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Editorials

Epidural analgesia (EA) is clearly the most effec-
tive form of pain relief during labour.1 But various 
unwanted side effects are associated with its use,2 

including longer labour; increased incidence of maternal 
fever (with associated increase in use of antibiotics for 
mothers and newborns); and increased rates of opera-
tive vaginal delivery and perineal trauma,2 such as more 
third- and fourth-degree tears.3,4

The 2000 Cochrane meta-analysis2 that compared EA 
with narcotics did not show increased rates of cesarean 
section (CS) associated with EA. For many practitioners 
this came as a surprise; in practice EA certainly seemed 
to increase rates of CS, especially when used before the 
active phase of labour. Earlier studies5,6 had shown a 
modest increase in rates of CS when EA was compared 
with other methods of analgesia. One trial showed such 
a large effect that the trial had to be stopped.6

Departmental quality improvement
Because use of EA varied greatly among physi-
cians in our department, we began a series of quality-
improvement activities. We found that physicians who 
used EA 40% of the time or less had a CS rate of 14.8% 
for nulliparous patients, while those who used EA 71% 
to 100% of the time had a CS rate of 23.4%. Multiparous 
women were unaffected by their physicians’ use of EA. 
We did not know why this was so, but we knew from 
the literature that using EA early in labour, before the 
fetus is well down in the pelvis, could cause extension 
of the fetal head or not allow for flexion, and this would 
interfere with rotation and descent.2,7,8 We did find that 
physicians in our department who used EA frequently 
had more patients with malpositions (occiput poste-
rior and occiput transverse), had patients who required 
more augmentation, had fewer patients with spontane-
ous births, and had more CS deliveries.9

Our results were similar to those of a natural experiment 
at a nearby community hospital. Their rate of EA was 15.4% 
compared with our rate of 67.2%. We reported that, for 
comparable women, the odds of having a CS at our tertiary 
centre were 3.4 times greater (95% confidence interval [CI] 
2.1 to 5.4) than at the community hospital. Maternal age, 
more advanced cervical dilation on admission, and use of 
EA were the primary factors associated with the difference 
in CS rates. Use of EA had the largest effect.10

These studies made it difficult to accept the results of the 
2000 Cochrane meta-analysis, which concluded that EA 

did not raise rates of CS. In fact, it appeared that increasing 
use of EA was transforming birth. A recent report from the 
Canadian Institute for Health Information indicated that 
4 of 5 Canadian women giving birth received 1 or more 
major obstetrical intervention, with EA high on the list (as 
high as 65% in major urban areas).11 Yet, as a society and 
as professionals, we seem reluctant to acknowledge this 
change and its effect on the birthing environment.12

The Cochrane meta-analysis
I then decided to look more closely at the individual 
studies that made up the 2000 Cochrane meta-analysis 
addressing the effect of EA (Figure 1).2 While made up of 
a group of very heterogeneous trials, the meta-analysis 
demonstrated that, compared with narcotic use, EA 
increased the first stage of labour by 4.3 hours; Sharma 
et al,13 who conducted one of the studies included in the 
meta-analysis, demonstrated an increase of only 1 hour. 
Similarly, the second stage of labour was increased by 
1.4 hours; Sharma et al reported an increase of only 19 
minutes. Malpositions were found in 15% of patients 
who received EA but in only 7% of patients who received 
narcotics. Oxytocin augmentation of labour was found 
in 52% of women who received EA and in 7% of women 
who received narcotics. In the Sharma study, those val-
ues were less extreme: 33% versus 15%. Instruments 
were used in 27% of deliveries versus 16%, respectively. 
In a meta-analysis by Lieberman and O’Donoghue,14 
perineal trauma doubled among patients receiving EA, 
due in part to an increase in the use of forceps and vac-
uum. In the Cochrane2 and Lieberman and O’Donoghue14 
meta-analyses, maternal fever was dramatically higher 
in the epidural versus narcotic arms, 24% and 6% respec-
tively, with a relative risk of anywhere from 4 to 70.

