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 Implication for health policy/practice/research/medical education:
It can be indicated that using 50 mg of lidocaine, instead of 75 mg, in combination with opioids and epinephrine in mothers that 
are candidates for C/S not only provides an acceptable anesthesia level but also offers a more stable hemodynamic state with fewer 
side effects and less of a need for drugs to control blood pressure and vomiting.

Background: Caesarian section is a commonplace surgery in females for which spinal 
anesthesia is the preferred method. The local anesthetic medications used in the sur-
gery are often associated with complications such as nausea, vomiting, dyspnea, hypo-
tension, and bradycardia. In the present study, we decreased the dose of the anesthetic 
drug and added an opioid instead.
Objectives: We tried to find an appropriate combination of medications required for op-
timal anesthesia with minimum complications.
Patients and Methods: One hundred twenty six candidates for C/S with first and second 
class ASA aged 18-35 years were randomly divided into three groups. All patients received 
sufentanil (2.5 µg) and epinephrine (100 µg) doses but the lidocaine doses were respec-
tively 50 mg, 60 mg and 75 mg in the groups 1, 2 and 3. Complications including hypoten-
sion, bradycardia, dyspnea, nausea, vomiting, and anesthesia quality were recorded and 
statistically analyzed.
Results: The level of anesthesia was significantly different between groups. By reducing 
the lidocaine dose, patients with anesthesia level under the nipple increased but the 
surgeon and the patient were satisfied with the results. Nausea, vomiting, and dyspnea 
was degraded by decreasing the lidocaine dose especially in the 50 mg group. The need 
to use ephedrine was directly associated with the lidocaine. However, the need to use 
atropine was not significantly different between groups. Pruritus was not significantly 
different as well.
Conclusions: It seems that reducing the lidocaine dose, when combined with sufenta-
nil, decreases most complications of spinal anesthesia such as hypotension, dyspnea, 
nausea, and vomiting while preserving anesthesia quality.
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75 mg in group 3). In all of the groups, 10 cc/kg of ringer 
serum was infused prior to inducing anesthesia. Spinal 
anesthesia was induced by a Quincke needle (25G) in the 
lumbar intervertebral space of L3-L4 or L4-L5 while the pa-
tient was in a sitting position; then, the patients were im-
mediately laid on the bed and the bed was placed in a flat 
position. Spinal anesthesia was conducted by an anesthe-
siologist who was not involved in the ensuing monitor-
ing, evaluation, and data recording. Furthermore, those 
completing the checklists and evaluating the symptoms 
were not aware of the patients’ status within each of the 
groups. The patients’ blood pressure and heart rate were 
recorded every three minutes by a Datascope monitor-
ing system. If the blood pressure fell to 25% of the basic 
level or the systolic blood pressure decreased to less than 
95 mmHg, the patient received an intravenous bullous 
of 5-10 mg ephedrine. Similarly, if the heart rate was less 
than 50, 0.5 mg atropine was administered. All of the pa-
tients received an oxygen mask during surgery and if the 
arterial oxygen saturation dropped below 92%, which is 
defined as respiratory depression, it was recorded. Com-
plications such as nausea, vomiting, dyspnea and pruri-
tus were also recorded. Anesthesia level was assessed by 
a needle in the midline and the nipple was the basis. It 
was defined as upper as nipple, at the level of nipple and 
lower than nipple. The collected data were statistically 
analyzed. For comparing the qualitative variables such as 
nausea, etc., the x2 test was used. For the ordinal variables, 
the x2 test and Spearman correlation coefficient were ap-
plied. ANOVA and Tukey post hoc tests were used for the 
quantitative variables such as analgesia duration after 
surgery. To match the groups, the same tests or stratifi-
cation method was used based on the variables. SPSS ver-
sion 12 was used for analysis and P value < 0.05 was con-
sidered as significant.

