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A comparison of

patient-controlled anal-

gesia fentanyl and

Patricia K. Morley-Forster MD, alfentanil fOI' labOU.I'
Donald W. Reid MD, .
Hilde Vandeberghe i analgesia

Purpose: To determine the analgesic efficacy of equipotent doses of PCA (patient-controlled analgesia) fentanyl
and PCA alfentanil for labour pain.

Methods: Twenty three, ASA | - Il parturients between 32-42 wk gestational age in whom epidural analgesia was
contraindicated were randomized to receive PCA fentanyl (Group F)or alfentanil (Group A). Plain numbered vials
contained 2| ml fentanyl 50 pg-mt! or alfentanil 500 ug'ml=". A one millilitre loading dose was administered. The
PCA solution was prepared by diluting |0 ml study drug with 40 ml saline and the PCA pump was programmed
to deliver a dose of 2 ml, delay of five minutes and a basal rate of 2 ml-hr~'. Maternal measurements obtained
were hourly drug dose, total dose, Visual Analog Pain Score (VAPS) g 30 min, sedation score q | hr and side
effects. Neonates were assessed by 1,5, and 10-min Apgar scores, umbilical venous and arterial blood gases and
neurobehavioural scores at four and 24 hr.

Results: Mean VAPS from 7 - 10 cm cervical dilatation were higher in Group A than in Group F. (85.7 = 13.9
vs64.6 = 12.1; P < 0.01) There were no inter-group differences in VAPS from | - 3 cm, or from 4 - 6 cm dilata-
tion, in maternal sedation scores or side effects, or in neonatal outcomes.

Conclusion: In the doses prescribed in this study, PCA fentanyl was found to provide more effective analgesia in
late first stage labour than PCA alfentanil.

Objectif : Déterminer I'efficacité analgésique de doses équivalentes de fentanyl ACP (analgésie contrélée par le
patient) et d'alfentanil ACP pendant le travail obstétrical.

Meéthode : Vingt-trois parturientes, ASA I-1l, de 32 a 42 sem de grossesse, réparties au hasard et pour qui I'anal-
gésie péridurale était contre-indiquée, ont recu du fentanyl (groupe F) ou de I'alfentanil (groupe A) ACP. Le con-
tenu de flacons simples, numérotés, de 21 ml de fentanyl & 50 ug-ml~" ou d'alfentanil & 500 ug-mi~" et un millilitre
de dose de charge ont été administrés. La solution d’ACP comportait 10 ml du médicament a I'étude dilués dans
40 ml de solution salée et la pompe d’ACP a été programmée pour une dose de 2 ml, un délai de cing minutes
et une vitesse de base de 2 ml-hr'. On a fait les mesures suivantes : la dose de médicament a chaque heure, la
dose totale, le score de I'échelle visuelle analogique (SEVA) aux 30 min, le score de sédation aux heures et les
effets secondaires. Chez les nouveau-nés on a noté l'indice d’Apgar a |, 5 et |0 min, les gaz du sang artériel et
veineux du cordon et les scores neurologiques a 4 h et 24 h.

Résultats : Les SEVA moyens pour une dilatation cervicale de 7-10 cm ont été plus élevés dans le groupe A que
dans le groupe F (85,7 = 13,9 vs 64,6 = 12,1; P < 0,01). Il n'y a pas eu de différence intergroupe concernant
les SEVA pour une dilatation de |-3 cm ou de 4-6 cm, les scores de sédation de la mere ou les effets secondaires,
ou I'évolution des nouveau-nés.

Conclusion : Selon les doses prescrites dans notre étude, le fentanyl ACP a été un analgésique plus efficace, a
la fin du premier stade du travail obstétrical, que I'alfentanil ACP.
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HERE is a need for an acceptable alterna-
tive to epidural analgesia for pain relief in
labour for a number of reasons. An epidur-
al may be contraindicated due to coagu-
lopathy, infection, spinal abnormalities or severe
maternal anxiety about the procedure. In many com-
munities, due to limited anesthesia personnel, a 24 hr
epidural service is not feasible. The traditional alterna-
tive has been intramuscular meperidine. Although
moderately effective, meperidine is accompanied by a
higher incidence of maternal nausea and sedation and
neonatal respiratory depression than fentanyl.!
Patient-controlled analgesia (PCA) fentanyl has
been used as an alternative method of pain relief in
labour when epidural analgesia is contraindicated.?*
According to our observations, supported by Rosaeg
et al., this technique does not always provide adequate
pain relief for the intense pain of late first stage labour.
One of the reasons for this is that fentanyl does not
reach its maximum clinical effect for up to six minutes
after a bolus injection.® Alfentanil via the PCA route
has been used as an intraoperative analgesic in outpa-
tients undergoing painful diagnostic procedures.®
With its rapid onset and offset, alfentanil may offer
more effective labour analgesia than fentanyl. This is
the first report of a prospective, randomized double-
blind clinical trial in parturients comparing the anal-
gesic efficacy of equipotent doses of PCA fentanyl
with PCA alfentanil.

