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Preemptive opioid
analgesia does not
influence pain after
abdominal hysterectomy

Opioid administration before surgical stimulus may reduce or
prevent subsequent pain. We studiied the effect of timing of
opioid administration on the pain-related behaviour afier ab-
dominal hysterectomy. Eighty-five patients scheduled for ab-
dominal hysterectomy were blindly randomized to receive fen-
tanyl 10 ug- kg=' before induction of anaesthesia (FA), afier
peritoneal incision (FB) or after removal of the uterus (FC),
or sufentanil I pg- kg=' before induction of anaesthesia (SA)
or after peritoneal incision (SB) respectively. All patients received
a standard postoperative analgesic regimen. The time from skin
closure to the first analgesic request was recorded. Pain was
assessed using the VAS and a verbal rating score (VSR | =
no pain to 6 = intolerable pain) every 30 min until patients
asked for the first analgesic, and 24 hr postoperatively. The
times from skin closure to the first analgesic request did not
differ among the five groups. The VAS scores using the two-
way ANOVA with repeated measurements differed among the
five groups (F = 4.046, df = 4, 213, P < 0.005).The VAS
scores with one-way ANOVA differed among the five groups
30 min postoperatively (F = 4.542, df = 4, 58, P < 0.003),
being higher in the FA (6.5 + 1.8) and SA (5.9  2.1) groups
than in the FC (3.2 £ 2.5) group, and at 120 min postopera-
tively (F = 3217, df = 4, 18, P < 0.05), being higher in the
FA than in the FB group (6.1 £ 15 and 2.6 * 1.9 respectively).
The VRS scores did not differ among the FA, FB, FC, SA
and SB groups at any time. This study failed to demonstrate
a preemptive effect of systemic administration of fentanyl or
sufentanil in the doses tested.
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Ladministration d'un morphinique avant le stimulus chirur-
gical pewt diminuer ou prévenir la dovleur qu’il déclenche.
Nous avons éwdié leffer chronologique de ladministration
d'un morphinique sur le comportement douloureux aprés une
hystérectomie abdominale. Quatre-vingt-cing patientes pro-
grammées pour une hystérectomie abdominale sont réparties
au hasard et en aveugle pour recevoir respectivement 10
ug - kg~! de fentanyl avant linduction de 'anesthésie (groupe
EA), apreés lincision du péritoine (groupe FB) ou aprés la-
blation de lutérus (FC), ou du sufentanil 1 ug- kg=' avant
linduction de lanesthésie (SA) ou aprés lincision péritonéale
(SB). Apres lintervention toutes les patientes regoivent une
médication analgésique standard. Le délai entre la fermeture
de la peau et la premiére demande d'analgésique est enregistré.
La douleur est évaluée sur une échelle visuelle analgique (EVA)
et verbale simple (EVS) (cote évaluation verbale: 1 = pas de
douleur a 6 = douleur intolérable) aux trente minutes jusqu au
moment de la réclamation par la patiente d'un premier anal-
gésique et pendant les 24 h qui suivent lintervention. Le délai
entre la fermeture de la peau et le premier analgésique nest
pas différent entre les cing groupes. Les scores de I'EVA analysés
par ANOVA a deux voies sur des mesures répétées différent
entre les cing groupes (F = 4,046, df = 4, 213, P < 0,005).
Les scores de 'EVA avec I'ANOVA simple différent entre les
cing groupes 30 min apreés lintervention (F = 4,542, df =
4, 58, P < 0,003), érant plus élevés dans les groupes FA (6,5
t 18) et SA (5,9 * 2,1) comparativement aux groupes FC
(3.2 £ 2,5). IIs different aussi & 120 min aprés l'intervention
(F= 3217, df = 4, 18 P < 0,05) en étant plus élevés dans
le groupe FA que dans le groupe FB (6,1 £ 1.5 et 26 + 1,9
respectivement). Les scores de UEVS entre les groupes FA, FB,
FC SA et SB ne différent jamais. Aux doses étudiées, cette
étude ne démontre pas leffet antialgique préventif de l'admi-
nistration systémique de fentanyl ou de sufentanil,

Analgesic strategies applied before the surgical stimulus
may prevent the increase in excitability of the central nerv-
ous system and prevent or attenuate postoperative pain. 2
However, the results of clinical studies comparing the ef-
fectiveness of an analgesic intervention made before
surgery with the same intervention made after surgery
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are contradictory. Some studies demonstrate a better ef-
fect when an analgesic intervention like wound infiltration
with local anaesthetic,? epidural opioid,* or intravenous
morphine,’ are administered before than after surgery.
Other studies demonstrate no effect of the timing of in-
terventions, such as wound infiltration with local anaes-
thetic,® epidural local anaesthetic and morphine,’ epidural
bupivacaine,® on postoperative pain.

