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Regional versus IV analgesics in labor

N. SWEED 1, N. SABRY 2, T. AZAB 3, S. NOUR 2

Aim. The aim of this study was to compare
combined spinal epidural (CSE), epidural (E)
and IV pethidine analgesia and their effects
on the mother, fetus, newborn and the labor
course.

Methods. This is a prospective parallel sin-
gle blind study, where 60 women in active
labor were recruited and were allocated to
five subgroups to receive analgesia by dif-
ferent routes. The mother and the fetus were
assessed. The results were recorded and com-
pared using Visual Analogue Scale (VAS) and
modified Bromage scale for motor block, in
addition to other clinical findings.

Resulis. The duration of first stage of labor
was significantly longer in the E group, com-
pared with the CSE and IV pethidine groups.
When the pain control achieved by CSE bupi-
vacaine and lidocaine was compared with
the corresponding epidural, it was found
that the first technique achieved better pain
control. Women who received pethidine had
higher incidence of nausea and vomiting
compared to those received CSE or E analge-
sia. There was no significant difference be-
tween the five groups with respect to other
side effects.

Conclusion. Regional analgesia especially
CSE using bupivacaine or lidocaine is a safe
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Labor is one of the experiences which
results in severe pain in delivering mo-
thers. Many analgesic techniques are availa-
ble in a trial to control this pain. The ideal
analgesic technique should reduce the la-
bor pain, while allowing the parturient to
actively participate in the labor process. In
addition, it should have no or minimal ef-
fect on the fetus or the progress of labor.!

Pethidine IV has the advantage of low
cost, ease of administration and familiari-
ty.2 However, there are considerable doubts
about the efficacy of pethidine and con-
cerns about the side effects in mother, fetus,
and neonate.47

Epidural analgesia has become one of
the most commonly used methods to alle-
viate pain during childbirth.#8 However, E
labor analgesia is not a generic procedu-
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re and many technical modifications have
been invented.?

Continuous search for a balanced labor
analgesia, which provides relief of pain of
labor while preserving motor functions, has
lead to the development of the CSE. The
CSE technique offers many advantages, and
has gained wide spread popularity in obste-
tric anesthesia worldwide.?

This study aims at establishing a com-
parative study on three different analgesic
regimens in normal labor, namely, CSE, E,
and IV pethidine in an attempt to select the
most appropriate method in sense of pain
management; total amount of drug adminis-
tered, and experienced side effects.

Materials and methods

Study design

This is a prospective parallel single blind
study, which was approved by the institu-
tional review board of Fl-Galaa Teaching
Hospital, and the research and ethics com-
mittee of Faculty of Pharmacy, Cairo Uni-
versity, which followed the tenets of the
Declaration of Helsinki promulgated in
1964.

Sixty full-term, nulliparous women in ac-
tive labor with cervical dilatation of 5 cm
and cephalic presenting fetus were random-
ly assigned to one of five groups after pro-
viding informed epidullary consent:

— Group 1. received CSE analgesia,
where 25 pg fentanyl were injected intra-
thecally and a bolus dose of 10 mL of 0.5%
lidocaine were injected epidurally. Top-ups
of 5-10 mL of 0.5-0.8% of lidocaine were
then injected epidurally upon request;

— Group 2: received CSE analgesia,
where 25 pg fentanyl were injected intra-
thecally and a bolus dose of 10 mL 0.0625%
bupivacaine rinjected epidurally. Top-ups
of 5-10 mL 0.0625-0.25% bupivacaine were
then injected epidurally upon request;

— Group 3: received epidurally analge-
sia, where 50 pg of fentanyl were injected
epidullary together with a bolus dose of 10
mL of 0.5% lidocaine. Top-ups of 5-10 mL
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of 0.5-0.8% lidocaine where then injected
epidurally upon request;

— Group 4: received epidurally analge-
sia, where 50 pg of fentanyl were injected
epidurally together with a bolus dose of 10
mL of 0.125% bupivacaine. Top-ups of 5-10
mL of 0.125-0.25% bupivacaine were then
injected epidurally upon request;

— Group 5: 50 mg of IV pethidine were
administered as a loading dose, followed by
0.5 mg/kg, with a maximum limit of 130
mg.

Study population

Women who had diabetes, neurological
disease, pre-eclampsia, or subjects who had
received parenteral analgesics or subjects
with contraindication to E or spinal analge-
sia, or subjects with sensitivity to local ane-
sthetics or opioids were excluded.

