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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS 
WITH CONCOMITANT CAROTID AND CORONARY ATHEROSCLEROTIC ARTERIAL DISEASE 

2Grygoruk S., 1,2Dudukina S., 1,2Sirko A., 3Matsuga O., 2Malyi R.

1dnipropetrovsk Medical academy, Ministry of Healthcare of Ukraine, dnipro; 
2Mechnikov dnipropetrovsk regional clinical Hospital; 3o. Honchar dnipro national University, Ukraine

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 rhythm or conduction disor-
der, acute coronary syndrome, acute cerebrovascular accident, 
concomitant incurable disease, patient’s refusal to participate in 
the study.

 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 χ2. 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 1, 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 a outcome can 
be expressed as

where z=a0+a1x1+a2x2+…+ apxp;
a0, a1, a2, …, ap = model parameters;
x0, x1, x2, …, xp= patient characteristics (symptoms) values.
A decision regarding the outcome іs made as follows:

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. 



8

 
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

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-

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:

       ,
where

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

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)

 Factor Model parameter 
estimate, b

Standard error 
of estimate pvalue Odds ratio

95% confidence inter-
val for odds ratio

Lower 
limit

Upper 
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 
segment, stenosis -0.025 0.014 0.062 0.975 0.949 1.001

Doppler ultrasound, right vertebral 
artery stenosis (tortuosity) 0.846 0.373 0.023 2.330 1.122 4.837

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 1, 5 outcome and the 2, 3 outcome. Based on this 
model, the probability of the 4, 6 outcome was expressed as:

       ,
where

z = 2.346 - 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:

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 1, 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:

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 

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 

2Grygoruk S., 1,2Dudukina S., 1,2Sirko A., 3Matsuga O., 
2Malyi R.

1dnipropetrovsk Medical academy, Ministry of Healthcare of 
Ukraine, dnipro; 2Mechnikov dnipropetrovsk regional clini-
cal Hospital; 3o. 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.

РЕЗЮМЕ

ПРОГНОЗИРОВАНИЕ РЕЗУЛЬТАТОВ ПОЭТАПНОГО 
ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ ПАЦИЕНТОВ С СО-
ЧЕТАННЫМ АТЕРОСКЛЕРОТИЧЕСКИМ ПОРАЖЕ-
НИЕМ СОННЫХ И КОРОНАРНЫХ АРТЕРИЙ

2Григорук С.П., 1,2Дудукина С.А., 1,2Сирко А.Г., 
3Мацуга О.Н., 2Малый Р.Р.

1гу днепропетровская медицинская академия, Министер-
ство здравоохранения украины; 2гу днепропетровская об-
ластная клиническая больница им. и.и. Мечникова, днепр; 
3днепровский национальный университет им. о. гончара, 
украина

Целью исследования явилось оценить влияние периопе-
рационных факторов на результаты лечения пациентов с со-
четанным атеросклеротическим поражением церебральных 
и коронарных артерий, которым выполнен первый этап ре-
васкуляризации и на их основе построить модель прогнози-
рования результатов лечения.

Модели прогнозирования строились на результатах ле-
чения 204 пациентов с сочетанными атеросклеротически-
ми поражениями церебральных и коронарных артерий, 
которым показана хирургическая реваскуляризация обо-
их сосудистых бассейнов и проведен первый этап лечения. 

На результаты лечения влияли как предоперационные 
факторы – нарушения движений в конечностях 0,247 
(p=0,004), нарушение ритма сердца 0,202 (p=0,038), вид 
оперативного вмешательства 0,229 (p=0,001), так и ин-
тра- и послеоперационные – сердечно-сосудистые ослож-
нения 0,369 (p<0.00001) – острый коронарный синдром и 
острые нарушения мозгового кровообращения. Для про-
гнозирования результатов лечения и оценки комплексно-
го влияния периоперационных факторов построены две 
модели бинарной логистической регрессии. Первая мо-
дель предназначена для распознавания неблагоприятного 
результата против благоприятного. Качество распознава-
ния на ее основании составляет 97%, чувствительность 
– 75%, специфичность – 97%. Вторая модель позволяет 
для пациентов с благоприятным результатом предвидеть 
улучшиться состояние пациента или останется без из-
менений, возникнет полный или частичный регресс не-
врологической/кардиологической симптоматики. Общий 
процент правильных предсказаний по этой модели соста-
вил 62%. Согласно другой модели на результаты лечения 
влияли возраст (OR 0,96 [0,94;0,99]), наличие патологии по-
звоночных артерий (OR 2,3 [1,12;4,84]) и вид операции (OR 
0,34 [0,15;0,79]).