The present study was designed to evaluate the influ-
ence of the timing of opioid analgesia and the related
postoperative pain after total abdominal hysterectomy.
We tested the hypothesis that fentanyl and sufentanil
would be more effective in reducing postoperative pain
when administered before induction of anaesthesia than
after peritoneal incision or removal of the uterus.

Methods

With the approval from the Hospital Ethics Committee
and informed consent, 85 unpremedicated women, ASA
1 and 2, scheduled for elective abdominal hysterectomy
through a midline subumbilical incision were eligible for
the study. Exclusion criteria were a history of chronic
pain, regular intake of analgesic drugs, or a history of
psychiatric disease.

Patients were numbered consecutively and assigned to
one of the fentanyl (FA, FB, or FC), or sufentanil groups
(SA or SB), according to a randomization schedule gen-
erated by a table of random numbers by means of a
computerized statistical package (Statgraphics®). The
contents of a secaled envelope indicated the patient’s
group, determined by the opioid and the timing of its
administration. The study was double-blind. Three sy-
ringes, one with fentanyl or sufentanil, and two with nor-
mal saline of equal volume as that containing opioid were
prepared by an anaesthetist, who was involved in the
patient randomization (opening of the envelopes) but not
in its anaesthesia, pain assessment or data collection. All
other anaesthetists, anaesthetic nurses and patients were
unaware of the group to which the patient was assigned.
Postoperative pain was assessed by an independent ob-
server, who was not involved in patient randomization
or anaesthesia administration.

Patients were assigned to groups FA and SA to receive:
fentanyl 10 ug-kg~!, sufentanil 1 pg-kg~' respectively
five minutes before induction of anaesthesia, and an equal
volume of normal saline after incision of peritoneum and
after removal of the uterus. Those assigned to groups
FB and SB received fentanyl 10 ug- kg™! or sufentanil
1 pg-kg~! respectively after incision of the peritoneum,
and equal volumes of normal saline five minutes before
induction of anaesthesia and after removal of the uterus.
Group FC received fentanyl 10 ug - kg~! when the uterus
was removed and equal volumes of normal saline five
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minutes before induction of anaesthesia and after incision
of the peritoneum. A third sufentanil group with injection
after removal of the uterus was not included, because
in a pilot study we found this timing of sufentanil ad-
ministration to delay extubation in some patients.

No opioid premedication was given and no other
opioids were administered at induction intraoperatively
except for the fentanyl and sufentanil as per the study
protocol. After preoxygenation for three to four minutes,
anaesthesia was induced with midazolam 0.1 mg- kg~',
thiopentone 3-4 mg- kg~', vecuronium 0.1 mg- kg,
and maintained with N,O and isoflurane, inspired con-
centration 0.5% in O,, throughout surgery. Isoflurane ad-
ministration was discontinued in all groups after closure
of the peritoneum.

In the immediate recovery period no analgesics were
given until patients asked for them. Pain at rest was as-
sessed every 30 min after skin closure until the first anal-
gesia request and 24 hr later. The time to the first anal-
gesia was recorded. Thereafter all patients received a
standard analgesic regimen (propoxyphene 75 mg with
paracetamol 600 mg im six hourly supplemented by mep-
eridine 50 mg given im 12 hr postoperatively). For ethical
reasons more analgesia was available to patients who
might request it. However, none of our patients asked
for additional analgesics to those prescribed by the clock.

In an attempt to assess pain better, particularly in the
early postoperative period when some patients might have
difficulty in cooperating, two pain scales were chosen and
always administered in the same sequence. A self-rating
method, the visual analogue scale (VAS), consisted of
a 10 cm horizontal line with the zero point representing
no pain and the 10 cm point representing worst pain,
and a verbal rating scale (VRS) scoring pain intensity
from 1 = no pain to 6 = intolerable pain were used.
All patients were given instructions in the use of VAS
and VRS on the preoperative visit, the day after surgery.

Data analysis
Data are presented as the mean and standard deviation.
Among the five groups significance was tested by one-
way ANOVA to compare the demographic data, the du-
ration of anaesthesia, and the time from skin closure to
first analgesic request.

