
PPuurrppoossee::  Postoperative itching after intrathecal (IT) narcotics may
be a difficult and important problem for both the anesthesiologist
and the patient in the postanesthetic care unit. Since some studies
have reported success in preventing itching with ondansetron, we
designed a prospective, randomized, double-blinded, and con-
trolled study to test whether prophylactic iv ondansetron effective-
ly reduces the incidence of IT sufentanil-induced pruritus.
MMeetthhooddss::  Thirty-four patients (ASA I–III, age 18–74 yr) underwent
ambulatory surgery after spinal anesthesia with IT lidocaine
(15–100 mg) and IT sufentanil (10 µg). The patients were ran-
domized into two groups to receive iv either 4 mL saline (n = 13)
or 8 mg ondansetron (n = 21) before the IT injection. The inci-
dence of pruritus and other variables was recorded. Pruritus scores
were obtained with a verbal analogue score with 0 meaning none
and 10 the worst itching that the patient could imagine. Statistical
difference was assumed if P < 0.05.
RReessuullttss::  Ondansetron did not reduce the incidence of pruritus (77
vs 81%) compared to placebo (P = 1.000). The pruritus scores
(4.4 vs 3.6) of the two groups were not significantly different (P =
0.670).
CCoonncclluussiioonnss::  There are contradictory findings in the literature
regarding the effectiveness of ondansetron in preventing narcotic-
induced itching. Although some studies have indicated that
ondansetron could prevent this side effect of IT narcotics, a recent
report suggested that ondansetron is not effective in preventing
narcotic-induced itching (sufentanil-morphine) after a Cesarean sec-
tion. In the present study we obtained similar, negative results.

Objectif : Le prurit postopératoire induit par l’administration intrathé-
cale (IT) de narcotiques est un problème important pour l’anesthésio-
logiste et le patient en salle de réveil. Certaines études ont montré que
l’ondansétron prévenait le prurit. Notre étude prospective, ran-
domisée, contrôlée et à double insu voulait vérifier si l’administration iv
préventive d’ondansétron réduit effectivement l’incidence de prurit
induit par le sufentanil IT. 

Méthode : Trente-quatre patients (ASA I–III, de 18 à 74 ans) ont subi
une intervention chirurgicale ambulatoire sous rachianesthésie avec de
la lidocaïne IT (15–100 mg) et du sufentanil  IT (10 µg). Les patients,
randomisée en deux groupes, ont reçu soit 4 mL de solution saline iv
(n = 13), soit 8 mg d’ondansétron (n = 21) avant l’injection IT.
L’incidence de prurit et d’autres variables a été notée. Les scores de
prurit ont été obtenus par une échelle verbale analogique où 0 n’indi-
quait aucun prurit et 10, le pire prurit imaginable. On supposait une
différence statistique si P < 0,05. 

Résultats : L’ondansétron, comparé au placebo, n’a pas réduit l’inci-
dence de prurit (77 vs 81 %, P = 1,000). Le prurit (4,4 vs 3,6) des
patients des deux groupes n’était pas significativement différent (P =
0,670). 

Conclusion : Des résultats contradictoires découlent de publications
sur l’efficacité de l’ondansétron dans la prévention du prurit induit par
les narcotiques. Certaines études ont indiqué que l’ondansétron pou-
vait prévenir cet effet secondaire des narcotiques IT, mais un article
récent montre qu’il n’est pas efficace (avec sufentanil-morphine) après
une césarienne. Nos résultats négatifs sont similaires. 
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Prophylactic ondansetron does not reduce the inci-
dence of itching induced by intrathecal sufentanil
[L’administration prophylactique d’ondansétron ne réduit pas l’incidence de 

prurit induit par le sufentanil intrathécal]
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OSTOPERATIVE itching is a difficult and
important problem for both the anesthesiol-
ogist and the patient in the postanesthetic
care unit (PACU). Patents who suffer from

itching often complain bitterly. Itching after intrathe-
cal (IT) opioids is an undesirable side effect of opi-
oids1–3 which can develop with a frequency ranging
between 20 and 80%.2,4

