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Indications for simultaneous surgery in patients with combined occlusive stenosis of coronary and brachycephalic arteries
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This article contains the results of medical pre-assesment and surgery of 35 patients with.
Combined carotid and coronary arterial diseases. It includes comparative analysis and scientifically proven indications for simultaneous and staged surgical procedures in these patients.
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Topicality
Advanced atherosclerotic coronary artery disease is characterized by multifocal occlusive artery stenosis. Thus, combined carotid and coronary arterial disease is diagnosed in 5.9% to 22% of cardiosurgery patients (1.3).
For many years the surgeons have been confronted with the question of making decisions about the indications for the intervention, about its extents and about the stages of surgery in patients with coronary and brachiocephalic arterial disease (2).
In the process of treating this complicated category of patients there exist several strategic approaches to the open reconstructive interventions: simultaneous and staged operations on both blood vessel systems (3.4).

If the first stage of surgery is the intervention on the carotid artery, there exists an increased risk of myocardial infarction, while the initial reconstruction of coronary arteries is accompanied by the major risk of periprocedural acute cerebral stroke (1.3).

Since the existence of coronary artery bypass (CABG) on the working heart, it has been possible to exclude the factor of the negative influence of artificial circulation. It opens new possibilities of simultaneous surgical procedures in patients with combined carotid artery stenosis and coronary artery disease.
However, the definition of firm indications for simultaneous or staged surgical procedures still remains the subject of discussion.

The purpose of work
 Improvement of results of surgical treatment of patients with combined occlusive stenosis of coronary and brachiocephalic arteries.

Materials and methods
In 2012-2015 in the department of transplantation and cardiac surgery and great vessel surgery of National Institute of Surgery and Transplantology named after O.O.Shalimov medical pre-assessment and surgical procedures  were performed on 35 patients including 88.6% of men and 11.4% of women with combined occlusive stenosis of coronary and brachiocephalic arteries. The mean age of patients was 67.5±8.9 years.
The record of pre-assesment in the preoperative period included general clinical tests and special methods of surveillance of the cardiovascular system: electrocardiography, echocardiography, coronary angiography, duplex ultrasound, cervical-cerebral angiography.

The patients were divided into two groups. The first group included the patients who were simultaneously operated on both blood vessel systems. The second group included the patients after the staged operations on carotid and coronary arteries. Clinical characteristics of patients are included in Table 1.
Table 1 Characteristic clinical material
	Data
	Groups of patients

	                     
	Simultaneous
	Staged

	Number of patients
	24
	11

	Age
	65.3±95
	69.7±83

	Men
	21(87.5%)
	10 (90%)

	Women
	3 (12.5%)
	1(10%)

	Angina pectoris III-1У FC NYHA
	22 (92%)
	7 (63%)

	Miocardiac infarction in medical history
	9 (37.5%)
	5 (45.5%)

	Stroke in medical history
	8 (33.4%)
	3 (27.2%)

	Left ventricular ejection fraction (%) 
	41.3±8.2%
	48.5±6.7%

	Hypertension
	2 (87.5%)
	8 (72.7%)

	Obesity
	2 (8%)
	-

	Sugar diabetes
	7 (29%)
	4 (45.5%)


It is necessary to note that the patients in the first group were clinically more complicated. They possessed indications of decompensation of coronary and cerebral circulation.

During their medical evaluation the patients had confirmed diagnosis of coronary artery disease with the affection of coronary arteries that required artery bypass, also they had atherosclerosis of brachycephalic arteries with stenosis of over 75%.  20% (7 patients) had chronic asymptomatic cerebrovascular deficiency and approximately 80% (28 patients) had indications of decompensation of cerebral circulation - transient ischemic attacks, stroke in medical history.  
Results and discussion  
Good and satisfactory results were registered in 96% of patients in the group of simultaneous surgical procedure and in 100% of patients in the group of staged surgical procedure.
In order to guarantee  neuromonitoring while the carotid artery was being constricted and to ensure the prompt diagnosis of intraoperational ischemic  neurological complications, 3 (12.5%) patients received local anesthesia during the simultaneous carotid endarterectomy. Further coronary artery bypass grafting was performed under general anesthesia, off-pump, both arterial and venous transplants were used as bypass. The average number of bypass transplants for one patient was 3.0. Practically in all patients the left internal thoracic artery was used. The basic method of reconstruction of carotid arteries was everting carotid endarterectomy.
In 2 (18.2%) patients from the group of staged surgery transient ischemic disorders were observed within the first hour after the operation (Table 2). In both groups the following complications were observed: arrhythmia in the form of auricular fibrillation of frequent ventricular premature beats (extrasystole) which effectively responded to conservative therapy. There happened twice as many cases of encephalopathy in the second group of patients comparing to the first group. The only fatal complication that happened in the course of the synchronous carotid endarterectomy and coronary artery baypass surgery was a massive ischemic stroke which caused the death of the patient. The complication was the result of the acute thrombosis of the reconstructed carotid artery. It appeared impossible to determine at what stage of the surgical procedure the complication occurred, because the patient had been under the general anesthesia for over 6 hours after the carotid endarterectomy. Directly after the diagnostics of the complication in the early postoperative period (neurological status, duplex ultrasound scanning of carotid arteries) the thrombectomy was performed, but the condition of the patient did not improve. To prevent such complications we decided to change the tactics of treatment of such patients. We perform surgical procedures on carotid arteries under local anesthesia, which enables us to recognize the symptoms of cerebral ischemia.

Table 2.  Cerebral and cardiac complications     

	Kinds of complications


	Group 1

(n=24)

simultaneous
	Group 2

(n=11)

staged

	Acute cardiac infarction
	                  ------
	                --------

	Acute stroke
	1 (4%)
	                 -------

	Arrythmia
	                   3 (12.5%)
	                5(45.5%)

	Transient ischemic attacks
	                   ------
	                2 (18.2%)

	Encephalopathy
	                   2 (8.3%)
	                4 (36.3%)

	Bleeding
	                   1 (4%)
	                2 (18.2%)

	Mortality
	                   1(4%)
	                0


Comparison of integral data: the duration of assisted pulmonary ventilation, time spent in the intensive care unit, shows that the patients from the second group had twice as high results than the first group. Patients with staged surgical procedures stayed in hospital from 14 to 19 days, and patients with combined procedures stayed there for 7 to 12 days.  
Despite the controversial positions of different authors in the choice of the optimal surgical management of patients with concomitant arterial sclerotic disease we have achieved good results in the early postoperative period after the change of treatment strategy.

We believe that in order to make the optimal choice of surgical procedure strategy one should take into account the following: comorbidity of the pacient, his/her anatomy, test of the atherosclerosis heterogeneous plaque of coronary heart vessels, the need of urgent surgery of coronary vessels and the medical experience of the surgeon.

To our mind, in case of stenosis of carotid arteries in combination  with coronary artery disease in the course of the simultaneous surgical procedures, it is advisable  to start with the everting carotid endarterectomy under local anesthesia, if it is possible, and as the following step to go over to  the myocardial revasculisation. 
 Conclusion 
 Simultaneous surgical procedures are recommended in patients with circulatory decompensation in both arterial systems, which do not allow to perform an eventless restoration of circulation in one if arterial systems. 
Staged surgical procedures with the initial revasculization of brachiocephalic arteries can be performed in case of predominating neurological symptoms and stable angina pectoris.
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