Study method

All the recruited subjects were screened
before the administration of any analgesia.
Blood pressures, heart rate and oxygen sa-
turation (SpO,) were monitored.

The degree of motor block was asses-
sed according to a modified Bromage scale
before analgesic administration, 10 and 30
minutes after the first dose. The duration of
analgesia was taken as the time from the
beginning of analgesic injection to the time
of request for additional analgesia.

The number of top-ups, the intervals
between each top-up and the duration of
each stage of labor together with the mode
of delivery were recorded.

The Visual Analogue Scale (VAS) (0=no
pain, 10=worst pain) was measured before
administration of analgesia, 10 and 30 mi-
nutes after administration of each dose until
the delivery.

Maternal arterial pressures, heart rate,
SpO,, and FHR were noted before the anal-
gesia was given, and afterwards every 30
minutes until delivery. Maternal temperature
was recorded before starting the analgesia
and thereafter every hour till the end of labor.
Fever was defined as temperature of 238 °C.
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Fetal heart rate (FHR) was monitored.
The 1-min and 5-min APGAR scores, weight
of the neonate were also recorded.

Any experienced adverse drug reactions by
any of the recruited subjects were recorded.

Statistical analysis

Descriptive statistics were generated,
specifically means, standard deviations and
ranges. To minimize type I error, a p va-
lue equal to or less than 0.05 was taken as
cut-off level for the level of significance.
The main tests being used to analyze data
extracted from this study are the t-test and
ANOVA for nominal continuous data.

The y2 test for categorical data used to
identify by how much the two observations
differ. Statistical Package for Social Science
(SPSS) was used for analysis.

Results

Sixty pregnant women were recruited ac-
cording to the previously set inclusion and
exclusion criteria during the period betwe-
en January 2008 and January 2009.

When the subjects in the 5 groups were
compared with respect to their demogra-
phic data, it was found that the demogra-
phic variables were comparable between
the groups. Hemodynamic changes did not
differ among the groups (Table D).

The duration of first stage of labor was si-
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gnificantly longer in E group (236.25 112.79)
minutes), compared with the 162.50 (97.41)
minutes and 150.75 (84.36) minutes in the
CSE and IV pethidine groups, respectively
(P=0.033, P=0.010, respectively).

Epidural lidocaine prolonged the first sta-
ge significantly when compared with the
IV group. A significant difference was ob-
served between women who received CSE
lidocaine and those who received E lido-
caine with respect to the duration of the
first stage where women who received CSE
experienced a shorter duration of the first
stage than those received E (107.5 minutes
vs. 268.50 minutes).

The duration of second stage of labor
was significantly longer in the CSE group
(65.50 [40.36] minutes) in comparison with
41.31 (32.74) minutes and 26.84 (11.21)
minutes in the E group and IV pethidine
group (Table ID.

CSE bupivacaine group showed longer
second stage: 77.00 (47.80) minutes when
compared with 26.84 (11.21) in the IV
pethidine group, where P=0.001.

When the pain control achieved by CSE
bupivacaine was compared with the corre-
sponding E group, it was found that the first
achieved better pain control with a lower
VAS, but this difference was not statistically
significant. Same outcomes were reported
with lidocaine groups.

There was a significant difference betwe-
en CSE (both bupivacaine and lidocaine)
and IV pethidine. On comparing E with IV

TaBLE L—Number and distribution of the recruited patients, demographic data and baseline data for the

recruited patients.
CSE E v

Parameters Bupivacaine Lidocaine Bupivacaine Lidocaine Pethidine P

N.=10 N.=10 N.=10 N.=10 N.=20
Average age/years (SD) 20.90 (2.60) 22.80 (3.94) 2280 (3.33) 2230 (4.55) 23.05 (2.8 0.577
Median age in years 20.5 21 22.5 21 23
Age range in years 17.00-27.00  19.00-30.00 17.00-28.00 18.00-32.00 18.00-28.00
Average weight/kg (SD) 76.80 (4.61) 74.80 (8.0 69.70 (16.98) 70.10 (11.96) 73.10 (8.15) 0.494"
Weight range in kg 68-85 65-90 50-110 60-100 60-85
Average height/cm (SD) 160.40 (3.50) 1649 (3.21)  162.1 (5.42) 161.00 (3.40)  163.45 (3.63) 0.061
Average gestational age/weeks (SD) 39.90 (1.96) 39.60 (1.35)  39.40 (1.78)  40.20 (1.13) 39.20 (1.400 0.491°
Baseline pain score (VAS) mean 8 6.1 6.3 5.6 6.95 0.056

CSE: combined spinal epidural; E: epidural; IV: intravenous; SD: standard deviation. *Statistical significance level at P<0.05, using
ANOVA test.
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TasLe I.—The duration of first and second stages of labor among different analgesic groups.