4. Results
The demographic data were not significantly differ-

ent between the three groups. The level of analgesia was 
significantly different between the studied groups (P < 
0.001). By reducing lidocaine dosage (group 1), the num-
ber of the patients with analgesia level lower than nipple 
increased (Table 1); however, neither the surgeon nor the 
patients were dissatisfied. Four patients in 50 groups, five 
in 60 groups, and four in 75 groups received Ketamine 
(20 mg) to supplement analgesia. This finding was not 
statistically significant. Nausea, vomiting and dyspnea 
was significantly different between the groups and these 
symptoms were reduced by the decreased lidocaine dose 
especially as seen in the 50 mg group. The necessity to 
use ephedrine showed a significant difference between 
the groups and was directly associated with decreasing 
the dosage of lidocaine. With respect to use of atropine, 
there was no significant difference between the three 
groups. Pruritus was not significantly different between 

1. Background
Cesarean section (C/S) is among the most common sur-

geries in females with spinal anesthesia being the most 
frequent anesthetic method. Local anesthetic drugs such 
as bupivacaine and lidocaine are usually used in spinal 
anesthesia. Lidocaine 5% is among the most common 
drugs used in most medical centers in Iran. Spinal anes-
thesia with local anesthetic drugs cause the desirable ef-
fects of a sensory and motor block, but may also cause 
undesirable effects such as complications like hypoten-
sion, bradycardia, dyspnea, nausea and vomiting (1). In 
order to have a better quality of spinal anesthesia, and 
a longer duration of analgesia following surgery, opioid 
drugs such as sufentanil can be added to lidocaine (2, 3). 
Former researches on the subject were primarily focused 
on an increase in analgesia duration and improved block 
quality (2, 4). In some of the studies, the effects of add-
ing an opioid in the context of complications of spinal 
anesthesia have been evaluated (5). Some authors have 
assessed the effects of the added opioid on fetus general 
health. The dose of the drugs used and sometimes the 
type of the local anesthetic or opioid drugs has been dif-
ferent in these studies. In the present study, we used a 
fixed dose of sufentanil in combination with different 
doses of lidocaine in order to minimize its complications. 
Our goal was to determine the minimal dose of lidocaine 
needed to achieve an appropriate level of anesthesia and 
evaluate the quality of the analgesia.

2. Objective
In this investigation, we tried to determine the mini-

mum dose of lidocaine required for spinal anesthesia in 
addition to a fixed dose of sufentanil and epinephrine.

3. Patients and Methods
Following obtaining ethical approval from Kerman-

shah University of Medical Sciences, 126 pregnant women 
aged 18-35 years with height of 150-170 centimeters and a 
gestational age of 36-40 weeks who were in the first and 
second class of ASA were included in the study following 
an informed written consent. Women with an underly-
ing disease, those suffering from a chronic pain, patients 
who have used analgesic drugs during the past two days, 
and those with any contraindications for spinal anesthe-
sia were excluded. The patients were selected by conve-
nience sampling and then randomized into three equal 
groups (42 subjects in each group calculated with 80% 
statistical power and 95% confidence level). Spinal an-
esthesia was induced by a combination of epinephrine, 
Lidocaine and sufentanil. In all of the three groups, the 
sufentanil dose (2.5 µg) and epinephrine dose (100 µg) 
were fixed; however, the lidocaine dose was different in 
the three groups (50 mg in group 1, 60 mg in group 2 and 
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the evaluated groups (Table 2). with a potency of 4.5 times of fentanyl (9, 10). In contrast 
with the present study, in most of the studies evaluating 
the combination of opioid and local anesthetic in spinal 
anesthesia, different doses of opioids with a fixed dose 
of local anesthetic drug have been used. As a result, no 
reduction in the complications of spinal anesthesia has 
been observed (4, 5, 8, 9, 11). In some studies like ours, dif-
ferent doses of bupivacaine was used in combination 
with Sufentanil or Fentanyl and the results were consis-
tent with the present study; however, because of using 
higher dose of Sufentanil in some studies pruritus was 
higher than the present study (12, 13). Some other re-
searchers have only evaluated the effect of opioids on the 
quality and duration of the block without considering its 
effect on the complications of spinal anesthesia (3). In a 
study by Bakhshaei et al. using high dosage of lidocaine 
(75 mg) in combination with high dosage of Sufentanil, 
although analgesia duration and quality was high, there 
was no difference in nausea, vomiting and hypotension 
reported and the complications limited to opioid-like 
respiratory depression have been further assessed (4). 
Bayat et al. using low-dose lidocaine in combination with 
moderate-dose Sufentanil 5 µg (1 cc) have concluded that 
the complications of spinal anesthesia in the both groups 
were the same and pruritus in the group receiving Sufen-
tanil was about 22% (6). In a study by Palmar et al., 80 mg 
of lidocaine with normal saline has been injected in one 
group while the other group received the same dose of 
lidocaine with 15 µg of Sufentanil. The duration of analge-
sia in the group receiving the opioid with the local anes-
thetic was higher while nausea and vomiting was lower. 
However, the incidence of pruritus was not different be-
tween the two groups (2) which is not consistent with our 
study because in this study dosage of lidocaine has not 
been reduced which resulted in no reduction in the inci-
dence of nausea and vomiting. Demriran et al. used a low 
dosage of sufentanil in combination with bupivacaine 
and concluded that low doses of sufentanil of about 1.5 
mg and 2.5 mg significantly decreased incidence of pru-
ritus in addition to providing an appropriate analgesia 
for C/S. These authors have suggested low doses of suf-
entanil (12). Although in most of the studies focusing on 
the effect of intrathecal opioid on fetus health, no fetal 
complication has been reported (5, 10, 14-16). There are re-
ports about the adverse effect of intrathecal opioid in fe-
tus heart rate in doses higher than our study (17-19). It has 
been suggested that lower dose of opioid are used as in 
the present study; however, there is controversy in this is-
sue (adverse effect on fetus heart rate). The complication 
of pruritus due to opioids, which is sometimes very har-
rowing, is directly associated with opioid dosage as well 
(20, 21). Using lidocaine for spinal analgesia has been less 
frequent because of transient neurologic syndrome and 
has been replaced by bupivacaine in most centers (22). 
However, we used this medication for the reason that it 