Methods

The study protocol was approved by the Institutional
Review Board. Written informed consent was
obtained from women over the age of 18 yr with a
medical contraindication to epidural analgesia. If the
contraindication was present before the onset of
labour, consent was obtained in the Obstetrical
Preadmission Clinic or on the Antenatal Ward.
Exclusion criteria were inability to communicate in
English, maternal weight > 100 Kg or < 50 Kg, gesta-
tional age < 32 wk, abnormal fetal heart tracing and
history of opioid abuse.

At the time of their first request for analgesia,
patients were randomized to receive either PCA fen-
tanyl (Group F) or PCA alfentanil (Group A) in a
blinded fashion according to a randomization sched-
ule prepared by Pharmacy. For purposes of this study,
the analgesic potency of fentanyl: alfentanil was
assumed to be 10:1.7 Plain numbered vials containing
21 ml of either 50 pg-ml™! fentanyl or 500 pg-ml-!
alfentanil were prepared by Pharmacy. The anesthesi-
ologist prepared the PCA solution by diluting 10 ml
study drug with 40 ml saline to produce a solution of
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either 10 pg-ml! fentanyl or 100 pg-ml™ alfentanil.
Both groups received a one millilitre intravenous
bolus dose of the assigned opioid administered by the
attending anesthesiologist. Group F patients received
50 pg fentanyl v; Group A patients received 500 pg
alfentanil 7». For all patients, the Bard II PCA pump
was programmed to deliver a dose of 2 ml with a delay
of five minutes and a basal rate of 2 ml-hr~L The max-
imal hourly rate was set at 26 ml. The PCA pump was
discontinued by the attending labour nurse when the
time to delivery was estimated to be 15 min, usually
when the infant’s head was one centimetre below the
ischial spines. The actual time in minutes from discon-
tinuation to delivery was noted.

A printout was obtained from the PCA machine
showing the hourly drug dose, number of attempts
and total dose administered.

The primary outcome of maternal pain was measured
subjectively by 100 mm Visual Analog Pain Scores
(VAPS) done at baseline, prior to commencement of the
PCA and every 30 min thereafter. The woman was asked
to grade the pain experienced with the previous con-
traction. Maternal side effects of nausea, vomiting,
dizziness and sedation were recorded hourly by the
attending nurse by asking the mother to mark a 100 mm
Visual Analog Sedation Scale (VASS) with O being
“Wide Awake” and 100 being “Unable to keep eyes
open”. Vaginal examinations to assess the progress of
labour were conducted approximately every two to four
hours at the discretion of the attending obstetrician. The
cervical dilatation was recorded beside the pain score if
the examination had been performed in the preceding
30 min. If not, the dilatation at the time of the pain
score was estimated from the Friedman curve of labour
which was constructed for each patient. To compare the
analgesic efficacy at similar pain intensities, the mean
VAPS for each group were compared at the ranges of 1
-3,4-6,and 7 - 10 cm of dilatation. After delivery,
both the mother and the attending nurse were asked to
rate the level of pain relief provided by the PCA as good,
adequate or inadequate. The mother was also asked if
she would use this method of pain relief in labour again,
if she were unable to have an epidural.

The Apgar scores at one, five and ten minutes,
umbilical venous and arterial blood gases, and neona-
tal naloxone dose, if required, were all recorded. One
neonatologist (DR), blinded to group assignment,
rated neurobehavioural scores at four and 24 hr of life
using the Neurologic and Adaptive Capacity Score
described by Amiel-Tison.® If the infant was delivered
by Cesarean section, the Apgar and the neurobehav-
ioural scores were not recorded due to the confound-
ing influence of the general anesthetic.
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Five millilitres maternal blood and one millilitre
umbilical venous blood were drawn immediately after
delivery for measurement of serum fentanyl /alfentanil
concentrations. Each sample was centrifuged and
stored at -20°C until the assay was conducted. The
alfentanil and fentanyl concentrations in serum were
diluted in sample diluent and analyzed using
Alfentanil and Fentanyl SingleStep ELISA kits respec-
tively from Bioman Products Inc.?