У больных с сочетанными атеросклеротическими пора-

жениями церебральных и коронарных артерий при после-
довательной тактике хирургического лечения основными 
факторами риска неблагоприятного результата в отношении 
реваскуляризации первого бассейна при необходимости ре-
васкуляризации обоих бассейнов являются сердечно-сосу-
дистые осложнения в периоперационном периоде – острый 
коронарный синдром и острые нарушения мозгового крово-
обращения. Дополнительным фактором риска неблагопри-
ятного результата является постинфарктный кардиосклероз 
у женщин. На функциональные результаты лечения влияет 
возраст и наличие стенозов позвоночных артерий, как са-
мостоятельно, так и в совокупности с другими факторами. 
Построенная модель позволяет с большой вероятностью 
прогнозировать результаты лечения.

reziume

cerebraluri da koronaluri arteriebis Serwy-
muli aTerosklerozuli dazianebiT pacientebis 
etapobrivi qirurgiuli mkurnalobis Sedegebis 
prognozireba
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kvlevis mizans warmoadgenda perioperaciuli 
faqtorebis gavlenis Sefaseba im pacientebis 
mkurnalobis Sedegebze, romelTac aReniSnebaT 
cerebraluri da koronaluri arteriebis Ser-
wymuli aTerosklerozuli dazianeba da romelT-
aTvis Sesrulda revaskulirebis pirveli etapi 
da miRebul Sedegebze SemuSavdes mkurnalobis 
Sedegebis prognozirebis modeli.
prognozirebis modelebi agebuli iyo 204  paci-

entis mkurnalobis Sedegebze, romelTac aRe-niS-
nebodaT cerebraluri da koronaluri arteri-
ebis Serwymuli aTerosklerozuli dazianeba da 
CautardaT orive sisxlZarRvovani auzis qirur-
giuli revaskulireba da CautardaT mkurnalo-
bis pirveli etapi.
mkurnalobis Sedegebze calkeuli gavlena 

iqonia rogorc operaciis wina faqtorebma - ki-
durebis moZraobis darRveva 0,247  (p=0,004), gulis 
riTmis darRveva 0,202 (p=0,038), operatiuli Care-
vis saxeoba 0,229 (p=0,001), aseve intra- da operaci-
is Semdgomma faqtorebma - gul-sisxlZarRvovani 
garTulebebi 0,369 (p<0.00001) – mwvave koronaluri 
sindromi da Tavis tvinis sisxlmimoqcevis mwvave 
darRveva. mkurnalobis Sedegebis prognozirebisa 
da perioperaciuli faqtorebis kompleqsuri gav-
lenis SefasebisaTvis agebuli iyo binaluri lo-
gistikuri regresiis ori modeli. pirveli mod-
eli Seqmnilia sasurveli Sedegis sawinaaRmdego 
arasasurveli Sedegis amosacnobad. amocnobis 
xarisxma pirveli modelis safuZvelze Seadgina 
97%, mgrZnobelobam – 75%, specifikurobam – 97%. 
meore modeli saSualebas iZleva sasurveli 
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Sedegebis mqone pacientebisaTvis ganisazRvros, 
gaumjobesdeba Tu darCeba cvlilebebis gareSe 
pacientis mdgomareoba, darCeba Tu ara nevrolo-
giuri/kardiologiuri simptomatikis sruli an 
nawilobrivi regresi. am modelis mixedviT swo-
ri gansazRvris saerTo procentma Seadgina 62%. 
sxva modelis Tanaxmad, mkurnalobis Sedegebze 
gavlenas axdenda asaki [OR 0,96 (0,94;0,99)], xerxem-
lis arteriebis paTologiebis arseboba [OR 2,3 
(1,12;4,84)] da operaciis saxeoba [OR 0,34 (0,15;0,79)].
pacientebSi  cerebraluri da koronaluri 

arteriebis Serwymuli aTerosklerozuli da-
zianebiT da qirurgiuli mkurnalobis Tanmim-
devruli taqtikis dros, arasasurveli Sedegis 

riskis ZiriTad faqtorebad, pirveli auzis re-
vaskularizaciasTan mimarTebaSi, orive auzis 
revaskularizaciis  aucileblobis SemTxveva-
Si,  iTvleba gul-sisxlZarRvovani garTulebe-
bi perioperaciul periodSi - mwvave koronal-
uri sindromi da tvinis sisxlmimoqcevis mwvave 
darRvevebi. arasasurveli Sedegis damatebiT 
risk-faqtorad iTvleba infarqtisSemdgomi kar-
diosklerozi qalebSi. mkurnalobis Sedegebze 
gavlenas axdens asaki da xerxemlis arteriebis 
stenozis arseboba, rogorc damoukideblad, ise 
sxva faqtorebTan SerwymiT. SemoTavazebuli 
modeli iZleva mkurnalobis Sedegebis prog-
nozirebis saSualebas.

