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Abstract
Background: Hypotension is one of the most common complications of spinal anesthesia in parturients undergoing cesarean
section. In this regard, the patient’s position may affect the incidence of hypotension.
Objectives: In this clinical trial, we evaluated the effects of 1- and 2-minute sitting positions versus immediately lying down after
spinal anesthesia on hypotension and vasopressor requirements.
Methods: A total of 72 parturients, scheduled for cesarean section under spinal anesthesia, were randomly divided into 3 groups
(24 subjects per group). Groups S1 and S2 remained in a sitting position for 1 and 2 minutes after the induction of spinal anesthesia,
respectively, while group T was immediately placed in a lying position. Systolic, diastolic, and mean arterial blood pressure, as well
as heart rate, was recorded at 1, 2, 3, and 5 minutes after anesthesia induction, every 5 minutes during the first 30 minutes of surgery,
and then every 10 minutes until the end of surgery. P-value less than 0.05 was considered statistically significant.
Results: The overall frequency of hypotension was 50 (69%) cases during surgery; the reported frequency was higher in group T in
comparison with group S2 (P = 0.003). The frequency of hypotension before delivery (the first 5 minutes after spinal anesthesia) was
40 (55%) cases, with a higher frequency reported in group T (20, 83%), compared to groups S1 (12, 50%) and S2 (8, 33%) (P = 0.03 and
P = 0.001, respectively). The ephedrine requirement in group T (11.73 ± 7.16 mg) was higher than the other two groups (8.69 ± 7.57
and 7.82±7.95 mg in groups S1 and S2, respectively); nevertheless, the difference was not statistically significant (P = 0.19). Moreover,
the difference in time to achieve T6 sensory level was only significant between group T (3.25 ± 1.1 minutes) and group S2 (4.73 ± 1.73
minutes) (P = 0.03).
Conclusions: The present study showed that 1- or 2-minute sitting position after spinal anesthesia with 2.5 cc of hyperbaric bupivacaine in elective cesarean section results in more hemodynamic stability, compared with immediately lying down.
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1. Background
Spinal anesthesia has been regarded as a reasonable
anesthetic option for cesarean section since 1977. The
advantages of this technique include avoidance of airway complications and depressant agents, as well as the
mother’s ability to remain awake and enjoy the birthing
experience (1, 2). This technique is simple and fast to apply
and is regarded a reliable and cost-effective option, particularly compared to epidural anesthesia (3, 4). Nevertheless,
patients experience more hypotension due to the greater
spread of the local anesthetic in the subarachnoid space
and aortocaval compression, caused by the gravid uterus;
also, reduced sympathetic tone can exacerbate hypotension (1, 3).
Many different methods, including administration of
fluids, vasopressors, and ondansetron, lower leg compres-

