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Abstract: Several studies documented persistent hypothermia in parturients after spinal anesthesia, while others
reported that labor analgesia was related to a high incidence of fever. Continuous spinal labor anesthesia with
sufentanil (CSLAS) is a new effective technique in labor analgesia but whether it affects maternal temperature has
not been clarified. The aim of our study was to explore the relationship between CSLAS and maternal intrapartum
temperature during vaginal delivery. Methods: 75 healthy term nulliparas of spontaneous labor were randomized
to receive CSLAS during delivery in sufentanil group (n=37) or non-pharmacological methods of pain relief in control
group (n=38). The maternal tympanic temperature was recorded at each time points we required during labor. IL-6,
IL-8 and TNF-a were sampled at baseline (before analgesia) and 5 minutes after delivery. The data on visual analog
scale (VAS) in all puerperas, first and second stage durations of labor, vaginal examination, oxytocin augmentation,
maternal and neonatal antibiotic therapy, maternal and neonatal infection, need for cesarean section, need for
instrumental delivery and Apgar scores were all collected from the patients’ medical records. Result: Baseline char-
acteristics of parturients in the 2 groups were not significant differences. After intrathecal injection of sufentanil,
the sensation of pain was attenuated by a wide margin in the sufentanil group compared with the control group.
Nine parturients in the sufentanil group (24.32%) and two in the control group (5.26%) had a tympanic temperature
above 38°C during the labor (p=0.024). In each group, there was a tendency that maternal temperature elevated
gradually with time elapsing and reached the peak value 5 hours after baseline. The changes had significant dif-
ference from 3 hours to 7 hours after analgesia compared with baseline. Maternal serum IL-6 and IL-8 levels were
increased during the labor, while TNF-a did not vary at any time point in each group. 1 min and 5 min Apgar scores
were not significant difference in the two groups and no neonate developed temperature above 38°C in the first
24 hours and with antibiotic therapy. Conclusion: The technique of continuous sufentanil spinal labor anesthesia
is a safe and effective method in labor analgesia; however, it is associated with an increased incidence of maternal
fever.
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Introduction

Continuous spinal labor anesthesia with sufen-
tanil (CSLAS) into the subarachnoid space via
an indwelling catheter is a new reliable tech-
nique in labor analgesia, which has benefits to
meet the request of analgesia and faster pain
relief among puerperas. Both of these advan-
tages bring about the rate of maternal satisfac-

tion higher than normal labor [1]. However, sev-
eral studies reported that intrapartum fever is
associated with epidural or combined spinal-
epidural analgesia during labor [2-4].
Sometimes, this adverse event is associated
with the increase of extra oxygen consumption
in important organs, the unnecessary adminis-
tration of antibiotics, the redundant catechol-
amine production and the risk evaluation of
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sepsis for neonates [5]. As we known, the
mechanism of this fever is still unclear. One
theory is that epidural analgesia changes the
regulation of temperature [6]. Another one is
that epidural analgesia leads to longer labor
with multiple interventions, which may increase
the risk of chorioamnionitis to generate mater-
nal fever [7, 8].

CSLAS is a method using sufentanil on labor
anesthesia, whether it has relationship to intra-
partum fever and whether the fever has an
effect on neonates; even the pathogenesis of
this is still unclear. To our knowledge, the effect
of CSLAS on intraparietal temperature has not
been previously reported. The aim of our study
was to investigate the relationship between
CSLAS and maternal intrapartum fever during
vaginal delivery.

Materials and methods

This protocol was approved by the Study
Institutional Ethics Committee (Obstetrics and
Genecology Hospital, Fudan  University,
Shanghai, China) and written informed consent
was obtained. Inclusion criteria are as follows:
nulliparity, term pregnancy (>37 weeks), vertex
presentation, intent to relieve labor pain by
means of CSLAS and be able to provide
informed consent for this. Parturients who had
a baseline temperature of 37.5°C and above,
metabolic disease, contraindications to intra-
spinal analgesia and pregnancy-related compli-
cation such as diabetes mellitus or preeclamp-
sia were excluded. And also, parturients who
delivered within 2 hours or over 8 hours after
analgesia and needed for cesarean delivery
were excluded because the data of different
time points we preferred were not available.

The criterion of sample size calculating was as
follows: «=0.05, Z =1.96, power of 80%,
ZB=O.84, the incidence of fever was defined as
26.2% [9, 10] in sufentanil group and 1.6% [11]
in the control group. At least 60 women would
be required to fulfill the criterion and we
enrolled 90 to select.

