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Objective: Left uterine displacement with right lumbar wedge has been used to decrease incidence and severity of maternal
hypotension and to improve neonatal outcome. However, a recent systematic review shows no clear evidence of benefit. The
aim of the study was to evaluate the role of using a right lumbar wedge after spinal anesthesia in the incidence of perioperative
maternal hypotension during cesarean delivery.

Material and Method: Two hundred healthy women undergoing elective cesarean section were randomly allocated immediately
after spinal block to either a 15 degree of right lumbar-pelvic wedge position (Wedge group, n = 100) or supine position
(Supine group, n = 100). Hemodynamic values, vasopressor requirements, neonatal APGAR score and umbilical blood pH
were collected.

Results: The incidences of hypotension were similar (81.63% in Wedge group vs. 79.17% in Supine group, p = 0.856). There
were no differences in the lowest systolic and mean blood pressure, intraoperative fluid, vasopressor requirements, neonatal
APGAR score and umbilical blood pH.

Conclusion: The use of a fifteen-degree right lumbar-pelvic wedge, when compared to complete supine position, was not

effective in reducing the incidence of hypotension in spinal anesthesia for cesarean delivery.
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Maternal hypotension after spinal anesthesia
for cesarean section remains the commonest serious
problem leading to both maternal and neonatal
morbidity®®. It is caused by sympathetic block and
aortocaval compression by the gravid uterus, which
leads to pooling of blood in the lower extremities,
preload reduction and hemodynamic compromise®,

Left uterine displacement with right lumbar
wedge has been used to decrease maternal hypotension
and improve neonatal outcome®, However a recent
systematic review included both general and regional
anesthesia® and previous study®? show no clear
evidence to support or disprove the use of left uterine
displacement compared to supine position.

In our daily clinical practice, some
anesthesiologists use a wedge under the right lumbar
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area to promote left uterine displacement. The aim of
the study was to evaluate the role of a right lumbar
wedge during cesarean delivery under spinal
anesthesia in the incidence of perioperative maternal
hypotension.

Material and Method

Institutional ethics committee approval was
obtained for this prospective, randomized study. After
obtaining written informed consent, 200 American
Society of Anesthesiologists (ASA) physical status
class 1l term singleton pregnancy scheduled for elective
cesarean section were enrolled. Exclusion criteria
included obesity (body weight over 100 kg), multiple
gestation, pregnancy-induced hypertension, chronic
hypertension, diabetes, heart disease, age less than 18
years old and patients with contraindications to spinal
anesthesia. All patients were not allowed anything orally
8 hours before surgery received Ringer’s lactate
solution was given as maintenance fluid.

In the operating room, electrocardiography
(EKG), non-invasive blood pressure and pulse oximetry
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(SpO,) were monitored. Baseline arterial blood pressure,
heart rate and pulse oximetry were measured. Oxygen
was given via nasal cannula at 3 L/min and 500 ml of
Ringer’s lactate solution was administered before
spinal anesthesia. Spinal anesthesia was performed at
the L3-4 or L4-5 interspace using a 27G Quincke needle.
All subjects received 0.5% hyperbaric bupivacaine 2.0
ml with morphine 0.2 mg (total volume 2.2 ml).
Immediately after intrathecal injection, those randomly
allocated to Wedge group were placed in the supine
position with the right lumbar-pelvic wedge and those
in the Supine group laid in the supine position without
wedge. Groups were assigned by computer generated
randomization. The wedge was made of rubber and
covered with leather, 30 cm wide and 56 cm long with 15
degree of inclination. It was placed at the right
posterior—superior iliac crest at lumbar region of patient.
Ringer’s lactate solution was infused at a rate of 120
ml/h throughout the surgical procedure. Anesthetic
level of sensory blockade was assessed using loss of
cold sensation. Systolic blood pressure (SBP), diastolic
blood pressure (DBP), mean arterial pressure (MAP)
and heart rate (HR) were recorded every minute until
the baby was delivered, then every five minutes
throughout the surgery. Maternal hypotension (systolic
blood pressure <90 mmHg or less than 80% of baseline
value) was managed with intravenous boluses of 6 mg
ephedrine until systolic blood pressure was restored
to >90 mmHg and bradycardia (heart rate <60 beats/
min) was treated with intravenous bolus doses of 0.6
mg atropine. After placental delivery, blood from
umbilical artery was collected for fetal blood-gas
analysis. APGAR scores were documented at 1, 5 and
10 minutes by a pediatrician blinded to the groups.
Intraoperative complication such as high spinal block,
total spinal block and desaturation (SpO, <90%) were
recorded.