sion, and uterine displacement by wedge, have been used
to decrease the risk of hypotension after the administration of spinal anesthesia. Although the incidence of hypotension is diminished by these strategies, it continues to
be a challenging adverse effect of spinal anesthesia (5-7).
Some trials have suggested that the patient’s position
during or after spinal anesthesia may affect the incidence
of hypotension (8). Spinal anesthesia can be performed
with the patient in a sitting or lying position (left, right,
or Oxford). However, turning pregnant women to the lateral position after anesthesia may be difficult, especially
among those with a high body mass index who are hard
to lift; as a result, changing the position may present a risk
to the staff and mother (9). In addition, it is technically easier to insert the needle with the patient in the sitting position (10); therefore, the sitting position may be preferred
by many anesthetists (9, 10).
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According to the literature, lying the patient down after anesthesia results in aortocaval compression and may
lead to epidural venous engorgement and compression
of the dural sac, which can force the local anesthetic towards the head and increase thoracic dermatome blockade. Therefore, allowing the patient to remain in the sitting position, instead of immediately lying down, could
delay the onset of anesthesia and reduce the incidence of
hypotension (11).
2. Objectives
In this randomized clinical trial, we aimed to compare
the incidence of hypotension and ephedrine requirement
after spinal anesthesia with 12.5 mg of hyperbaric bupivacaine 0.5%, plus 5 µg of sufentanil in 3 groups. Groups S1
and S2 remained in a sitting position for 1 and 2 minutes
after the induction of spinal anesthesia, respectively, while
group T was immediately placed in a lying position.
3. Methods
After approval by the ethics and research committee
of Hamadan University of Medical Sciences and obtaining
written informed consents from the participants, a total of
72 women (age range, 18 - 45 years), classified as ASA I-II with
gestational age of > 37 weeks, were enrolled in this doubleblind clinical trial. The parturients were scheduled for elective cesarean section under spinal anesthesia.
The exclusion criteria in the present study were as follows: (1) preeclampsia, (2) chronic hypertension, (3) diabetes, (4) allergy to drugs used in the study, (5) contraindication to neuraxial anesthesia, (6) blood pressure below 90
mmHg and heart rate (HR) below 50/min, (7) need for general anesthesia, (8) addiction or drug abuse, and (9) any unexpected accidents.
An 18-guage intravenous (IV) line was inserted and all
the participants received 50 mg of IV ranitidine and 10 mg
of IV metoclopramide at 1 hour before arrival in the operating room. Before the induction of spinal anesthesia, 300
mL of Ringer’s solution was infused, and baseline standard
monitoring was performed in a supine position through
automatic monitoring (Novin S1800, Saadat model).
Spinal anesthesia was induced by a 25-gauge Quincke
needle (Mekon Medical Devices Co., Shanghai, China) at
the L3-L4 interspace, parallel to the dural fiber, while the
subject was in a sitting position. Spinal anesthesia consisted of 12.5 mg of hyperbaric bupivacaine 0.5% (2.5 mL;
AstraZeneca, Austria) plus 5 µg (1 mL) of sufentanil (Sufiject
Aburaihan Co., Iran), administered in 12 seconds.
The subjects were randomly allocated into 3 groups, using opaque envelopes (block randomization with a block
2

