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According to the World Health Organization (WHO), cardiovascular diseases (CVD) are the
main cause of death worldwide at the present moment and over the last decade. WHO estimates
that 7.4 millions of people died from coronary heart diseases in 2012, what is equal to 13.2% of all
deaths in the world [1]. The part of deaths from CVD was equal to 66.3% from the quantity of total
mortality in 2011 in Ukraine [2]. One of the main methods of the treatment of the most complicated
severe coronary artery diseases is a surgery named coronary artery bypass grafting (CABG), which
significantly improves the quality of patients’ life’s and make it longer [3, 4].

At the same time, there is some comorbidity which worsens the efficiency of CABG surgeries
as a method of coronary artery disease treatment. The second type of diabetes mellitus (DM) is on
the first place among these diseases. The number of patients with the second type of diabetes is
about 15–50% among the total number of patients operated on CHD. The number is continuing
to grow. [5]. The course of coronary atherosclerosis within patients with the second type of diabetes
is more complicated than within patients with coronary artery disease without the concomitant
second type of diabetes [6, 7]. Despite there are some significant achievements in the area of coronary
surgery, the results of surgical treatment within patients with the concomitant second type of diabetes
are significantly worse than within patients without concomitant diabetes. Postoperative mortality
within patients with the second type of diabetes is several times higher than within patients without
diabetes [8, 9]. Postoperative complications such as acute heart failure, intraoperative myocardial
infarction, stroke, renal failure, septic complications occur very often within these patients [10].

That is why the study of aspects of the clinical features of coronary artery disease within patients
with concomitant second type of diabetes, non-invasive and invasive examination of it, improving
of surgical techniques and postoperative management of patients phased certainly is relevant and it
has not only theoretical, but especially practical importance, because it can help to improve the
effectiveness of CABG within patients with the concomitant second type diabetes.

The aim of the abstract is a comprehensive analysis of the immediate results of coronary bypass
surgeries on a beating heart within patients with coronary artery disease and the concomitant second
type of diabetes.

Materials and methods. The base of the research is the results of surgical treatments of 1312
patients with coronary heart disease in combination with the concomitant second type of diabetes,
after made CABG surgeries in National Institute of CardioVascular Surgery of M.M. Amosov from
01 January 2005 to 31 December 2014. The control group included 6469 patients with coronary
heart disease without concomitant diabetes who underwent CABG surgery in the same period.

There were special invasive and non-invasive tests conducted for all patients in addition to
conventional clinical and laboratory methods during hospitalization. There were such compulsory
parts of preoperative test as gastroscopy to identify ulcers and erosive changes in gastric mucosa
and duodenal ulcers; the doppler ultrasound and duplex scanning of brachiocephalic arteries to
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identify significant asymptomatic narrowing of the arteries and occlusions data; the doppler research
of vessels of lower extremities.

Coronary bypass operations were performed through a median sternotomy on a beating heart.
Internal thoracic artery grafts and autovenous transplantants were isolated based on methods adopted
in the clinic. The main phase of the operation was performed using two traction sutures by internal
mammary artery and compression type stabilizers.

The surgeries were conducted as in a planned manner as in immediate display.
By this time there is no evidence on the effect of glucose on the results of CABG within patients

with concomitant second type diabetes. In this regard, we have developed the own sheet of
perioperative data keeping within patients with coronary bypass surgeries.

The basis of the sheet was the strict adherence to the level of glucose in blood in perioperative
period equal to 4.5–5.5 mmol/l. This was achieved by insulin injections during surgery, subcutaneous
injections of insulin in the early postoperative period and course of oral hypoglycemic therapy in
the recovery of enteral nutrition.

Results and discussion. There were 12.7% of patients on insulin therapy in the research group
and 66.7% of patients got hypoglycemic agents. There were 66.2% of patients on regime and 21.1%
of patients were ones with the newly diagnosed second type of diabetes. The level of glucose was
stabilized prior the surgery within the majority of patients due to intensive hypoglycemic therapy
and regime. However, 25.8% of patient had the uncompensated or subcompensated condition,
what was the result of the lack of adequate treatment of diabetes. In addition, the diabetes was
identified already in the our hospital within 3.3% of patients, what clarifies that there is insufficient
diagnosis of the disease within the population.

