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Abstract

Objectives: This study aimed to compare the analgesic effect of single-dose spinal versus epidural analgesia for labor pain to verify if
applying a single dose spinal analgesia is an efficient technique for labor pain management as an alternative for epidural analgesia.
Methods: A total of 128 women in the active phase of labor were randomly allocated into two groups of spinal analgesia (n = 64)
and epidural analgesia (n = 64). The latter received a bolus dose of 16 mL of 0.125% bupivacaine and 50 µg fentanyl and repeated 5 -
10 mL of bolus dose. The former received 2.5 mg hyperbaric bupivacaine plus 50µg fentanyl. Pain intensity was measured using the
visual analog scale (VAS). The duration of analgesia, mode of delivery, the duration of labor, side effects, and maternal satisfaction
were also compared.
Results: There were no significant differences in the rate of cesarean section, duration of labor, postpartum hemorrhage, and the
frequency of the fetal heart deceleration until 30 min after analgesia between the two groups. Measured pain after 30 (P = 0.0001)
and 90 min (P = 0.01) was significantly lower in the spinal group than the epidural group. However, there was no significant dif-
ference between the spinal and epidural groups concerning the VAS scores at 150, 210, and 270 minutes. Maternal satisfaction was
higher in the spinal group (P = 0.002). The mean duration of analgesia was longer in the spinal group than the epidural group (P =
0.0001).
Conclusions: According to the findings, single-dose spinal analgesia, compared to epidural analgesia, is a safe, fast, and efficient
technique for labor analgesia, which can be easily performed. In addition, it provides a high satisfaction level in the parturient.
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1. Background

Labor pain is one of the most painful experiences in
a women’s life. Neuraxial analgesia techniques are con-
sidered the most effective methods to provide pain re-
lief during labor. epidural analgesia is the most common
technique for pain relief during labor (1). Anozie et al.
evaluated the effects of epidural analgesia in a sample of
Nigerian obstetricians and mentioned high costs and lack
of sufficient skills as reasons for not using the epidural
technique (2). Meanwhile, some clinicians prefer spinal
analgesia to epidural analgesia. This method contains us-
ing small doses of local anesthetic, mainly because it can
spread directly in the spinal fluid. On the other hand, while
performing in the same way, spinal analgesia requires a
thinner needle to make a spinal block, which means a tiny
hole in the dura. Moreover, a spinal block technique can

take a shorter time than an epidural block (3). Some studies
mentioned that spinal analgesia not only can be applied
more easily but also is faster, less expensive, and more ef-
fective than epidural analgesia (4-11). Administration of
opioid drugs in neuraxial blocks, which do not affect the
sympathetic activity, along with local anesthetics, is a com-
mon technique to avoid negative consequences such as
hypotension in these techniques (12-16). However, the lo-
cal anesthetic dose that can safely provide effective, long-
lasting labor analgesia without motor block must be deter-
mined. Therefore following a prospective clinical trial de-
sign, the current study aimed to compare the spinal anal-
gesia with combined local anesthetics and narcotics ver-
sus intermittent epidural bolus analgesia to manage labor
pain.

The primary outcome was comparing the visual ana-
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log scale of parturient after regional analgesia and analge-
sia duration and secondary outcomes included the labor
duration, mode of delivery, Apgar score of neonates, anes-
thetic complications, and maternal satisfaction.

2. Methods

This single-blind, prospective, randomized, clinical
trial study was conducted in Arash Women’s Hospital from
February 2019 to October 2020. The research was regis-
tered in the Research Ethics Committee of Tehran Univer-
sity of Medical Sciences. Written informed consent was ob-
tained from all patients. A total of 128 nulliparous or mul-
tiparous parturient women who requested analgesia dur-
ing labor were enrolled. Inclusion criteria were being aged
18 to 35 years, ASA physical status I or II, at term, single-
ton, with cervical dilation between 5 - 6 cm, and availabil-
ity of normal fetal heart rate (FHR) tracings. Patients with
sedative drug abuse, opium addiction, previous spinal or
epidural analgesia failure, presence of underlying diseases
like hypertension, diabetes, coagulopathy, preeclampsia,
and epilepsy, and other central nervous system disorders,
and those with INR > 1.3 or platelets count < 100,000 were
excluded from the study. The randomized block design was
applied for the random allocation of participants to the
study groups. Participants were then randomly allocated
to one of the spinal (n = 64) or the epidural groups (n = 64).
Data were collected by a trained nurse.