The eligible women were enrolled in this con-
trolled, prospective clinical trial and randomly
assigned to 2 groups using a computer random
number generator: sufentanil group (women
received CSLAS analgesia to relieve labor pain),
control group (normal labor with non-pharma-
cological methods). The baseline characteris-
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tics of maternal age, weight, height, cervical
dilatation, duration of pregnancy, VAS score,
neutrophil and white blood cell count were
abstracted before analgesia started.

In sufentanil group, CSLAS was performed
using a new macro spinal catheter system for
continuous spinal anesthesia (CSA) and labor
pain management. The epidural space was
identified with an epidural Crawford needle
using loss of resistance to air method at L2-3
or L3-4 intervertebral space in either right or
left lateral position. The 29-gauge needle cov-
ered by a catheter (Spinocath®B. Braun
Melsungen, Germany) was passed through the
epidural needle and pierces the dura mater.
The catheter-over-needle system was intro-
duced through the Crawford needle until CSF
freely flowed within the catheter. The metallic
guide was then withdrawn along with the spinal
needle and simultaneously, a catheter was
inserted 3 cminto the intrathecal space. Finally,
the catheter was secured and the woman was
placed in the supine position with approximate-
ly 15° left tilt. We administered isobaric sufent-
anil 6 ug, which was diluted by cerebrospinal
fluid to 1.5 ml and slowly injected in 5 seconds.
After that, the catheter was connected to an
electronic pump (Acemedical AM3300, Korea)
with a solution of sufentanil being diluted to 2
ug/ml. The continuous infusion rate was 2 mi/h
with a 15 minutes lockout interval of 1 ml
bolus. In this study, VAS score was recorded
successively at the time points of the baseline
(before labor analgesia), 5, 10, 15 minutes, 1,
2,3,4,5, 6, 7, 8 hours after labor analgesia to
assess the efficiency of CSLAS and ensure the
analgesia. Effective analgesia was limited to
VAS score <3. If pain relief was inadequate
(VAS score >23) 20 minutes after initial adminis-
tration, a supplementary bolus of 4 ug sufent-
anil was given. The dead space of catheter and
filter was 0.6 ml which was first filled with CSF
but in subsequent injection, it was filled with
the solution of sufentanil, which should be
taken into account to adjust the total dosage.

The maternal tympanic temperature was
recorded at the time points of baseline, 5, 10,
15 minutes, 1, 2, 3, 4, 5, 6, 7, 8 hours after
labor analgesia and 6, 12, 24 hours after deliv-
ery. The maternal temperature was measured
with a Mon-a-therm tympanic probe (thermis-
tor, YSI400 series, Tyco Healthcare Group LP,
Pleasanton, CA, USA; accuracy: £0.1°C) to elim-
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Assessed for eligibility (n=90)

Excluded (n=10)

Not meeting inclusion criteria
(n=6)

Declined to participate (n=4)

A 4

Randomized (n=80)

A 4 A 4

Sufentanil group (n=40) Control group (n=40)

A 4 A 4
Analyzed (n=37) Analyzed (n=38)

Excluded from analysis Excluded from analysis
because of needing for because of needing for
caesarean delivery (n=3)

caesarean delivery (n=2)

Figure 1. Flow chart of parturient randomized to Suf-
entanil and control group.

inate the effect of mouth breath and oral intake.
The probe was inserted into the right or the left
ear canal near the tympanum according to the
manufacturer’s guidelines. The delivery room
temperature was maintained at 21-22°C.
Lactated Ringer’s solution which was heated to
room temperature was intravenous infused
before analgesia with 500 ml and maintained
at 100 ml/h throughout labor. The number of
parturients who developed intrapartum fever
(=38°C) was counted in each group.

Noninvasive blood pressure was measured at
regular intervals of 5 minutes, heart rate and
arterial oxygen saturation were monitored con-
tinuously (AS/5, Datex-Ohmeda monitor,
Helsinki, Finland). The data of vaginal examina-
tions, first and second stage durations of labor
and analgesia, the number of needing for
cesarean section, instrumental delivery, oxyto-
cin augmentation and antibiotic therapy were
also collected. The first stage of labor was
defined as the time from uterine contraction
regular to cervical dilation complete and the
second stage was the time from cervical dila-
tion complete to delivery end. The intrapartum
antibiotic administration was used routinely in
premature rupture of membrane and feverous
parturients in our hospital. Side effects such as
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hypotension, pruritus and post dural puncture
headache (PDPH) were abstracted from the
medical record. The maternal hypotension,
which was defined as systolic arterial pressure
<90 mmHg or dropped more than 30% from
baseline, was treated with fluid therapy or
ephedrine, if necessary. Apgar scores at 1 and
5 minutes, neonatal temperature at the time
points of bearing, 6, 12 and 24 hours after the
bearing were recorded by a neonatologist to
assess the effect of CSLAS on the neonate.