Analgesia Level 
Drug Dose

Upper nipple, 
No.

Nipple, 
No.

Under 
nipple, No.

75 mg group 19 12 11

60 mg group 9 8 25

50 mg group 7 3 32

Table 1. Frequency of the Analgesia Level in Various Groups 

Group 1 
(50 mg), %

Group 2 
(60 mg), %

Group 3 
(75 mg), %

P value

hypotension 26% 76% 73% < 0.001

vomiting 0.07% 11% 33% < 0.001

nausea 16% 26% 45% < 0.001

dyspnea 0.02 19% 28% 0.004

bradycardia o.02 0.09 0.09 0.342

pruritus 0.02 0.02 0.04 1.000

Table 2. Comparison of Side Effects between Groups

5. Discussion
Our investigation suggests that reducing the dose of 

lidocaine decreases complications of spinal anesthesia 
including nausea, vomiting, hypotension and dyspnea 
and in order to compensate and preserve the quality of 
analgesia, adding 2.5 µg of sufentanil (0.5 cc) is sufficient 
as well. Furthermore, when a low dose of opioid is used, 
its side effects are reduced. For example, none of the pa-
tients in this study had respiratory depression and the 
incidence of pruritus was also very low. Despite reducing 
the level of analgesia in Group 1, the patients underwent 
the surgery without pain and the surgeon did not ex-
press any dissatisfaction as well. This fact demonstrates 
that reducing the block level does not compromise block 
quality, and also provided more stable conditions for the 
patients because of a less sympathetic blockade. The data 
indicates that reducing dose of the local anesthetic drug 
decreases many complications such as nausea, vomiting, 
dyspnea and severe hemodynamic changes that need 
medical interventions by providing proper surgical con-
ditions for patient and surgeon. The need for atropine 
was not directly associated with the need for ephedrine 
(which was significantly different) which might be due 
to the compensatory tachycardia in response to the pa-
tients’ hypotension or influenced by the tachycardia re-
sulted from ephedrine used in the treatment of the hypo-
tension. Respiratory depression was not observed in any 
of the patients. In most of the studies using Sufentanil in 
combination with a local anesthetic, high doses of opioid 
in the range of two to four times of that used in this study 
has been applied (4, 5-7). In some of the studies, fentanyl 
has been used instead of Sufentanil (2, 3, 8) and some oth-
ers have compared these two opioids in such a combina-
tion. For example, Nelson et al. when comparing these 
two opioids concluded that Sufentanil is a better option 
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is the most commonly used drug in our center. Besides, 
transient neurologic syndrome was observed in none of 
our patients. Since the prevalence of this syndrome is di-
rectly associated with the increased dosage of lidocaine, 
using a minimum dose of lidocaine in combination with 
sufentanil instead of using only a high dose of lidocaine 
can be done in order to reduce this syndrome and is rec-
ommended for the centers with a limited access to bupi-
vacaine. According to the findings of our study, it can be 
indicated that using lidocaine in dose of 50 mg, instead 
of 75 mg, in combination with opioids and epinephrine 
in candidates for cesarean section not only provides an 
acceptable anesthesia level but also offers a more stable 
hemodynamic state with fewer side effects and less need 
for drugs for to control blood pressure and vomiting.
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