CSE

E v

Bupivacaine Lidocaine

Bupivacaine Lidocaine Pethidine P

N.=10 N.=10 N.=20 N.=10 N.=10 N.=19 N.=20
Average duration of first 217.50 107.50 162.5 204 268.5 236.25 150.75  0.002*
stage (SD) in min. (11151 (2956)  (97.41) 102449 (11853 (112.79 (84.36)
Average duration of second T 54 655 . 4389 39 41.31 2684  0.003*
stage (SD) in min. (47.80) (2933)  (40.36) 3578 (3152 (3274 (11.2D

CSE: combined spinal epidural; E: epidural; IV: intravenous; SD: standard deviation. *Statistical significance level at P<0.05, using

ANOVA test.
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Figure 1—Average VAS before and after the starting
dose, the first and second top-ups with CSE and E (A)
bupivacaine and (B) lidocaine.
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Figure 2.—Average VAS at time of delivery among the
five analgesic regimens tested.
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Figure 3.—Average VAS of both CSE and E from Time 0
(just before receiving the initial dose) till the end of labor
(A) bupivacaine and (B) lidocaine.

pethidine, a significant difference was de-
tected (P=0.000).

When the effect of bupivacaine using ei-
ther CSE or E technique was compared over
the whole delivery period it was found that,
CSE bupivacaine showed lower VAS throu-
ghout the labor process as compared to E
bupivacaine (Figures 1-3).

It can be noticed that throughout the
labor process, the average VAS score was
between 0 and 2, and only increased near
the delivery to reach 4. Throughout the
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TasLe II.—The different modes of deliveries among the different analgesic regimens and side effects reported

by the recruited patients in the five analgesia groups.

CSE E v Tt
tal
Parameter Bupivacaine  Lidocaine Bupivacaine  Lidocaine Pethidine ° P
N.=10 N.=10 N.=10 N.=10 N.=20 N.=60
Average APGAR score at 1 6.70 (0.95) 6.20(1.03) 6.70(0.67) 6.50(1.18) 5.85(0.93) 0.094"
minute (SD)
Average APGAR score at 5 9.30 (0.82) 9.00 (0.66) 9.30(0.67) 9.10(0.87) 845 (0.69) 0.013°
minutes (SD)
Mode of delivery
Spontaneous (%) 6 (60) 5 GO 7 (70) 8 (80 7 (85) 43 0.278"
Ventouse or forceps (%) 4 (40) 5 60 2 (20) 220 20103 15 0.126"
Cesarean section (%) 0 0 1(10) 0 13 2 0.629"
Experienced side effects
Sanibes (o palientsovith 100 1310 0 4 (40) 1575 21 0000
nausea and vomiting
Number 0yof paieafs-wifh 1310) 3 (30) 2200 360 0O 9 0114
hypotension
Number (%) of patients with -
light sedlation and drowsiness 5 (50) 560 5 (50) 4 (40) 13 (65 32 0.746
Huentser 65 of peticntyeih 3 30) 4 (40) 0 © 0O 0@ 7 0003
pruritus
Pumber (36) of patients with 1.a10) 6 (60) 00 4 (40) 0® 11 0000

CSE: combined spinal epidural; E: epidural; IV: intravenous. *Statistical level of significance at P<0.05 using ANOVA. ** Statistical

level of significance at P<0.05 using y2 test.

labor process, the average VAS score was
most of the time higher in the E lidocaine
group than the CSE lidocaine group.

The five groups were compared with re-
spect to the incidence of instrumental or ce-
sarean deliveries. There was no significant
difference between the groups in the inci-
dence of instrumental or cesarean deliveries
(Table IID.

When the recruited subjects were scree-
ned for the experienced side effects, it was
found that, women who received IV pethi-
dine had a significantly higher incidence of
nausea and vomiting (75%) in comparison
to those received CSE or E analgesia (10%,
and 20%, respectively).

There was no significant difference betwe-
en the five analgesic groups with respect to
hypotension, sedation or drowsiness effect
as a side effect. Pruritus was observed only
in women received CSE analgesia.