2.1. Intervention

For all participants, the demographic and baseline
data were collected using a questionnaire, which included
sections about age, height, weight, nulliparous or mul-
tipara, cervical dilation at the time of performing labor
analgesia, and pain intensity before the procedure. Be-
fore providing the intervention, all patients received 500
mL Ringer solution. Baseline values of pulse rate (PR), res-
piratory rate (RR), hemoglobin oxygen saturation (SpO2),
and mean arterial pressure (MAP) were recorded. All pro-
cedures were performed in the sitting position under asep-
tic conditions by an expert anesthesiologist. Patients in
the spinal group received spinal block using a 25 gauge
Quincke needle. The puncture was performed between L4
- L5 intervertebral space, and after a successful dural punc-
ture, 0.5 mL (2.5 mg) hyperbaric bupivacaine 0.5% with 50
µg fentanyl was injected. If the pain intensity was≥ 5 and
the patient requested additional analgesia, the physician
was allowed to inject 50 mg of meperidine intramuscu-
larly. For those in the epidural group, using a loss of re-
sistance technique, a 17 gauge Tuohy epidural needle was
performed in L4 - L5 space, and an epidural catheter was in-
troduced. After confirming the catheter’s safe position, 16

mL bupivacaine (0.125%) + 50µg fentanyl was injected into
the epidural space. Regarding the intensity of pain score
≥ 5 and patient request, 5 - 10 mL of the same solution was
administered via the epidural catheter by the anesthesiolo-
gist. All patients were returned in the supine position with
a mild head-up position and left uterine displacement for
the first 15 min; then, they were allowed to have any desired
position or walking.

2.2. Outcomes Measurement

After administration of the anesthetic solution and
recording the vital signs, the severity of pain was recorded
using the visual analog scale (VAS) with a 10-point scale,
ranging from zero (no pain) to 10 (intolerable pain). The
pain was measured before performing the regional anes-
thesia and in the following, every 15 minutes until delivery.
The duration of analgesia was determined as the time after
neuraxial block until the VAS score rises ≥ 5.

The FHR was evaluated using continuous electronic
FHR monitoring throughout labor, and deceleration of
FHR was recorded. The duration of the first and second
stages of the labor, the cesarean section (C-section) rate,
instrumental vaginal delivery, and incidence of postpar-
tum hemorrhage were recorded for both groups. Ap-
gar scores of all newborns were recorded at 1 and 5 min-
utes after birth. Patients’ satisfaction was evaluated by
a four-level scoring system as excellent, good, moderate,
and low. Patients were monitored for any sensory or mo-
tor complication as well as the presence of any side ef-
fects such as hypotension (as a 20% decrease from base-
line), SpO2 decline, Pruritus, nausea or vomiting, and uri-
nary retention. The sample size was estimated as 6 sub-
jects per each group, based on previous studies (1.97 ±
1.14 in the spinal group and 2.63 ± 1.49 in the epidu-
ral group) and with a statistical test power of 80% and
type one error of 0.05. The study is approved by the
Ethics Committee of the Tehran University of Medical
Sciences (IR.TUMS.MEDICINE.REC.1398.077). In addition,
it was registered at IRCT (code: IRCT20121006011020N14)
(https://en.irct.ir/trial/48305).

2.3. Statistical Analysis

Data were analyzed using SPSS version 20. Qualita-
tive variables are described using frequency percent, and
quantitative variables are described using mean ± stan-
dard deviation. Data were compared using Student’s t-test
for quantitative variables. The chi-square test was used to
compare the categorical variables between the two groups.
We considered mean total VAS scores as a binary outcome.
VAS scores < 5 were considered as successful analgesia. The
outcomes were adjusted for maternal age, weight, height,

2 Anesth Pain Med. 2021; 11(2):e113350.



Rahmati J et al.

gestational age, fetal weight, gravidity, cervical dilation at
the time of performing labor analgesia, and baseline pain
score using univariate and multivariate logistic regression
models. Statistical significance was considered when P-
value < 0.05.

3. Results

We enrolled 128 parturient in the active phase of labor.
Sixty-four women were assigned to receive epidural anal-
gesia and 64 parturient to receive spinal analgesia. All 128
parturient women enrolled completed the study. No tech-
nical difficulty was found in any patient (Figure 1). Demo-
graphic data and baseline characteristics are illustrated in
Table 1. There was no statistically significant difference be-
tween the two groups concerning age, weight, height, ges-
tational age, gravidity, and cervical dilation at the time of
performing labor analgesia (P ≥ 0.05) (Table 1).

