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ABSTRACT 
 
The Coronary Artery Bypass Grafting (CABG) is associated with different morbidity and mortality. One of the 
morbidity associated with CABG are the hemodynamic changes during surgery which has become a major concern 
for professionals. One of the reasons for this morbidity is lack of adequate pain control and the use of opioids as 
part of a balanced anesthetic technique will lead to hemodynamic stability. Many experts suggest the association of 
general anesthesia with spinal anesthesia for hemodynamic stability. The aim of this study was to evaluate the effect 
of spinal anesthesia on patients' hemodynamic in coronary artery bypass surgery. This study was a randomized 
clinical trial in Ahwaz Golestan Hospital. 60 patients of 40 - 75 years old and ASA Class II and III who had a 
history of drug abuse were divided into two groups of general anesthesia and general anesthesia plus spinal 
anesthesia. During operation, levels of each patient's medications and hemodynamics parameters were recorded 
and at the end were calculated for each patient and used as comparison baseline The results obtained of this study 
show there were significant difference between two groups for the mean heart rate (p = 0.001), mean blood pressure 
(p = 0.003) and mean arterial pressure (p = 0.001). In this present study, the group receiving intrathecal morphine 
in comparison with the control group in hemodynamic conditions were more stable and the intrathecal morphine 
association with general anesthesia more dramatically lead to improve the mean heart rate, mean blood pressure 
and mean arterial pressure during sternotomy that of course this effect can be less observed when removing the 
pump. 
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INTRODUCTION 
 

Annually, more than 800,000 operations of the Coronary Artery Bypass Grafting (CABG) takes place around the 
world and many are associated with different morbidity and mortality [1-3]. Development of patients management 
in cardiac surgeries require improved intraoperative monitoring [4] of which the foundation and basis of monitoring 
during anesthesia and surgery is the hemodynamic monitoring aimed at ensuring adequate tissue perfusion, oxygen 
delivery, prediction of instability and timely action to control it [5]. Hence, one of the morbidity associated with 
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CABG are the hemodynamic changes during surgery which has become a major concern for professionals [6-7]. The 
hemodynamic instability in cardiac surgeries for various reasons including hypolumia, heart failure and loss of 
vascular responses is frequently happened [8-9]. But one of the reasons for this morbidity is lack of adequate pain 
control. Providing an adequate pain relief to patients in addition to the satisfaction of the patients after surgery, can 
improve the outcome of patients and nursery and patients' stay costs can be significantly reduced since the pain 
remarkably cause multiple organ dysfunction and will have adverse effects on the response of systemic, 
homeostatic, respiratory, hormones, and in particular homodynamic [10]. Many experts suggest the association of 
general anesthesia with spinal anesthesia for hemodynamic stability [11-13]. The use of opioids as part of a balanced 
anesthetic technique will lead to hemodynamic stability [14]. The use of the low narcotic dose at intrathecal space 
before starting the surgery creates sufficient painless and reduces the side effects of venous drugs such as respiratory 
depression, itching, nausea and vomiting [15]. However, in cardiac surgery, local anesthesia technique is not 
routinely performed because the studies which support this approach are rarely found and the risks of local 
anesthetic is associated with using systemic anticoagulants drugs which are used before surgery for cardiac surgery 
candidates [16]. Using a low-dose intrathecal morphine can create  extended analgesia [17] and is associated with a 
lower risk in creating hematoma compared with epidural method [18]. 
 
With respect to the mentioned matters, the aim of this study was to evaluate the effect of spinal anesthesia on 
patients' hemodynamic in coronary artery bypass surgery. 
 