Maternal fever was detected in women
received CSE analgesia (35%) and those re-
ceived E (20%) analgesia. None of those re-
ceived pethidine experienced maternal fever.

Within the same group, maternal fever

Vol. 102 - No. 5

was significantly lower (P=0.019) in CSE bu-
pivacaine group than CSE lidocaine group
and also significantly lower in E bupivacai-
ne (P=0.025) than E lidocaine.

A significant difference was observed in
the average number of top-ups between
CSE group and E group, with the CSE group
having lower number of top-ups (P=0.002).
Another significant difference was observed
between E bupivacaine and E lidocaine,
with the E lidocaine showing less number
of top-ups.

Although there was no significant
(P=0.094) difference among the analgesic
groups in the fetal APGAR scores at 1 mi-
nute, a significant difference was observed
among the five analgesic groups in the fe-
tal APGAR scores at five minutes (P=0.013)
as shown in Table III, with the IV group
showing the significantly lowest score.

Discussion

Many authors have studied E and CSE
techniques separately but few have com-
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pared them with each other and compared
both of them with IV pethidine, which was
the aim of the current study.

The study is based on trying different tech-
niques of analgesia during the labor process.
When the different analgesic groups were
compared for their effects on the duration of
labor, it was found that, women received IV
pethidine showed the shortest duration of
first stage of labor. This could be explained
by the fact that pethidine can induce stron-
ger contractions and increase the cervical
dilatation.10

Pain relief may increase uterine contrac-
tility, as reported in Yilmaz et al. study in
which 50mg of pethidine was administered
and was associated with a significant reduc-
tion in the duration of the first stage of la-
bor.11

A Meta-analysis reviewing the experience
of 2400 women randomly assigned to recei-
ve either E analgesia or parenteral opioid
analgesia came with the conclusion that, E
analgesia was associated with a prolonga-
tion of the first stage of labor.12

Alexander et al. found that the rate of
cervical dilatation was significantly slower
in women received E analgesia, resulting
in a longer active labor.13 One hypothesis
is that E analgesia results in suppression of
prostaglandin release, leading to diminished
uterine contractility and prolongation of the
active phase of labor.14

The present study supports these findings
as the duration of first stage was the longest
in women received E analgesia.

Bupivacaine has been found to decrease
the rate and strength of uterine contractions
this could be attributed to the rapid esta-
blishment of analgesia decreased maternal
catecholamine levels that have been found
to be tocolytic.15 That is why women recei-
ved E bupivacaine showed longer first stage
of labor when compared to those received
pethidine. This goes with a study done by
Jain et al.,’¢ and another study conducted by
Mansoori et al.l7 However, this increase was
not statistically significant. This goes with
the NICE Guidelines on intrapartum care,
which indicates that E analgesia is not as-
sociated with a longer first stage of labor.18

358 MINERVA MEDICA

REGIONAL VERSUS IV ANALGESICS IN LABOR

An explanation of why CSE lidocaine is
associated with shorter first stage of labor
than E lidocaine is that intrathecal fentanyl
may cause more rapid cervical dilatation
and shortens the first stage of labor.1? This
goes with a study conducted by Tsen et al.20

When comparing the duration of the se-
cond stage among the five analgesic groups,
it was found that, no significant difference
between both CSE bupivacaine and E bu-
pivacaine groups or between CSE lidocaine
and E lidocaine. This means that CSE affects
only the duration of first stage by reducing
the time to full cervical dilatation, with no
effect on the duration of the second stage
of labor:20

In the present study the quality of anal-
gesia was better in the CSE group. Evidence
suggests that the analgesic quality is better
with the CSE. This is one of the main advan-
tages of the CSE technique.2!, 22

Retrospective study by Thallon and Shen-
nan, involving comparisons of women re-
questing E analgesia with those who did
not, suggested an increased cesarean deli-
very rate with E usage. This is opposing the
results of the present study in which E anal-
gesia has no effect on the rate of cesarean
delivery. This controversy in the results could
be explained by the fact that the formal stu-
dy suffers from significant distortion due to
selection bias as the request for E analge-
sia is in itself a marker of a more painful,
prolonged and difficult labor, which may be
in turn related to increased intervention. In
addition, retrospective studied are unable to
prove causation, merely demonstrating the
association between various factors.?3