The comparative analysis of preoperative characteristics of patients in both groups showed
that there are no differences between various age groups. The number of patients over 60 years was
almost the same (41.8% in the control group and 45.2% in the research group, p>0.05). As for
gender differences within patients with coronary heart disease and the concomitant second type of
diabetes, there were significantly more female patients (23.5% versus 12.5% in the control group,
p<0.05). In addition, diabetes in our patients was associated with a number of conditions and
diseases, among which revealed obesity (35.2% versus 9% in the control group, p<0.05), violations
of peripheral blood (39.8% vs 22 9% in the control group, p<0.05), hypertension (87.8% versus
70.9% in the control group, p<0,05). The nature of angina patients with the second type of diabetes
different from control group II-III functional class (FC) for the Canadian classification of angina
(13.3% vs. 9.7% in FC II and 67.5% against 57.7% in III FC, p<0.05). Particular attention attracted
more frequent form of silent myocardial ischemia within patients with concomitant diabetes (9.8%
versus3.2% in the control group, p<0.05) and the presence of 2 or more IM history in the study
group (20.9% vs. 15.5%, p<0.05). In terms of central hemodynamics and LV volumes according to
echocardiography (echocardiography) groups did not differ. Ejection fraction <40% in the study
group had 8.7% of patients versus 8.9% in the control group, p>0.05.

According to CVG within patients with concomitant diabetes it was observed more frequently
triple vessel lesion of coronary artery (CA) 88.9% against 76.1% in the control group (p<0,05).
There was also hurt of the left coronary artery >50% – 9 2% to 6,6% (p>0,05). The severity of
coronary atherosclerosis was estimated number of affected diffusely spacecraft. According to CVG
in patients with concomitant diabetes diffuse lesions observed in 31.4% versus 15.7% in the control
group (p<0.05), while during operations such lesions detected in 69% of patients with concomitant
diabetes. This indicates probability of significant underestimation of as the severity of coronary
atherosclerosis in general, and the degree of atherosclerotic small lesion of in patients with DM by
angiography.
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In both groups, all CABG surgeries were performed on a beating heart.
When performing surgery using the principle of complete revascularization, which was achieved

through the use of new, developed at the institute, methodologies coronary artery bypass surgery
[11, 12]. Surgeries within patients with both second type of diabetes and without metabolic
carbohydrates were held in most cases routinely – 94.5% vs. 93.9%, emergency operations were
performed in 5.5% of patients with diabetes and in groups 6.1% of the control group, respectively.
This suggests that the nature urgency of surgery groups did not differ in most cases for
revascularization LAD used LIMA, great saphenous autovenous – for other arterial
revascularization. A. mammaria in patients with diabetes used a half times more likely than those
without diabetes, 74.2% versus 67.2% (p<0.05). Average number of distal anastomoses per patient
was higher in patients with diabetes 3,3±1,0 3,1±1,0 vs patients without diabetes, corresponding to
massive coronary bed in the main group.

Most in both groups performed coronary artery bypass surgery three (41.2% in the group with
diabetes, and 38.7% – in the comparative group). The presence of calcification at the site of the
distal anastomosis was observed almost two times more likely in patients with diabetes (8.6% vs.
5.6%, p<0.05). Implementation extended anastomosis observed also twice as likely in patients
with diabetes (2.3% vs. 1.1%, p<0.05). The above data show that our proposed method can perform
complete myocardial revascularization even when severe, diffusely affected complicated calcification
of the wall of the spacecraft in patients with diabetes. The complexity and severity of surgical
interventions in the treatment group were reflected in the intraoperative parameters. Thus, the
duration of the operation in the group with diabetes was longer, 248,3±53,9 min. against 236,2±25,6
min., respectively – increased average blood loss of 100 ml (398,4±153,9 ml. vs. 292,2±67,3 ml in
the control group), and a mechanical ventilation increased by an average of 30 minutes. (4,9±0,9
hod. Vs 4,5±0,9 hod.).