MATERIALS AND METHODS 
 
Patients and Methods: 
This study was a randomized clinical trial. After obtaining the permission from the Ethics Committee of Ahvaz 
Jundishapur University of Medical sciences, from the patients admitted for CABG surgery, 60 patients of 40 - 75 
years old and ASA (American society of anesthesiologists) Class II and III who had a history of drug abuse at least 
once a week for more than 6 months were used as inclusion criteria were divided into two groups of general 
anesthesia and general anesthesia plus spinal anesthesia. Exclusion criteria included The patients of urgency surgery, 
all patients who did not consent to the methods, or had procedures in addition to  CABG or had a history of lumbar 
disc, spinal infection, coagulopathy, and patients who had a cardiac non-sinus rhythm. Also, the patients whose 
pump time lasted over than 2 hours; patients with emergency surgery and patients with certain renal dysfunction 
(creatinine clearance less than 50 ml/min) were excluded the study. We used 0.1mg/kg morphine and 0.5mg/kg 
promethazine intramuscular 30 min before operation for premedication. Following the prescription of 5cc/kg 
crystalloid for all the patients,  After  Prescription  cc / kg  5 crystalloid for all patients, for patients in the first group 
before the general anesthesia, the patients in order to perform the spinal anesthesia were in the sitting position for 5 
minutes and the anesthesiologist using a 25 spinal needle injects 20 mg of  bupivacaine 5/0% plus 4 microgram/kg 
morphine into the spinal space. And the patients immediately after the injection were in supine positions. Patient of 
second group also after being placed on the bed and receiving 5  cc/kg crystalloid were for 5 min in a sitting 
position. After placing patients in supine position, the noninvasive monitoring included ECG and Pulse oximetry 
were used for the patients and for the accurate measurement of blood pressure in patients the arterial catheter was 
placed. For general anesthesia for all patients the same drugs of midazolam  0.02 – 0.04 mg/kg, sufentanil 0.5 µg/kg,  
sodium thiopental 3-5  mg/kg and atracurium 0.5 mg/kg were used. Then, the intubation with a fit cuffed tube is 
done on the patient and is connected to the anesthesia machine and during surgery capnography and monitoring of 
central venous pressure after insertion of the catheter in the jugular or subclavian vein was used. During the 
anesthesia, arterial blood pressure and heart rate in patients were monitored and recorded after placing the patient on 
bypass pump the arterial blood pressure were also controlled and recorded. To maintain the anesthesia, continuous 
infusion of sufentanil (0.5 µg/kg/hr) and sevoflurane with MAC 0.8 to 1.1% before and after placement of the 
patient on bypass pump was used and the placement of the patient on bypass pump, for anesthesia the infusion of 
propofol (3 mg/kg/h) was used. Also we used atracurium 0.3 mg/kg for maintenance of muscle relaxant.  All 
patients intravenously received 1g of methylprednisolone before placement in on-pump bypass. Remifentanil 
infusion start by pump during surgery and it was continued until the end of stitching practice. we used TNG and 
adrenalin for treatment of hypertension and hypotension respectively. Following the end of surgery, the patients 
without chip tube extubathion were transferred to the intensive care unit. After 1 hour, in case of no active bleeding 
(bleeding rate less than 100 ml for the first hour after the surgery), body temperature higher than 36°C, 
hemodynamic stability, absence of arrhythmias and respiratory rate above  6 times/minute, the patients were 
reversed with prescription of 0.05 mg / kg of neostigmine and 0.02 mg / kg atropine. All patients' awareness and 
consciousness were confirmed by their ability to pressing your hands and keeping the head above body for at least 5 
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seconds, chip tube extubation is done, and the patient was given oxygen through the mask. Otherwise, patients 
ventilation was done for more 1 hour and again in case the desired conditions are achieved, endotracheal tube was 
removed. During operation, levels of each patient's medications and hemodynamics parameters were recorded and at 
the end were calculated for each patient and used as comparison baseline. To do this, a questionnaire was used in 
which the recording person was not aware of the type of techniques. Statistical analyses were performed using SPSS 
19.0 software. Demographic and surgical data were compared between groups using the unpaired Student’s t-test.A 
p value<0.05 was assigned as statistically significant 
 

Table 1: Hemodynamic changes: Mean of heart rate, Mean of blood pressure, Mean arterial pressure 
 