On the other hand, a study of painless
labor and instrumentation in Taiwan, found
that, E analgesia decreased the rate of cesa-
rean section but increased the frequency of
instrumental delivery.2¢ Two meta-analyses
systemically and independently reviewed
the previous literature, drawing similar con-
clusions, that E analgesia did not increase
rates of instrumental vaginal delivery or ce-
sarean section, which again supports the re-
sults of the current study.!2 25

A study by O’Sullivan, found that E anal-
gesia was not associated with an increased
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risk of caesarean birth rates.26 Same results
were confirmed by Kukulu and Demirok.2
Although Nageotte et al., suggested that
CSE analgesia may be associated with a
reduction in instrumental vaginal delivery
compared with E alone,? other investigators
have found no difference in this aspect.20, 21,
2932 This goes with the results of the current
study as it was observed that CSE was not as-
sociated with lower number of instrumental
deliveries compared to the E technique.
When comparing E with IV pethidine re-
garding the mode of delivery, a large meta-
analysis by Leighton and Halpern (2002),
exploring the effects of E analgesia on labor,
maternal and neonatal outcomes, found no
difference in C-section rate between women
who received parenteral opioids versus E
analgesia.33 This goes with the results of the
current study, where there was no differen-
ce in C-section rates between those who re-
ceived parenteral opioids versus E analgesia.
Another study in which 459 nulliparous
women in active labor were randomly as-
signed to receive either E analgesia or IV
pethidine, found no significant difference in
the rate of cesarean deliveries performed.34
The use of fentanyl via both CSE and E ro-
utes may induce nausea and vomiting. The
literature reports a broad range of inciden-
ces associated with E analgesia ranging from
10-50%. In the present study, nausea was
more common in the E group. This could
be explained by the fact that women in the
E group received more fentanyl. This goes
with what was proposed by Miro et al.35
Pethidine is well known to cause nausea
and vomiting, which is common with all
opioids thus, the rate of nausea and vomi-
ting in women received IV pethidine was
higher than the other modes of analgesia.36
For unknown reasons, the E administra-
tion of opioids may decrease the incidence
of nausea and vomiting in comparison to the
IV administration.3” That is evident in this
study as the incidence of nausea and vomi-
ting was less in women received E analgesia
compared to those received pethidine.
Although the use of E analgesia was usual-
ly thought to cause maternal hypotension,
in present study there was no significant
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difference in the incidence of hypotension
among women in all study groups. This goes
with what was reported by Newman et al.38

Pruritus is the most common side effect
of spinal opioids, and a frequent problem in
the obstetric population. In the present study,
pruritus was found to be more likely localized
to the face, neck, or upper thorax. This goes
with Cousins and Mather,? and Morgan.%

Various non-randomized and retrospecti-
ve cohort studies have confirmed the asso-
ciation of labor E with intrapartum pyrexia,
including overt clinical fever, with an inci-
dence varied from 1% to 36%.4-4

Other studies also identified nulliparity,
prolonged rupture of membranes, prolon-
ged duration of labor, high maternal tempe-
rature on admission, early chorioamnionitis,
and frequent cervical examinations as risk
factors for maternal pyrexia .44 45

Fetal APGAR scores at five minutes were
significantly lower in the IV pethidine
group. This may be due to placental transfer
of pethidine. Pethidine is metabolized to
norpethidine. Pethidine and its metabolites
decrease fetal respiratory movements cau-
sing low APGAR scores.36, 46

A meta-analysis of randomized controlled
trials showed that there were significantly fe-
wer lower APGAR scores at five minutes with
E than with systemic opioid analgesia.!2 This
goes with the results of the current study.

APGAR scores associated with E bupiva-
caine were normal. This goes with Abboud
et al./¥. % who examined how E analgesia
determines the various factors of fetal well-
being.

Bupivacaine was shown to give better AP-
GAR scores than lidocaine. A possible ex-
planation for this is that lidocaine, because
of its low pKa, could be sequestered into
the fetus in its ionic form.4 This may help
to explain the lower APGAR scores expe-
rienced in women receiving lidocaine than
those receiving bupivacaine.

