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ABSTRACT 
Background: Several methods have been used to prevent 
post spinal hypotension including preloading, co-loading, 
use of vasopressors, placement of pelvic wedge, lumbar 
wedge and tilting of operating table in parturients undergoing 
cesarean section. We conducted a randomized controlled 
study to determine the hemodynamic effects of a standard 
pelvic wedge placed below the right hip immediately after 
the spinal block till the delivery of baby.
Methods: One hundred consenting women undergoing 
elective cesarean section under spinal anesthesia were 
randomly allocated to wedge group (N=50) and control 
group (N=50). A standard wedge was placed under the 
right pelvis soon after spinal anesthesia till the delivery of 
baby in wedge group whereas the control group remained 
supine. Hemodynamic parameters including blood pressure, 
heart rate, vasopressor consumption, other side effects like 
nausea, vomiting and neonatal outcome were also recorded.
Results: The incidence of hypotension and bradycardia 
was similar between groups (Wedge group 60% vs Control 
group 75.51%, p=0.125) before the birth of baby. The use of 
vasopressors (p=0.212), incidence of nausea (p=0.346) and 
Apgar score at 1 and 5 minutes (p=0.629, p=0.442) were 
also not statistically significant. None of the patients had 
vomiting.
Conclusion:   In our study, the use of right pelvic wedge 
immediately after spinal anesthesia was not effective in 
preventing post spinal hypotension in elective cesarean 
section.
Key Words:  Post spinal hypotension, cesarean section, 
pelvic wedge

INTRODUCTION
Hypotension remains one of the commonest 
complications following spinal anesthesia for 
cesarean section.1-2 Several efforts have been utilized 
to minimize post spinal hypotension including use of 
vasopressors, colloid preloading, crystalloid/ colloid 
coloading and various physical interventions.2-4 Use of 
different positions including full lateral, tilted supine, 

use of pelvic/lumbar wedge and different physical 
procedures like leg elevation, leg wrapping have been 
used in order to minimize aortocaval compression 
and increase central blood volume to prevent post 
spinal hypotension.5-10 Past and recent guidelines for 
obstetric anesthesia has recommended use of uterine 
displacement usually left, to be maintained until 
delivery regardless of the anesthetic technique. 3, 11,12 
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However, an investigation into the short term outcome 
of term neonate of mothers who had significant 
hypotension during elective cesarean section did not 
reveal major sequelae.13

In our centre, we routinely practice supine position and 
some anesthesiologist prefer left lateral tilting of bed. 
We hypothesized that a standard pelvic wedge placed 
below the right hip immediately after the spinal block 
till the delivery of the baby could reduce the incidence 
of post spinal hypotension.

MATERIALS AND METHODS
After ethical clearance from Institutional review 
committee, Pokhara Academy of Health Sciences 
(PAHS), Pokhara, 100 consenting parturients falling in 
inclusion criteria were randomized to one of the group: 
Wedge group (W) or Control group(C) 
ASA II full term singleton parturients age 18 years 
to 40 years scheduled for elective cesarean section 
with height 150 -165 cm and weight 45-90 kg were 
included.
Parturients with cardiovascular disease, hypertensive 
disorders of pregnancy, multiple gestation, hepatic 
disease, renal disease, and endocrine disease were 
excluded. 
Baseline blood pressure and heart rate was measured 
in the waiting area preoperatively. All parturients 
received premedication with intravenous ranitidine 
50 mg and metoclopramide 10 mg. 18 G intravenous 
cannula was secured and monitors were attached 
including non-invasive blood pressure (NIBP), 
electrocardiogram (ECG), pulse oximeter. Co-loading 
was done with crystalloid 10 ml/kg. Spinal anaesthesia 
was performed in sitting position. 2ml hyperbaric 
bupivacaine 0.5% with 10 mcg fentanyl (0.2 ml) with 
total volume 2.2 ml was administered via 25 G Quincke 
spinal needle.
Immediately after spinal block patient were turned 
supine and wedge inserted below the right pelvis 
in Group W while the control group remained in 
supine position. The wedge used was wood with 
10 cm height at outer edge, 12 cm width and 20 
cm length. Oxygen was administered using simple 
facemask at the rate 4L/ minute to all the parturients.
Blood pressure and heart rate were recorded every 
minute after the spinal block till the delivery of baby 
and then every 3 minutes till the end of the surgery. 
The time to reach T4 sensory block for pin prick was 
assessed and surgery allowed to proceed only when 

