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Abstract

Background: Labor pain is a severe pain, and intrathecal opioid injection is one of the analgesia methods to reduce it.
Objectives: We assessed the effects of intrathecal Fentanyl and Sufentanil on the onset, duration, and quality of analgesia for labor
analgesia.
Methods: In this double-blind, randomized clinical trial, 54 healthy nulliparous women 18 - 45 years in the active phase of labor
who were requesting labor analgesia were enrolled in two groups fentanyl (F) and sufentanil (S). Patients received 75 µg fentanyl
or 7.5 µg sufentanil intrathecally in the fentanyl group (n = 27) and the sufentanil group (n = 27), respectively. Pain relief, onset,
duration of analgesia, hemodynamic parameters, patients’ satisfaction, and neonatal Apgar score were assessed in this study. Data
were analyzed by using SPSS16.
Results: There were no significant differences between the groups in terms of demographic and hemodynamic parameters. The
onset time of analgesia was 5.6 ± 4.3 and 3.6 ± 2.1 minutes, in the sufentanil and fentanyl groups, respectively (P = 0.037). The
duration of analgesia was higher in patients who received sufentanil than those who received fentanyl (113±45 vs. 103± 22 minutes
(P = 0.629)). The pain score in the Fentanyl group was significantly lower at 5, 10, and 15 minutes after spinal analgesia (P < 0.05). The
sedation score at 1 and 5 minutes was significantly higher in the fentanyl group than the sufentanil group (P < 0.05). The frequency
and severity of pruritus and satisfaction rate in the fentanyl group were significantly higher than the sufentanil group.
Conclusions: Intrathecal fentanyl and sufentanil have a similar analgesic effect on labor. Fentanyl is associated with a faster onset
of analgesia and more satisfaction, while sufentanil has longer analgesia.
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1. Background

The labor pain is the most severe pain that a woman
may ever experience in her life. Therefore, women fear
vaginal labor (1, 2). Dilation of the inferior segment of the
uterus and cervix at the first stage of labor and dilation and
ischemia of the perineal and vaginal tissues at the second
stage causes this pain (1, 3). Physical and psychological fac-
tors such as age, parity, fetus size, fetus position, and so
on, determine the severity of the pain and its duration (3,
4). There are various methods to mitigate labor pain, in-
cluding pharmacological and non-pharmacological meth-
ods. Pharmacological methods involve using Entonox,
systemic opioids, and regional methods (5, 6). Regional
analgesia involves spinal, epidural, and combined spinal-

epidural methods that apply to induce analgesia in labor
(7, 8). In spinal analgesia, single-dose injection of opioids
alone or in combination with a lower dose of anesthetics
to the subarachnoid space causes rapid and effective anal-
gesia during labor (8, 9). Hypotension is the most common
complication of spinal anesthesia and analgesia (10, 11). Ad-
ministration of opiates alone, which does not have any ef-
fect on the sympathetic block, is a common method to de-
crease the incidence of hypotension and fetal complica-
tions (12). Intrathecal opiates are a popular choice for labor
(13). Fentanyl and sufentanil are fat-soluble opioids used in
spinal anesthesia and analgesia (14, 15). Most of the previ-
ous studies conducted on these drugs investigated them in
combination with low doses of local anesthetics in surgical
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operations, while few studies compared the intrathecal ef-
fects of these opioids on the onset, duration, and quality of
analgesia for labor (13-15).

2. Objectives

The current double-blind, randomized study aimed to
compare the effects of intrathecal injection fentanyl and
sufentanil on the onset, duration, and quality of analgesia
for labor.

3. Methods

3.1. Study Population

After approval by the Ethical Committee of the
Hamadan University of Medical Sciences (code:
IR.UMSHA.REC.1397.223 & IRCT20120915010841N10) and
taking written informed consent from participants, this
double-blind, randomized clinical trial was conducted
at Fatemieh Hospital of Hamadan in 2018. Data were
collected using a researcher-made checklist following the
research objectives and variables. Subjects were selected
using the convenience sampling method, and the sample
size was estimated to be 54 (27 patients in each group). All
patients were nulliparous, 18 - 45 years old with American
Society of Anesthesiologists physical status I or II, at term
gestation (37 - 40 weeks), candidate for vaginal delivery
under spinal analgesia and in active labor, with a cervical
dilation more than 5 cm when requesting labor analgesia.