The mechanisms causing pruritus (and the resul-
tant scratching) are complex2,3,5 and may involve cen-
tral or peripheral mechanisms. Central mechanisms of
opioid-induced pruritus (either systemically or region-
ally) are more important clinically than peripheral
mechanisms. Both central opiate and serotonin recep-
tors are involved. Naloxone (a µ antagonist) is effec-
tive against itching from IT or epidural morphine but
may increase pain.2,3 H1 blockers are not effective
against centrally mediated narcotic-induced itching.3

Since some studies6–8 have reported success with
preventing itching with iv ondansetron, we ques-
tioned whether ondansetron would prevent pruritus
in patients receiving IT sufentanil.

MMeetthhooddss
The Institutional Review Board approved the study,
and written consent was obtained from each patient.
The protocol was a prospective, randomized, double-
blinded, controlled study of the incidence and severi-
ty of itching after IT lidocaine and sufentanil.
Thirty-four ASA physical status I to III patients, 18 to
74 yr old, were scheduled for various outpatient sur-
gical procedures under spinal anesthesia with lidocaine
(15–100 mg, in 7.5% dextrose in water, as needed for
the procedure) and sufentanil (10 µg). Patients were
randomized into two groups (with Statmate software,
Graph Pad, San Diego, CA, USA) to receive iv either
4 mL saline (n = 13) or 8 mg ondansetron (n = 21)
before IT injection.

One investigator prepared the iv solutions of
ondansetron or saline. The patient, the anesthesiolo-
gist [who administered the iv injection and evaluated
the patient in the operating room, (OR)], and anoth-
er investigator (an anesthesiologist who evaluated the
patient in the PACU) were all blinded to whether the
patient received iv ondansetron or placebo. The study
excluded patients with: ages younger than 18 yr or
older than 75 yr, a history of an allergic reaction to
opioids, current opioid use or abuse, psychiatric
impairment, refusal of spinal anesthesia or participa-
tion in the study, coagulopathy, infection at the site of
the proposed IT injection, symptoms of increased
intracranial pressure, current pregnancy, a history of
an adverse or allergic reaction to ondansetron, any dis-

ease associated with pruritus, and any significant car-
diac, liver, or neurological disease.

The patient was placed in a sitting position and,
before the IT injection, received a slow iv injection of
4 mL of normal saline or 4 mL (8 mg) of
ondansetron. Spinal anesthesia was administered in
the sitting position using a 25-gauge pencil point nee-
dle at the L3–4 intervertebral space with a sterile tech-
nique. After free flow of clear cerebrospinal fluid, the
anesthetic mixture was injected at the rate of 1 mL per
five seconds. Immediately after, the patient was placed
in the supine or prone position. Three minutes later,
each patient was assisted into the surgical position.
Patients were monitored for the onset and level of
sympathetic, motor and sensory blockade. The opera-
tion proceeded when adequate sensory and motor
blocks were obtained.

In the OR, doses of 1 to 2 mg of midazolam were
titrated iv to relieve anxiety. No iv narcotic was used
in the OR unless the patient complained that he/she
was uncomfortable [in which case, incremental doses
of fentanyl (25 µg) were given until the patient felt
comfortable]. No other iv sedation medications were
used in the OR. No ketorolac was used in the OR.

Specific variables were evaluated every 15 min in
the OR or PACU for the first 90 min, then every 30
min. The following variables were evaluated: inci-
dence, location and severity [verbal analogue score
(VAS)] of pruritus, postoperative pain, or any other
problems. Pain and pruritus scores were obtained with
VAS with 0 meaning none and 10 the worst pain or
itching that the patient could imagine. Pruritus was
treated with diphenhydramine first and then naloxone
(if necessary) if the patient requested medication to
relieve the itching.

