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ANALYSIS OF CORONARY ATHEROSCLEROSIS IN PATIENTS WITH
OR WITHOUT DIABETESMELLITUSTYPE 2 IN 12 MONTHS AFTER CABG
ACCORDING CORONAROGRAFTGRAPHY

A.Rudenko, V.Gutovskiy, V.Ursulenko, S. Rudenko, O. Gogayeva
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A comprehensive analysis of graft function and dynamics of the duration of
coronary atherosclerosis according to angiography 1 year after coronary artery bypass
grafting (CABG) in 39 patients with coronary artery disease and coexisting type 2
diabetes mellitus (DM), and 34 patients without DM. Analysis of coronarograftgraphy
(CGG) revealed a clear correlation of relationship between compliance with the
recommended treatment and the progression of coronary atherosclerosis and normal
functioning grafts. When comparing the results of CGG, the number of patients with
non-functioning grafts was higher in 2 times for patients operated with DM. In the
group operated on without DM with good compliance patency of grafts was 96.6 %
compared to 92.1%in patientswith DM. In the case of course therapy - graftpatency in
patients operated without DM was 91.7 % compared to 85.9 % in operated with DM.
The worst results were observed in the group where there were not only a complete
rejection of treatment, but renewal of bad habitsand unhealthy lifestyle - the patency of
grafts in the group operated without diabetes was 85.1 % compared to 68.4 % in
patients with DM. The data obtained in our study in general match the status of the
problem in all areas of medicine and requires long-term treatment as in Ukraineas in a
whole world.
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Despite the undeniable progress made by conservative methods of treatment of
coronary artery disease (CAD), there effectiveness in some cases was inadequate [1, 2].
Therefore, one of the main methods of treatment of severe CAD is coronary artery
bypass grafting (CABG), which significantly improves the quality (disappear angina
symptoms, improved physical activity) and duration of life of patients [3, 4, 5, 6].

At the same time, some comorbidities impair the effectiveness of CABG as the
method of treatment of CAD. Among these diseases the diabetes mellitus (DM) is on
the first place. Proportion of patient with DM undergoing CABG has been steadily
increasing in recent years [7]. This is due primarily to the growth of the incidence and
prevalence of diabetes in the population.

With increasing experience of implementation procedures, the improvement of
anesthesia and myocardial protection techniques improves the results of operations.
However, despite the significant achievements of coronary surgery, the results of
surgical treatment in patients with concomitant DM significantly worse than in patients
without concomitant DM. Postoperative mortality in patients with diabetes is several
times higher than in patients without diabetes [8, 9, 10]. In these patients postoperative
complications such as heart failure, intraoperative myocardial infarction,
cerebrovascular accident renal failure, septic complications are often develop [11].
Except to the immediate results, important criterion of surgical treatment is long-term
results. According to majority of studies, the presence of diabetes adversely affects
remote prognosis in operated patients: lowest survival rates, the greater incidence of
repeat procedures, worse quality of life [12, 13].

Aspects of the clinical features of CAD in patients with concomitant type 2 DM,
the data of non-invasive and invasive examinations, improving techniques of surgery
and postoperative treatment of patients is relevant not only theoretically but also has
practical importance for optimizing short-and long-term outcomes of revascularization
and improvement of effectiveness of secondary prevention of CAD in patients with
concomitant DM type 2.

The aim of the study: a comprehensive analysis of graft function and

dynamics of the duration of coronary atherosclerosis according to angiography in 1 year
2



after coronary artery bypass surgery in patients with coronary artery disease with
coexisting type 2 diabetes mellitus.
Material and methods.

In GF "National Amosov’s Institute of Cardiovascular Surgery NAMS of Ukraine"
for the period from 1 January 2010 to 31 December 2011 performed 73 repeated CGG
in patients with isolated CAD in 12 months after CABG. Among them: 39 operated
patients with coexisting type 2 diabetes who where the main group. In comparison
group were 34 patients after CABG without DM.

In order to visualize the patency of venous and arterial grafts in the remote period
after CABG was performed coronarograftgraphy (CGG). The technique is similar to the
method of coronarography. Study of coronary grafts followed contrasting right and left
coronary arteries in standard projections. Contrasting of each shunt performed in at least
two projections. We analyzed the nature of coronary blood flow, the presence of
stenosis, collateral flow, narrowing of the distal part of coronary arteries (CA). The
degree of stenosis of venous or arterial grafts was evaluated by the same scheme as the
CA. Because of the frequent discrepancy of diameter of the graft and reference artery,
shunt narrowing correlated with the diameter of the CA to the exclusion of
overdiagnosis stenotic lesions of distal anastomosis. The dynamic of atherosclerotic
injury of CA according to repeated angiograms was evaluated by an original method,

with calculation of the average increase of atherosclerotic foci P by the formula:

_(a+a,+..+a)
n :

P

Where a, - an indicator of atherosclerotic foci increase in percentage is defined as
the difference between the current and the previous size of the plaque, which is
expressed as a percentage of the lumen of the CA;

n - number of lesions, where detected changes.