The applied method allows drug correction of glycemia keep blood glucose in the perioperative
period within 4.5–5.5 mmol/l, which helped reduce the number of complications.

A statistically significant difference in the incidence of complications such as myocardial
infarction (0.5% vs. 0.3%, p>0.05), neurological disorders (1.4% versus 0.9%, p>0.05) were found.
In the early postoperative period in the group with diabetes more frequently than in the group
without diabetes, observed: acute heart failure   (6.5% vs. 1.7%, p<0.05); infectious complications
(4.5% vs. 0.9%, p<0.05); occurrence of atrial fibrillation (25.7% vs. 19.8%, p<0.05). In the control
group there were 43 fatal (0.7%), in patients with concomitant type 2 diabetes were 5 fatal (p<0.05)
(table 1).

Table 1
Comparison of early postoperative period in patients with concomitant diabetes

DM 
N=1312 

Non DM 
N=6469 

Data 

n % n % 

р 

Acute heart failure 85 6,5 110 1,7 < 0.05 

MI 6 0,5 19 0,3 > 0.05 

Stroke 18 1,4 58 0,9 > 0.05 

Atrial fibrillation 337 25,7 1281 19,8 < 0.05 

Wound infection 59 4,5 58 0,9 < 0.05 

Mortality 5 0,4 43 0,7 > 0.05 
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The results of operations convince us that the approach to surgical treatment of
coronary artery disease within patients with diabetes provides good results.

Conclusions. If concomitant diabetes coronary lesion was significantly more complex
than in patients without carbohydrate metabolism, making it difficult to perform coronary
bypass surgery. Performing operations on a beating heart, developed and implemented
techniques of different options autovenous bypass surgery and the use of the CAA, along
with the strict observance of glycemic control protocol in the perioperative period, made
it possible to reduce hospital mortality, and significantly reduce the number of
postoperative complications.

References
1. 10 âåäóùèõ ïðè÷èí ñìåðòè â ìèðå [Ýëåêòðîííûé ðåñóðñ]: èíôîðìàöèîí-

íûé áþëëåòåíü ¹ 310. – 2014. – Ðåæèì äîñòóïà: http://www.who.int/
mediacentre/factsheets/fs310/ru/index.html.

2. Êîâàëåíêî Â. Ì. Äèíàì³êà ñòàíó çäîðîâ’ÿ íàðîäó Óêðà¿íè òà ðåã³îíàëüí³
îñîáëèâîñò³ / Â. Ì. Êîâàëåíêî, Â. Ì. Êîðíàöüêèé // Àíàë³òè÷íî-ñòàòèñòè÷-
íèé ïîñ³áíèê. – Ê., 2012. – Ñ. 211.

3. Comparison of coronary bypass surgery with drug-eluting stenting for the treatment
of left main and/or three-vessel disease: 3-year follow-up of the SYNTAX trial /
A. P. Kappetein [et al.] // Europ. Heart J. – 2011. – Vol. 32. – P. 2125–2134.

4. Treatment of complex coronary artery disease in patients with diabetes: 5-year results
comparing outcomes of bypass surgery and percutaneous coronary intervention in
the SYNTAX trial / A. P. Kappeteina, S. J. Head, M.-C. Morice [et al.] // Eur. J.
Cardiothorac Surg. – 2013. – Vol. 43, ¹ 5. – P. 1006–1013.

5. Bridgewater B. European Association for Cardio-Thoracic Surgeon. Fourth EACTS
Adult Cardiac Surgical Database Report 2010 / B. Bridgewater, J. Gummert. –
2010. – P. 96–101.

6. Angiographic severity and extent of coronary artery disease in patients with type 2
diabetes mellitus / S. N. Uddin, F. Malik., M. A. Bari [et al.] // Mymensingh
Med. J. – 2005. – Vol. 14, ¹ 1. – Ð. 32–37.