Interleukin-6 (IL-6), interleukin-8 (IL-8) and
tumor necrosis factor-a (TNF-a) were sampled
at the time points of the baseline and 5 min-
utes after delivery. Maternal peripheral venous
blood was sampled and centrifuged at 3000 g
for 10 minutes within 24 hours, and then the
supernatants were stored at -70°C until analy-
sis. Duplicate aliquots of each sample were
assayed according to the recommended proto-
col (Biosource International, Inc, Camarillo,
Calif). The standard curves covered the ranges
of 0 to 500 pg/ml for IL-6 and TNF-«, O to 1000
pg/ml for IL-8. The sensitivities of each assay
kit are 2.0 pg/ml for IL-6, 5.0 pg/ml for IL-8 and
1.7 pg/ml for TNF-a, respectively.

Statistical analysis

Continuous variables were described using
mean+SD. Qualitative variables were described
using relative frequencies expressed as per-
centages. The primary outcomes were mater-
nal temperature and the VAS score during labor
which were analyzed using a longitudinal
model. Continuous variables were compared
using T test when only two groups involved or
ANOVA for more than two groups. Categorical
variables were analyzed by the x? test or
Fisher’'s exact test as appropriate. In each case,
odds ratios and 95% confidence intervals were
calculated from the logistic regression coeffi-
cient and standard errors. P<0.05 was consid-
ered significant difference. All analyses were
performed using the software of SPSS 11.0
(Chicago, IL, USA).

Results

90 pregnant women were selected to partici-
pate in this research. 10 of the women were
excluded at first: 6 did not meet inclusion crite-
ria, 4 declined to participate. 80 women were
then randomly assigned to 2 groups with 40 in
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Table 1. Maternal demographic and pre-analgesia data (Mean+SD)

Parameter Sufentanil group Control group P value®
Age (y) 28.51+2.24 28.21+2.26 0.5617
Weight (kg) 72.57+6.90 73.68+6.36 0.4682
Height (cm) 161.62+4.67 162.68+4.72 0.3303
Duration of pregnancy (w) 39.11+0.88 39.24+0.88 0.5281
Baseline cervical dilatation (cm) 2.73+0.80 2.76+1.08 0.8796
White blood cell count (x10°/L) 7.62+1.34 8.04+1.36 0.1810
Neutrophil (x10°/L) 72.46+7.67 74.76£5.30 0.1338
VAS before analgesia (mm) 8.30+0.97 8.18+0.80 0.582

Abbreviation: VAS, visual analog scale. "P value of comparison between sufentanil and control groups. P<0.05 means significant

difference between the two groups.

-8 Sufentanil Group

104
-=- Control Group

reached the highest value of
9.16 at 3 h after CSLAS, com-

VAS score

pared with 3.22 at 5 h in suf-
entanil group. In other words,
the CSLAS could reduce the
sensation of pain and delay
the peak sensitivity (Figure
2).

With the comparison of
women who had a tympanic

0
baseline5min 10min 15min  1h  2h  3h  4h
different time points

Figure 2. Comparisons of the VAS score at different time points between the
two groups. All values represent the means+SD. *P<0.05 Sufentanil Group

vs. Control Group.

each. 3 in the sufentanil group and 2 in the con-
trol group needed for cesarean delivery and
excluded. Finally, 75 women were enrolled in
this trial: 37 in the sufentanil group and 38 in
the control group (Figure 1).

Baseline characteristics such as age, weight,
height, cervical dilatation, duration of pregnan-
cy, VAS score, neutrophil and white blood cell
count in both groups were with no significant
difference (Table 1). During the labor proce-
dure, no parturient developed hypotension or
hypertension and used vasoactive drug. The
heart rate and arterial oxygen saturation were
all in the normal range in every parturient.

After intrathecal injection of sufentanil, the
sensation of pain was attenuated by a wide
margin in sufentanil group compared with the
control group. The means of VAS scores were
about 1-4 in sufentanil group and 4-9 in control
group at different time points which were all
significantly different between the two groups.
In the control group, the severe pain was
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Th  8h temperature above 38°C
between sufentanil group
and control group, the num-
ber was 9 in 37 (24.32%) ver-
sus 2 in 38 (5.26%), respec-
tively (p=0.024) (Table 2). In
each group, there was a tendency that mater-
nal temperature elevated gradually with time
elapsing from baseline and reached the peak
value 5 hours later (38.5°C in sufentanil group,
38.2°C in control group). The changes had sta-
tistically significant difference from 3 hours to 7
hours after analgesia compared with baseline
(Figure 3). The antibiotic usage was 7 patients
(18.92%) in the sufentanil group versus 5
patients (13.52%) in the control group
(p=0.7525).

