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Abstract
Background: Spinal anesthesia for cesarean section with hyperbaric Bupivacaine is widely used. The
course of the procedure is frequently troubled by hemodynamic instability that is determined by the level of
spinal block and this in turn depends on the spread of the local anesthetic within the CSF. By fixing the
dose of the local anesthetic any increase in its volume leads to a decrease in its concentration because these
factors are closely related to each other and they can affect the spread of the local anesthetic.
Objective: To compare between large volume but lower concentration (4 ml of 0.25%) and small volume
but higher concentration (2 ml of 0.5% ) of hyperbaric Bupivacaine solutions used for spinal anesthesia for
elective cesarean section in respect to hemodynamic changes.
Method: A clinical interventional study was Performed at Al-Zahra'a Teaching Hospital (Najaf ) from 18th
Jun.-18th Jul. 2013. Forty patients scheduled for elective cesarean section were randomly selected and
randomly divided into two equal groups (A and B). Both groups received hyperbaric Bupivacaine via
intrathecal route, group (A) received 4 ml of 0.25% solution while group (B) received 2 ml of 0.5%
solution. Hemodynamic variables (blood pressure and heart rate) were recorded throughout the time of
anesthesia. Data was analyzed by using SPSS version 20.
Results: There was no significant difference in the incidence of hypotension (P value=1.0) between the two
groups while the incidence of bradycardia was equal between the two groups (10%) but there was a need
for significantly higher average dose of Ephedrine that was used to treat hypotension in group (A) than in
group (B) (P value=0.49%) reflecting more severe hypotension in group (A) than group (B).
Conclusion: we conclude that the volume factor has more influence than the concentration on blood
pressure with regard to hyperbaric intrathecal Bupivacaine solutions used for elective cesarean section.
Recommendation: the use of smaller volume but higher concentration of intrathecal Bupivacaine is
advisable in elective cesarean section.
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INTRODUCTION

Cesarean section is a common operation e.g; the rates of cesarean section in the
united states vary between institutions (15-25%) and approximately 80-90% are
performed under regional anesthesia, nearly evenly split between spinal and epidural
anesthesia. Regional anesthesia has become the preferred technique because general
anesthesia has been associated with higher maternal mortality®. However, regional
anesthesia is not free of complications and still hypotension occurs in 60-94% of cesarean
deliveries with 10-15 mg spinal Bupivacaine®. In fact, hypotension is not always harmful
and moderate hypotension reduces operative blood loss and is well tolerated by most
patients®, thus aggressive treatment may not be necessary. Spinal anesthesia is the most
popular choice for elective cesarean section with increasing popularity of the combined
spinal-epidural (CSE) technique®.

Hypotension during spinal anesthesia is caused by sympathetic blockade below the
level of block. Reduction in cardiac output and blood pressure are thought to be caused
mainly by reduced venous return consequent to venous dilatation, although the fall in
systemic vascular resistance contributes. Hypotension may be exacerbated by bradycardia
and sedative drugs. The drop in blood pressure may be greater with higher levels of
blockade, but this is not always so. Bradycardia may be due to block of sympathetic cardiac
innervation (T1-4), vagal stimulation during surgery or reflex response to decreased
venous return. Cardiac arrest has been reported possibly involving the Bezold-Jarisch
reflex®. Aortocaval compression has long been considered fundamentally important and
application of lateral uterine displacement using a wedge or table tilt is usually considered
mandatory even though this does not reliably prevent hypotension®.

Chung et al. studied the use of 0.25% intrathecal hyperbaric Bupivacaine for cesarean
section. In this study, group 1, 2 and 3 received 3.2-3.6 ml (8-9 mg), 3.6-4 ml (9-10 mg) and
4-4.4 ml (10-11 mg) of 0.25% Bupivacaine in 5% glucose, respectively. Mean spread of
sensory analgesia was significantly higher in group 3 (T2-3) than in group 1 and 2 (T4-5).
The incidence of hypotension was significantly higher in group 3 (75%) than in group 1
and 2 (40%). They concluded that spinal anesthesia with 3.6-4 ml of 0.25% intrathecal
Bupivacaine in 5% glucose was satisfactory for cesarean section®”. However, clinical
investigations by King and colleagues indicated that the volume of local anesthetic is the
most immediate significant factor affecting the extent of spread because of simple "bulk
displacement” or area of contact; that is the greater the volume, the more extensive is the
spread. As increasing the volume of local anesthetic solution implies an increase in drug
dose, the results obtained in Chung's et al. study may also have been affected by the dose of
the drug, thus the claim that the results obtained in this study were caused by drug volume
alone may not be justifiable®.