The wells in the microplate were coated with high
affinity capture antibody to alfentanil or fentanyl. The
diluted serum was added to the well followed by alfen-
tanil or fentanyl conjugated to horseradish peroxidase
enzyme respectively. During the incubation step, the
enzyme conjugate competes with the drug in the sam-
ple for the binding sites on the antibody-coated well.
After a wash step to remove unbound material
3,3’,5,5’-tetramethylbenzidine substrate was added
for the final colour development. The colour intensity
was inversely proportional to the amount of Alfentanil
or Fentanyl in the sample. The light absorbance of the
samples in the microplate was read on an LP 400 fil-
terphotometer (Diagnostics Pasteur) at 620 nm. A
standard curve was made for alfentanil with the fol-
lowing concentrations: 0.1, 0.5, 1.0, 2.5, 5.0, and 10
pg-L7! and for fentanyl with concentrations of 0.01,
0.05, 0.1, 0.25, 0.5, and 1.0 pg-L1. The data reduc-
tion used point-to-point curve fitting. The lowest
limit of detection of fentanyl was 0.01 pg-L-!and the
coefticient of variation was less than 10%.

Demographic data were analyzed with Student’s t
test. Maternal pain and sedation scores, Apgar scores,
and neonatal neurobehavioural scores between groups
were compared using the Wilcoxon two-sample test. To
increase the available number of complete sets of obser-
vations, cervical dilatation was grouped into three
ranges of 1-3 cm, 4-6 cm and 7-10 cm. Mean pain
scores were calculated within each of the three ranges
prior to the between group comparisons. Pearson cor-
relation was used to measure the association between
umbilical drug levels and neonatal characteristics. A P
value of < 0.05 was considered statistically significant.
For the maternal sedation scores, measured at one hour
intervals, a significance level of 0.01 was set to adjust for
multiple testing.

Results

Twenty-five patients were enrolled; two were with-
drawn for failure to follow the study protocol leaving
23 mothers and 24 neonates for analysis. There were
11 parturients in the fentanyl group and 12 in the
alfentanil group. The reason for medical contraindica-
tion to an epidural was coagulopathy in all but two
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TABLE I Maternal demographics

Group F Group A

(n=11) (n=12)
Maternal Age (yr) 25452 269 +25
Maternal Wt (kg) 81.2£135 80.1 £ 13.2
Gest. Age (wk) 38923 37.8+2.6
Primiparous 9 10
Inductions 6 7
C-Sections 3 2
Rate of Dilatation (cm-hr™Y) 1.8+1.6 21+14
Baseline VAS Pain (mm) 65.1 +19.1 673314
PCA Duration (min) 313172 355 + 347
Fentanyl (ug) 852 + 552
Alfentanil (pg) 8840 + 7294
Last Dose - Delivery (min) 392 =+21.6 17 + 14.9*
Drug Consumption (ng-kg  min) 0.034 = .01 0.36 £ .10

Values are mean = S.D. *P < 0.05

Comparison of demographic data of the mothers who received
PCA Fentanyl (Group F) and those who received PCA Alfentanil
(Group A). The only difference was that the last dose - delivery
interval was shorter in the PCA Alfentanil group.

TABLE II Maternal visual analog pain scores

Group F Group A

VAPS@1-3cm 61.0£19.6(n=9) 67.3+29.2 (n=10)
VAPS@4-6cm 549+249 (n=11) 67.7 £20.2 (n=10)
VAPS@7 -10cm 64.6+122 (n=7)* 85.7+13.9 (n=12)*

Values are mean + S.D. * P< 0.01

Comparison of mean Visual Analog Pain Scores between patients
receiving PCA Fentanyl and those receiving PCA Alfentanil. In
order to compare analgesic efficacy at similar pain intensities, the
mean scores at 1 - 3 cm, 4 - 6 cm and 7 - 10 ¢cm of cervical dilata-
tion were compared. Since some women did not request PCA
until 6 to7 cm dilatation and some required a Cesarean section for
dystocia at 5 to 6 cm, the sample size varied from cell to cell.