Parameters Time Of monitoring Case Group Control Group P 

Mean Of Heart Rate 

Preoperative 87.93 86.46 0.615 
Intubation 74.73 81.86 0.014 
Sternotomy 69 87.6 0.001 
Start The Pumping 66.8 80.2 0.01 
At Removing The Pump 68.6 82.9 0.002 
postoperative 82.1 94.5 0.01 

Mean Of Blood Pressure 

Preoperative 168 160.6 0.117 
Intubation 114.3 127.3 0.012 
Sternotomy 102.6 150.9 0.012 
Start The Pumping 110 130.3 0.01 
At Removing The Pump 102 109.9 0.01 
postoperative 121.4 144.6 0.02 

Mean Arterial Pressure 

Preoperative 85 87 0.471 
Intubation 73.8 82.8 0.003 
Sternotomy 60 69 0.01 
Start The Pumping 63 70.46 0.001 
At Removing The Pump 66.66 73.06 0.01 
postoperative 77.86 86.46 0.02 

 
Fig 1. Mean of vasodilation and vasoactive consumption 

 

. 
RESULTS AND DISCUSSION 

 
The results obtained of this study show a mean age of case group was 59.6±8.27  and the mean age of the control 
group was 56.5±11.72 that was not a statistically significant difference (p = 0.247). All of the patients in this study 
were men. The average weight of the case group was 65.58±6.54 and the mean weight of control group was 
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62.63±6.15. The weights of the two case and control groups showed no significant difference (p = 0.103). The 
preoperative mean of  heart rate, the mean of blood pressure, and the mean arterial pressure were not significantly 
different in the two case and control groups but we can see major significant difference in the other time in this 
parameters (Table 1). In terms of using vasodilators, the mean usage in case group was 18 mg and in the control 
group was 57.46, and a significant difference was observed between the two groups (p = 0.01). Regarding the using 
vasoactive, the mean usage of case group was 49.33 mg and 1.33 in the control group and a significant difference 
was observed between the two groups (p = 0.02) (Figure 1). Concerning using beta-blockers, the average 
consumption in the control group was 586.66 micrograms and in case group no beta-blocker was used and a 
significant difference was observed between the two groups (p = 0.001). 
 
As the results of the study show the intrathecal morphine affects the hemodynamic from different aspects. One of 
the parameters considered in this study has been the mean heart rate. Changes in heart rate is a noninvasive 
diagnostic technique that is often used in autonomic control of heart and the changes will cause arrhythmias and 
hemodynamic instability, and this important issue is also important for patients undergoing CABG [19-22]. In this 
present study, the most significant difference of the mean heart rate between these two groups was related to the 
time of sternotomy and the least significant difference in mean heart rate was related to the intubation time. In 
continuum of the results, it was observed that intrathecal morphine in addition to heart rates is also effective on the 
blood pressure. Changes in blood pressure during the CABG operation are one of other important and critical 
parameters that have become an important concern for researchers, and they are looking for more stability of these 
variables [23]. In the obtained results of our study, the most significant difference of the mean blood pressure was 
related to sternotomy time and the least significant difference of the mean blood pressure was related to the pump 
removal. Others understudy parameter on which the intrathecal morphine has affected is the mean arterial pressure. 
The importance of the mean arterial pressure is one of the important things that many researchers are looking for 
more stability of this variable during operation and this important issue is also considered  in CABG surgery [24]. 
According to the findings of this study, the most significant difference in the mean arterial pressure was during 
intubation and sternotomy and the least significant difference of the mean arterial pressure has occurred when 
removing the pump. Also, regarding the data shown in Figure 1 concerning the amount of vasodilators and 
vasoactive drugs, desirable effects of the intrathecal morphine can be realized. In this present study, the group 
receiving intrathecal morphine in comparison with the control group in hemodynamic conditions were more stable 
and the intrathecal morphine association with general anesthesia more dramatically lead to improve the mean heart 
rate, mean blood pressure and mean arterial pressure during sternotomy that of course this effect can be less 
observed when removing the pump; so, with regard to the intrathecal morphine favorable effects on hemodynamic 
during sternotomy, other researchers are recommended to conduct further research with a focus on the effects of 
intrathecal morphine on hemodynamic during sternotomy. 
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