Exclusion criteria were patients’ refusal to continue
the participation, reduction in consciousness level, spinal
failure, contraindications to regional anesthesia, receiving
narcotic analgesics 24 hours before hospitalization, and al-
lergy to opioids.

3.2. Study Design

Using block randomization with a block size of six for
each group, patients were randomly allocated to one of the
sufentanil (S) and fentanyl (F) groups. We chose a block
randomly, and the first six treatments were allocated ac-
cording to the block. Then a new block was chosen ran-
domly, and the next six treatments were allocated. The
process continued until the allocation of all subjects to a
group. Before spinal analgesia, systolic and diastolic blood
pressure, heart rate (HR), respiratory rate (RR), and blood
oxygen saturation (SPO2) were measured (by non-invasive
blood pressure and ECG monitoring, Saadat, Made in Iran)
and recoded. Pain score, fetal heart rate, and sedation
score before spinal analgesia were recorded in the check-
list. Then, the spinal analgesia was performed using the
Quinke no.: 26 needle in the L3-L4 or L4-L5 space in the

sitting position. The F group received 1.5 mL (75 µg) fen-
tanyl (Feniject, Aburehan, Iran), and the group S received
1.5 mL (7.5 µg) sufentanil (Sufiject, Aburehan, Iran). All
intrathecal injections were administered in a 1.5 mL vol-
ume. Besides, similar syringes were prepared by an anes-
thetic nurse according to the block randomization list and
were intrathecally injected by an anesthesiologist who had
no awareness about the type of drug. After spinal analge-
sia, pain score (measured using Visual Analog scale (VAS)),
blood pressure (systolic, diastolic), HR, RR, fetal heart rate
(FHR), SPO2, and sedation score (by Ramsay scale) were as-
sessed every 5 minutes for three times and then were as-
sessed every 15 minutes up to 135 minutes. FHR (measured
by fetal cardiac monitoring device), pain relapse time, fre-
quency and severity of pruritus (using the VAS), nausea
and vomiting, shivering, patients’ satisfaction, Apgar of
the neonates (first and fifth minutes), duration of the first
and second stages of labor and the rate of cesarean sec-
tion were recorded in the checklist. When the analgesic
effect was over, and the patient’s pain returned (VAS ≥ 6),
drugs such as Pethidine (intravenously) or Entonox were
administered, depending on the patient’s condition and
the progress of the delivery. The pain intensity was as-
sessed using the VAS. In the current study, VAS was mea-
sured by using a 10 cm ruler, the score was determined by
measuring the distance on the 10-cm line between the zero
and the patient’s mark, therefore scores ranged from 0 - 10,
“no pain” on the right side (i.e.) and “worst possible pain”
on the left side (i.e. 10). To assess the severity of pruritus,
the VAS approach was used, the same as the methodology
used for assessing the pain. In this way, patients mark a
number on a 10cm ruler based on the severity of their pru-
ritus. The following VAS category was proposed: 0 = no pru-
ritus, > 0- < 4 points = mild pruritus, ≥ 4- < 7 points =
moderate pruritus,≥ 7-< 9 points = severe pruritus, and≥
9 points = very severe pruritus. Patients’ satisfaction (sub-
jective assessment of the quality of neuraxial labor analge-
sia) was defined as a numerical rating scale as a percentage
(0 to 100%) reported by the parturient at post-delivery in re-
covery. Parturients with reported satisfaction lower than
80%, 80% - 90%, and greater than 90% were considered as
not satisfied, satisfied, and very satisfied, respectively. Se-
dation was assessed by Ramsay sedation scale as follows
(Table 1):

3.3. Statistical Analysis

Data were analyzed using SPSS software version 16. To
compare pain, Apgar, and sedation scores, and duration
of the first and second stages of labor, t-test and Mann-
Whitney tests were used. Chi-square and Fisher’s exact
tests were used to compare the frequency of complica-
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Table 1. Ramsay Sedation Scale

Score Response

1 Anxious, or restless, or both

2 Cooperative, orientated, and tranquil

3 Responding to commands

4 Brisk response to stimulus

5 Sluggish response to stimulus

6 No response to stimulus

tions, fetus bradycardia, and satisfaction. A P value of less
than 0.05 was considered statistically significant.