TABLE III Maternal visual analog sedation scores

Group F Group A
VASS @1 hr 655254 (n=11) 44.8 £+26.0 (n=11)
VASS @ 2 hr 792+16.0(n=9) 59.8+284 (n=238)
VASS @ 3 hr 81.3+168(n=8) 69.8 <325 (n=06)
VASS @ 4 hr 699 +£335(n=7) 69.1+213(n=5)
VASS @5 hr 793+£224(n=4) 715+392 (n=4)
VASS @ 6 hr 89.5+137(n=4) 66.0 =455 (n=4)

Values are mean + S.D.

Mean Visual Analogue Sedation Scale at 1,2,3,4,5 and 6 hours
after the PCA was started. 0 indicates “wide awake” while 100
indicates “too drowsy to keep eyes open”. There was no differ-
ence in the level of sedation between groups.

patients; one of these had Harrington spinal rods, the
other was needle-phobic.

The two groups were similar in age, weight, gesta-
tional age, parity, inductions, type of delivery, baseline
pain scores, rate of cervical dilatation, duration of PCA
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TABLE IV Maternal pain questionnaires
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Group F Group A
(m=11) (n=12)
Good/Adequate Inadequate Good/Adequate Inadequate
Maternal Rating of Pain Relief 10 (91) 1(9) 7 (58) 5 (42)
Nurse’s Rating of Pain Relief 10 (91) 1(9) 9 (75) 3 (25)

The numbers in parentheses indicate percent.

The mother was asked within six hours of delivery “Overall how would you rate this method of pain relief? Good - Adequate -

Inadequate”. There was no difference between the groups.

The questionnaire to the nurse asked “How would you rate this patient’s pain relief? Good -Adequate - Inadequate.” There was no differ-

ence between groups.

TABLE V Neonatal characteristics

Group F GROUP A
(n=11) (n=13)
Weight (g) 3064 = 77 2949 + 55
Gest. Age (wk) 389 +£2.3 378 +25
C-Section 3 2
APGAR 1 (median / range) 6/4-9 8,/4-9
APGAR 5 (median/range) 9/6-9 9/1-9
APGAR 10 (median/range) 9/8-10 9/6-10
4 hr NACS (median/ range) 36 /23-40 (n=28) 35 / 16-40 (n=9)
24 hr NACS (median/range) 36 / 25-39 (n=38) 38 / 18-40 (n=9)
No. Given Naloxone 4 (36.4%) 2 (15.4%)
Umbilical Ven. pH 7.29 + .04* 7.33 + .05*

Values are mean + S.D. * P < .05

Comparison of the characteristics of the neonates whose mothers received PCA Fentanyl (Group F) to those whose mothers received PCA
Alfentanil (Group A). If the neonate was delivered by Cesarean section, Apgar and neurobehavioural scores (NACS) were not recorded
due to the confounding influence of the general anesthetic. The only difference between groups was in the umbilical venous pH.
However, when only the neonates delivered vaginally were compared, this difference disappeared.

TABLE VI Maternal and umbilical venous serum concentrations

Patient Umbilical Venous Maternal Umbilical Venous Maternal Fetal/Maternal
Study Fentanyl ng-mi-1 Fentanyl ng-mi-1 Alfentanil ng-mi-! Alfentanil Ratio
Number m=9) n=9) n=38) ng-mbl(n=38)

1 1.189 1.927 0.62
2 0.574 1.886 0.3

5 1.066 0.574 1.86
6 1.066 0.738 1.44
7 0.82 0.533 1.54
8 0.205 <0.123 1.67
9 0.123 0.451 0.27
10 0.943 1.353 0.7
11 0.574 1.804 0.32
12 <41 54.69 0.07
13 4.26 19.72 0.22
15 <4.1 28.82 0.14
16 13.33 60.6 0.22
17 64.12

18 6.15 27.8 0.22
19 12.46 59.41 0.21
21 31.24 92.7 0.34
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use. The only difference was that the opioid dose- to-
delivery time was shorter in the alfentanil group. The
total fentanyl doses ranged from 292 - 1,686 ng while
the total alfentanil doses ranged from 2,620 pg to
21,540 pg.

Since some women did not request PCA until 6 to
7 cm of dilatation while some required a Cesarean sec-
tion for dystocia at 5 to 6 cm, the sample size varied
from cell to cell. There were no inter-group differ-
ences in Visual Analog Pain Scores (VAPS) from 1 to
3 or from 4 to 6 cm of dilatation. However, the mean
VAPS at 7 to 10 cm dilatation were higher in the
alfentanil group than in the fentanyl group (Table II).