Duration of the labor was longer in the epidural group
than the spinal group, but this difference was not statisti-
cally significant (Table 2). Temporary fetal bradycardia in
the first 30 minutes after neuraxial analgesia was found in
8 (12.5%) patients in the spinal group versus 7 (10.9%) cases
in the epidural group, which were treated using the admin-
istration of 500 mL of crystalloids and oxygenation and
keeping the patients at the left lateral position (Table 2).
The mean VAS score before analgesia was similar between
the two groups. After performing analgesia, the VAS score
was significantly reduced in the spinal group compared to
the epidural group 30 (P = 0.0001) and 90 minutes (P =
0.01) after analgesia. However, there was no significant dif-
ference between the spinal and the epidural groups con-
cerning VAS scores at 150, 210, and 270 min (Table 3 and Fig-
ure 1). The mean duration of analgesia was significantly
higher in the spinal group than the epidural group (224.8
± 18.9 min in the spinal group vs. 158.9 ± 37.2 min in the
epidural group; P = 0.0001) (Table 3 and Figure 2).

After adjusting univariate and multivariate logistic re-
gression models, no significant change was observed in
the results. In the spinal group, successful analgesia re-
mained stable at 61 (95.31%) women for the entire labor du-
ration. However, 3 (4.69%) women had a VAS score of < 5 or
6 after 180 min. Whereas in the epidural group, 18 women
(28.12%) needed a rescue dosage of analgesic drug injec-
tion via the catheter, who five of them required two rescue
drug injections (Table 3). The number of patients with a
good and excellent analgesic quality score was higher in
the spinal group [n = 61 (95.3%)] compared to the epidu-
ral group [n = 49 (76.6%); (P = 0.002)] (Table 3). Pruritus
was more common in the spinal group than the epidural
group (P = 0.003). However, the severity of itching was

mild among the patients (Table 2). Also, there was no statis-
tically significant difference between the groups regarding
C-section rate and instrumental vaginal delivery.

4. Discussion

Our study focused on the safety and efficacy of single-
dose spinal analgesia compared to bolus intermittent
epidural analgesia during labor. Concomitant with our
study, Mazul-SunkoBranka (17) reported a slower onset of
analgesia for epidural technique regarding spinal anesthe-
sia. Elkhateeb and Hamdy (18), in a study on 120 women
in the active phase of labor, administered a combination
of fentanyl (25 mg) and bupivacaine intrathecally (2.5 mg)
for participants in the spinal group. Those in the epidural
group received 20 mg of bupivacaine (0.5%) plus 50 mg of
fentanyl by an epidural catheter. They found that the onset
of sensory analgesia (detected by the cold test) was earlier,
and the duration of sensory analgesia was longer in the
spinal group compared to the epidural group. The dura-
tion of sensory block was longer (123.21 ± 8.06 min) in the
spinal group than the epidural group (103.0 ± 12.62 min),
which is consistent with the findings of the present study,
despite the difference in the dose of the local anesthetic
drugs. The analgesic effect of intrathecal fentanyl (25 µg)
for labor lasted for 60 - 90 minutes. Above this dose, the
duration of action was increased. Palmer et al. (19) used 5 -
45 mg of intrathecal fentanyl as part of a combined spinal-
epidural technique. Synergy was noted between fentanyl
and bupivacaine; thus, we hypothesized that increasing
the fentanyl dose to 50 µg with 2.5 mg bupivacaine could
prolong the duration of spinal analgesia. Therefore, ac-
cording to our pilot study, this combined dose can be used
at an early stage in appropriately selected parturients with-
out any potential side effects.

