUSI OCHOBHBIMU
(axTopamu prcka HeOIaronpUsITHOTO Pe3yIbTara B OTHOILICHUH
peBacKyJIsIprU3alyy epBoro GacceiiHa npu HeoOXOJUMOCTH pe-
BacKyJsipu3aluu o0oux OacceiHOB SABIAIOTCS CEpPACYHO-COCY-
JIICTBIE OCIIOKHEHUS B IIEPHOIEPALIUOHHOM NEPUOJIE — OCTPBIN
KOPOHAPHBIN CHHPOM M OCTPBIE HAPYLICHHUSI MO3TOBOTO KPOBO-
obpamienus. JJonomHUTEeIbHBIM (HAKTOPOM pUCKa HeOIaromnpu-
SITHOTO Pe3yJbTaTa sIBISIETCS. HOCTUH(APKTHBIA KapIHOCKIepO3
Y KCHILHWH. Ha q)yHKLlI/IOHaJ'IbeIe pe3ysIbTaThl JICUCHUS BIIUACT
BO3pACT U HAJMYHE CTCHO30B IO3BOHOYHBIX apTepHil, KaK ca-
MOCTOSITEJIbHO, TaK U B COBOKYITHOCTH C APYTUMHU (HaKTOPAMH.
IloctpoeHHass Monenb IMO3BOJIAET C OONBLION BEPOSATHOCTHIO
IIPOrHO3UPOBATE PE3YIBTATHI JICYCHHUS.
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KOHUENUIWSI ONEPATUBHOT O JIEHEHUSI BHYTPUCY CTABHBIX IIEPEJIOMOB
AUCTAJIbHOT'O OTAEJA BEAPEHHOU KOCTHU. IIJIACTUHA LCP
NJIN PETPOI'PAIHBIN UHTPAMEAYJIJIAPHBIU IITUDT

Asmmes T.M., 3aroponuuii H.B., Jlazko ®.J1., beasik E.A., Aiines P.H.

Dedepanvroe cocydapcmeenoe agmoHOMHOe 00PA308AMENbHOE YYPENCOCHUE BbICULECO 0OPAB08ANUS
«Poccuiickuii ynusepcumem opyoicovl Hapooosy, Mocksa, Topodckoe 6100cemnoe yupesicoeHue 30pasooXxpaneHs
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YacToTa M30JIMPOBAHHBIX INEPEIOMOB ANCTAIBHOTO OTAENA
OenpeHHON KOCTH COCTaBISET MPHMEpPHO 6% OT BCeX ee Io-
BpexaeHuii [1,2,6]. OqHako y TMOCTpaJaBIINX C MHOXKECTBEH-
HBIMH ¥ COUCTAHHBIMH MOBPEKACHUAMH TTOJOOHBIN THII IIepe-
JIOMOB BCTpedaercsi Jame u cocraBimsieT oT 13% mo 17% or
00IIIeT0 YKcIIa MepesioMoB OeAPEHHON KOCTH.

[NepenoMbr quCTanBHOTO OTAENA OEIPEHHOM KOCTH BCTpEda-
I0TCS B TI0OOM BO3pacTe, Jallle Yy JINI] IOXKHUIOT0 BO3PAcTa, KO-
TOpBIE CTPAJAIOT OCTEONOPO30M U COMATHUECKHMH COITYyTCTBY-
IOIMUMHA 3200JIeBaHUSAMH. Y MOJIOABIX TTAI[NEHTOB INOAOOHEIC
TIepEIIOMBI Yallle SIBISIOTCS CIEACTBUEM BEICOKOIHEPTeTHIECKO-
ro BozzeiictBus (ATII, maneHne ¢ BEICOTBI) H COMPOBOKAAIOTCS
TPaBMaTHUECKIMH MOBPEKACHUAMH JIPYyTHX ceTMeHTOB [4,5]. B
CBSI3H C POCTOM MOOMIIBHOCTU HACEJICHUS ¥ €TO CPEJJHETO BO3-
pacta, 9acTOTa IOJOOHBIX IIEPEIOMOB YBEIHINBACTCS.

Crist D.B., Della Rocca J.G., Murtha M.Y npu ananusze 38
000 cixyuaeB mepenoMoB Oefpa BBIIBHIM IIOBPEXKJICHUS €TO
nucTanbHON acTH y 8% manuenTos (2165 ciyqaes) [3,4,9].