Why was there no increase  
in cesarean section?
It was hard to understand why, if EA clearly increased 
abnormalities of labour, rates of CS did not also 
increase. The study by Sharma and colleagues13 is the 
key study that led to the Cochrane review’s conclu-
sion that EA did not increase rates of CS. This was the 
largest study in the meta-analysis and clearly demon-
strated no increase in CS; because of its large numbers, 
Sharma and colleagues’ trial overwhelmed the other 
results. Sharma’s team comes from Parkland Hospital 
in Dallas, Tex, where the hospital CS rate was only 12%. 
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Most importantly, the subjects in the trial were random-
ized at more than 4-cm cervical dilation—the active 
phase of labour. According to the Cochrane data, the 
rate of CS for both groups in the study by Sharma and 
colleagues was only 5%. Clark et al15 and Loughnan et 
al16 also randomized most of their (many) patients after 
4-cm dilation; their CS rates were 14% in the narcotics 
group and 10% in the EA group and 13% in the narcot-
ics group and 12% in the EA group, respectively. Again, 
rates of CS were so low as to be unable to show a differ-
ence. Though the Cochrane meta-analysis was not set 
up to address this issue, what it actually shows is that 
EA administered in the active phase of labour does not 
increase rates of CS.

But our sensitivity analysis (Figure 2) demonstrates 
that when the studies by Clark,15 Loughnan,16 and 
Sharma,13 who also randomized patients in the active 
phase of labour, are excluded from the meta-analysis, 
the odds ratio for the remaining studies is 2.59 (95% CI 
1.29 to 5.23), indicating that for studies that randomized 
most of their patients before 4-cm dilation, CS is more 
than twice as likely when EA is used than when other 
types of analgesia are used.

External validity
The study by Sharma et al13 and other similar studies that 
randomized women late in labour would better illustrate 
that women should be encouraged to try to reach at least 
4- to 5-cm dilation before EA is used. Ideally the Cochrane 
review could have constructed 2 meta-analytical strata, 1 
before and 1 after 4-cm dilation.

A recent example of the misuse or misinterpretation 
of randomized controlled trials of EA17 caught the atten-
tion of the international press. The reported study was of 
“neuraxial analgesia,” an obfuscating term. The author, 
the editorialist,18 and the press reported that women 
need not worry that early EA will lead to increased like-
lihood of CS. This claim is unjustifi ed by the research 
reported. This trial was not about early use of EA; it 
was about 2 methods of helping women with the pain 
of early labour. At fi rst request for analgesia, women 
in the so-called epidural group received intrathecal 
fentanyl, and an epidural catheter was placed but not 
used. Women in the narcotics group received hydromor-
phone. At that point 75% of women in both groups had 
received oxytocin augmentation—a rate higher than can 
be generalized. On second request for pain relief, two 

Figure 2. Sensitivity analysis of the studies in the Cochrane meta-analysis of epidural and narcotic analgesia that randomized patients early (< 4-cm 
cervical dilation): Odds ratio of 2.59 indicates that under those conditions epidural analgesia more than doubles rates of cesarean section.

STUDY
EPIDURAL

SAMPLE/TOTAL
NARCOTIC

SAMPLE/TOTAL
ODDS RATIO (FIXED) 

95% CI
WEIGHT

%
ODDS RATIO (FIXED) 

N (95% CI) VARIANCE

Philipsen (1989) 10/57 6/54 48.41 1.70 (0.57, 5.06) 0.31

Thorp (1993) 12/48 1/45 7.38 14.67 (1.82, 118.22) 1.13

Muir (1996) 3/28 2/22 19.06 1.20 (0.18, 7.89) 0.92

Bofi ll (1997) 5/49 3/51 25.15 1.82 (0.41, 8.04) 0.58

TOTAL 30/182 12/172 100.0 2.59 (1.29, 5.23)

Test for heterogeneity: chi-square = 4.08, df = 3 (P = .25); Test for overall eff ect: z = 2.66 (P = .008); Data from Howell.2
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Figure 1. Cochrane meta-analysis of epidural and narcotic analgesia shows that epidural analgesia does not increase  rates of cesarean section