Krzysztof and Susilo Chandra (20) used single-dose
spinal analgesia to manage obstetric pain in order to assess
maternal satisfaction. They reported that a single dose of
spinal anesthesia with bupivacaine 2.5 mg plus morphine
0.25 mg and clonidine 45 µg is a good technique for la-
bor analgesia. In addition, they noted that it can cause a
good duration of pain relief, a high level of maternal sat-
isfaction, with a very few side effects; Hence, it can be con-
cluded that this is a highly cost-effective and safe method
for routine obstetric labor analgesia, which is in line with
the findings of the present study. Tarek AbdElBarr et al. (21)
compared the efficacy of single-dose spinal analgesia with
epidural analgesia during labor. In their study, the women
with labor pain were divided into two groups (each with
an equal number of subjects). Those in the spinal group re-
ceived 3.75 mg of hyperbaric bupivacaine with 25 mg of fen-
tanyl. Meanwhile, for those in the epidural group, 20 mg
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Figure 1. Flowchart of patients who requested neuraxial labor analgesia

Table 1. Patient’s Demographic and Baseline Characteristics a

Parameters Spinal Group (n = 64) Epidural Group (n = 64) P-Value b

Age (y) 27.7 ± 4.7 26.3 ± 5.2 0.12 c

Weight (kg) 65.53 ± 11.17 65.53 ± 11.98 0.59

Height (cm) 160.45 ± 5.3 160.73 ± 6.43 0.79

Gestation age (week) 39.4 ± 1.08 39.1 ± 1.1 0.16

Primi gravida, No. (%) 32 (50) 31 (48.4) 0.86

Cervical dilatation before analgesia (cm) 5.40 ± 0.5 5.4 ± 0.5 0.86

a Values are expressed as mean ± SD.
b P-value was obtained from independent sample t-test.
c P < 0.05 considered statistically significant.

of bupivacaine and 50 mg of fentanyl were administrated.
Concomitant with our study, the duration of sensory block
in their study was longer (120.4 ± 15.6 vs. 103.2 ± 18.3 min,
P < 0.001) in the spinal group compared to the epidural
group. They concluded that a single dose of spinal analge-

sia is a good alternative compared to the epidural route.
Collis (22) found that a single shot spinal technique

with the bupivacaine 2.5 mg added to fentanyl 25 µg in-
trathecally lead to effective analgesia, which continued at
least for 90 minutes, while, in the present study, the du-
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Table 2. Comparison of Labor Characteristics and Side Effects in the Spinal Group vs. Epidural Group a , b

Parameters Spinal Group (n = 64) Epidural Group (n = 64) P-Value

Duration of labor (min) 107.18 ± 61.642 117.46 ± 88.84 0.459 c

Duration of stage 1 (min) 83.63 ± 53.853 93.1 ± 82.64 0.45 c

Duration of stage 2 (min) 23.94 ± 21.57 28.27 ± 29.37 0.41 c

Cesarean section 12 (18.8) 13 (20.3) 0.82 d

Side effects (proritus) 8 (12.5) 0 (0) 0.003 d

Postpartum hemorrhage 3 (4.7) 5 (7.8) 0.46 d

Fetal bradycardia e 8 (12.5) 7 (10.9) 0.78 d

Apgar scores at 1 min 8.9 ± 1.1 8.4 ± 1.3 0.06 c

Apgar scores at 5 min 9.7 ± 0.65 9.6 ± 0.87 0.46 c

a Values are expressed as mean ± SD and No. (%).
b P significant level < 0.05.
c P-value was obtained from Independent sample t-test.
d P-value calculated by chi-square test.
e Fetal bradycardia until 30 min after analgesia.

Table 3. Comparison of the Severity of Pain, Duration of Analgesia, and Patients Satisfaction in Spinal vs. Epidural Group a , b

Parameters Spinal Group (n = 64) Epidural Group (n = 64) P-Value

VAS 0 min 9.27 ± 0.542 9.30 ± 0.525 0.74 c

VAS 30 min 3.42 ± 0.94 4.47 ± 1.84 0.0001 c

VAS 90 min 3.29 ± 0.871 3.95 ± 1.34 0.002 c

VAS 150 min 3.41 ± 0.70 3.59 ± 1.37 0.49 c

VAS 210 min 3.79 ± 0.70 4.15 ± 0.99 0.27 c

VAS 270 min 4.33 ± 0.58 4.00 ± 0 0.49 c

Duration of analgesia (min) 224.84 ± 18.94 158.91 ± 37.21 0.0001 c

Patient need to rescue dosage 3 (4.7) 18 (28.12) 0.008 d

Need to multiple rescue dosage 0 (0) 5 (7.8) 0.058 e

Patients’ satisfaction as good and
excellent

61 (95.3) 49 (76.6) 0.002 d

a Values are expressed as mean ± SD and No. (%).
b P significant level < 0.05.
c P-value was obtained from Independent sample t-test
d P-value calculated by chi-square test.
e Fisher exact test.