The VAS scores were analyzed for the five groups using
a two-way repeated measurements ANOVA, and at each
time point with one way ANOVA, including the five
groups. The VRS scores were analyzed with the Kruskall-
Wallis test. A power analysis has also been performed.

Results
No differences were found with regard to the age, body
weight and height of patients among the five groups. The
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TABLE 1 Demographic data and clinical variables of each group of patients
Fentanyl Fentany! after Fentanyl afier Sufentanil Sufentanil after
before peritoneal removal before peritoneal
induction incision of uterus induction incision
n=17) n=17) n=17) n=17) h=17)
Age (yr) 45194 42187 41 £ 105 48 +94 46+ 109
Body weight (kg) 71 x 121 66 + 12.1 64 1 104 M+t124 671108
Height (cm) 160 £ 4.3 160 £ 3.5 163 +6.3 162 + 4.1 161 £ 6.1
Duration of anaesthesia (min) 123 + 539 121 £ 61.2 97 £ 46.7 146 + 75.0 145 £ 71.9
Skin closure to first analgesic (min) 73+ 443 85 + 80.5 105 +61.2 58 +35.7 66 + 36.3
Mean £ SD.
TABLE I  Postoperative VAS pain scores in each group 30, 60, 90, 120, 150 min and 24 hr postoperatively
Fentanyl Fentanyl after Fentanyl afier Sufentanil Sufentanil after
before peritoneal removal before peritoneal
induction incision of uterus induction incision
30 min 6518 51+£23 32425 59x21° 45120
n=11) n=12) (n=14) (n=14) (n=12)
60 min 4416 35+21 39126 4616 43129
n=7 (n=10) (n=13) n=y% n="7
90 min 38+09 22+ 1.0 31x21 47%14 4021
(n=3) n=75) n=9 (n=4 (n=75)
120 min 6.1+ 159 2619 41118 57108 41212
(n=5) (n=3) (n=9 (n=2 (n=3)
150 min 4.6 £ 0.8 34119 38+24
(n=2) (n=4) (n=4)
24 hr 40+ 2.1 43122 34118 3819 37+19
n=17 n=17 (n=17) n=17 n=17
Mean + SD.

ab ac. p< (003, % P< 0.05.

duration of anaesthesia, and the time elapsed from skin
closure to the first analgesic did not differ among the
FA, FB, FC, SA, and SB groups (Table I). None of
the patients requested additional analgesia to those pre-
scribed for the first 24 hr postoperatively.

Since once a patient requested for analgesia she was
no longer assessed for pain until 24 hr later, the number
of patients assessed at each 30 min interval postopera-
tively varied accordingly to the first analgesic request.
An incomplete recovery 30 min postoperatively or even
later prevented some patients from cooperating in pain
assessment. The difficulty they had in responding to the
VAS was greater than the VRS, This explains the missing
data and the different numbers of patients assessed using
the VAS and the VRS for the same time points (Tables
1I and III).

A difference of VAS score among the five groups was
found with two-way repeated measurements ANOVA (F
= 4,046, df = 4, 213, P < 0.005), group FC having
a lower VAS score for all the measurements over the
24 hr (3.52) than the FA group (4.95). At each time point,

the one-way ANOVA with Bonferroni correction for mul-
tiple comparisons showed a difference at 30 min (F =
4.542, df = 4, 58, P < 0.003). The VAS scores were
higher in groups FA (6.5 = 1.8) and SA (5.9 £ 2.1)
than in the FC group (3.2 £+ 2.5).

At 120 min, the VAS scores were different (F = 3.217),
df = 4, 18, P < 0.05), being higher in the FA (6.1 +
1.5) than in the FB (2.6 + 1.9) group Table II).

The analysis of the VRS data, using the Kruskal-Wallis
test showed no differences among the five groups at any
time (Table III). A two factor power analysis showed
that for sample size of 17 the power of the test was
>0.99677.