Statistical analysis

Data analyses were performed by an
independent researcher who was blinded to the study
interventions. The primary outcome was the incidence
of hypotension during surgery. Secondary outcomes
were vasopressor requirements and neonatal outcome.
Power analysis revealed that 92 cases were required to
show a decrease in the cumulative incidence of
hypotension from 50%? to 30% between groups with
o level of 0.05 and B3 level of 0.2 using a two-tailed test.
A possible dropout rate of ten percent was anticipated.
One hundred patients were required in each group.
Continuous data were reported as mean (+SD) and
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categorical data were reported as numbers and
percentages. Nonparametric data were reported as
median and interquartile range (IQR). Data between
groups were compared using the Student’s t-test,
Mann-Whitney U test, chi square test and Fisher’s
exact test as appropriate. In all cases, p<0.05 was
considered significant. All analyses and graphs were
performed using the computer programs SPSS (version
15; Chicago, IL).

Results

Two hundred patients were enrolled in the
study, with 100 in each group. Six patients (two patients
in Wedge group and four patients in Supine group)
were excluded from the study due to inadequate sensory
block necessity to convert to general anesthesia. There
were no significant differences in demographic data,
the extent of sensory blockade, baseline systolic and
mean blood pressure, heart rate, SpO, between groups
(Table 1).

The incidences of hypotension were similar
(81.63% in Wedge group vs. 79.17% in Supine group, p
= 0.856). There were no differences in the lowest
systolic and mean BP, intraoperative fluid,
intraoperative blood loss, intraoperative complications,
vasopressor requirements, neonatal APGAR score and
umbilical blood pH (Table 2, 3).

Discussion

The incidences of maternal hypotension after
spinal anesthesia in Wedge and Supine group in current
study were similar (81.63% vs. 79.17%). Intraoperative
vasopressor consumptions, neonatal APGAR score and
umbilical blood pH were also not significantly different.
These results correspond to the recent systemic
review™ including patients anesthetized by general
anesthesia and spinal anesthesia which concluded that
there was no significant benefits from any interventions
including wedge and 15 degree-tilt.

The hypothesis of this study was adjusting
the position using right lumbar-pelvic wedge may
prevent aortocaval compression in pregnant women
after spinal anesthesia. Higuchi et al*® used magnetic
resonance imaging(MRI) to study the effect of left-
lateral tilt positions (15°, 30° and 45° angle) on the
volume of abdominal aorta and inferior vena cava in
pregnant compared to non-pregnant women. They
found that aortic volume did not differ significantly
between pregnant and non-pregnant women in supine
position and left-lateral tilt positions. Inferior vena cava
volume in the supine position was significantly lower
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Table 1. Patient Baseline Characteristics

Wedge group (n =98) Supine group (n = 96) p-value
Age (year) 30.69 (+5.32) 30.42 (+4.74) 0.702
Weight (kg) 70.54 (+9.62) 69.27 (+10.67) 0.386
Height (cm) 158.46 (+5.14) 158.99 (+6.19) 0.517
Sensory block level T4 (T3-T6) T4 (T3-T6) 0.497
Baseline systolic BP (mmHg) 120.23 (+8.91) 118.75 (+10.33) 0.265
Baseline mean BP (mmHg) 89.69 (+6.96) 88.83 (+6.72) 0.383
Baseline heart rate (bpm) 85.67 (+9.09) 85.05 (+8.25) 0.619
Baseline SpO, (%) 98.59 (+0.86) 98.60 (+0.76) 0.916
Data are mean (+SD), median [range] or number;
Table 2. Intraoperative parameters and outcomes