4. Results

In the current clinical trial which aimed to compare
the intrathecal injection of fentanyl and sufentanil on the
onset, duration, and quality of labor analgesia under the
spinal block, 53 patients in two groups (27 in each group)
were evaluated. One patient in the fentanyl group was ex-
cluded due to a lack of cooperation in answering questions
(Figure 1). The value of mean age in sufentanil and fentanyl
groups was 23.8 ± 4.1 and 25.9 ± 4.9 years, respectively (P
= 0.094), and two groups were homogeneous in terms of
age. According to the results, no significant difference was
observed in terms of baseline systolic and diastolic blood
pressure, HR, RR, SPO2, FHR, sedation, and pain scores be-
tween the two groups. Both groups were homogeneous in
terms of the aforementioned variables. The results also re-
vealed that the analgesia began significantly sooner in the
fentanyl group (3.6 ± 2.1 minutes) than sufentanil (5.6 ±
4.3 minutes) (P = 0.037). Besides, the duration of analgesia
was higher in the sufentanil group than the fentanyl group
(113.1 ± 45.4 vs 103.6 ± 22.9 minutes), but there was no sig-
nificant difference between the two groups (P = 0.624) (Ta-
ble 2). Based on the results, the mean pain score of the fen-
tanyl group at 5,10 and 15 minutes was significantly lower
than that of the sufentanil group (P < 0.05). However, the
pain score was not significantly different between the two
groups at 30 to 135 minutes (Table 3). Comparison of seda-
tion score in fentanyl and sufentanil groups revealed that,
except for the scores related to the first 5 minutes, the se-
dation scores of sufentanil group were significantly lower
than fentanyl group (P < 0.05), and no significant differ-
ence was found between the two groups in the rest of mea-
surements (Table 3). The results also revealed that there
was no significant difference in terms of nausea, shiver-
ing, and rate of the cesarean section between two groups.
However, the frequency and severity of pruritus were sig-
nificantly higher in the fentanyl group. So that, the sever-

ity of pruritus was moderate (5.1 ± 1.7) in the Fentanyl
group and mild (3.7 ± 0.8) in the sufentanil group (Table
2). While there was no significant difference between the
two groups in terms of mean systolic and diastolic blood
pressure, HR, and FHR at all measured times (Table 4). Also,
two groups did not differ at all times in terms of RR and
SPO2. Indeed, there was no significant difference in terms
of frequency of fetus bradycardia in two groups at different
times (P > 0.05). Mean Apgar scores were similar in both
groups at 1 and 5 minutes (8.9 ± 0.1 and 9.9 ± 0.1, respec-
tively) and there was no significant difference between the
two groups in this regard (P = 0.978). In addition, there was
no significant difference in sufentanil and Fentanyl groups
in terms of the mean duration of the first stage (52.4± 33.6
vs 46.6 ± 33.4 min) and the second stage (26.5 ± 19.4 and
26.4± 18.5 min) of labor and pain score at the end of those
stages (Table 5). In the current study, the level of satisfac-
tion in the Fentanyl group was significantly higher than
the sufentanil group (P = 0.011).

Table 2. The Onset and Duration of Analgesia and Frequency of Maternal Side Effects
in Sufentanil and Fentanyl Groupsa

Variables S Group (N = 27) F Group (N = 26) P Value

Onset of analgesia,
min

5.64 ± 4.35 3.66 ± 2.13 0.037b

Duration of
analgesia, min

113.17 ± 45.43 103.67 ± 22.95 0.624

Frequency of pruritus 11 (40.7) 18 (69.2) 0.037b

Severity of pruritus
(VAS)

3.70 ± 0.82 5.12 ± 1.73 0.027b

Frequency of
shivering

4 (14.8) 2 (7.7) 0.669

Severity of shivering 2.25 ± 1.71 1.00 ± 1.41 0.533

Frequency of Nausea 1 (3.7) 1 (3.8) 0.978

Caesarian section 1 (9.1) 0 (0) 0.379

aValues are expressed as No. (%) or mean ± SD.
bSignificant.