It has become clear that CSE provides bet-
ter analgesia throughout the course of labor,
thus reducing the request for additional do-
ses for recurrent breakthrough pain.5%. 51 Why
CSE analgesia should be associated with fe-
wer requests for additional analgesia remains
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unclear. This could be due to several mecha-
nisms including the effect of E injections on
spinal analgesia level, or an intrinsic superior
efficacy of spinal versus E analgesia 52

Study limitations

The study experienced several limitations.
The first limitation was the small sample size
recruited. This could be attributed to the na-
ture of the study, which is a self-funded study.
To overcome this point a well-designed set of
inclusion and exclusion criteria was designed
and the study was conducted in a randomi-
zed manner. Second weak point was hetero-
geneity of the professionals performing the
techniques, as the hospital at which the stu-
dy was conducted is a teaching hospital with
vast range of experiences. Finally, subjects’
satisfaction with the screened techniques was
not performed in the present study.

These limitations are partly compensated
by designing a prospective study, excluding
women with major complications to prevent
confounding factors, the obstetric popula-
tion recruited from the same area, with a

limited team of people using standard pro-

cedure and materials, and involving a statisti-
cal analysis of data designed to identify and
eliminate possible confounding factors.

Conclusions

It can be concluded that CSE analgesia
provide highly efficient labor pain control
compared to E and IV analgesia. The CSE
group showed a significantly lower num-
ber of top-ups among all studied groups.
CSE bupivacaine showed better pain con-
trol over CSE lidocaine. CSE and E analgesia
were not associated with increased rates of
C-section or instrumental deliveries.

Riassunto

Analgesici IV versus analgesici regionali nel trava-
glio di parto

Obiettivo. Obiettivo del presente studio & stato
quello di confrontare I'analgesia combinata spinale-
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epidurale (CSE), epidurale (E) ed endovenosa (IV)
con petidina e i loro effetti su madre, feto, neonato
e andamento del travaglio di parto.

Merodi. Si tratta di uno studio prospettico, a
gruppi paralleli e in cieco singolo, nel quale sono
state arruolate 60 donne in travaglio attivo, colloca-
te in cinque sottogruppi al fine ricevere I'analgesia
mediante vie diverse. La madre e il feto sono stati
valutati. I risultati sono stati registrati e confrontati
usando la scala analogica visiva (VAS) e la scala di
Bromage modificata per il blocco motorio, oltre ad
altre scoperte cliniche.

Risultati. La durata della prima fase del travaglio
di parto & stata significativamente piti lunga nel
gruppo con petidina E, rispetto ai gruppi con peti-
dina CSE ed IV. Quando il controllo del dolore rag-
giunto da bupivacaina e lidocaina CSE & stato para-
gonato alla relativa epidurale, ¢ stato rilevato che la
prima tecnica aveva ottenuto un migliore controllo
del dolore. Le donne che avevano ricevuto petidina
avevano una maggiore incidenza di nausea e vomi-
to rispetto a quelle che avevano ricevuto analgesia
CSE o E. Non vi era una differenza significativa tra i
cinque gruppi rispetto ad altri effetti collaterali.

Conclusioni. L'analgesia regionale, soprattutto
quella CSE con bupivacaina o lidocaina, & un meto-
do sicuro ed efficace per I'analgesia nel travaglio di
parto con un’efficacia relativamente migliore della
bupivacaina.

Parole chiave: Analgesia, epidurale - Travaglio -
Parto.

References

1. Birnbach D. Advances in labor analgesia. Can J An-
esth 2004;51:R1-R3.

2. Tuckey J, Prout R, Wee M. Prescribing intramuscular
opioids for labor analgesia in consultant-led materni-
ty units: a survey of UK practice. Int J Obstet Anesth
2008;17:3-8.

3. Ramin S, Gambling D, Lucas M, Sharma S, Sidawi
J, Lenevo K. Randomized trial of epidural versus in-
travenous analgesia during labor. Obstet Gynaecol
1995;86:783-9.

4. Olofsson C, Ekblom A, Ekman-Ordeberg G, Hjelm
A, Trestedt L. Lack of analgesic effect of systemically
administered morphine or pethidine on labor pain.
Br J Obstet Gynaecol 1996;103:968-72.

5. Findley R, Chamberlain G. ABC of labor care-Relief of
pain. BMJ 1999;318:927-30.

6. Elbourne D, Wiseman R. Types of intramuscular opi-
oids for maternal pain relief in labor. The Cochrane
Database of Systematic Reviews 2000;2:1469-93.

7. Bricker L, and Lavender T. Parenteral opioids for
labor pain relief: a systematic review. Am J Obstet
Gynecol 2002;186:594-109.

8. Hawkins J, Gibbs C, Martin-Salvaj G, Beaty B. Obstet-
ric Anesthesia Work Force Survey, 1981 versus 1992,
Anesthesiology 1997;87:135-43.