The maternal Visual Analog Sedation Scores
(VASS) displayed in Table III showed no difference
between groups. The incidence of nausea in Group F
was 45% and 17% in Group A (P:NS); the incidence of
pruritus was 15% in Group F and 7.5% in Group A
(P:NS).

Forty-two percent of mothers receiving alfentanil
described the pain relief as inadequate compared with
9% in the fentanyl group but this did not attain statis-
tical significance due to the small number in each cell.
Seventy-three percent of mothers receiving fentanyl
would use this method of pain relief in labour again
but only 33% in the alfentanil group would request it
again. Interestingly, from the nurses’ perspective, both
methods were similar in efficacy (Table IV).

There were no differences between the neonates in
the two groups with regard to weight, gestational age,
type of delivery, Apgar scores, neurobehavioural
scores, umbilical venous pH or naloxone requirement
(Table V).

Maternal and neonatal fentanyl /alfentanil levels
are displayed in Table VI. Blood samples were only
collected on nine subjects in the fentanyl group and
eight in the alfentanil group. The high mean
fetal /maternal (F/M) ratio of 0.97 in the fentanyl
group compared with the F/M ratio of 0.2 in the
alfentanil group is a reflection of the higher lipid solu-
bility of fentanyl. There was no correlation between
maternal drug concentration and PCA duration. The
umbilical venous drug concentration was not correlat-
ed with total fentanyl administered, with one-,five- or
ten- minute Apgar scores or with neurobehavioural
scores. In four subjects the maternal fentanyl level was
below the minimum effective analgesic concentration
(MEAC) of 0.63 ng-ml™ as determined by Gourlay ez
al1 9 All patients in the alfentanil group had a mater-
nal serum concentration greater than 14.9 ng-ml™,
the MEAC of alfentanil. !
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Discussion

The most surprising finding of this study was that
despite the rapid onset of alfentanil it did not prove as
effective for PCA analgesia in labour as fentanyl.
There are several possible reasons for this observation.
First, the doses used may not have been equipotent.
The reported potency of alfentanil varies widely in the
literature depending on the end-point and on whether
a single intravenous bolus or steady-state serum con-
centration model was used.> White and colleagues
found a dose ratio varying from 1:6 to 1:40 when
comparing single boluses of fentanyl and alfentanil for
outpatient anesthesia.!2 In a study of PCA alfentanil
after major abdominal and orthopedic procedures,
Lehmann and co-workers determined that alfentanil
was 1/15th as potent as fentanyl taking into account
both intensity and duration of effect.!0 If this figure is
correct, then the alfentanil patients may have been
receiving less than equipotent doses.

However, if the ratio is closer to 4:1, as stated in
early studies of alfentanil,! 3then the doses of alfentanil
were overly generous in comparison to those of fen-
tanyl and should have proven more effective. In sup-
port of a 10:1 potency ratio, the mean drug
consumption per minute measured in this trial was
almost exactly ten times higher in the alfentanil group.

Another possibility is that through metabolism or
redistribution, the serum concentration of alfentanil
had decreased below the minimum effective analgesic
concentration (MEAC) before the next contraction.

There is little data in the literature that refer to
serum concentrations that provide analgesia in the
conscious patient. To determine the MEAC of alfen-
tanil for labour analgesia, one would need to draw a
maternal venous sample prior to a self-administered
bolus. Using this method, Lehmann and colleagues
determined that the MEAC of alfentanil for postoper-
ative analgesia varied greatly with a range of 0.6 to
99.2 ng-ml'! and a median level of 14.9 ng-ml1.10
The eight patients in our study in whom serum alfen-
tanil concentrations were analyzed at delivery all
demonstrated levels well above this value despite the
average time from last dose to delivery being 17 =
14.9 min. The pain stimulus of a labour contraction
may well require higher serum concentrations for
analgesia than those required for postoperative anal-
gesia after abdominal surgery.

The pharmacokinetic behaviour of alfentanil has
been well-described.!* Alfentanil has a much shorter
elimination half-life than fentanyl (90 min »s six
hours) but its termination of action, as with fentanyl,
is by redistribution. Its initial volume of distribution is
seven-fold smaller than that of fentanyl due to its
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lower lipid solubility so that a higher serum concen-
tration should be reached more rapidly.