The parturients who used sufentanil had a rela-
tively longer time on the second stage of labor
than that in the control group which had signifi-
cant difference (p=0.023). The incidence of
pruritus in the sufentanil group was 4 (10.81%)
and none in the control group (p=0.038). There
were no significant difference in PDPH, the
number of vaginal examinations, cesarean sec-
tion, instrumented delivery and oxytocin aug-
mentation (Table 2). Maternal serum IL-6 and
IL-8 levels were increased during the labor but
with no significant difference between the two
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Table 2. Obstetric and neonatal outcomes and analgesia characteristics

Groups

Maternal results Sufentanil Control .

(n=37) (n=38) 95% Cl P value
Fever (n/%) 9 (24.32) 2 (5.26) 1.870 1.262-2.772 0.025
Caesarean section (n/%) 3(7.5) 2 (5) 1.500 0.265-8.504 0.982
Oxytocin augmentation (n/%) 33(89.19) 32(84.21) 1.269 0.573-2.814 0.704
Duration of the first stage of labor 5 (4-5) 5 (4-5) _ 0.397
(median/25-75th percentile)
Duration of the second stage of labor 645 (650-770) 635 (380-769) _ 0.393
(median/25-75th percentile)
Number of vaginal examinations 55 (46-62.5) 49 (44.5-56.25) _ 0.027
(median/25-75th percentile)
Instrumental delivery (n/%) 4 (10.81) 4 (10.53) 1.015 0.487-2.116 0.968
Antibiotic usage (n/%) 7 (18.92) 5(13.52) 1.206  0.700-2.075 0.753
Pruritus (n/%) 4 (10.81) 0 (0) _ 0.038
PDPH (n/%) 1(2.7%) 0 (0) _ 0.314
Apgar score (1 min) 10 (9-10) 10 (9-10) _ 0.582
(median/25-75th percentile)
Apgar score (5 min) 10 (9-10) 10 (9-10) _ 0.649

(median/25-75th percentile)

Abbreviation: PDPH, post dural puncture headache. *P value of comparison between sufentanil and control groups. P<0.05

means significant difference between the two groups.
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Figure 3. Comparisons of the maternal mean temperature at different time
points between the two groups. All values represent the means+SD. *P<0.05
Sufentanil Group vs. Control Group at the time points of 3 h, 4 h,5h,and 6 h

Discussion

Many studies have shown
that epidural anesthesia dur-
ing delivery is associated with
an increased risk of maternal
fever [4, 12, 13]. And recent-
ly, Orange [1] identified that
combined spinal-epidural
(CSE) anesthesia also played
an important role in the eleva-
tion of maternal intrapartum
temperature; however, no
clinical trial has been con-
ducted to clarify the associa-
tion between CSLAS and
maternal fever yet. The pres-

after labor analgesia.

groups, TNF-o was stable at all time points
(Table 3).

In relation to neonatal results, median 1 min
and 5 min Apgar scores were the same in both
groups, the neonatal temperature at the time
points of bearing, 6 h, 12 h, 24 h after born
were compared and no significant difference
was found between the two groups (Figure 4).
There was no neonate with the temperature
above 38°C and administered with antibiotics.
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ent study showed that the
rate of fever in sufentanil
group was higher than that in
the control group which demonstrated that
CSLAS had a significant effect on the incidence
of fever in parturients.

It has been well recognized that opioids can
perform an impact on body temperature in a
number of species including human [8, 14-17].
Persistent hypothermia after spinal anesthesia
with intrathecal morphine has been described
in several studies [18-21]. In our study, it was
shown that continuous spinal labor anesthesia
with sufentanil induced an increase in maternal
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Table 3. Comparisons of maternal cytokine concentrations between the two groups

Parameter Sufentanil group (MeanzSD) Control group (Mean£SD)
Baseline 5 min after Delivery Baseline 5 min after Delivery
IL-6 (pg/ml) 5.77+1.50 16.304£2.01" 6.02+1.21 16.51+£2.77"
IL-8 (pg/ml) 16.331+2.70 28.02+4.57 16.72+£2.25 29.04+4.19"
TNF-ox (pg/ml) 47.09+17.44 47.44+16.86 50.50+£20.61 48.36+£18.99

“Significant difference to baseline within groups, P<0.05. No difference is found between the two groups.