ration of analgesia was longer than their study. Patrica
Fontaine et al. (23) compared the efficacy of spinal and
epidural analgesia for labor pain. For those in the spinal
group, 0.25 mg of morphine and 25 to 35 mg of fentanyl
were injected into the subarachnoid space. In the epidu-
ral group, 8 to 10 mL bolus of 0.25% bupivacaine with 50
µg fentanyl were administered. Women receiving epidural
analgesia had significantly lower pain scores in the over-
all postpartum evaluation. The median duration of effec-
tive pain relief ranged from 60 to 120 minutes for those

who received spinal analgesia. Contrary to the findings of
the present study, we found a longer duration of pain re-
lief among those who received spinal analgesia than those
in the epidural group, which can be attributed to the com-
bined use of fentanyl and bupivacaine in the present study
for those who received the spinal method. Minty RG et al.
(24) conducted a meta-analysis to review the literature on
obstetric analgesia and pain measurement and concluded
that single-dose spinal anesthesia is a useful alternative
method to perform epidural analgesia for appropriately
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Figure 2. Comparison of VAS mean in epidural and spinal groups

selected patients.

4.1. Conclusion

According to the findings, single-dose spinal analge-
sia, compared to epidural analgesia, is a safe, fast, and ef-
ficient technique for labor analgesia, which can be easily
performed. In addition, it provides a high satisfaction level
in the parturient.

Acknowledgments

We thank and appreciate all who participated in this
study. We are grateful to the Tehran University of medical
sciences and Health Services.

Footnotes

Authors’ Contribution: Respecting the ICMJE statement
on authorship and contribution, the corresponding au-
thor declares this part using the below items: Study con-
cept and design, AS; Acquisition of data, MN; Analysis and
interpretation of data, MS; Drafting of the manuscript, MS;
Critical revision of the manuscript for important intellec-
tual content, ZS; Statistical analysis, VM; Administrative,
technical, and material support, JR; Study supervision, AS.

Clinical Trial Registration Code:
IRCT20121006011020N14 ID in IRCT
(https://en.irct.ir/trial/48305).

Conflict of Interests: We declare that there were no com-
peting interests exist.

Ethical Approval: The research was registered in the Re-
search Ethics Committee of Tehran University of Medical
Sciences (IR.TUMS.MEDICINE.REC.1398.077).
Funding/Support: There was no funding/support.

Informed Consent: Written informed consent was ob-
tained from all patients.

References

1. Layera S, Bravo D, Aliste J, Tran DQ. A systematic review of DURAL
puncture epidural analgesia for labor. J Clin Anesth. 2019;53:5–10. doi:
10.1016/j.jclinane.2018.09.030. [PubMed: 30273698].

2. Anozie OB, Lawani LO, Mamah JE, Esike CO, Ezeonu OP, Eze JN, et al.
Epidural analgesia for management of labour pain: Determinants
and deterrents among obstetricians in Nigeria. Int J Women’s Health
Reprod Sci. 2018;6(4):410–4. doi: 10.15296/ijwhr.2018.68.

3. Sharpe EE, Kim GY, Vinzant NJ, Arendt KW, Hanson AC, Martin DP, et al.
Need for additional anesthesia after single injection spinal analgesia
for labor: A retrospective cohort study. Int J Obstet Anesth. 2019;40:45–
51. doi: 10.1016/j.ijoa.2019.05.013. [PubMed: 31235213].

4. Lam KK, Leung MKM, Irwin MG. Labour analgesia: Update
and literature review. Hong Kong Med J. 2020;26(5):413–20. doi:
10.12809/hkmj208632. [PubMed: 32943586].

5. Fathi M, Imani F, Joudi M, Goodarzi V. Comparison between the effects
of ringer’s lactate and hydroxyethyl starch on hemodynamic param-
eters after spinal anesthesia: A randomized clinical trial. Anesth Pain
Med. 2013;2(3):127–33. doi: 10.5812/aapm.7850. [PubMed: 24244923].
[PubMed Central: PMC3821133].

6. Gousheh MR, Akhondzade R, Asl Aghahoseini H, Olapour A, Rashidi
M. The effects of pre-spinal anesthesia administration of crystal-
loid and colloid solutions on hypotension in elective cesarean sec-
tion. Anesth Pain Med. 2018;8(4). e69446. doi: 10.5812/aapm.69446.
[PubMed: 30250818]. [PubMed Central: PMC6139530].