Wedge group (n =98) Supine group (n = 96) p-value

Uterine incision to delivery time (minutes) 2.57 (+2.02) 2.30 (+1.56) 0.300
Intraoperative fluid (mL) 967.94 (+223.25) 969.27 (+208.55) 0.805
Intraoperative blood loss (mL) 327.04 (+110.57) 327.39 (+93.46) 0.980
Injection to delivery time (min) 12.30 (+3.40) 11.48 (+4.18) 0.137
Incidence of hypotension 80/98 (81.63%) 76/96 (79.17%) 0.856
Lowest SBP (mmHg) 88.14 (+11.29) 85.45 (+13.54) 0.134
Lowest DBP (mmHg) 49.27 (+8.63) 47.69 (+10.51) 0.254
Ephedrine consumption (mg) 16.4 (+7.9) 15.8 (+7.3) 0.57
Norepinephrine consumption (mcg) 7.3 (+4.2) 8.3 (+4.6) 0.15
Intraoperative complication 0 0 1.000
Data are mean (+SD), median [range] or number
Table 3. Neonatal Outcomes

Wedge group (n =98) Supine group (n = 96) p-value
APGAR score at 0 minute 9 9 1.000
APGAR score at 5 minute 10 10 1.000
Neonatal weight (g) 3,180.33 (+349.05) 3,224.31 (+355.62) 0.390
Umbilical blood pH 7.34 (+0.068) 7.35 (+0.058) 0.254

Data are mean (+SD), median [range] or number

in pregnant than in non-pregnant women and was not
increased at 15° but was significantly increased at 30°.
Nonetheless, this inferior vena cava compression did
not affect maternal hemodynamics. They also
demonstrated no alterations in cardiac output, heart
rate or mean arterial pressure related to the degree of
lateral tilt. However, this study was performed in non-
anesthetized parturients when abdominal muscle
relaxation and vasodilatation were not taken into
account. The incidence of maternal hypotension in both
groups were not difference may be explained from this
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study. The present study using the usual procedures
of routine practice for cesarean section in Thailand; a
15 degree-tilt using the most acceptably recommended
Crawford-wedge. Lateral tilt at 30° was not performed
because it is inconvenient for surgical approach.

Current evidence suggests employing the
preloading, co-loading fluid and vasopressor infusion
for prevention of hypotension during cesarean section
with spinal anesthesia®*' but in this study used only
preloading fluid for prevent hypotension because that
was the routine practice in Thailand.
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Despite a high incidence of maternal
hypotension during cesarean delivery, term infants tend
to tolerate the physiological insult without major
sequelae®® similar to this study which showed normal
neonatal APGAR score and umbilical blood pH in both
groups.

There were two major limitations of the present
study. First, the included parturients were healthy, non-
obese and non-complicated pregnancy. In parturients
with obesity, pregnancy-induced hypertension or other
complications of pregnancy, the results may be
difference. Second, the complications from laying in
the supine with wedge such as back pain, neuropathy
were not recorded in this study.

Conclusion

In this study, the use of a fifteen-degree right
lumbar—pelvic wedge compared to the complete supine
position was not effective in reducing the incidence of
hypotension in spinal anesthesia for cesarean delivery.

What is already known on this topic?

Maternal hypotension after spinal anesthesia
for cesarean section remains the commonest serious
problem leading to both maternal and neonatal
morbidity. Left uterine displacement with right lumbar
wedge has been used to decrease incidence and
severity of maternal hypotension and to improve
neonatal outcome. However, a recent systematic review
shows no clear evidence of benefit.

What this study adds?

Left uterine displacement with fifteen-degree
right lumbar-pelvic wedge compared to the complete
supine position was not effective in reducing the
incidence of hypotension in spinal anesthesia for
elective cesarean delivery.
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