7. High mortality associated with precluded coronary artery bypass surgery caused by
severe distal coronary artery disease / A. S. da Rocha, N. P. Dassa, F. J. Pittella [et
al.] // Circulation. – 2005. – Vol. 112, ¹ 9, Suppl. – P. 1328–1331.

8. Effect of risk-adjusted Diabetes on Mortality and Morbidity after CABG / C. Kubal,
A. K. Srinivasan, A. D. Grayson [et al.] // Ann. Thorac. Surg. – 2005. – Vol. 79,
¹ 5. – P. 1570–1576.

9. The effect of diabetes mellitus on patients undergoing coronary surgery: a risk-
adjusted analysis // C. Rajakaruna, C. A. Rogers, C. Suranimala [et al.] // J. Thorac.
Cardiovasc. Surg. – 2006. – Vol. 132, ¹ 4. – P. 802–810.

10 Diabetes mellitus increases short-term mortality and morbidity in patients
undergoing coronary artery bypass graft surgery / J. L. Carson, P. M. Scholz,
A. Y. Chen [et al.] // J. Am. Coll. Cardiol. – 2002. – Vol. 40, ¹ 3. – P. 418–423.

11. Óðñóëåíêî Â.È. Òàêòè÷åñêèå è òåõíè÷åñêèå àñïåêòû øóíòèðîâàíèÿ êîðîíàð-
íûõ àðòåðèé íà ðàáîòàþùåì ñåðäöå ó «ïðîáëåìíûõ» áîëüíûõ ÈÁÑ ñ äåôèöè-
òîì âåíîçíûõ è àðòåðèàëüíûõ òðàíñïëàíòàòîâ / Â. È. Óðñóëåíêî, À. Â. Ðóäåí-
êî, Â. Â. Ãóòîâñêèé // Ñåðöå ³ ñóäèíè. – 2008. – ¹ 3. – Ñ. 39–50.



209Â³ñíèê ñåðöåâî-ñóäèííî¿ õ³ðóðã³¿    2015

12. Ðóäåíêî À. Â. Îñîáëèâîñò³ øóíòóâàííÿ êîðîíàðíèõ àðòåð³é íà ïðàöþþ÷îìó ñåðö³ ó õâî-
ðèõ ³øåì³÷íîþ õâîðîáîþ ñåðöÿ ³ç ñóïóòí³ì öóêðîâèì ä³àáåòîì 2 òèïó / Ðóäåíêî À. Â.,
Ãóòîâñüêèé Â. Â., Ðóäåíêî Ñ. À. // Ùîð³÷íèê íàóêîâèõ ïðàöü Àñîö³àö³¿ ñåðöåâî-ñóäèí-
íèõ õ³ðóðã³â Óêðà¿íè Ñåðöåâî-ñóäèííà õ³ðóðã³ÿ. – Ê., 2012. – Âèï. 20. – Ñ. 426–430.

Ðåçóëüòàòè îïåðàö³é êîðîíàðíîãî øóíòóâàííÿ íà ïðàöþþ÷îìó ñåðö³ ó õâîðèõ
³øåì³÷íîþ õâîðîáîþ ñåðöÿ ³ç ñóïóòí³ì öóêðîâèì ä³àáåòîì 2 òèïó

Ðóäåíêî À.Â., Ãóòîâñüêèé Â.Â., Ì³ò÷åíêî Î.²., Ðóäåíêî Ñ.À.

Ïðåäñòàâëåí³ ðåçóëüòàòè îïåðàö³é ³çîëüîâàíîãî ÀÊØ ó 1312 õâîðèõ ²ÕÑ ó ïîºäíàíí³ ³ç ñóïóòí³ì
ÖÄ 2 òèïó, âèêîíàíèõ ç 2005 ïî 2014 ð. â ÄÓ «Í²ÑÑÕ ³ìåí³ Ì.Ì. Àìîñîâà ÍÀÌÍ». Âèçíà÷åíî, ùî
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