size of 9): groups S1 and S2 in which the subjects remained
in a sitting position for 1 and 2 minutes, respectively after the induction of spinal anesthesia, and group T which
was immediately placed in a lying position. A 15° headdown tilt was then performed in all 3 groups. Considering
the blind design of the study, an anesthesiologist administered the spinal anesthetic and randomized the subjects,
while another anesthesiologist, who was unaware of classification, performed preoperative and intraoperative data
collection.
All the participants received supplemented oxygen (2
- 3 L/min) via face masks. Systolic blood pressure (SBP),
HR, mean arterial blood pressure (MAP), and O2 saturation
(SpO2 ) were recorded 1 minute before (baseline) and 1, 2,
3, and 5 minutes after the induction of spinal anesthesia.
Thereafter, measurements were performed in 5-minute intervals during the first 30 minutes of surgery and then every 10 minutes until the end of the surgery.
Adverse effects (ie, pruritus, nausea, vomiting, vertigo,
bradycardia, or uncomfortable sensations), along with the
subject’s need for ephedrine, atropine, or a rescue analgesic, were recorded. Sensory block level was assessed
(based on loss of sensation to pinprick) immediately after
the subject reclined and every 1 minute thereafter until she
reached T6 sensory level. The measured time was recorded
as the onset of complete sensory block, and at this time,
surgery was allowed.
A modified Bromage scale was recorded 15 minutes after the administration of spinal anesthesia (3, no movement; 2, only able to flex the ankle and foot; 1, able to bend
the knee; and 0, no paralysis and able to raise the extended
leg). Hypotension (SBP ≤ 90 mmHg or > 20% decline from
the baseline) was treated with 5 mg of IV ephedrine bolus;
this dose was repeated as necessary to achieve an SBP of ≥
90 mmHg. Additionally, if the mother’s HR was < 50/min,
0.5 mg of IV atropine bolus was administered.
Then, 30 IU of oxytocin was infused in 500 mL of
Ringer’s solution after delivery, and a total dose of 30 mL/kg
of infused Ringer’s solution continued through the end
of surgery. If the parturient complained of pain at any
time during surgery, 50 µg of IV fentanyl (Caspian Tamin
Co., Rasht, Iran) was administered. If the analgesic was
inadequate (visual analogue scale or VAS score > 4), the
mentioned dose was repeated and the total rescue fentanyl
dose was recorded. Upon the occurrence of nausea or vomiting, SBP was checked. In case it was ≤ 90 mmHg, treatment with 5 mg of IV ephedrine was performed; otherwise,
treatment with 10 mg of metoclopramide IV bolus was selected.
The total dose of IV ephedrine and duration of surgery
(from skin incision to the final skin suture) were also
recorded. The newborn’s status was assessed with 1- and
Anesth Pain Med. 2017; 7(2):e43462.
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4. Results
A total of 72 women were enrolled and evaluated in this
study. They were divided into 3 groups (n = 24). No participant was excluded from the study due to inadequate
blockage. The demographic and anesthesia characteristics
of the study groups are shown in Table 1.
Time to reach T6 dermatome sensory level (surgical
anesthesia) in group S2 was longer than group T, and the
difference was found to be statistically significant (P =
0.03). However, based on the findings, there was no significant difference between groups T and S1 (P = 0.67) or groups
S1 and S2 (P = 0.39) (Table 1).
A modified Bromage scale was recorded 15 minutes
after spinal anesthesia, and the subjects in all 3 groups
reached a Bromage scale of 3 (no movement) by this time.
Although there was no significant difference in the rescue ephedrine dose between the 3 groups, more ephedrine
was used in group T, compared to groups S1 and S2 (Table 1).
There was a significant difference in the frequency of
hypotension during surgery between the groups, based on
Chi-Square test (P = 0.007). Also, the frequency of hypotension was higher in group T in comparison with group S2,
according to Fisher’s exact test results (P = 0.003). Also,
there was a significant difference in the frequency of hypotension in the first 5 minutes of surgery (before delivery) between group T and groups S1 and S2 (P = 0.03 and
P = 0.001, respectively) (Table 2).
Anesth Pain Med. 2017; 7(2):e43462.

Compared to the baseline, SBP declined after the induction of spinal anesthesia in all 3 groups, and there was no
significant difference in SBP over time between the groups
(P > 0.05) (Figure 1).
Figure 1. Variation of SBP During Surgery in the Study Groups
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5-minute Apgar scores after birth. Regression of sensory
block to T10 dermatome and motor block to a modified
Bromage scale of 2 were assessed every 5 minutes by an
anesthesia nurse, who was blinded to the study groups in
the post-anesthesia care unit (PACU). Upon pain in PACU
(VAS > 4), paracetamol was infused (1 g in 100 mL of normal saline over 10 minutes) and recorded as need for the
first analgesic.
The sample size was calculated with a two-tailed alpha
of 0.05, power of 0.8, P1 of 47%, and P2 of 8% (frequency
of ephedrine requirements in sitting and supine positions
based on ref No. 5). Finally, a total of 24 women were included in each group.
Statistical analysis was performed, using SPSS version
19. Data are presented as mean ± SD, unless otherwise specified. Repeated measures analysis of variance (ANOVA) was
used to analyze HR, SBP, MAP, and SpO2 measurements over
time. In case of a difference, Bonferroni post-hoc test was
used for comparison between the groups. Qualitative variables, as well as their associations, were analyzed, using
Chi-square and Fisher’s exact tests. P value less than 0.05
was considered statistically significant.

Data are presented as mean ± SD.

