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Abstract- The aim of this study was to assess the effect of spinal block with low dose of bupivacaine and 

sufentanil on patients with low cardiac output who underwent lower limb surgery. Fifteen patients who had 

ejection fraction less than 40% (group 1) were compared with 65 cases with ejection fraction more than 40% 

(group 2) in our study. Our subjects underwent spinal block with 7.5 mg hyperbaric bupivacaine 0.5% and 5 

µg sufentanil. We recorded early events such as hypotension, bradycardia, vasopressor need and ST segment 

change in our cases. The average mean arterial pressure decreased 13% (110 mmHg to 95.7 mmHg) in group 

1 and 20% (160 mmHg to 128 mmHg) in group 2 (P<0.001). Hypotension due to spinal anesthesia was 

observed in none of our subjects in both groups and none of our cases need to vasopressor support. All 

patients remained alert, and no ST segment changes were observed in two groups. In our study none of 

subjects complained of pain intraoperatively. The subjects were without complaints during the spinal 

anesthetic in both groups. Spinal block with low dose local anesthetic and sufentanil was a safe and effective 

method for lower limb surgery in patients with low ejection fraction.  

© 2013 Tehran University of Medical Sciences. All rights reserved.  
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Introduction  
 
Subarachnoid block is often considered as a safe method 
of anesthesia because of low decrease in myocardial 
contractility and modest decrease in cardiac output (1). 
Therefore, these situations are very attractive for 
patients with cardiac diseases and especially known 
congestive heart failure. In patients with congestive 
heart failure the activity of sympathetic nervous system 
increases (2,3), and with spinal anesthesia in these cases 
the systemic vascular resistance (SVR) and blood 
pressure may decrease more than patients with good left 
ventricular function (4). Previous studies showed that 
hypotension after spinal block could be minimized by 
using of small dose of local anesthetics (5). Elderly 
patients who underwent spinal anesthesia for hip surgery 
by 5 mg bupivacaine showed low incidence of 

hypotension. (5) The main problem of spinal anesthesia 
with small dose of local anesthetic may be limitation of 
distribution of the block and inadequate level of sensory 
block (1). We can decrease this problem by combination 
of local anesthetic with opioid because it could be 
enhance the sensory block without increase of degree of 
sympathetic blockade (6). Sufentanil is a short-acting 
lipophilic opioid and may be the best opioid for 
combination with local anesthetic in spinal block 
because it has a higher affinity for the opioid receptor 
and may be stabilizing the hemodynamic variables better 
than other opioids such as fentanyl especially in elderly 
patients or patients with cardiac dysfunction (7). The 
aim of this study was to identify the hemodynamic 
effects of subarachnoid block with small dose of 
bupivacaine and sufentanil in patients with congestive 
heart failure who undergoing lower limbs surgery. 
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Materials and Methods 
 
In this case-control clinical trial eighty patients with 
society of anesthesiologists (ASA) physical status I–III 
underwent subarachnoid anesthesia for hip surgery (total 
hip replacement surgery in 15 cases and hip fracture 
surgery in 65 cases) from June 2011 until February 2012 
after review of board approval in our hospital. In our 
study fifteen cases who had ejection fraction 40% or less 
that established with echocardiography (group 1) were 
compared with other subjects (n=65) with ejection 
fraction more than 40% (group 2). The etiology of low 
ejection fraction in group 1 was ischemic heart disease. 
Patients with acute disturbance in their medical status 
such as recent severe uncompensated heart failure, 
malignant arrhythmia, unstable angina, severe mitral 
valve stenosis and severe aortic valve stenosis were 
excluded from our study. The monitoring of our subjects 
during the operation and post operation was non 
invasive arterial blood pressure measured every five 
minutes, pulse-oximetry, five leads continuous ECG and 
ST segment analyzer (Novin S1800, Iran). To identify 
the motor block we use modified Bromage scale (0 = no 
motor block; 1= hip blocked; 2= hip and knee blocked; 
3= hip, knee and ankle blocked) and surgery was began 
when anesthesiologist justify the modified Bromage 
score 2 or 3 on the operated limb. All subjects preloaded 
with ringer lactate 5 ml/kg before spinal block. Spinal 

