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Spinal anesthesia in cesarean delivery: the effect of sitting positions on
hypotension and block characteristics

Spinal anesthesia in different sitting positions during cesarean sections

Omer Furkan Ozdemir, Ersagun Tugcugil, Ahmet Besir, Bengiinur Ozdemir
Department of Anesthesiology and Critical Care, Faculty of Medicine, Karadeniz Technical University, Trabzon, Turkey

Abstract

Aim: The position of pregnant may affect the incidence of maternal hypotension and characteristics of sensory block. The aim of this prospective study was to
investigate the effects of two different sitting positions of pregnant women on the incidence and the onset of hypotension and on the onset of sensory block
in pregnant women undergoing spinal anesthesia for elective cesarean delivery.

Materials and Methods: A total of 93 patients were randomized into two groups: traditional sitting position (Group |; n = 47) and the group with legs extended
parallel to the table (Group II; n = 46). The number of intrathecal applications, maximum level of sensory and motor block, time to sensory block at the level of
T6, hemodynamic parameters, use of ephedrine and incidence of side effects were recorded at measurement time points.

Results: The number of intrathecal applications, the time it took for the sensory block to reach the T6 dermatome level, the maximum sensory and motor block
levels, the frequency of hypotension, the time it took for the first hypotension to develop, the amount of ephedrine used, and the arising complications did not
significantly differ between the groups. Group | was shown to have a statistically significant longer transition time than Group Il (p < 0.05) from the sitting
position to the supine position.

Discussion: This study reveals that the sitting position of the pregnant woman has no relationship with maternal hypotension and block characters. Between
the groups, the transition from the sitting position to the supine position was found to be shorter than the position in which the legs were extended parallel
to the table.
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Introduction

Spinal anesthesia is preferred in obstetric surgery due to
minimal placental transfer (reducing neonatal respiratory
depression), no maternal aspiration risk, ease of application,
rapid onset, and lower drug use [1-4]. Maternal hypotension
from a sympathetic block is spinal anesthesia’s most common
side effect, risking nausea, vomiting, reduced uterine blood
flow, fetal acidosis, and neonatal depression [5,6]. Preventing
prolonged hypotension is crucial.

To prevent hypotension during spinal anesthesia in cesarean
sections, methods include uterine left deviation, preoperative
fluid loading, vasopressors, and regulating injection rate [7-9].
However, no single method has proven superior in effectiveness.
Limited studies have explored spinal anesthesia in various
positions to prevent maternal hypotension during cesarean
sections. Unlike previous research,
the effects of two different sitting positions during spinal
anesthesia on maternal hypotension, vasoconstrictor use, and
sensory block levels.

our study compares

Materials and Methods

The study included 100 ASA |l category patients aged
18-40, undergoing their first cesarean section. Pregnant
women who did not meet the inclusion criteria and had
contraindications for spinal anesthesia were excluded from
the study. Exclusions included pregnant women with placental
anomalies, hypertension, cardiac, metabolic, vascular, hepatic,
or renal diseases, hemodynamic instability, spinal deformities,
severe mental retardation, body weight < 50 kg or > 110 kg,
height < 140 cm or > 180 cm, drug use affecting metabolic/
acid-base balance, those declining spinal anesthesia, and
emergency casesAll patients received IV Ringer’s lactate (10
ml/kg), ranitidine (1 mg/kg) and ondansetron (4 mg) before
spinal anesthesia. Routine monitoring (ECG, SpO,, NIBP) was
performed, and baseline values were recorded.

The L4-5 site was disinfected with povidone iodine. Patients
were randomized into two groups: traditional sitting Figure 1
(Group |, n = 50) and legs parallel to the table Figure 2 Group II,
n = 50). Spinal anesthesia was performed at L4-5 using a 25 G
Quincke needle (cephalad direction) with 2.2 ml of hyperbaric
0.5% bupivacaine injected over 20 seconds, timed using the Pro
Metronome app.