Compared groups were divided into three subgroups based on treatment
adherence:

- Sub-group 1 - patients with high compliance, performing all treatment

recommendations:



- Sub-group 2 - patients with secondary affection, taking therapy is not constant or
not in full amount;

- Section 3 - Patients who discontinued treatment completely on their own.

Adherence to therapy was assessed using a modified Morisky questionnaire
[14] with definition points (high commitment - > 3 points, the average commitment -
from 1 to 2.9 points, low commitment - less than 1 point).
Results and discussion.

Dynamics of angiographic data was assessed by the results of CGG, which was
conducted as screening for patients, regardless of the presence of deterioration. Planned
control CGG in 12 months after surgery was performed in 73 patients, where 39 patients
with concomitant diabetes. Depending on the adherence of patients to medical treatment
recommended in the postoperative period, we formed three groups: group 1 - constant
therapy, group 2 - course therapy, group 3 — no therapy. In the analysis of CGG
revealed a clear correlation of relationship between compliance with the recommended
treatment (Table 1). In the first group we noted grafts patency for 92.1% patients, in the
second - 85.9%, in the third - 68.4 %.

Table. 1. Graft patency in a year after CABG for patients with DM type 2

i Graft
_ Number Numb Quantity of
Groups of patient _ patency,
of patients, n | er of grafts | occluded grafts Y
0
Group 1
12 38 3 92,1
(constant therapy)
Group 2
21 64 9 85,9
(course therapy)
Group 3
6 19 6 68,4
(no therapy)
Total 39 121 18 85,1

In 12 months after CABG CGG was performed in 34 patients without

concomitant DM. To study the effect of adherence to medical recommendations for



long-term results of operations are also formed three groups: group 1 - constant therapy,

group 2 - course therapy, group 3 — no therapy. In a detailed analysis of CGG, as well as

in the study group, we found dependence of adherence to recommended treatment and
lifestyle for long-term results of CABG. So, in 1 group with good compliance 96.6 %
of patients had patency of grafts, while in group 2 - 91.7 %, and in the 3rd, which have

been not only a complete rejection of treatment, but renewal of bad habits and unhealthy
lifestyle - only 85.1 % (Table 2).
Table .2. Graft patency in a year after CABG for patients without DM

) Graft
_ Number Numb Quantity of
Groups of patients _ patency,
of patients, n | er of grafts | occluded grafts y
0
Group 1
(constant 10 29 1 96,6
therapy)
Group 2
15 48 4 91,7
(course therapy)
Group 3
9 27 4 85,1
(no therapy)
Total 34 104 9 91,3

When comparing results of CGG in patients with 2 type DM quantity of non-

functioning grafts was two times higher than operated without DM, in each of three

groups based on adherence to treatment (Table 3).

Tab. 3. Comparison of the number of non-functioning grafts in one year after

CABG surgery in patients with and without concomitant DM

DM Without DM OR
Parameter P
N-n % N-n % |(95%CI)*
Group 1 2,4 >
38-3 7,9 29-1 3,4
(constant therapy) (0,2-{ 0,05




24,3)
1,8
Group 2 >
64-9 14,1 48-4 8,3 (0,5-
(course therapy) 0,05
6,2)
2,7
Group 3 14, >
19-6 31,6 27-4 (0,6-
(no therapy) 8 0,05
11,2)
121- 104- >
Total 14,9 8,7
18 9 0,05

N - number of grafts, n - number of occluded shunts.

Except checking of grafts patency we analyzed duration of atherosclerotic process

in coronary blood for patients with diabetes. In the first group (contant therapy)

identified significantly less progression of atherosclerosis than in the second group

(course therapy) (43% vs. 75%). In the third group (no treatment) revealed progression

of atherosclerosis in all patients (tab.4).