anesthesia was performed with midline approach at the 
L3-4 interspace with 25-Gauge Whitacre spinal needle. 
After entrance of needle to subarachnoid space 7.5 mg 
hyperbaric bupivacaine 0.5% plus 5 µg sufentanil was 
injected and patients were immediately turned to supine 
position. We recorded all complications or events after 
spinal block such as hypotension, bradycardia, 
tachycardia and volume or vasopressor need. 
Hypotension following spinal anesthesia defined as 
decrease of mean arterial pressure more than 20% from 
the baseline or systolic blood pressure less than 90 
mmHg after spinal block. We treated hypotension if 
needed first with loading of crystalloid fluid or 
intravenous ephedrine. The statistical significance of the 
effect of spinal anesthesia was assessed by a paired, 
two-tailed Student’s t-test and the ANOVA test. 
Associations among variables were assessed with the 
Pearson correlation coefficient. Values are reported as 
mean±SD. Significance was defined as P<0.05. 

 
Results 
 
The age range of patients was between 45 and 85 years. 
The duration of surgery in our subjects was 140±40 
minutes. The average mean arterial pressure decreased 
13% (110 mmHg to 95.7 mmHg) in group 1 and 20% 
(160 mmHg to 128 mmHg) in group 2 (P<0.001) (Table 
1 and Figures 1-3).   

 
 
 

Table 1. The comparison of percent decreased of systolic, diastolic, mean arterial pressure and heart rate in the response to spinal 

anesthesia in both groups. 

Variables The percent of decrees of arterial pressure and heart 

rate after spinal block 

P-value 

EF=<40% EF>40% 

Systolic Blood Pressure 5 min 

10 min 

30 min 

2.8±0.4 

7.0±0.9 

11.9±1.8 

10.8±1.4 

16.5±3.4 

20.0±3.6 

<0.001 

Diastolic Blood Pressure 5 min 

10 min 

30 min 

2.2±0.6 

3.3±0.4 

16.6±2.6 

8.7±1.8 

14.5±2.9 

18.4±4.0 

<0.001 

Mean Arterial Pressure 5 min 

10 min 

30 min 

1.9±0.2 

4.7±0.8 

13.0±2.8 

10.0±2.5 

15.7±2.1 

19.6±3.8 

<0.001 

Heart Rate 5 min 

10 min 

30 min 

3.1±0.4 

6.2±0.8 

9.3±1.4 

6.2±0.6 

7.4±0.9 

13.5±2.9 

<0.001 
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Figure 1. The comparison of systolic blood pressure (mmHg) before and 30 minutes after spinal anesthesia in both groups. 
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Figure 2. The comparison of diastolic blood pressure (mmHg) before and 30 minutes after spinal anesthesia in both groups. 
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Figure 3. The comparison of mean arterial pressure (mmHg) before and 30 minutes after spinal anesthesia in both groups. 
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Figure 4. The comparison of heart rate (bpm) before and 30 minutes after spinal anesthesia in both groups. 

 
 
The level of sensory block following anesthesia was 

observed in T7 (n=1), T8 (n=12) and T10 (n=2) in group 
1 and T6 (n=2), T7 (n=7), T8 (n=48) and T10 (n=8) in 
group 2 (P=NS). The grade of motor block after spinal 
anesthesia was 0(none), 1 (none), 2 (n=3) and 3 (n=12) 
in group 1 and was 0 (none), 1 (none), 2 (n=13) and 3 
(n=52) in group 2 (P=NS). Hypotension due to spinal 
anesthesia was observed in none of our subjects and 
none of our cases need to vasopressor support in both 
groups. No subject had a heart rate above 90 bpm and 
below 60 bpm during spinal anesthesia (Figure 4). All 
patients remained alert, and no ST segment changes 
were observed intra-operative and till 6 hours after 
operation in all our subjects. 
In our study none of subjects complained of pain 
intraoperatively, although some of the surgical operation 
lasted as long as 120 minutes. All patients were without 
complaints such as hemorrhage, infection, respiratory 
complication and renal complication during and after 
operation. 
 