7. Chandra S, Nugroho AM, Agus H, Susilo AP. How low can we go?
A double-blinded randomized controlled trial to compare bupiva-
caine 5 mg and bupivacaine 7.5 mg for spinal anesthesia in ce-
sarean delivery in Indonesian population. Anesth PainMed. 2019;9(2).
e91275. doi: 10.5812/aapm.91275. [PubMed: 31341830]. [PubMed Cen-
tral: PMC6615063].

8. Nugroho AM, Sugiarto A, Chandra S, Lembahmanah L, Septica RI,
Yuneva A. A comparative study of fractionated versus single dose
injection for spinal anesthesia during cesarean section in patients
with pregnancy-induced hypertension. Anesth Pain Med. 2019;9(1).
e85115. doi: 10.5812/aapm-85115. [PubMed: 30881909]. [PubMed Cen-
tral: PMC6413406].

6 Anesth Pain Med. 2021; 11(2):e113350.

http://dx.doi.org/10.1016/j.jclinane.2018.09.030
http://www.ncbi.nlm.nih.gov/pubmed/30273698
http://dx.doi.org/10.15296/ijwhr.2018.68
http://dx.doi.org/10.1016/j.ijoa.2019.05.013
http://www.ncbi.nlm.nih.gov/pubmed/31235213
http://dx.doi.org/10.12809/hkmj208632
http://www.ncbi.nlm.nih.gov/pubmed/32943586
http://dx.doi.org/10.5812/aapm.7850
http://www.ncbi.nlm.nih.gov/pubmed/24244923
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3821133
http://dx.doi.org/10.5812/aapm.69446
http://www.ncbi.nlm.nih.gov/pubmed/30250818
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6139530
http://dx.doi.org/10.5812/aapm.91275
http://www.ncbi.nlm.nih.gov/pubmed/31341830
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6615063
http://dx.doi.org/10.5812/aapm-85115
http://www.ncbi.nlm.nih.gov/pubmed/30881909
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6413406


Rahmati J et al.

9. Shafeinia A, Ghaed MA, Nikoubakht N. The effect of phenylephrine
infusion on maternal hemodynamic changes during spinal anes-
thesia for cesarean delivery. Anesth Pain Med. 2020;10(1). e99094.
doi: 10.5812/aapm.99094. [PubMed: 32309198]. [PubMed Central:
PMC7144416].

10. Olapour A, Akhondzadeh R, Rashidi M, Gousheh M, Homayoon R.
Comparing the effect of bupivacaine and ropivacaine in cesarean
delivery with spinal anesthesia. Anesth Pain Med. 2020;10(1). e94155.
doi: 10.5812/aapm.94155. [PubMed: 32337166]. [PubMed Central:
PMC7144247].

11. Nikooseresht M, Seifrabiei MA, Hajian P, Khamooshi S. A clinical trial
on the effects of different regimens of phenylephrine on maternal
hemodynamic after spinal anesthesia for cesarean section. Anesth
Pain Med. 2020;10(4). e58048. doi: 10.5812/aapm.58048. [PubMed:
33134140]. [PubMed Central: PMC7539049].

12. Nelson KE, Rauch T, Terebuh V, D’Angelo R. A comparison of in-
trathecal fentanyl and sufentanil for labor analgesia. Anesthesiol-
ogy. 2002;96(5):1070–3. doi: 10.1097/00000542-200205000-00007.
[PubMed: 11981144].

13. Derakhshan P, Imani F, Koleini ZS, Barati A. Comparison of adding
sufentanil and low-dose epinephrine to bupivacaine in spinal anes-
thesia: A randomized, double-blind, clinical trial. Anesth Pain Med.
2018;8(5). e69600. doi: 10.5812/aapm.69600. [PubMed: 30538940].
[PubMed Central: PMC6252044].

14. Javaherforooshzadeh F, Pipelzadeh MR, Akhondzadeh R, Adarvishi
S, Alghozat M. Effect of sequential compression device on hemody-
namic changes after spinal anesthesia for caesarean section: A ran-
domized controlled trial. Anesth Pain Med. 2020;10(5). e104705. doi:
10.5812/aapm.104705.

15. Almassinokiani F, Ahani N, Akbari P, Rahimzadeh P, Akbari H, Shar-
ifzadeh F. Comparative analgesic effects of intradermal and subder-
mal injection of sterile water on active labor pain. Anesth Pain Med.
2020;10(2). e99867. doi: 10.5812/aapm.99867. [PubMed: 32754431].