The third possibility is that the sedating qualities of
fentanyl offer an improved quality of analgesia over
alfentanil. Fentanyl was associated with higher maternal
drowsiness scores throughout the study but, due to
small numbers, this did not reach statistical significance.

There was no reason to suspect that the degree of
maternal pain was higher in the alfentanil group since
the number of primiparous patients, inductions, rate
of dilatation and baseline pain scores were equally dis-
tributed between groups.

One weakness of this study is that the design uti-
lized a single fixed dosage regimen not allowing titra-
tion to effect. A higher basal infusion rate and shorter
lock-out interval may have been a more appropriate
way to deliver alfentanil. The dosing parameters for
alfentanil in this trial were drawn from a study by
Chauvin et al. who compared the efficacy of intra-
venous and epidural alfentanil for postoperative anal-
gesia following major abdominal surgery.15

The risk of causing neonatal respiratory depression
is one of the major concerns when an opioid is admin-
istered to women in labour. Both fentanyl and alfen-
tanil are rapidly transferred across the placenta and
both are highly bound to alpha-1 acid glycoprotein
(@, - AGP). Since the neonatal level of a, - AGP is
lower than adults, there is more free drug available to
traverse the infant’s blood-brain barrier.1¢

In the judgement of the attending neonatologist,
four of 11 neonates in the fentanyl group and two of
13 in the alfentanil group required naloxone, a clini-
cally significant number, though not statistically dif-
ferent. The important predictor of neonatal
depression was whether the mother had received a
general anesthetic for Cesarean section although
pump time and opioid dose approached significance
(P=0.076 ), (P=0.087).

The incidence of depression after fentanyl labour
analgesia in term infants varies from 0 to 2 %.*! In
Nikkola’s study of 20 patients randomized to receive
either epidural analgesia or PCA fentanyl at doses sinmr
ilar to those in our trial, all babies were vigorous at
delivery. However, these investigators did not allow
any fentanyl in the second stage resulting in a mean
last dose-to-delivery interval of 92 + 81 min. Despite
the lack of visible depression at birth, the fentanyl
neonates had more events of SpO,< 90% over the sub-
sequent 12 hr monitoring period.

The average last dose-to-delivery time in the fen-
tanyl group was 39.2 + 21.6 min and, in the alfentanil
group, was 17 + 14.9 min. Would we have seen less
neonatal depression had we prevented access to the
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PCA in second stage? The literature, although scanty,
does not support this. In a retrospective review from
this institution of 32 infants whose mothers had
received PCA fentanyl , there were three infants who
needed naloxone.!” In addition, in this high-risk
obstetric population, PCA fentanyl was associated
with a 44% incidence of moderately depressed
neonates with an Apgar score < 6 at one minute. The
time from last PCA dose-to-delivery was not a predic-
tor of neonatal depression but the total maternal dose
of fentanyl was. Based on this information, our proto-
col allowed the mother to continue benefitting from
the PCA until the time to delivery was estimated to be
15 min.

There was no measurable difference between
groups in maternal side effects perhaps due to the
small sample size. The incidence of nausea was low in
both groups and a power analysis revealed that to
detect a true difference in nausea would require 75
patients per group.

In a comparison of epidural analgesia with PCA
fentanyl, Nikkola et a/. found that one third of the
patients assigned to the fentanyl group eventually
crossed over to the epidural group due to inadequate
analgesia.# This number is similar to the 42% crossover
rate seen by Muir ez a1 3 Both for ethical reasons and
to avoid this high dropout rate, we chose a population
in whom epidural analgesia was medically contraindi-
cated. The difficulty with this selection policy was that
suitable patients were rare and usually could not be
anticipated. It took over three years to enrol the 23
patients in this study. Despite the small numbers, the
difference in pain scores in late labour is highly signit-
icant. To detect a difference in pain scores between
groups at 4 to 6 cm dilatation with 80% power would
require a sample size of 32 patients/group.

In conclusion, the Visual Analog Pain Scores indi-
cate that neither the fentanyl or the alfentanil group
received effective analgesia. However, in the doses
prescribed in this study, PCA fentanyl provided supe-
rior labor analgesia to PCA alfentanil with no differ-
ence in maternal side effects. The risk of neonatal
respiratory depression when either opioid is adminis-
tered in labour must be recognized.
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