In the current study, by fixing the dose of the local anesthetic agent, the effect of the
volume and concentration of intrathecal hyperbaric Bupivacaine on hemodynamic
variables (blood pressure and heart rate) was studied in patients presented for elective
cesarean section.

PATIENTS AND METHODS

After approval of the study protocol by the hospital administration office, an informed
consent was obtained and signed by each patient. Forty patients presented for elective
cesarean section at Al-Zahra'a teaching hospital were randomly selected to receive the
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same intrathecal dose of hyperbaric Bupivacaine (10 mg) and divided randomly into two
equal groups; group (A) assigned to receive 4 ml of 0.25% solution, while group (B)
assigned to receive 2 ml of 0.5% solution. Patients with any abnormal medical history e.g;
diabetes mellitus and hypertension were excluded.

Two wide bore IVVcannulae were placed and vital signs (non-invasive blood pressure,
ECG and pulse rate) were monitored. Baseline readings were recorded. Bupivacaine 0.25%
was prepared by adding 2 ml of 5% glucose to the 2 ml of 0.5% Bupivacaine solution®. In
the sitting position, L3-L4 interspace selected and the drug was administered intrathecally
by using gauge 22 spinal needle over 10 seconds. A wedge was placed under the right side
of the pelvis to ensure 15 degrees of tilt®. O2 was administered by face mask at a flow rate
of 6 liters/min.. Sedation was given to all patients with intravenous Ketamine 25 mg after
establishment of adequate surgical anesthesia prior to skin incision then supplemented by
intravenous Diazepam 2.5 mg after delivery. Blood pressure and heart rate were monitored
regularly and recorded for the purpose of analysis every 5 minutes for 30 minutes, every 10
minutes for 30 minutes, every 15 minutes for 30 minutes and then every 30 minutes until
recovery.

As the maternal systolic blood pressure of less than 100 mm Hg can cause
“pathologic” fetal bradycardia (because uterine blood supply is not subject to
auto-regulation)® and the coronary blood flow is maintained at a mean arterial blood
pressure above 60 mm Hg"?, for these two reasons, in this study hypotension is defined as
systolic blood pressure less than 100 mm Hg and/or mean arterial pressure less than 60 mm
Hg. Since the normal range of the adult heart rate is 60-100 beat/min®®, bradycardia is
defined as heart rate less than 60 beats/min.

Fluid therapy was started with normal saline infusion just before administration of the
anesthetic agent (co-hydration)®. Initially, the rate of intravenous fluid infusion was 20
ml/kg, if hypotension occurred, 10 mi/kg of normal saline was rapidly infused through the
other intravenous line®. After 5 min., if systolic blood pressure was less than 100 mm Hg
and/or mean arterial blood pressure was less than 60 mm Hg, 3 mg of intravenous
Ephedrine was administered every 5 min until the systolic blood pressure is >100 mm Hg
and the mean arterial pressure is >60 mm Hg. The patients that needed vasopressor were
determined and the total dose of Ephedrine was recorded for each patient. Bradycardia is
treated with 0.5 mg IV atropine.

Statistical analysis

Data was analyzed by using Statistical package for social sciences (SPSS) version
20. Descriptive statistics were presented as mean and standard error for all parameters.

Student’s t test (independent 2 samples test) was used to compare means in between
studied groups at different times of measurements.

Level of significance, P value, was set at < 0.05 to be considered as significant
difference.

RESULTS:

There were 40 parturient women enrolled in this study consisted the two studied
groups, the first group in which 4 ml of intrathecal Bupivacaine 0.25% was administered
group (A) and the second group in which 2 ml of intrathecal Bupivacaine 0.5% was
administered group (B) .
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Table (1) The comparison of mean Systolic blood pressure (SBP) at different times of
measurement in between studied groups

) Group A Group B
Time P
Mean SBP SE* Mean SBP SE

Baseline 124 3 125 2 0.66

5 min 116 5 111 4 0.47
10 min 108 4 113 4 0.43
15 min 106 4 108 4 0.77
20 min 96 3 102 4 0.25
25 min 104 3 106 3 0.68
30 min 107 2 109 2 0.52
40 min 109 3 113 3 0.37
50 min 109 2 111 3 0.71
60 min 109 2 110 2 0.93
75 min 112 3 111 2 0.77
90 min 112 3 112 3 0.85
120 min 112 2 118 3 0.16

* SE =standard error of mean

Table 1shows that there were no significant differences between both groups in systolic

blood pressure (SBP) at the baseline and the subsequent readings in all comparisons,

P>0.05.