Tab.4. The analysis of CGG in one year after CABG surgery in patients with

concomitant DM

Group 1 Group 2 Group 3
Parameter (constant (course (no therapy)
therapy) (n=12) therapy) (n=21) (n=6)
Progression of 41, 76, 10
_ 5 16 6
atherosclerosis 7% 2% 0%
No
: 58, 23,
progression of 7 5 0 0%
_ 3% 8%
atherosclerosis

Analyzing CGG was shown that progression of atherosclerosis was due formation

of new atheroma «De novoy», increasing old plaques or by combination of both




mechanisms. Percentage correlation between the progression of coronary

atherosclerosis in the pool of right coronary artery is presented in Table 5.
Table. 5. Percentage ratio between different variants of progression of coronary
atherosclerosis in the pool of RCA in patients with DM after CABG.

Variants of progression of coronary atherosclerosis
Groups of _ _
tient New atheroms, Progressing of Both variants of
atients
P % old plaques, % progression, %
Group 1
(constant
25 8,3 0
therapy)
n=12
Group 2
(course 19 33,3 9,5
therapy) n=21
Group 3
(no therapy) 66,7 16,7 16,7
n=6

Percentage variations between the progression of coronary atherosclerosis in

the pool of left coronary artery are presented in Table 6.

Table.6. Percentage between different variants of the progression of coronary

atherosclerosis in the pool of LCA in patients with DM after CABG

Variants of progression of coronary atherosclerosis
Groups of patients Progressing of old Both variants of
New atheroms, % ;
plaques, % progression, %
Group 1
(constant therapy) 41,7 25 25
n=12
Group 2
(course therapy) 66,7 57,1 47,6
n=21




Group 3
(no therapy) 100 33,3 33,3
n=6

In all groups of patients with DM atherosclerosis progression was observed mainly
due to the appearance of new atheroms «De novoy, mostly in the group 3.

In the study group, the results of angiographic examination showed that 3 patients
need repeat revascularization, but only one of then had clinical signs of angina pectoris.
Repeat revascularization was performed by stenting of hemodynamic significant
narrowing of CA. Thus, it should be noted that the presence of significant progression
of coronary atherosclerosis by angiographic data in patients with IHD, type 2 DM and
multiple coronary atherosclerosis does not always coincide with clinical deterioration. It
can be concluded that there are certain limitations for monitoring of these patients by
routine diagnostic methods is the reason for the wider usage of control angiography.

Conclusions. In the analysis of CGG we revealed a clear correlation of
relationship between adherence to recommended treatment and the progression of
coronary atherosclerosis and normal functioning grafts. Given this, as well as the
number of refusals from re-examination, adherence of patients to long-term drug
treatment is unsatisfactory. The data obtained in our study in general match the status of
the problem in all areas of medicine and requires long-term treatment as in Ukraine as

in a whole world.
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AHAJII3 IEPEBITY KOPOHAPHOI'O ATEPOCKJIEPO3Y
B ITAIUEHTIB I3 HYKPOBUM JAIABETOM 2 TUILY TA BE3 HHOI'O
YEPE3 12 MICSIIIB HICJS OINEPAIIII AOPTOKOPOHAPHOT O
INYHTYBAHHSI 3A JAHUMH KOPOHAPOIITYHTOI'PA®DII
Pynenko A.B., I'yroBcekuii B.B., Ypcynenko B.1., Pynenko C.A.,
['oraesa O.K.

lIposedeno romnnexcHuti auaniz QyHKYii wynmie ma OuHAMIKU nepediey
KOPOHAPHO20 amepocKieposy 3a Oauumu aueiocpagin uepez 1 pix nicis onepayii
aopmokxopoHaproeo wiynmyeants (AKIL) y 39 xeopux IXC i3 cynymuim yykposum
oiabemom (L/]) 2 muny ma y 34 oneposanux 6ez L[/ Ilpu ananizi
KOPOHAP OULYHM 0P aqhiti BUABNEHO YIMKY KOPETAYIUHY 3ANeHCHICIb MINC OOMPUMAHHIM
PEKOMEHO08AHO20 JIIKYBAHHA 1 NPOSPeCYBaAHHAM KOPOHAPHO20 AMepOoCKIepo3y ma
3a0e3neueHHAM HOPMAIbHO20 (PyHKYIOHY8aHHSA wyHmie. [Ipu nopisuauni pezyibmamis
noemopuux KBI' eussunocs, wo 6 nayicumis i3 L[J] xinbxicmov HeghyHKYIOHYIOUUX
wynmie yosiui oinbwia, Hidic y oneposanux 6e3 L[/]. V epyni oneposanux oe3 L/] 3a
CYMIIIHHO20 OOMPUMAHHA peKoMeHOayil npoxionicme wiynmie ckaana 96,6% npomu
92,1% y oneposanux i3 L{/]. Ilpu xypcosit mepanii npoxioHicms wyHmie y epyni
oneposanux 6e3 L/[ cknana 91,7% npomu 85,9% y oneposanux i3 L{/[. Haiicipwi