In group T, SBP decreased significantly from baseline
at all time points during surgery: 1 minute (P = 0.02), 2
minutes (P = 0.04), 3 minutes (P = 0.03), and 5 minutes (P
= 0.001) after anesthesia induction, the first 5 minutes of
surgery (P = 0.00), 5 - 30 minutes of surgery (P = 0.01), and
the last 30 - 60 minutes of surgery (P = 0.001). In group
S1, there was no significant difference between the baseline
SBP and the recorded SBP at 1 minute after spinal anesthesia. However, the decline from baseline at 2 minutes after
spinal anesthesia was significant (P = 0.018), as it was at all
other time intervals: 3 minutes (P = 0.006) and 5 minutes
(P = 0.001) after spinal anesthesia, the first 5 minutes of
surgery (P = 0.001), 5 - 30 minutes of surgery (P = 0.001),
and the last 30 - 60 minutes of surgery (P = 0.001).
In group S2, there was no significant difference between the baseline SBP and SBP at 1 or 2 minutes after spinal
anesthesia. However, a significant decline from the baseline was reported at 3 minutes (P = 0.001) and 5 minutes
(P = 0.001) after spinal anesthesia, the first 5 minutes of
surgery (P = 0.005), 5 - 30 minutes of surgery (P = 0.00), and
the last 30 - 60 minutes of surgery (P = 0.001).
With respect to HR, significant differences were detected among the groups at 1 and 2 minutes after spinal
anesthesia. HR was higher in group T, compared to the
other two groups (group T vs. group S1, P1min = 0.02 and
P2min = 0.007, respectively; group T vs. group S2, P1min =
0.008 and P2min = 0.02, respectively). Bradycardia (HR < 50
bpm) occurred in all the groups (group T, n = 6; group S1, n
= 8; and group S2, n = 2), although there was no significant
difference between the groups with respect to the number
of patients with bradycardia (P = 0.47).
Evaluation of the secondary outcomes (ie, nausea,
3
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Table 1. Demographic Data and Some Anesthetic Characteristics of the Participantsa

Variables
Weight, kg
Age, y

Group T

Group S1

Group S2

P Value

75.75 ± 7.85

82.91 ± 1.4

77.17 ± 6.62

0.237

28.6 ± 5.5

28.7 ± 5.1

29.5 ± 05

0.55

Height, cm

158.7 ± 5.4

159 ± 7.1

161.3 ± 2.3

0.51

Gestational age, w

38.17 ± 1.27

38.42 ± 0.79

38.45 ± 1.5

0.78

Operation time, min

50 ± 9.17

55.42 ± 16.9

54 ± 14.16

0.64

Time to T6 level, min

3.25 ± 1.1

3.77 ± 2.1

4.73 ± 1.73

0.03

Ephedrine use, mg

11.73 ± 7.16

8.69 ± 7.57

7.82 ± 7.05

0.19

IV crystalloids, L

1.5 ± 0.02

1.2 ± 0.3

1.3 ± 0.25

0.62

a

Values are expressed as mean±SD.

Table 2. Frequency of Hypotension Before and After Deliverya , b

Hypotension

Group T (n = 24)

Group S1 (n = 24)

Group S2 (n = 24)

Sum

P Value

During surgery

22 (92)

16 (66)

12 (50)

50 (69)

0.007

Before delivery

20 (83)

12 (50)

8 (33)

40 (55)

0.002

a

Values are expressed as No. (%).
b
Hypotension is defined as SBP ≤ 90 mmHg.

vomiting, shivering, pruritus, discomfort, and analgesic
requirement), based on Chi-square or alternatively Fisher’s
exact test, showed no significant difference between the
groups (P > 0.05). The mean time of sensory block regression from T6 to T10 dermatome was not significantly different between the groups, although regression was faster in
group S2 in comparison with groups S1 and T (group S2, 106
± 20.22 minutes; group S1, 116 ± 30.55 minutes; and group
T, 120 ± 22.02 minutes; P = 0.34).
Also, motor block regression time to a Bromage score
of 2 was faster in group S2, compared to groups S1 and
T, although the difference was not statistically significant
(group S2, 118 ± 27.17 minutes; group S1, 126 ± 28.23 minutes; and group T, 130 ± 32.48 minutes; P = 0.59). In addition, there was no significant difference in the Apgar score
between the groups at 1 and 5 minutes after birth (P = 0.9).
Based on the findings, no participant required a rescue
dose of fentanyl during surgery.

ing during or after spinal anesthesia has been studied, although conflicting results have been reported (8-18).