After intrathecal injection, patients were placed supine with a
15-degree left tilt. The anesthesiologist, blinded to position,
monitored and collected data. Sensory and motor blocks were
assessed every 2 minutes for 15 minutes, then every 5 minutes
for 30 minutes. Surgery started at T6 sensory block; patients
not reaching T6 within 10 minutes were excluded and given
general anesthesia.

During spinal anesthesia, the number of attempts, time to
supine position, time to T6 sensory block, maximum sensory
block level, time to maximum sensory and motor block
(Bromage 3), and patients with sensory block above T4 were
recorded. Motor block was assessed using the Bromage scale
(0: raise leg; 1: unable to raise leg, flex knee; 2: unable to flex
knee, flex ankle; 3: unable to flex knee and ankle). Systolic blood
pressure (sBP) was recorded before and after spinal anesthesia.
A decrease in systolic arterial pressure below 90 mmHg and/

or a more than 30% decrease in baseline blood pressure was
considered hypotension. In the case of hypotension, hypotension
was treated with a 5 mg bolus of ephedrine each time until the
systolic arterial pressure returned to normal limits (> 90 mmHg
and > 70% basal value). When the heart rate was < 50 beats/
min, it was considered bradycardia, and 0.5 mg IV atropine was
administered. The total amount of ephedrine and atropine used
was recorded.

When the sample size was calculated with a 95% confidence
interval and 80% power using the ephedrine requirement
determined in the study by Manouchehrian et al, it was
found that 45 patients should be included in each group [10].
Considering data loss, 50 for each group and 100 patients in
total were included in the study.

Statistical Analysis

Data were analyzed using SPSS 23.0. Descriptive statistics
included numbers, percentages, means, and standard deviations.
Normality was assessed using the Kolmogorov-Smirnov test.
Group comparisons used the t-test for normally distributed data
and the Mann-Whitney U test for non-normal data. Categorical
data were compared using the chi-square test. A p-value < 0.05
was considered statistically significant.

Ethical Approval

This study was approved by the Ethics Committee of Karadeniz
Technical University (Date: 2021-09-17, No: 2021-33).

Results

The study included 100 patients (Group I: 50, Group II: 50). Seven
patients were excluded: 3 due to inadequate sensory block (T6), 3
due to unrelieved pain, and 1 due to hypotension from bleeding.
The final analysis involved 93 patients (Group I: 47, Group II: 46).
Demographic data showed no significant differences between
groups (p > 0.05). Comparison of intrathecal applications, time
to T6 sensory block, Bromage Score 3 duration, time to T4
sensory block, and complications (nausea, vomiting, respiratory
distress) showed no significant differences between groups (p
> 0.05). However, Group | had a significantly longer transition
time from sitting to supine than Group Il (p < 0.05) (Table 2).
When the incidence of hypotension, the time to first hypotension
after intrathecal bupivacaine administration, and the need for
atropine and ephedrine were compared between the groups
(Table 3), no statistically significant difference was observed
between both groups (p > 0.05).

Discussion

In this prospective, double-blind, randomized study, we found no
difference in procedure success, maternal hypotension, sensory
block level, or complications between traditional sitting and
sitting with legs parallel to the table. However, transitioning to
supine was faster in the legs-parallel position.

Reducing lumbar lordosis before spinal anesthesia is crucial for
success. Many studies have explored optimal patient positions
to minimize interventions and complications like paresthesia. It
has been reported that the rate of paresthesia is lower in the
traditional sitting position compared to the lateral decubitus
position and the success of the procedure is higher [11,12].
In light of these findings, in our study, we aimed to compare
the traditional sitting position with the position in which the
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legs are extended parallel to the table in terms of the success
of spinal anesthesia. Two studies in the literature showed
that different sitting positions did not significantly affect the
success of spinal anesthesia [13,14]. Similarly, in our study,
there was no statistically significant difference in the number of
spinal anesthesia attempts between these two different sitting
positions. However, it was observed that pregnant women who
underwent spinal anesthesia with their feet extended parallel
to the table transitioned to the surgical position faster.