5. Discussion

The results of the current study showed that the onset
time and duration of analgesia were significantly higher
for the sufentanil. Nelson and colleagues compared the ef-
fect of intrathecal fentanyl and sufentanil on labor anal-
gesia and reported that the duration of analgesia with
sufentanil was longer than fentanyl (13). In a similar study,
Farzi et al. (16) added fentanyl (25 µg) and sufentanil (2.5
µg) to intrathecal Bupivacaine in spinal anesthesia for C/S
and found that intrathecal fentanyl had a similar duration
of analgesia like sufentanil with a faster return of motor
block and ambulation. In another study, Lilker et al. (17)
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Assessed for eligibility (n = 70)

Excluded (n = 16)

• Not meeting inclusion criteria(n = 10) 

• Declined to participate (n = 6) 

• Other reasons (n = 0) 

Randomized (n = 54)

Enrollment

Allocated to intervention (n = 27)

• Received allocated intervention (n = 27)

• Did not receive allocated intervention (n = 0) 

Allocated to intervention (n = 27)

• Received allocated intervention (n = 27)

• Did not receive allocated intervention (n = 0) 

Lost to followup (n = 1) 

Fentanyl

Lost to followup (n = 0) 

Sufentanil

Analysed (n = 26)

 Excluded from analysis (n = 0)

Analysed (n = 27)

 Excluded from analysis (n = 0)

Allocation

Follow-Up

Analysis

Figure 1. Flowchart of the trial (consort chart)

Table 3. Comparison of Pain and Sedation Score in Sufentanil and Fentanyl Groups Based on Measurement Timea

Measurement Time
Pain Score

P Value
Sedation Score

P Value
S Group >F Group S Group F Group

Minute 1 9.00 ± 2.00 8.00 ± 6.25 0.084 1.34 ± 0.48 1.65 ± 0.48 0.028b

Minute 5 4.5 ± 7.75 0.00 ± 6.25 < 0.001b 1.77 ± 0.51 2.23 ± 0.43 0.001b

Minute 10 2.50 ± 5.75 0.00 ± 3.75 < 0.001b 2.00 ± 0.49 2.31 ± 0.47 0.30

Minute 15 1.50 ± 5.25 0.00 ± 0.75 0.010b 2.08 ± 0.39 2.27 ± 0.45 0.112

Minute 30 1.50 ± 3.00 0.00 ± 0.75 0.184 2.08 ± 0.40 2.27 ± 0.45 0.134

Minute 45 1.00 ± 2.75 0.00 ± 0.75 0.358 2.14 ± 0.36 2.31 ± 0.48 0.161

Minute 60 1.00 ± 2.75 0.00 ± 1.50 0.346 2.19 ± 0.40 2.31 ± 0.60 0.495

Minute 75 2.50 ± 2.50 0.00 ± 2.25 0.697 2.07 ± 0.61 2.22 ± 0.67 0.585

Minute 90 2.0 ± 4.25 0.00 ± 2.25 0.296 2.00 ± 0.58 2.12 ± 0.64 0.649

Minute 105 2.00 ± 4.25 0.00 ± 3.00 0.855 2.14 ± 0.69 1.80 ± 0.45 0.356

Minute 120 2.50 ± 5.50 2.50 ± 6.25 0.736 2.17 ± 0.75 1.75 ± 0.50 0.363

Minute 135 4.00 ± 6.50 2.50 ± 4.75 0.914 2.00 ± 0.82 2.00 ± 1.00 1.00

aValues are expressed as median ± IR.
bSignificant.

compared the analgesic effect of epidural sufentanil (5µg)
and fentanyl (25 µg) and reported that epidural fentanyl
and sufentanil with low-dose bupivacaine improved the a
nalgesia in terms of both onset and duration. Moreover,
Akkamahadevi et al. (18) compared the effect of sufentanil

(5µg) and fentanyl (25µg) combined with spinal-epidural
analgesia (CSE) and found that Sufentanil induced longer
analgesia than fentanyl. The results of the above stud-
ies are consistent with the current study. In a study con-
ducted by Connelly et al. (19), the duration of analgesia
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Table 4. Comparison of Systolic and Diastolic Blood Pressure, HR and FHR in Sufentanil and Fentanyl Groups Based on Measurement Timea