Discussion 
 
This study evaluates the hemodynamic effects of small 
dose of bupivacaine and sufentanil in 15 patients with 
low ejection fraction who underwent lower limb 
surgery. The 13% average decrease in mean arterial 
pressure in group 1 and 20% decreased in group 2 were 
not dramatic compared to other report with 21% to 32% 
decrease in mean arterial pressure in patients with 
regular dose of bupivacaine (8,9). Two variables that 
identify cardiac output are ejection fraction and heart 
rate, and ejection fraction dependent to myocardial 
contractility and end diastolic filling. The patients who 
have decrease myocardial contractility for maintain 
cardiac output are very dependent on left ventricular 

end-diastolic volume (LVEDV) and in these subjects 
increase of heart rate could not be efficacious (10,11). In 
these patients sympathetic system activity and therefore 
SVR increased and this modification could more 
decrease the cardiac output (12,13). Spinal anesthesia 
with loss of sympathetic activity cause peripheral 
pooling of blood and could reduce end-diastolic volume. 
Patients with low ejection fraction are preload-
dependent and spinal block introduce to further lowering 
stroke volume and decrease cardiac output. Previous 
studies identified that spinal block may decrease up to 
19% in left ventricular end-diastolic volume and this 
modification was the primary cause of decrease in 
cardiac output especially in patients with low ejection 
fraction (14). Patients with low cardiac index who 
underwent spinal block with low dose of local anesthetic 
showed less decrease in mean arterial pressure because 
small dose of local anesthetic blocked sympathetic 
system less than traditional dose (5). 

Moreover, we observed that decrease of systolic, 
diastolic and mean arterial pressure in patients with low 
ejection fraction were lower than patients with EF>40%. 
We think that this finding related to increase of cardiac 
output due to reducing of SVR and afterload in patients 
with low ejection fraction more than control group. 
Managing of hypotension after spinal block may range 
from overloading intravenously fluids and using 
vasopressors (15). Overloading in subjects with 
myocardial dysfunction may put them at risk of 
precipitating pulmonary edema (16). Therefore, use of 
vasopressor in these patients may be preferred. 
Moreover, ephedrine treatment of hypotension increases 
heart rate and would be expected to be particularly 
deleterious in patients with low ejection fraction (17). 
Epinephrine infusion during spinal anesthesia has been 
shown to restore systolic arterial pressure and increase 
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cardiac output, but with no increase in diastolic or mean 
arterial pressure (18). The incidence of deep vein 
thrombosis and pulmonary embolism increase in 
patients with left ventricular dysfunction therefore spinal 
block may be prefer to general anesthesia in these 
patients because  thromboembolic events decrease with 
regional anesthesia (19,20). Our study showed that 
spinal block with small dose of bupivacaine plus 
sufentanil in patients with low ejection fraction provide 
successful anesthesia and minimum decrease in arterial 
pressure without need to vasopressor support. In our 
study none of our cases complained of pain during 
operation. It may be due to delayed pharmacokinetics of 
drugs in subjects with cardiac dysfunction (21). 
Sufentanil with high affinity with opioid receptors could 
be intensifying the blockade of small dose of local 
anesthetic with minimum block of sympathetic system 
and only modest decrease of blood pressure (22). These 
characteristics are attractive for subjects with impaired 
myocardial contractility that predispose to hemodynamic 
instability. With agreement with previous studies we 
observed minimum heart rate changes after spinal block 
with small dose of local anesthetic, that this finding is 
very important in patients with low ejection fraction 
who had lower cardiac reserve. Therefore, we concluded 
that spinal block with low dose local anesthetic and 
sufentanil was a safe and effective method for lower 
limb surgery in patients with low ejection fraction.  
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