The severity of maternal hypotension due to spinal anesthesia
varies between 25% and 75% depending on the height of
the block and whether prophylactic methods are used or not
[15]. it has been shown that the maternal position may be
effective in the intrathecal spread of local anesthetic solution
and the development of hypotension [16]. In the literature,
the effect of spinal anesthesia in the right lateral position
and traditional sitting position on the character of the block
and hemodynamic changes in the cesarean section has been
frequently investigated to date, but we have not encountered a
study in the literature investigating the effect of two different
sitting positions as in our study.

A study comparing traditional sitting and lateral positions
found lower blood pressure at 6 and 8 minutes and higher
ephedrine use in the sitting position. Sensory and motor blocks
onset faster in the lateral position. [17]. In the sitting position,
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Figure 1. Traditional sitting position

Figure 2. Legs parallel to the table position

gravity may hinder the cephalad spread of local anesthetic,
potentially delaying sensory block onset. In our study, both
groups were in the sitting position, so the intrathecal spread
of the local anesthetic was similar and unaffected by gravity.
Thus, no significant difference was observed between groups in
sensory block time or level.

Since both patient groups were in the sitting position in
our study, we hypothesized that there was no difference in
aortocaval compression between the groups. We hypothesized
that this did not lead to any difference in the progression of
intrathecally administered local anesthetic in the cephalic
direction. As a result, we observed that there was no significant
difference between the groups in terms of the time to reach the
maximum sensory block level and the adequate sensory block
level.

In a study comparing the traditional sitting position with the
lateral decubitus position, it was reported that the intraoperative
ephedrine requirement was higher in the sitting position [10].
The reason for this may be that the sitting position decreases

Table 1. Demographic data

Group | n=47 Groupll n=46 p
Age (year) 31,6 +53 31,3+54 0.4391
Length (cm) 160,4 + 5,3 162,4 + 6,7 0.093
Weight (kg) 76,22 +11,7 80,0+ 12,7 0.125*
Body Mass Index (kg/m?) 29,8 +4,4 30,6 + 4,7 0.3631
Gestational week 384 +13 387 +1.5 0.312

Group I: Patients who underwent spinal anesthesia in the traditional sitting position
Group |I: Patients who underwent spinal anesthesia by sitting with their feet parallel to
the table

*t-test, T Mann-Whitney U test was performed

Table 2. Anesthesia durations, block characteristics, and
complications

Group | n=47

Group Il n=46

Time to Reach T6 Sensory Level (min) 129,3+70,3 108,6+ 60,4 0,076t
Time to Bromage Score 3 (min) 318 + 75,6 267+ 61,4 0,254t
Sensory block level above T4 level 22 (%45,3) 20 (%42,5) 0,412t
Transition time from sitting to supine position 6,2+1,3 2,1+0,9 0,027*
Number of spinal anesthesia attempts 3(1-4) 3(1-4) 0,064*
Respiratory Distress 4 (%0,9) 3(%0,6) 0,094 B

Group I: Patients who underwent spinal anesthesia in the traditional sitting position

Group II: Patients who underwent spinal anesthesia by sitting with their feet parallel to the
table

*t-testi, t Mann-Whitney U test, B: chi-square test was performed

Table 3. Hemodynamic data and ephedrine use

Group | n=47 Groull n=46

Hypotension frequency (%) 30 %63,8) 22 (%47,3) 0,161
Initial hypotension from intrathecal injection 28 +48 1,9+£29 00768
Time until formation (min)

Ephedrine requirement (mg) 180,4+ 52,4 171,6+49,5 0,112
Atropine requirement (mg) 0,124+0,10 0,143+0,12 0,452

Group I: Patients who underwent spinal anesthesia in the traditional sitting position
Group II: Patients who underwent spinal anesthesia by sitting with their feet parallel to the table
B: A chi-square test was performed
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the cephalic spread of the local anesthetic agent, causing it
to remain in the lumbar region for a longer time and to come
into contact with the nerve fibers in this region for a longer
time. This may have caused a deeper sympathetic block and
thus increased the need for ephedrine by increasing the risk of
hypotension. However, since both groups of patients were in a
sitting position in our study, the effect of gravity on the spread
of local anesthetic did not differ between the groups. Therefore,
we think that the block was of similar depth and level in both
groups. In conclusion, there was no significant difference in the
frequency of hypotension between the groups.