Measurement Time
Systolic Blood Pressure, mmHg Diastolic Blood Pressure, mmHg Heart Rate, bpm Fetal Heart Rate, bpm

S Group F Group P Value S Group F Group P Value S Group F Group P Value S Group F Group P Value

Before
intervention

121.81 ± 12.23 118.58 ± 15.80 0.407 70.70 ± 14.81 73.92 ± 10.71 0.376 96.11 ± 16.82 91.34 ± 22.29 0.383 128 ± 0.44 132 ± 0.46 1.00

Minute 1 115.03 ± 24.57 117.76 ± 11.92 0.611 70.74 ± 14.81 73.92 ± 10.71 0.350 89.74 ± 12.99 94.65 ± 17.23 0.246 134 ± 0.48 165 ± 0.48 0.028b

Minute 5 113.18 ± 7.39 112.92 ± 11.07 0.919 64.88 ± 9.55 69.53 ± 12.60 0.135 92.59 ± 18.70 88.50 ± 15.64 0.392 177 ± 0.51 123 ± 0.43 0.001b

Minute 10 115.11 ± 11.06 116.26 ± 10.38 0.696 66.66 ± 12.37 69.73 ± 13.81 0.399 90.81 ± 12.14 88.53 ± 16.59 0.570 130 ± 0.49 161 ± 0.47 0.30

Minute 15 115.37 ± 12.20 116.46 ± 14.32 0.766 65.74 ± 10.90 71.80 ± 15.37 0.103 92.74 ± 12.72 91.53 ± 16.04 0.763 118 ± 0.39 127 ± 0.45 0.112

Minute 30 115.65 ± 10.68 115.34 ± 9.44 0.916 67.46 ± 9.46 68.82 ± 11.12 0.645 94.69 ± 13.56 88.78 ± 11.87 0.114 118 ± 0.40 137 ± 0.45 0.134

Minute 45 113.86 ± 12.17 106.78 ± 19.63 0.167 63.81 ± 9.25 66.20 ± 12.61 0.487 92.72 ± 12.79 87.45 ± 12.32 0.182 114 ± 0.36 131 ± 0.48 0.161

Minute 60 114.70 ± 10.22 111.41 ± 7.4 0.292 64.58 ± 9.70 63.11 ± 8.63 0.644 93.35 ± 12.65 86.00 ± 13.77 0.115 119 ± 0.40 131 ± 0.60 0.495

Minute 75 113.35 ± 11.84 111.00 ± 10.66 0.622 65.28 ± 12.13 64.72 ± 16.93 0.924 94.14 ± 13.85 85.70 ± 10.76 0.122 117 ± 0.61 132 ± 0.67 0.585

Minute 90 120.92 ± 16.99 115.42 ± 13.20 0.469 69.15 ± 14.31 64.77 ± 13.21 0.476 93.07 ± 11.59 85.87 ± 10.73 0.172 113 ± 0.58 126 ± 0.64 0.649

Minute 105 122.14 ± 14.22 114.50 ± 13.69 0.347 66.00 ± 12.30 67.50 ± 17.22 0.851 95.28 ± 14.18 91.66 ± 14.16 0.655 144 ± 0.69 154 ± 0.45 0.356

Minute 120 121.00 ± 15.16 112.20 ± 10.84 0.307 64.16 ± 14.79 64.57 ± 12.90 0.959 97.33 ± 17.64 92.20 ± 14.35 0.615 137 ± 0.75 159 ± 0.50 0.363

Minute 135 126.50 ± 14.57 114.25 ± 12.81 0.254 69.50 ± 13.12 70.60 ± 17.68 0.921 99.50 ± 26.80 93.75 ± 16.23 0.691 139 ± 0.82 141 ± 0.1 1.00

a Values are expressed as mean ± SD.
b Significant.