Discussion

This study failed to show that opioid administration given
before surgery results in reduced early postoperative pain
compared with the same dose of the same opioid given
after the surgical stimulus. These results apply to different
opioids (fentanyl and sufentanil), and different timing of
opioid administration (pre-incisional, after incision of the
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TABLE Il  Postoperative VRS pain scores in each group.30, 60, 90, 120, 150 min and 24 hr postoperatively
Fentany! Fentanyl after Fentanyl after Sufentanil Sufentanil afier
before peritoneal removal before peritoneal
induction incision of uterus induction incision
30 min 39+ 16 42+ 14 32115 45108 39+13
(n=16) n=17 (n=14) n=1%5 (n=16)
60 min 34115 38%13 35+ 14 44t 1.1 41110
(n=10) (n=11) (n=13) (n=28) (n=10)
90 min 30%07 28+12 KA S B 40100 42108
(n=3) (n=6) (n=8) (n=3 (n=35)
120 min 38105 30+13 33+ 11 4000 4000
(n=75) (n=6) n=8 (n=2) (n=2
150 min 45107 34113 38x13
n=2 (n=5) (n=9
24 hr 35+13 34112 35+09 3411 3511
n=17 (n=17) (n=17) n=17 n=17
Mean £ SD.

peritoneum or after removal of the uterus). On the con-
trary, VAS scores were. found to be lower in group FC
at 30 min than in the FA and SA groups, and lower
in group FB at 120 min than in the FA group, suggesting
that residual concentrations of the opioid rather than a
preemptive effect contributed to postoperative analge-
sia.

Few controlled prospective studies have compared
preoperative analgesic administration with analgesia given
after the surgical stimulus. The analgesic intervention has
been infiltration with local anaesthetic, field block, ad-
ministration of local anaesthetic and/or opioid via an
epidural catheter, regional block, or morphine given im/
iv. Preincisional lidocaine infiltration for elective inguinal
herniotomy was found to be more effective in providing
postoperative analgesia than postincisional infiltration.?
Extradural fentanyl has been reported to be more effective
in reducing postoperative pain when given before than
after skin incision.* However, design flaws such as epi-
dural lidocaine test dose, age differences between the two
groups and preponderance of women in the preemptive
group limit the validity of the results.

Caudal block in paediatric patients given before the
onset or at the completion of surgery did not affect the
duration of postoperative analgesia.® Inguinal field block
before or after hernia repair,® continuous epidural infu-
sion of bupivacaine and morphine before and after major
abdominal surgery,” and epidural blockade before or after
abdominal hysterectomy,® did not affect the immediate
or late postoperative pain, whether block was given before
surgery or at a later stage. These results are similar to
ours. Richmond er al. showed that a small dose of mor-
phine has a greater effect on analgesic requirements when
given before rather than after the surgical stimulus.’ These
results differ from ours. However, Richmond et al. ad-

ministered the opioid at the time of closure of the per-
itoneum and assessed postoperative analgesic require-
ments using PCA, while we used a standard analgesic
regimen and assessed the postoperative pain, We have
chosen removal of the uterus as the late time point be-
cause the much higher equipotent doses of the opioid
we administered than those used in the Richmond’s study
might delay tracheal extubation and proper communi-
cation in the early recovery period, if opioids had been
given at closure of peritoneum.

The conclusions of the studies said to support or to
refute preemptive analgesia are controversial. Some have
design flaws, such as preoperative administration of an
opioid, - or extradural local anaesthetic test doses in all
patients.*’

Our data did not exclude a delayed preemptive an-
algesic effect, in the late postoperative period, beyond
24 hr. Nonetheless, in unmedicated volunteers pre-injury
infiltration with lidocaine reduced hyperalgesia to pin-
prick and brushing outside the injury more effectively
than the postinjury infiltration, but this effect was short-
lasting. '® We did not measure the effect of timing of the
systemic opioids on hyperalgesia. Abram and Olson have
shown that systemic opioids do not suppress hyperalgesia
that has been reported with intrathecal opioids. 2

The validity of preemptive analgesia as a routine treat-
ment strategy remains uncertain, Failure to reproduce the
experimental results in clinical practice may be due to
suppression of the preemptive effect by general anaes-
thesia. In clinical practice surgical stimulus always takes
place during general anaesthesia, independent of whether
opioids, NSAIDs, or local anaesthetics are administered
before or after the surgical stimulus. One experimental
study demonstrated that halothane antagonized the pre-
emptive analgesia produced by N;O in rats.!! The pos-
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sible impact of isoflurane on the preemptive analgesia
has not been investigated. A preemptive analgesic effect
of lidocaine on thermal and mechanical hyperalgesia has
been demonstrated in unmedicated volunteers, 0

In conclusion, our results failed to show a preemptive
effect of fentanyl or sufentanil but demonstrated, by VAS,
that the duration of action of the analgesic was nearly
constant, so that the preemptively administered analgesic
had an earlier offset of action.
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