In the sitting position, more venous pooling occurs in the lower
extremities of patients, and recovery of venous return occurs
later when the patient is in the supine position. Therefore,
hypotension may be observed less in pregnant women
undergoing spinal anesthesia in the lateral position [18]. We
hypothesized that venous pooling would decrease and venous
return would recover faster in the feet-parallel group, leading
to lower hypotension incidence. However, no significant
difference in hypotension incidence was observed between the
two groups. This may be because venous return maintained
sufficient cardiac output in both sitting positions until supine
positioning. The finding of a higher frequency of hypotension in
geriatric patients undergoing prostate surgery in the position
where the feet were parallel to the table in the study by Afolyan
et al differs from the results of our study [19]. The reason for
this difference may be explained by increased intra-abdominal
pressure in pregnant women, increased venous ponding due to
aortocaval compression in the sitting position, and consequently
decreased venous return to the heart.

In a study in which three different groups were compared
in terms of maternal hypotension during cesarean section
including the position in which the legs were parallel to the table,
the traditional sitting position, and the left lateral decubitus
position, no significant difference was found between the groups
in terms of the frequency of maternal hypotension. However,
in this study, the frequency of hypotension immediately after
spinal anesthesia (when the patient was placed in a supine
position) was evaluated [20]. Considering that hypotension
after spinal anesthesia usually starts in 5-10 minutes and peaks
in 15-20 minutes, the fact that the study evaluated hypotension
immediately after spinal anesthesia reflects the frequency of
hypotension in the early period, which may cause misleading
results [21]. The onset time and severity of hypotension after
spinal anesthesia depends on many factors including patient
position, fluid replacement, dose of anesthetic agent, and
hemodynamic reserve of the patient. Therefore, evaluation
of hypotension in the later period may provide more reliable
and clinically significant results. Although similar results were
obtained in the present study, these results may be insufficient
to reflect clinical practice because hypotension was evaluated
in the early period.

High sensory block levels (= T5 or T4) during spinal anesthesia
in cesarean sections increase hypotension risk, raising maternal
and fetal complications. Hypotension is more common when
the sensory block reaches T5 or T4 [22].

intrathecal injection in the lateral position causes faster and
higher sensory block levels than the sitting position, likely

due to easier cephalad spread of hyperbaric bupivacaine with
reduced gravity effects [23]. No studies have evaluated sensory
block levels in different sitting positions. In our study, we did
not observe a significant difference in the intrathecal spread of
hyperbaric bupivacaine because both groups of patients were
in the sitting position and we concluded that this did not affect
the character of sensory block. This finding suggests that the
sitting position is not an important factor in determining the
spread of local anesthetic agents and thus the level of sensory
block during spinal anesthesia. However, given the knowledge
that lateral position leads to high levels of sensory block, it is
clear that the effects of different positions on sensory block
should be further investigated.

In this context, further investigation of the effects of positioning
during spinal anesthesia on both the level of sensory block
and the incidence of hypotension may make an important
contribution to improving maternal and fetal outcomes.
Limitations

A limitation of our study is that the intrathecal injection site
(L4-5) was not confirmed by ultrasound, creating uncertainty
about the exact injection level. This may affect sensory block
levels, hypotension development, and result interpretation.
Ultimately, our study only included elective cesarean sections.
Emergency cases, which may lack adequate fluid intake and
preoperative optimization, were excluded, as these factors
could influence hypotension and sensory block levels with spinal
anesthesia.

Conclusion

This study adds to the evidence on optimal spinal anesthesia
positioning, finding no significant differences
traditional sitting and legs-parallel positions in success rate,
sensory block, or hypotension. However, the legs-parallel
position allowed a faster transition to supine, potentially aiding
timely intervention in emergencies. Clinicians should continue
to consider patient positioning as part of a comprehensive
approach to managing spinal anesthesia, particularly in
obstetric settings.

between
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