5. Discussion

In this regard, Rucklidge et al. (14) compared the effects
of left lateral, Oxford, and sitting positions for the induction of CSE in cesarean section, using 2.5 cc of hyperbaric
bupivacaine plus 10 µg of sufentanil. Ephedrine use was
less prevalent and the onset of anesthesia was slower in the
sitting group, compared to the lateral and Oxford position
groups. Based on the findings, there was no advantage for

Hypotension is one of the most common complications of spinal anesthesia in women undergoing cesarean
section (1, 3). The effects of various methods for reducing this complication have been previously investigated (5,
6). In a number of studies, the effect of patient position4

The current study showed that the frequency of hypotension in the first 5 minutes after spinal anesthesia (before delivery) was significantly lower in women who remained seated for 1 or 2 minutes, compared to those who
were immediately placed in a supine position after spinal
anesthesia. The total dose of the required ephedrine was
lower in the sitting groups, and the time to reach T6 sensory level was delayed in subjects who sat for 2 minutes after spinal anesthesia; however, the differences were not statistically significant.
Considering multiple variations in the design of conducted studies, it is rather difficult to analyze the influence
of maternal posture during spinal anesthesia administration. In general, different local anesthetic doses, different
baricities and adjuvants, and various maternal positions
have been assessed. Some studies have compared the effect
of maternal posture during the administration of spinal or
combined spinal and epidural (CSE) anesthesia.

Anesth Pain Med. 2017; 7(2):e43462.
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Oxford position over the sitting or left lateral position.
Studies comparing sitting position with left lateral or
right lateral positions have reported different results. Patel et al. (16) found that injection of 10 mg of hyperbaric
bupivacaine in the sitting position, compared to the left
lateral position, did not provide adequate analgesia for cesarean section, while no major difference was reported in
the maximum sensory block level or degree of motor block
in a study by Inglis et al. (17). Patients in the lateral group required more ephedrine in the first 10 minutes after spinal
anesthesia in the latter study.
Moreover, in a study by Obasuyi et al. the occurrence
of hypotension was less prevalent in patients who received
spinal anesthesia in the lateral position, compared to the
sitting position (18). Similar studies with identical results
have been performed by Yun et al. (19) and Chevuri et al.
(10). Hypotension was more frequent in the sitting position in comparison with the lateral position in the study
by Yun et al. and the only advantage of the sitting position, compared to the lateral posture, was easier anesthetic
administration (19). Also, similar hemodynamic stability,
quality of analgesia, and muscle relaxation were found in
the investigation by Chevuri et al. (10).
In contrast to the abovementioned studies, Coppejans
et al. found that spinal anesthesia, using 6 mg of hyperbaric bupivacaine plus 3.3 µg of sufentanil, resulted in
less severe hypotension and lower ephedrine supplementation in patients in the sitting versus right lateral position
(20). Also, Ortiz-Gomez et al. studied the sitting, left, and
right lateral decubitus positions during spinal anesthesia
induction with hyperbaric bupivacaine plus 20 µg of fentanyl. Although the incidence of hypotension and vasopressor requirements did not vary significantly, the sitting
position was recommended, as it was easier to administer
the anesthetic and was more comfortable for the patients
(15).
In two other studies, the effect of head-down tilt with
horizontal or left lateral positions was studied. Miyabe et
al. found that the incidence of hypotension and ephedrine
consumption in patients who were in the supine position
with a 10° degree head tilt was the same as patients in a horizontal position (12). In another study, Mendonca et al. (9)
demonstrated that the full left lateral position reduced the
incidence of early hypotension, compared with the tilted
supine position.
In another study by Wang et al. the incidence of hypotension and ephedrine requirements in patients who remained in the left lateral position was lower than patients
shifted to a left-tilt supine posture after spinal anesthesia
in cesarean section (21). In addition, the effects of baricity and posture on spinal anesthesia for cesarean section
were studied by Hallworth et al. who demonstrated that
Anesth Pain Med. 2017; 7(2):e43462.