[PubMed Central: PMC7352939].
16. Imani F, Lotfi S, Aminisaman J, Shahmohamadi A, Ahmadi A. Com-

parison of spinal versus epidural analgesia for vaginal delivery: A
randomized double blinded clinical trial. Anesth Pain Med. 2021;11(1).
e108335. doi: 10.5812/aapm.108335.

17. Mazul-Sunko B. Low-dose spinal versus epidural anaesthesia for deliv-
ery and expected caesarean section. Period Biol. 2011;113(2):275–7.

18. Elkhateeb S, Hamdy A. Small Dose of Bupivacaine and Fentanyl in
Spinal Analgesia Versus Continuous Epidural Analgesia for Labor
Pain. Sc J AZ Med Eac.

19. Palmer CM, Cork RC, Hays R, Van Maren G, Alves D. The dose-
response relation of intrathecal fentanyl for labor analgesia. Anesthe-
siology. 1998;88(2):355–61. doi: 10.1097/00000542-199802000-00014.
[PubMed: 9477056].

20. Kuczkowski KM, Chandra S. Maternal satisfaction with single-dose
spinal analgesia for labor pain in Indonesia: A landmark study.
J Anesth. 2008;22(1):55–8. doi: 10.1007/s00540-007-0569-z. [PubMed:
18306015].

21. AbdElBarr T, Elshalakany NA, Shafik YM. Single dose spinal analgesia:
Is it a good alternative to epidural analgesia in controlling labour
pain? Egypt J Anaesth. 2019;30(3):241–6. doi: 10.1016/j.egja.2014.02.003.

22. Collis RE, Plaat FS, Morgan BM. Comparison of midwife top-ups,
continuous infusion and patient-controlled epidural analgesia for
maintaining mobility after a low-dose combined spinal-epidural.
Br J Anaesth. 1999;82(2):233–6. doi: 10.1093/bja/82.2.233. [PubMed:
10365000].

23. Fontaine P, Adam P. Intrathecal narcotics are associated with pro-
longed second-stage labor and increased oxytocin use. J Fam Pract.
2000;49(6):515–20. [PubMed: 10923551].

24. Minty RG, Kelly L, Minty A, Hammett DC. Single-dose intrathecal anal-
gesia to control labour pain: Is it a useful alternative to epidural
analgesia? Can Fam Physician. 2007;53(3):437–42. [PubMed: 17872679].
[PubMed Central: PMC1949078].

Anesth Pain Med. 2021; 11(2):e113350. 7

http://dx.doi.org/10.5812/aapm.99094
http://www.ncbi.nlm.nih.gov/pubmed/32309198
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7144416
http://dx.doi.org/10.5812/aapm.94155
http://www.ncbi.nlm.nih.gov/pubmed/32337166
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7144247
http://dx.doi.org/10.5812/aapm.58048
http://www.ncbi.nlm.nih.gov/pubmed/33134140
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539049
http://dx.doi.org/10.1097/00000542-200205000-00007
http://www.ncbi.nlm.nih.gov/pubmed/11981144
http://dx.doi.org/10.5812/aapm.69600
http://www.ncbi.nlm.nih.gov/pubmed/30538940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6252044
http://dx.doi.org/10.5812/aapm.104705
http://dx.doi.org/10.5812/aapm.99867
http://www.ncbi.nlm.nih.gov/pubmed/32754431
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7352939
http://dx.doi.org/10.5812/aapm.108335
http://dx.doi.org/10.1097/00000542-199802000-00014
http://www.ncbi.nlm.nih.gov/pubmed/9477056
http://dx.doi.org/10.1007/s00540-007-0569-z
http://www.ncbi.nlm.nih.gov/pubmed/18306015
http://dx.doi.org/10.1016/j.egja.2014.02.003
http://dx.doi.org/10.1093/bja/82.2.233
http://www.ncbi.nlm.nih.gov/pubmed/10365000
http://www.ncbi.nlm.nih.gov/pubmed/10923551
http://www.ncbi.nlm.nih.gov/pubmed/17872679
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1949078

	Abstract
	1. Background
	2. Methods
	2.1. Intervention
	2.2. Outcomes Measurement
	2.3. Statistical Analysis

	3. Results
	Figure 1
	Table 1
	Table 2
	Table 3
	Figure 2

	4. Discussion
	4.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