K coxanenuto, pesynsraTsl ONEpaTHBHOTO JICUCHUS Iepe-
JIOMOB JIICTAJILHOTO OTZENa OeIPEeHHON KOCTH YacTO HEyTelIH-
TeJIbHBIE BBUJY 3aMEJICHHOH KOHCOMHIAINK WIH (OpMHUPOBa-
HUS JIOXKHBIX CycTaBoB (6,0%) B 30HE nepesioma, HHPEKIIHOHHBIX
ocnokHeHuH (2,7%), a Taxke pa3BUTHUS TOCTTPABMATHIECKOTO
apTpo3a U TYTONOABIKHOCTH KOJICHHOTO cycTasa. MHpexnnon-
HBIC OCJIOXKHEHUS BCTPEUaroTcs B 2,7%, MUTpanus MeTaUIOKOH-
cTpykiuit - B 3,3%, uro nmpuHyX)aeT xomier B 16,8% ciyuaes
K TIOBTOPHBIM XHPYPrHYECKHM BMemiaTenbcTam [1,2,3,8]. Oc-
JIO)KHEHHsI ONEPATHBHOTO JICUEHMS IEPEIOMOB NAaHHOW JIOKa-
JH3aIM1, 0COOCHHO y MAIEHTOB TPYAOCIIOCOOHOTO BO3pacTa,
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gacto (18%) MpUBOIST K MHBAIUAU3AIIH, YTO SIBIISICTCS CEPhE3-
HOM COIMaNIbHOM mpobiiemMoit [2].

OcTeocHHTE3 ¢ HUCMONBb30BAHUEM HAKOCTHBIX TUIACTHH WIIH
HHTPAMEY/ULIPHBIX [ITH(TOB SBISICTCS HAnOOJee MPUHSATHIM
(«30JI0TBIM  CTAHIAPTOM») METOIOM JICUCHUS IAIMEHTOB C
BHE- U BHYTPUCYCTaBHBIMH IEPEIOMAMH JAUCTAIBLHOTO OTIeIa
OenpenHoil koctd [4,7]. B paliloHHBIX M OONBHUIIAX HEOOINb-
[IMX TOPOJIOB, HE O0ECHEYCHHBIX METAUIOKOHCTPYKIHSIMH H
DO0I1 (31eKTPOHHO-ONTUYECKUN IpeoOpa3oBaTelib), Bpadd C
HEOCTATKOM XHUPYPIUYECKOTO OIbITAa HCIONIB3YIOT METOIUKH
CKEJIETHOTO BBITSDKCHHUSI M THIICOBBIX TOBSI30K, HPHUMEHSIOTCS
TAKKe BHEOYArOBbIC METObI OCTEOCHHTE3a: CIUIEBbIC, CTEPIK-
HEBBIC U CIUIIe-CTEPIKHEBBIE aMapaThl HAPYKHOU (pUKcauu.

IMoxxomsl K BEIOOPY criocoba ocTeocHHTe3a (HAKOCTHBIN MITH
HHTPaMey/ULIPHbIA) TPH TIEPeioMax JAUCTAIBHOTO oTena Oe-
JPEHHON KOCTH HPOIODKAIOT aKTUBHO OOCY)KAATHCSI B JINTEpPa-
type [1,3,6]. B muTeparypHBIX HCTOYHUKAX OTCYTCTBYET HH(OP-
Manusi 0 QYHKIHOHATIBHBIX Pe3y/bTaTax JICYeHHs MAlUeHTOB,
KOTOPBIM BBIIIOJTHEH HAKOCTHBIN MM HHTPaMe Iy ULSIPHBINA OCTe-
OCHHTE3 C JIOCTATOYHON BBIOOPKOW M UTMTEIBHBIM HEPHOIOM
Habmonenus. He ompezneneHpl MOKa3aHHs K HCIIOIb30BAHHIO
HHTPAaMEy/USIPHOTO PETPOrpagHOro mrudra mpyu mepenomMax
JIAHHOM JIoKanu3anuu [3].

Ienp wucciemoBaHusi - OLCHKA PE3YJIBTATOB I[PUMEHEHHSI
OCTEOCHHTE3a BHYTPUCYCTABHBIX MEPEIOMOB AUCTAIBLHOTO OT-
nena GepeHHOM KOCTH C UCMOIb30BaHUEM HAKOCTHOM IIIacTu-
ubl LCPH HHTpaMeay/UISIPHOTO PETPOrPagHOro MTU(TA.

Marepuan u Metoabl. [I[poaHann3upoBaHbl Pe3yJIbTAThI Jie-
4yeHuss 89 MAIMEHTOB TPABMATOJIOTHYECKUX OTACICHHUN IBYX