the incidence of hypotension and ephedrine use increased
with decreasing baricity, and the highest incidence of hypotension was reported in patients who received hyperbaric bupivacaine in the sitting position (22).
The effect of delayed supine positioning after the induction of spinal anesthesia in the sitting position has
been also evaluated in the literature. In 2011, El-Hakeem
et al. found that sitting up for 5 minutes rather than immediately lying down resulted in decreased sensory block
height, reduced ephedrine and fluid requirements, and diminished some adverse effects such as nausea and vomiting, while it had no effects on SBP (8).
Kohler et al. (11) and Gori et al. (13) in similar studies found that sitting up for 3 and 2 minutes, respectively
did not influence the incidence of maternal hypotension
or the required ephedrine dose versus immediately lying
down. The varying doses and baricities of bupivacaine,
used for spinal anesthesia, might have resulted in the discrepancies between these studies and the present research.
Also, use of isobaric bupivacaine in the study by Gori et al.
in comparison with hyperbaric bupivaciane in the present
study, as well as the higher dose of bupivacaine used by
Kohler et al. could explain these conflicting results. Also,
in contrast to the study by Patel et al. none of our subjects, who remained seated, had inadequate sensory block
levels, which could be explained by unnecessary supplementation before careful assessment of maximum sensory
block height in their study (16).
The results of the present study are consistent with the
findings reported by El-Hakeem et al. There was no significant difference in SBP or MAP measurements between
the groups in the current study. However, the reduced frequency of hypotension might be related to different definitions of hypotension (SBP < 90 mmHg in the current study
versus SBP < 100 mmHg in the study by El-Hakeem et al.). In
general, keeping the patient upright for several minutes after spinal anesthesia leads to delayed aortocaval compression and limited spread of the local anesthetic. This in fact
might be the cause of the reduced incidence of hypotension and longer time to achieve T6 sensory level due to
more stable hemodynamics in the first few minutes after
subarachnoid block (8, 11).
To determine the maximum length of time that patients could remain seated after spinal anesthetic administration, another study by El-Hakeem et al. in 2014 showed
that the maximum allowable time to sit up after spinal
anesthesia was 7 minutes in patients undergoing cesarean
section with the CSE technique. In fact, sitting longer than
7 minutes (9 minutes in their study) increased the need for
epidural anesthesia supplementation and had no beneficial hemodynamic effects (23).
Unlike the abovementioned study, we used single-shot
5
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spinal anesthesia. Given the risk of inadequate sensory
level, we chose 2 minutes as the maximum time for remaining in the sitting position and used the higher dose of hyperbaric bupivacaine. Regarding the beneficial effects of
sitting for longer periods of time after spinal anesthesia,
further studies with larger sample sizes, examining different time periods, are needed to determine the maximum
allowable sitting time after spinal anesthesia in women
undergoing cesarean section.
5.1. Conclusions
The present study revealed that the patient’s position
is an important factor, which affects the frequency of
hypotension and the onset of sensory block during the
administration of spinal anesthesia for cesarean section.
Based on the findings, keeping the parturient seated for 1
or 2 minutes after spinal anesthesia, compared to immediately lying down, could decrease the frequency of hypotension and ephedrine use in the first 5 minutes before delivery.
5.2. Limitations
In the current study, it was impossible to keep the subjects blinded to grouping; therefore, we minimized the
bias by blinding the data collector and the second anesthesiologist, who assessed the subjects’ information. Also, the
dose of local anesthetic and opioid, used in this study, was
in the upper limit of normal range and might have affected
the sensory block level in the present study.
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