37.54

37.0-

36.54

neonatal temperature

36.0

-8 Sufentanil Group

-=- Control Group

tion of temperature in the
spinal cord can affect the
activity of thermoregulatory
neurons in the preoptic area
(POA) [26].

Another factor is the dosage
of sufentanil that we used 6
ug in bolus, 2 ml/h in main-
tenance which was smaller
than other relevant studies
[23]. Other studies showed

6h 12h
different time points

]
baseline

Figure 4. Comparisons of the neonatal mean temperature at different time
points between the two groups. All values represent the means+SD. The tem-
perature is not found to be different between the two groups in any time point.

intrapartum temperature, disaccording with the
other researchers’ results. We interpreted the
difference of our results as the women received
a different opium drug (sufentanil) with a differ-
ent method.

The mechanism of this fever is still unclear and
the hypothesis that central thermoregulatory
response is impaired by regional anesthesia is
perhaps the key point [1]. Different opium drugs
act on different opium receptors, which are
localized within the POA of the anterior hypo-
thalamus, play distinct roles in thermoregula-
tion [17, 22]. The efficacy of sufentanil which is
about 1,000 times of morphine [23] has a
selective bond and high-affinity to u, site [24].
The p receptor was reported to have an effect
on developing hyperthermia [12, 22]. The meth-
od that we administered sufentanil in the space
of subarachnoid but not epidural is also a fac-
tor. It has rich receptors of temperature sensa-
tion and complicated afferent pathways in sub-
arachnoid [25]. The afferent pathways start
with primary thermo sensory neurons which
generate different temperature sensation by
the spino-thalamo-cortical pathway. The varia-
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1
24h

that systemic administration
of opioids primarily generat-
ed biphasic effects on body
temperature  in  mouse:
developing hyperthermia
with low dosage and hypo-
thermia with high dosage
[47, 27]. Our research that
intrathecal administration of sufentanil with
low dosage induced intrapartum fever further
proved the results in former studies.

Several studies showed that the increased
maternal temperature was not significantly
associated with inflammation [28]. On the con-
trary, others reported that this fever was attrib-
uted to infection and epidural techniques could
increase the risk of infection. However, these
results were based on histological findings
alone without the evidence of bacterial culture
[12]. IL-6, IL-8 and TNF-«a are inflammatory fac-
tors which can represent the level of inflamma-
tion [15]. In our results, the inflammatory fac-
tors of IL-6, IL-8 and TNF-a level in maternal
serum were all without significant difference
between the two groups, although, the level of
IL-6 and IL-8 increased in all parturients irre-
spectively of groups during the delivery. All of
these meant that the CSLAS related fever was
not associated with the inflammatory factors
as other studies declared [8, 16].

VAS score is a simple and effective scale to
measure the level of pain in clinical. We used it

Int J Clin Exp Med 2013;6(5):334-341
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to judge whether the method of CSLAS in labor
was practicable and desirable. The result was
positive that CSLAS could relieve labor pain by
a wide margin compared with the control group.
The mean VAS score in sufentanil group was
about 3 throughout the labor which represent-
ed the satisfaction of parturients was pretty
high and it was valuable to popularize to other
parturients without contraindication.

The neonatal conditions after born are also
important outcomes in our study. We aimed to
test the safety of the method CSLAS to neo-
nates. In the sufentanil group, there was no
baby developed temperature above 38°C and
administered with antibiotics. The Apgar score
ranged from 9 to 10 and with no significant dif-
ference between two groups. All of these above
demonstrated that CSLAS in labor analgesia
performed little effect on neonates.

There are some limitations in this study should
be mentioned. The procedure of our study was
not blind to the participants and doctors
because the two groups using a distinct differ-
ent method which was impossible and with lit-
tle meaning to be blind. Another one is that
although spinal administration of a small dose
of sufentanil is safe, there are still potential
risks of side effects such as hypotension, pruri-
tus and PDPH. We did not follow up the women
with these side effects to analyze the long time
effect on parturients. And further studies con-
cerns with CSLAS-associated fever and side
effects are to be commended.

In conclusion, the present study shows that
CSLAS is a safe and effective method in labor
analgesia; however, it is associated with an
increased incidence of maternal fever. In the
future, well-controlled studies should be con-
ducted to investigate the pathogenesis and
prognosis of intrapartum fever by which can we
make clear of the mechanism and find effective
strategies to control it.
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