9. Kuczkowski K. Advances in obstetric anesthesia: am-
bulation during labor with CSE analgesia. S Afr J An-
esth Analg 2004;10:15-8.

October 2011



REGIONAL VERSUS IV ANALGESICS IN LABOR

St

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.
25.

26.

27.

28.

29.

30.

31.

Vol.

Sheiner E, Vardi 1, Sheiner E, Press F, Ram R, Mazor
M et al. A comparison between the effectiveness of
epidural analgesia and parenteral pethidine during
Iabor. Arch Gynecol Obstet 2000;263:95-8.

Yilmaz B, Kart C, Kelekci S, Gokturk U, Sut N, Tarlan
N et al. Meperidine versus valethamate bromide in
shortening the duration of active labor. Int J Obstet
Gynecol 2009;107:126-9.

Haplern S, Leighton B, Ohlsson A, Barrett J, Rice A.
Effect of epidural versus parenteral opioid analge-
sia on the progress of labor: a meta-analysis. JAMA
1998;280:2105-10.

Alexander J, Sharma S, McIntire D, Leveno K. Epi-
dural analgesia lengthens the Friedman active phase
of labor. Obstet Gynecol 2002;100:46-50.

Behrens O, Goeschen K, Luck H, Fuchs A. Effects of
lumbar epidural analgesia on prostaglandin F2 alpha
release and oxytocin secretion during labor. Prostag-
landins 1993;45:285-96.

Cascio M, Pygon B, Bennett C, Ramanathan S. Labour
analgesia with intrathecal fentanyl decreases mater-
nal stress. Can J Aneasth 1997;44:605-9.

Jain S, Arya V, Gopalan S, Jain V. Analgesic efficacy
of intramuscular opioids versus epidural analgesia in
labor. Int J] Gynecol Obstet 2003;83:19-27.

Mansoori S, Adams S, Cheater F. Choice of analge-
sia in labour on neonatal outcomes, delivery and
maternal satisfaction with pain relief. Clin Eff Nurs
2000;4:11-9.

NICE Guidelines on Intrapartum Care. Care of healthy
women and their babies during childbirth 2007. Lon-
don: RCOG Press; 2008. :

Wong C, Scavone B, Peaceman A, McCarthy R, Sulli-
van J, Diaz N et al. The risk of cesarean delivery with
neuraxial analgesia given early versus late in labor. N
Eng J Med 2005;352:655-65.

Tsen L, Thrue B, Datta S, Segal S. Is CSE analgesia as-
sociated with more rapid cervical dilation in nullipa-
rous women when compared with the conventional
epidural analgesia? Anesthesiology 1999;91:920-5.
Collis E, Davies D, Aveling W. Randomized compari-
son of CSE and standard epidural analgesia in labour.
Lancet 1995;345:1413-6.

Hughes D, Simmons S, Brown J, Cyna A. CSE versus
epidural analgesia in labor. Cochrane Database Syst
Rev 2003;4:CD003401.

Thallon A, Shennan A. Epidural and spinal analgesia
and labor. Curr Opin Obstet Gynecol 2001;13:583-7.
Chung K, Liu W, Wu Y, Hui Y. Painless labor and
instrumentation. Ma Zui Xue Za Zhi 1990;28:303-6.
Zhang J, Klebanoff M, Der Simonian R. Epidural anal-
gesia in association with duration of labor and mode
of delivery: a quantitative review. Am J Obstet Gyne-
col 1999;180:970-7.

O’Sullivan G. Epidural analgesia and labor. Eur J Pain
Supplements 2009;3:65-70.

Kukulu K, Demirok H. Effects of epidural anesthesia
on labor progress. Pain Manag Nurs 2008;9:10-6.
Nageotte MP, Larson D, Rumney PJ, Sidhu M, Hol-
lenbach K. Epidural analgesia compared with CSE
analgesia during labor in nulliparous women. N Eng
J Med 1997;337:1715-9.

Dresner M, Bamber J, Calow C, Freeman J, Charlton P.
Comparison of low dose epidural with CSE for labor.
Br J Anaesth 1999;83:756—&

Van de Velde M, Mingolet K, Vandermeersch E, Van
Assche A. Prospective, randomized comparison of
epidural and CSE analgesia during labor. Acta An-
esthesiol Belg 1999;50:129-36.