pe3yibmamu Cnocmepieaiucy y 2pyni, oe Maiu micye He miibKu NO8HA 6i0MO08A Bi0
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JUKY8AHHA, A U BIOHOGIEHHA WIKIOIUBUX 36UHOK MA HE300p08020 CHOCODY HCUMMA!
npoxioHicmes wiynmis y epyni oneposanux 6e3 L[] cknana 85,1% npomu 68,4% 6
onepoganux i3 L[/]. /lani, ompumani 6 Hauomy 00CHiONHCeHH I, 8 Yyinomy cnienadaoms 3i
AHAI30M CMAaHy yiei npobiemu 8 ycix 2any3ax MeOuyuHu, oe Heobxione 0082ompusae
JIKY8aHHA, K 68 YKpaini, max i 3a2aiom y ceimi.

Knwuoei cnosa: iviemiuna xeopoba cepys, yykposuii diabem 2 muny, KOpoHapHe

ULYHIMYBAHHS

AHAJIM3 TEYEHUSA KOPOHAPHOI'O ATEPOCKJIEPO3A 'Y
HAIIMEHTOB C CAXAPHBIM IMABETOM 2 THUIIA U BE3 HEI'O YEPE3 12
MECALEB ITOCJIE OIIEPALIUU AOPTOKOPOHAPHOI'O
INYHTUPOBAHMS IO JAHHBIM KOPOHAPOIIIYHTOTI'PA® UM

Pynenko A.B., I'yroBckuii B.B., Ypcynenko B.U., Pynenko C.A.,

I'oraesa E.K.

Ilposeden KomnaekcHvlli aHAAU3 QYHKYUU WYHMOB U OUHAMUKU MedeHUs
KOPOHAPHO20 amepocKaepo3a no 0aHHbIM aneuozpaguil yepesz 1 200 nocie onepayuu
aopmoxopoHaproeo wynmuposanus y 39 oonvnvix UBC ¢ conymcemeyrowum CI 2
muna uy 34 onepupoeannvix 6e3 C/[. Ilpu ananuse koponapowynmozspaguil evisgnena
yemkas KOpPeuYUOHHAS 3ABUCUMOCHL MeNCO) COOM00eHUeM PeKOMEHOOBAHHO2O0
JledeHUusT U NpoSpeccuposaHuemM KOPOHAPHO20 amepocKiepo3a U obecneyeHuem
HOPMAIbHO20 PYHKYUOHUPOBaHUs wyHmos. [Ipu cpasneHuu pe3yibmamos noemopHuLX
KBI'ycmanosneno, umo y nayuenmog ¢ CI{ konuuecmeo HeqpyHKYUOHUPYIOWUX ULYHINOB
8080e Oonvute, uem y onepuposannwvix 6e3 C/]. B epynne onepuposanuvix d6ez C/[ npu
000p0COBECMHOM COONIOOEHUU PEeKOMEHOAYUUl NpPOXOOUMOCHb WIYHMOB8 COCMABULA
96,6% npomus 92,1%y onepuposannwvix c C/{. Ilpu kypcosoit mepanuu npoxooumocmso
wynmos 6 epynne onepuposanuvix 6e3 CJ{ cocmaesuna 91,7% npomue 85,9% y
onepuposannvix ¢ C/[. Xyowue pezynomamul HaOn00amucy 8 cpynne, 20e umesl Mecmo

He MOJIbKO NOJHbIU OMKA3 Om Je4eHusd, Ho U eozepam K 6‘p€()HblM npueslukam u
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He300p0BOMY 00pA3y HCUZHU, — NPOXOOUMOCIb ULYHIMOB 8 SpYNne OnepuposaHHvlx Oe3
C/[ cocmasuna 85,1% npomus 68,4% y onepuposanuvix ¢ C/[. /lannvie, nonyuennvie 8
Hawem Uccied08anuul, 8 YeroM cOnadarom ¢ AHAIUIOM COCMOAHUS IMOU NPoOIeMbl 80
8cex 00nacmax MeOUyuHsl, 20e HeoobXo0uMo OaumenvHoe JedeHue, — Kak 8 Ykpaune,
max u 8 mupe.

Knwuesvie cnosa: uwemuueckas oonesnb cepoya, caxapHulii ouabem 2 muna,

KOPOHAPHOE WYHMUPOBAHUE
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