From the OR, all patients went to the PACU. In
the PACU, 30 mg of ketorolac iv were given if the
patient complained of pain and there were no con-
traindications. Also, incremental doses of fentanyl
were given to patients with pain scores greater than 4.
The patient was discharged (from the PACU) when
he/she met our standard criteria: 1) the oxygen satu-
ration (by pulse oximetry) on room air was greater
than 92%; 2) the patient was able to breathe and
cough freely; 3) the systolic blood pressure was 20% of
the preanesthetic level; 4) the patient was fully awake;
5) the patient was able to stand and walk [to go to the
same day surgery (SDS) unit, and home]; 6) the
patient was free of itching (or pain) or did not request
further medication for mild itching (or discomfort).

Power analysis was performed with Statmate soft-
ware (GraphPad) to calculate the minimum number of
patients in each group. A power analysis showed that
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the minimum number of patients for an 80% power
was 35 patients per group to detect a 25% decrease in
the incidence of pruritus (if the incidence was expect-
ed to be 33%). We chose a value on the lower end of
the expected range (20 to 80%). Our original plan was
to study 40 patients in each group (to accommodate
for patient “drop out”). However, the actual inci-
dence of pruritus was much higher than expected so
that a post hoc analysis showed that sample size was
appropriate to exclude a type II error. Values are
reported as mean ± SD or as percentage.
Nonparametric data were analyzed with Fisher’s exact
test or Mann-Whitney U test as appropriate.
Parametric data were analyzed with an unpaired
Student’s t test. All tests were two tailed. Statistical
difference was assumed if P < 0.05.

RReessuullttss
The ages, gender, height, and type of outpatient
surgery (Table) were similar in the two groups, but
patients in the saline group were heavier than in the
ondansetron group (P = 0.024). The incidence of pru-
ritus was not significantly different in the two groups
(77 vs 81%, P = 1.000, Table). Post hoc power analysis
showed a 95% power to see a change in the incidence
from 80% to 42%. The mean maximal pruritus score
(VAS) in the ondansetron group (3.6 ± 2.9) was not
statistically different from that in the saline group (4.4
± 3.4). Sixty-two percent of patients in the saline group
required additional medication (diphenhydramine or
naloxone or both) for pruritus compared to 33% in the
ondansetron group (not statistically different, P =
0.1596). Three patients (two from the saline group and
one from the ondansetron group) needed naloxone (P
= NS). Pain scores were not different between groups.

In the OR, all patients (except five) required 2 to 4
mg midazolam iv for anxiety (with three needing none
or 1 mg and two others needing more than 4 mg). In
the ondansetron group, one patient needed a small
dose of iv fentanyl (25 µg) in the OR. After discharge
from the PACU, all patients (except for one patient
from each group) went to the SDS unit (and then
home). These two patients had urological procedures.
Follow-up after leaving the PACU was impossible in
24% of patients.

DDiissccuussssiioonn
Many patients developed postoperative itching as a
side effect of the IT narcotic. Since ondansetron has
been reported to be effective in treating pruritus
induced by IT morphine or fentanyl,6–8 we designed
this study to test whether iv ondansetron (8 mg)
reduces the incidence of itching induced by IT lido-

caine (15–100 mg) and sufentanil (10 µg) in patients
undergoing ambulatory surgery. Our results show that
the overall incidence of itching was not decreased by
ondansetron.

Most patients had either mild pruritus (not requir-
ing medication) or moderate pruritus (requiring
diphenhydramine but not naloxone). Only three
patients (two in the saline group) had severe pruritus
(not responding to diphenhydramine and needing
naloxone). However, 62% of patients (in the saline
group) required additional medication for pruritus
compared to 33% (in the ondansetron group), but the
difference was not statistically different.