T4 level was reached. 
Maternal hypotension was defined as fall in mean 
blood pressure below 25% of the baseline and 
managed with injection mephentermine 6mg bolus. 
Bradycardia was defined as heart rate less than 50 
beats per minute and managed with injection atropine 
0.6 mg. Incidence of hypotension, bradycardia and 
use of vasopressor were recorded.
After the delivery of baby, wedge was removed and 
all parturients  received injection oxytocin 5 units 
intravenous bolus.
Other side effects like nausea and vomiting were noted 
and managed accordingly.
Apgar score at 1 and 5 minutes were also recorded.
The primary outcome of our study was incidence of 
hypotension and bradycardia after spinal block till 
delivery of baby. Secondary outcomes were use of 
vasopressors and incidence of adverse effects during 
surgery.
Data analysis was done using SPSS version 20.0 
(SPSS, Chicago, IL, USA). Continuous data were 
expressed as mean ± standard deviation (SD) or 
median (lower, upper quartile). Categorical data were 
presented as number (percentage). Independent 
t-test for normally distributed data and Mann-Whitney 
U-test for non-normally distributed data were used for 
comparison between two groups. Categorical data 
were compared using Chi-square test or Fisher’s exact 
test wherever appropriate. P < 0.05 was considered to 
be statistically significant.

RESULT
A total of 100 patients were included in our study. Five 
parturients from wedge group were excluded due to 
difficulty in operation as complained by the surgeon 
and one from control group was excluded due to 
inadequate spinal anaesthesia. So, 45 patients of 
wedge group and 49 patients of control group were 
considered for analysis. 
The age, weight and height of patients of the two 
groups were similar as shown in table 1.

Table 1
  Wedge (n=45)           Control (n=49)            p-value

Age (years) 26.04 ± 3.966 26.22 ± 4.823 0.845

Weight (kg) 65.53 ± 8.234 65.92 ± 8.765 0.827

Height (cm) 155 (150-162) 155 (150-165) 0.400

Data given as n, mean ± SD or median (lower - upper quartile).
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Most common reason for elective cesarean section 
performed in our study population was previous 
cesarean section. (Table 2)

Table 2: Indications of Cesarean Section

Indication   Wedge     Control     Total     Percentage
   (n=45)    (n=49)  
1. Previous Cesarean Section   21     12 33 35.11
2. Failed induction    7     10 17 17.02
3. Cephalo-pelvic disproportion   7     9 16 17.02
4. Good size baby    3     7 10 10.64
5. Oligohydramnios    3     3 6 6.38
6. Oblique lie   1     4 5 5.32
7. Breech    2     1 3 3.20
8. Bad obstetric history   0     1 1 1.06
9. Subfertility   0     1 1 1.06
10. Transverse lie   0     1 1 1.06
11. Premature rupture of   1     0 1 1.06
      membrane
Data represented as n.

There was no significant difference in the interval 
between spinal anesthesia and attainment of T4 level 
block, spinal puncture to skin incision interval and 
spinal puncture to baby delivery time. The duration 
of surgery (interval between skin incision and skin 
closure) was significantly longer in the wedge group. 
(Table 3)

Table 3: Intraoperative characteristics

Duration (minutes)   Wedge Control     p-value
    (n=45) (n=49)

1. Spinal puncture to T4 level block interval     5 (2-8) 4 (2-14)  0.105

2. Spinal puncture to skin incision interval       6 (4-13) 5 (4-15)  0.077

3. Spinal puncture to birth of baby interval      12 (6-27) 10 (6-26)  0.078

4. Skin incision to skin closure interval     32.93 ± 7.665  28.76 ± 9.426  0.021

Data given as n, mean ± SD or median (lower - upper quartile).

There was no significant difference in the incidence of 
hypotension before delivery of baby as well as during 
surgery in the two groups. (Table 4) One patient in the 
control group had bradycardia after delivery of baby.

Table 4: Incidence of hypotension, bradycardia 
   Wedge       Control               p-value

   (n=45)      (n=49)

Before birth of baby

1. Hypotension 27 (60%)      37 (75.51%) 0.125

2. Bradycardia 0     0 

During surgery

1. Hypotension             37 (82.22%)     44 (89.80%) 0.374

2. Bradycardia 0  1 (2.04%)  >0.05

Data represented as n (percentage).

The number of episodes of hypotension in the two 
groups before birth of baby is shown in fig.1

Fig. 1: Frequency of hypotension before birth of baby

The number of episodes of hypotension in the two 
groups during surgery is shown in fig.2

Fig.2: Frequencies of hypotension during surgery

Total dose of mephentermine and atropine used, 
incidence of nausea, vomiting and Apgar score of the 
newborn at 1 and 5 minutes after delivery was similar 
in patients of wedge and control group. (Table 5) 
None of the patients had vomiting during surgery.