Hepner D, Gaiser R, Gutsche B. Comparison of CSE
and low dose epidural analgesia. Can J Anaesth
2000;47:232-6.

102 - No. 5

32.
33.

35.

37.

39.

41.

42.

43.

47.

49.

51.

52.

MINERVA MEDICA

SWEED

Norris M, Fogel S, Conway-Long C. CSE versus epi-
dural labor analgesia. Anesthesiology 2001;95:913-20.
Leighton B, Halpern S. The effects of epidural analge-
sia on labor, maternal, and neonatal outcomes: A sys-
tematic review. Am J Obstet Gynecol 2002;186:569-
77

| Sh.arma S, Alexander JM, Messick G, Bloom S,

Mclntire D, Wiley J et al. Cesarean delivery: a rand-
omized trial of epidural analgesia versus intravenous
meperidine analgesia during labor in nulliparous
women. Anesthesiology 2002;96:546-51.

Miro M, Guasch E., Gilsanz F Comparison of epi-
dural analgesia with CSE analgesia for labor: a ret-
rospective study of 6497 cases. Int J Obstet Anesth
2008;17:15-9.

. Pang D, O’Sullivan G. Analgesia and anaesthesia in

labor. Obstet Gynecol Reproduct Med 2008;18:87-92.
Vincent R, Chestnut D, Choi W, Ostman P, Bates J.
Does epidural fentanyl decreases the efficacy of epi-
dural morphine after cesarean delivery? Anesth Analg
1992;74:658-63.

. Newman L, Wlodarski J, Tanck E, Ivankovich A. Nei-

ther intrathecal sufentanil nor intrathecal sufentanil
plus nalbuphine cause hypotension in laboring par-
turients. Anesthesiology 1994;81:3A1153.

Cousins M, Mather L. Intrathecal and epidural admin-
istration of opioids. Anesthesiology 1984;61:276-310.

. Morgan M. The rational use of intrathecal and extra-

dural opioids. Br J Anaesth 1989;63:165-88.

Vinson D, Thomas R, Kiser T. Association between
epidural analgesia during labor and fever. J Fam Pract
1993;36:617-22.

Ploeckinger B, Ulm M, Chalubinski K, Gruber W. Epi-
dural anesthesia in labor: influence on surgical deliv-
ery rates, intrapartum fever and blood loss. Gynecol
Obstet Invest 1995;39:24-7.

Lieberman E, Lang J, Frigoletto F, Richardson D,
Ringer S, Cohen A. Epidural analgesia, intrapartum
fever, and neonatal sepsis evaluation. Pediatrics
1997;99:415-9.

. Herbst A, Wolner H, Ingemarsson 1. Risk factors for
45.

fever in labor. Obstet Gynecol 1995;86:790-4.

Philip J, Alexander J, Sharma S, Leveno K, Mcintire D,
Wiley J. Epidural analgesia during labor and maternal
fever. Anesthesiology 1999;90:1271-5.

. Mattingly J, D’Alessio J, Ramanathan J. Effects of ob-

stetric analgesics and anesthetics on the neonate. A
review. Paediatr Drugs 2003;5:615-27.

Abboud T, Khoo S, Miller F, Doan T, Henriksen E.
Maternal, fetal and neonatal responses after epidural
anesthesia with bupivacaine, 2-chloroprocaine, or
lidocaine. Anesth Analg 1982;61:638-44.

. Abboud T, Afrasiabi A, Sarkis F, Daftarian F, Nagappa-

Ia S, Noueihed R et al. Continuous infusion epidural
analgesia in parturients receiving bupivacaine, chlo-
roprocaine or lidocaine-maternal, fetal and neonatal
effects. Anesth Analg 1984;63:421-8.

Allegri M, Delazzo M, Grossi P, Borghi B. Efficacy
of drugs in regional anesthesia: A review. Eur J Pain
Supplements 2009;3:41-6.

. Hess P, Pratt S, Lucas T, Miller C, Corbett T, Oriol N

et al. Predictors of breakthrough pain during labor
epidural analgesia. Anesth Analg 2001;93:414-8.

Sia A, Camann W, Ocampo C, Goy R, Tan H, Rajam-
mal S. Neuraxial block for labour analgesia-Is the CSE
modality a good alternative to conventional epidural
analgesia? Singapore Med J 2003;44:464-70.

Landau R. CSE analgesia for labor: breakthrough or
unjustified invasion? Semin Perinatol 2002;26:109-
21.

361