Pruritus (itching) is a sensation2,3 which often leads
to an action (scratching). In the present study, we
asked patients specifically about itching and the inci-
dence of this adverse event in patients exposed to IT
sufentanil was approximately 80%, in contrast to 50%
in a similar study4 by our group. However, the two
studies may not be entirely comparable because the
explanations given to the patients were different. In
the present study, patients were told that the main
purpose of the trial was to test whether ondansetron
would prevent itching after spinal anesthesia with low-
dose lidocaine and IT sufentanil. In our previous
study,4 patients were told that the main purpose of the
study was to compare recovery after two different
techniques for spinal anesthesia, warning about possi-
ble complications including pruritus. Since pruritus is
a sensation,2,3 its perception may also be influenced by
the explanation of the project to the patients.
Therefore, we feel the wide range of reported inci-
dences of IT narcotic-induced pruritus may, in part,
be caused by patient perception of the trial objectives.
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TABLE Demographic and recovery variables

Saline Ondansetron

Number (n) n = 13 n = 21
Sex (M/F) 13/0 18/3
Mean age (yr) 41 ± 10 39 ± 14
Mean height (cm) 176 ± 7 172 ± 7
Mean weight (kg) 88 ± 14 77 ± 11*
Pruritus (%) 77 81
Mean maximal pruritus score (VAS) 4.4 ± 3.4 3.6 ± 2.9
Medication needed for pruritus (%) 62 33
Mean maximal pain score (VAS) 1.3 ± 2.6 1.4 ± 3.1
iv narcotic needed in PACU (%) 38 24
Operation (rectal/other) 7/6 17/4

VAS = verbal analogue score; PACU = postanesthetic care unit. 
*P < 0.05, values are mean ± SD unless otherwise specified.



Postoperative itching after IT narcotics is an unde-
sirable side effect of anesthesia and is caused by sever-
al, complex mechanisms.2,3,5 Current research
indicates that central causes of pruritus are more
important than peripheral ones.2 IT opioid-induced
itching may be related to the cephalad spread of the
drug in the cerebrospinal fluid and its action on both
µ receptors (in the medulla),5,9,10 and central sero-
tonin type 3 receptors (in the spinal cord and medul-
la).11,12 Therefore, opioids that do not cause
peripheral histamine release can still cause itching.2,3

Opioids administered (both systemically and regional-
ly) reach central neural centres. Opioids may also act
on another portion of the brain (probably midbrain)
to reduce itching.10,13 A recent hypothesis14 proposes
that there are itching-specific neurons in the
spinothalamic tract, which respond to histamine.
Ondansetron may not have prevented patients in this
study from experiencing itching because of three rea-
sons: 1) pruritus is the end result of multiple mecha-
nisms; 2) IT sufentanil may produce more pruritus
than other IT opioids;2 3) ondansetron may not have
reached the appropriate central serotonin receptors.

Since IT opioids do not produce itching by the
release of histamine,3 H1 blockers (like diphenhy-
dramine) have little effect on centrally-induced itch-
ing.3 However, diphenhydramine produces a sedative
effect which may be helpful.3 Naloxone (a µ antago-
nist) is often effective against IT or epidural opioid-
induced itching but can increase postoperative pain.2,3

Nalbuphine (a µ agonist-antagonist) and droperidol15

have also been used to prevent pruritus and nausea.
Ondansetron (a serotonin type 3 receptor antagonist)
is also effective in treating pruritus induced by epidur-
al or IT morphine. Borgeat and Stirnemann6 have
demonstrated that 8 mg ondansetron was effective in
treating IT or epidural morphine-induced pruritus.
Another study7 demonstrated that the prophylactic
use of 8 mg of ondansetron significantly reduced the
incidence of IT morphine-induced pruritus. Gurkan
and Toker8 have shown that 8 mg of prophylactic
ondansetron reduced the incidence of IT fentanyl-
induced pruritus. However, a recent study16 suggest-
ed that 8 mg ondansetron did not prevent IT
narcotic-induced itching (morphine-sufentanil) after
Cesarean delivery. Our study presents similar results
with IT sufentanil in outpatient surgery.

In summary, the important findings are as follows: 
1) prophylactic ondansetron (8 mg iv) did not

reduce the incidence of pruritus in patients receiving
IT sufentanil for ambulatory surgery; 

2) pruritus developed with the same intensity in
both groups.
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