Table (2) The comparison of mean Mean arterial pressure (MAP) at different times
of measurement in between studied groups

Group A Group B
Time P
Mean MAP SE Mean MAP SE
Baseline 94 2 93 2 0.96
5 min 85 4 80 3 0.32
10 min 77 3 80 3 0.57
15 min 77 3 74 3 0.38
20 min 65 5 70 3 0.41
25 min 66 6 75 3 0.12
30 min 77 2 78 2 0.89
40 min 74 6 78 5 0.58
50 min 79 5 71 7 0.32
60 min 83 2 82 2 0.51
75 min 82 5 84 2 0.71
90 min 81 5 85 3 0.48
120 min 61 9 90 4 0.074

Table 2 reveals that there were no significant differences between both groups in
Mean arterial pressure (MAP) at the baseline and the subsequent readings in all
comparisons, P>0.05.
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Table (3) The comparison of mean heart rate (HR) at different times of
measurement in between studied groups

Group A Group B

Time Mean HR | SE L";a” SE i
Baseline 99 3 106 4 0.14
5 min 109 3 117 5 0.23
10 min 107 4 117 4 0.10
15 min 105 4 110 3 0.35
20 min 99 4 106 4 0.20
25 min 98 3 101 4 0.63
30 min 95 3 99 3 0.38
40 min 92 3 99 3 0.09
50 min 89 2 95 3 0.12
60 min 85 3 92 2 0.06
75 min 83 3 90 3 0.09
90 min 82 2 88 3 0.17
120 min 84 2 81 3 0.45

Table 3 shows that no significant differences in between both groups had been found
in heart rate (HR) measured at the baseline and the subsequent readings in all
comparisons, P>0.05.

With the use of 20 ml/kg crystalloid infusion as standard, in group (A) there were 10
cases suffered from hypotension (50%) in six of them IV fluid alone corrected the blood
pressure and the remaining four needed an average dose of 7.5 mg IV Ephedrine, while in
group (B) there were 11 cases suffered from hypotension (55%) in seven of them 1V fluid
alone corrected the blood pressure and the remaining four needed an average dose of 4.5
mg IV Ephedrine. The same number (2 patients or 10% of cases) needed 0.5 mg IV
Atropine to treat bradycardia in each group.

Statistical analysis showed that there was no significant difference between groups
(A) and (B) with regard to the incidence of hypotension (P value 1.0), but there was a
significant difference in the average dose of Ephedrine that was used to treat hypotension
between the two groups (P value 0.049).

DISCUSSION

The sympathetic blockade (sympathectomy) produced by spinal anesthesia below
the level of the block induces hemodynamic changes. The block height determines the
extent of sympathetic blockade which determines the amount of change in cardiovascular
parameters but this is not always so and this relationship cannot be predicted®*.

Many factors have been suggested as possible determinants of spinal blockade level.
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The four main categories of factors are: characteristics of the local anesthetic solution,
patient characteristics, technique of spinal blockade and diffusion®,

Two factors among the characteristics of the local anesthetic solution were the focus
of our attention, volume and concentration. It is difficult to maintain volume,
concentration, or dose of the local anesthetic constant without changing any of the other
variables, thus it is difficult to produce high-quality studies that investigate these
variables singly®. If the 2 ml volume of 0.5% Bupivacaine solution (10 mg) is doubled to
become 4 ml, this results in the reduction of the local anesthetic concentration by half
(0.25%). This research aimed to discover which factor (volume or concentration of
hyperbaric intrathecal Bupivacaine) has a more influence on hemodynamic variables.

Statistical analysis of the results showed that a larger volume of intrathecal hyperbaric
Bupivacaine did not affect the incidence of occurrence of hypotension and bradycardia, but
it increased the need for use of the vasopressor agent more than higher concentration of
intrathecal hyperbaric Bupivacaine reflecting a more profound hypotension. This could be
attributed to that larger volume of intrathecal solution can affect the spread of intrathecal
local anesthetic and block height more than higher concentration of the drug.

CONCLUSION
The volume of intrathecal hyperbaric Bupivacaine solution has more influence on
blood pressure than the concentration of the drug.

RECOMMENDATION

The use of higher concentration but smaller volume of intrathecal hyperbaric
Bupivacaine in elective cesarean section is advisable since it can cause less severe
hypotension.
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