Table 5. Comparison of Mean Duration and Pain Score of the First and Second Stages of Labor in Sufentanil and Fentanyl Groupsa

Stages of Labor
Duration, min Pain Score, vas

S Group F Group P Value S Group F Group P Value

First stage 52.45 ± 33.63 46.65 ± 33.40 0.074 1.73 ± 2.10 1.27 ± 2.01 0.294

Second stage 26.51 ± 19.49 26.46 ± 18.52 0.971 2.54 ± 3.06 2.20 ± 2.78 0.699

aValues are expressed as mean ± SD.

in the epidural fentanyl group was longer than the sufen-
tanil group, but the difference was not statistically signifi-
cant. Rolfseng et al. (20) compared the effects and side ef-
fects of epidural fentanyl and sufentanil on the labor and
reported no significant difference in the duration of anal-
gesia and side effects between the two drugs. The results
of the present study are consistent with those of Lilker et
al. (17), Akkamahadevi et al. (18), Nelson et al. (13), Farzi
et al. (16), and Rolfseng et al. (20). However, the results of
the current study are contradicted with the results of the
study conducted by Connelly concerning the duration of
analgesia (19). It might be due to differences in the sample
size, prescription method, or dose of drugs. In the present
study, the pain score in both groups decreased compared
to the pre-intervention. The pain score in the fentanyl
group at 5, 10, and 15 minutes was significantly lower than
the sufentanil group (because of the faster onset of analge-
sia in the fentanyl group), but there was no significant dif-
ference between the two groups at 15 to 135 minutes. Stud-
ies conducted by Lilker et al. (17), Akkamahadevi et al. (18),
Farzi et al. (16), and Nelson et al. (13) also reported that
fentanyl and sufentanil reduced labor pain. Moreover, no
significant difference was reported between two groups in
terms of nausea as well as the frequency and severity of

shivering. Lilker et al. (17) and Connelly et al. (19) con-
ducted two studies and found no significant difference be-
tween fentanyl and sufentanil groups in terms of nausea
and vomiting. However, in the current study, the frequency
and severity of pruritus in the fentanyl group were signifi-
cantly higher than the sufentanil group. These results are
consistent with those reported in the study conducted by
Farzi et al. (16) which showed that the frequency of pruri-
tus in the fentanyl group was higher than sufentanil and
placebo groups. But they are contradicted with the results
of Dahlgren et al. (21), that reported the frequency of pru-
ritus was higher in the sufentanil group than fentanyl in
C/S. Also, there are differences between the results of the
current study and the results of Farzi et al. (22) concerning
the higher frequency of pruritus with fentanyl.

In the current study, there was no significant differ-
ence in the frequency of fetus bradycardia between the two
groups. These results are consistent with those of Nelson
et al. (13). Moreover, there was no significant difference
in Apgar score at 1 and 5 minutes in two groups. Our re-
sults are in line with the results of studies conducted by
Lilker et al. (17), Akkamahadevi et al. (18), and Dahlgren
et al. (21). However, in the current study, only one woman
in the sufentanil group had a cesarean section, and there
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was no significant difference between sufentanil and fen-
tanyl groups. No significant difference was found between
two groups in terms of the mean duration of the first and
second stages of labor and pain scores at the end of those
stages. These results are consistent with the results of the
Connelly et al. study (19). However, in contrast to the re-
sults of the current study, a study conducted by Rolfseng
et al. (20) reported that the duration of the second stage
was significantly higher in the sufentanil group than the
fentanyl group. However, the researchers stated that this
difference was clinically non-significant due to the small
sample size in their study and the small differences be-
tween the studied groups. In the present study, the seda-
tion score of the sufentanil group was significantly lower
than the fentanyl group at 1 and 5 minutes that this was
due to the faster onset of analgesia in the fentanyl group,
which makes the patient calmer. These results are consis-
tent with the results of the Rolfseng et al. study (20). In the
present study, the satisfaction level in the Fentanyl group
was significantly higher than the sufentanil group, which
might be due to the faster onset of analgesia in the fentanyl
group. In the Lilker et al. (17) study, no significant differ-
ence was observed between sufentanil and fentanyl groups
in terms of the satisfaction level. It might be due to dif-
ferences in sample size, method of administration, or the
dose of drugs.

5.1. Conclusions

Intrathecal fentanyl and sufentanil have a similar anal-
gesic effect on labor. Fentanyl is associated with a faster on-
set of analgesia and more satisfaction while sufentanil has
longer analgesia.
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