Table 5: Dose of mephentermine, atropine; Nausea, 
vomiting; Apgar score at 1 and 5 minutes 
  Wedge (n=45) Control (n=49)     p-value

Dose of

1. Mephentermine 18 (0-90)  18 (0-72)  0.212

2. Atropine 0  0.6 (0-0.6) >0.05

Incidence of 

1. Nausea 3  1  0.346

2. Vomiting 0  0 

Apgar Score 

1. At 1 minute       7 (4-7)  7 (6-7)  0.629

2. At 5 minute      8 (6-9)  8 (7-9)  0.442

Data is represented as median (lower - upper quartile) 
or n.
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DISCUSSION
The effect of different positions  to prevent aortocaval 
compression before and after spinal anesthesia  in 
maternal hemodynamics and block height has been 
studied in many previous studies.14-19 Stoneham et 
al utilized Oxford position while spinal anesthesia 
developed and showed the block  to be more 
predictable and the patient hemodynamically stable.14 
Rees et al compared arm and leg systolic pressure 
in parturients undergoing cesarean section with 15 
degree left table tilt position and full left lateral position 
for a 15 minute period after spinal blockade. They 
showed significant decrease in mean leg systolic 
pressure in tilt group which revealed even a true 15 
degree left tilt position was associated with aortic 
compression.17 Several studies have shown even the 
use of true left lateral position after spinal blockade 
didn’t produce unilateral block but a block of slower 
onset with similar characteristics to the one in supine 
wedge position.15-16 

In our study, we compared maternal hemodynamics 
in patients with pelvic wedge to that in supine position 
immediately after spinal block till delivery of baby. The 
total number of patients considered for analysis were 
94 out of the 100 patients included. The demographic 
parameters were comparable between the groups. 
We used a wooden wedge with 10 cm height at outer 
edge, 12 cm width and 20 cm in length. Zhou et al 
used a wedge with 12 cm height either under the right 
pelvis or right lumbar region to prevent hypotension 
following combined spinal epidural (CSE) anesthesia 
for cesarean delivery.19 Lewis et al compared onset 
time of spinal block following CSE in cesarean delivery 
between full left lateral position and supine wedge 
position with pelvic wedge 10 cm in height immediately 
after the CSE which showed slower block onset in the 
lateral group.15

There was no significant difference in the interval 
between spinal puncture to attainment of T4 level 
block in our patients. Twenty seven patients (60%) in 
wedge group and 37 patients (75.51%) in control group 
had hypotension after spinal anaesthesia and before 
delivery of baby but this was statistically insignificant. 
Hence, it showed that use of right pelvic wedge was 
ineffective in preventing post spinal hypotension. In 
a study conducted by Calvache et al the use of right 

lumbar pelvic wedge was not effective in reducing the 
incidence of hypotension during spinal anesthesia 
for cesarean section.18 However, they used a lumbar 
pelvic wedge rather than a pelvic wedge. They used 
0.5% hyperbaric bupivacaine 9 mg with 20 mcg 
fentanyl whereas we used 10 mg 0.5% hyperbaric 
bupivacaine with 10 mcg fentanyl.
Zhou et al compared lumbar wedge with pelvic wedge 
in preventing hypotension following CSE for cesarean 
delivery which revealed less incidence of hypotension 
in lumbar group than in pelvic group although it didn’t 
eliminate hypotension.19  
In our study, there was no episode of bradycardia 
in either group before the delivery of baby which is 
similar to study done by Zhou et al.19

The vasopressor used routinely in our practice is 
mephentermine as it is available as a part of safe 
motherhood package. Hence, we also recorded 
mephentermine consumption but there was no 
significant difference in mephentermine consumption 
between the groups. However, recent obstetric 
anesthesia guidelines recommends use of either 
intravenous ephedrine or phenylephrine for treating 
hypotension.3 Calvache et al  revealed decrease 
consumption of ethylephrine in the lumbopelvic wedge 
group than in the supine group in their study. 18 
The consumption of ephedrine was also significantly 
lower in lumbar than the pelvic wedge group in study 
performed by Zhou et al.19

The incidence of nausea vomiting and the neonatal 
Apgar score at 1 and 5 minutes were similar in both 
the group in our study.
A recent review concluded that there is limited 
evidence to support or clearly disprove the value of 
the use of tilting or flexing the table, the use of wedges 
and cushions or the use of mechanical displacers. A 
left lateral tilt may be better than a right lateral tilt and 
manual displacers may be better than a left lateral tilt 
but larger studies with more robust data are needed to 
confirm these findings.12

 Limitations: 
Blinding was not possible as the anesthetist who 
measured the intraoperative hemodynamics could 
appreciate the presence of wedge. There are other 
measures of hemodynamics beside mean arterial 
pressure and bradycardia which could have been 
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more reliable. Apgar scores were the only measures 
for neonatal outcome as the facility to determine 
umbilical arterial pH was not available.

CONCLUSION
In conclusion, the use of right pelvic wedge in our 
population undergoing cesarean section under spinal 
anesthesia was not effective in preventing post spinal 
hypotension. The risk of hypotension remains high.
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