STUDY
EPIDURAL

SAMPLE/TOTAL
NARCOTIC

SAMPLE/TOTAL
PETO ODDS RATIO

95% CI
WEIGHT

%
PETO ODDS RATIO

N (95% CI)

Bofi ll (1997) 5/49 3/51 5.5 1.79 (0.42, 7.53)

Clark (1998) 15/156 22/162 24.3 0.68 (0.34, 1.35)

Loughan (1997) 28/238 17/214 30.0 1.53 (0.83, 2.83)

Muir (1996) 3/28 2/22 3.4 1.19 (0.19, 7.53)

Nikkola (1997) 0/10 0/10 0.0 Not estimable

Philipsen (1989) 10/57 6/54 10.2 1.68 (0.58, 4.81)

Sharma (1997) 12/243 14/259 18.3 0.91 (0.41, 2.00)

Thalme (1974) 0/14 0/14 0.0 Not estimable

Thorp (1993) 12/48 1/45 8.4 6.51 (2.03. 20.91)

TOTAL 85/843 65/831 100.0 1.30 (0.93, 1.83)

Test for heterogeneity: chi-square = 12.24, df = 6  (P = .0569); Test for overall eff ect: Z = 1.54 (P = .12); Data from Howell.2
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thirds of the women in both groups were in the active 
phase of labour. At this advanced stage, women in the 
fentanyl-epidural group received low-dose EA. Women 
in the narcotic group received hydromophone intramus-
cularly. This trial again is misleading because it fails to 
emphasize that most women were in the active phase 
of labour at randomization. This study, like the others 
randomizing late, has shown only that when women’s 
latent-phase pain is managed with intrathecal narcotics 
or other pharmacologic or nonpharmacologic means, EA 
in the active phase of labour does not increase the CS 
rate. The role of early EA in contributing to CS increase 
has yet to be studied in a controlled trial, though this 
sensitivity analysis of the Cochrane review suggests that 
early EA does increase rates of CS.

Collateral damage
The Cochrane meta-analysis of EA has inadvertently 
increased use of EA, and has therefore increased con-
tinuous electronic fetal monitoring; kept more women in 
bed (usually with an intravenous drip); and led to more 
instrumentation, more perineal trauma, an increase in 
the CS rate, and, likely, more feelings of failure among 
mothers. It will also lead, because of the increase in CS, 
to an increase in problems with placentas in future preg-
nancies (previa, accreta, percreta, abruption),19 infer-
tility,20 and ectopic pregnancies.19 This is unexpected 
collateral damage that contributes to overuse of tech-
nology during childbirth. It has even led some to sug-
gest that, since childbirth is already so unnatural, CS on 
request is not such an unreasonable idea—a surgical 
solution for a non-surgical problem.21-23

The 2005 Cochrane meta-analysis24 was augment-
ed by 3 new studies,25-27 2 of which had such low 
baseline rates of CS that the effect of EA on CS could 
never be demonstrated.25,26 One study25 evaluated the 
combined spinal-epidural method, similar to Wong et 
al,17 but suffered from very high crossover rates between 
trial groups, and 2 studies randomized patients before 
4-cm dilation.26,27 When these studies are appropriately 
removed from the new meta-analysis, the result remains 
exactly the same: early EA more than doubles the CS 
rate. Surprisingly, the new Cochrane review provided 
extensive sensitivity analyses for many issues but none 
by timing of EA administration.

Conclusion
Contrary to the conclusion of the Cochrane meta-
analysis of EA compared with narcotic analgesia, EA 
given before the active phase of labour more than dou-
bles the probability of receiving a CS. If given in the 
active phase of labour, EA does not increase rates of CS. 
Meta-analysis can be helpful and timesaving for busy 
practitioners, but we need to be vigilant about which 
studies get into the meta-analyses and ask ourselves if 
they make clinical sense. And, unfortunately, we need 

to continue to read the individual studies that make up 
meta-analyses—especially if they are likely to actually 
change practice—to determine whether study conditions 
represent our clinical reality. 
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