КОНЦЕПЦИЯ ОПЕРАТИВНОГО ЛЕЧЕНИЯ ВНУТРИСУСТАВНЫХ ПЕРЕЛОМОВ 
ДИСТАЛЬНОГО ОТДЕЛА БЕДРЕННОЙ КОСТИ. ПЛАСТИНА LCP 

ИЛИ РЕТРОГРАДНЫЙ ИНТРАМЕДУЛЛЯРНЫЙ ШТИФТ
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Частота изолированных переломов дистального отдела 
бедренной кости составляет примерно 6% от всех ее по-
вреждений [1,2,6]. Однако у пострадавших с множествен-
ными и сочетанными повреждениями подобный тип пере-
ломов встречается чаще и составляет от 13% до 17% от 
общего числа переломов бедренной кости. 

 Переломы дистального отдела бедренной кости встреча-
ются в любом возрасте, чаще у лиц пожилого возраста, ко-
торые страдают остеопорозом и соматическими сопутству-
ющими заболеваниями. У молодых пациентов подобные 
переломы чаще являются следствием высокоэнергетическо-
го воздействия (ДТП, падение с высоты) и сопровождаются 
травматическими повреждениями других сегментов [4,5]. В 
связи с ростом мобильности населения и его среднего воз-
раста, частота подобных переломов увеличивается.

Crist D.B., Della Rocca J.G., Murtha M.Y при анализе 38 
000 случаев переломов бедра выявили повреждения его 
дистальной части у 8% пациентов (2165 случаев) [3,4,9]. 

 К сожалению, результаты оперативного лечения пере-
ломов дистального отдела бедренной кости часто неутеши-
тельные ввиду замедленной консолидации или формирова-
ния ложных суставов (6,0%) в зоне перелома, инфекционных 
осложнений (2,7%), а также развития посттравматического 
артроза и тугоподвижности коленного сустава. Инфекцион-
ные осложнения встречаются в 2,7%, миграция металлокон-
струкций - в 3,3%, что принуждет коллег в 16,8% случаев 
к повторным хирургическим вмешательствам [1,2,3,8]. Ос-
ложнения оперативного лечения переломов данной лока-
лизации, особенно у пациентов трудоспособного возраста, 

часто (18%) приводят к инвалидизации, что является серьез-
ной социальной проблемой [2].

 Остеосинтез с использованием накостных пластин или 
интрамедуллярных штифтов является наиболее принятым 
(«золотым стандартом») методом лечения пациентов с 
вне- и внутрисуставными переломами дистального отдела 
бедренной кости [4,7]. В районных и больницах неболь-
ших городов, не обеспеченных металлоконструкциями и 
ЭОП (электронно-оптический преобразователь), врачи с 
недостатком хирургического опыта используют методики 
скелетного вытяжения и гипсовых повязок, применяются 
также внеочаговые методы остеосинтеза: спицевые, стерж-
невые и спице-стержневые аппараты наружной фиксации.

Подходы к выбору способа остеосинтеза (накостный или 
интрамедуллярный) при переломах дистального отдела бе-
дренной кости продолжают активно обсуждаться в литера-
туре [1,3,6]. В литературных источниках отсутствует инфор-
мация о функциональных результатах лечения пациентов, 
которым выполнен накостный или интрамедуллярный осте-
осинтез с достаточной выборкой и длительным периодом 
наблюдения. Не определены показания к использованию 
интрамедуллярного ретроградного штифта при переломах 
данной локализации [3]. 

Цель исследования - оценка результатов применения 
остеосинтеза внутрисуставных переломов дистального от-
дела бедренной кости с использованием накостной пласти-
ны LCPи интрамедуллярного ретроградного штифта.

Материал и методы. Проанализированы результаты ле-
чения 89 пациентов травматологических отделений двух 


