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ABSTRACT
OBJECTIVE: Antagonism of the central nervous system inhibitor neurotransmitter gamma-Aminobutyric acid 
(GABA) or serotonergic system activation is an important factor in the pathogenesis of intrathecal morphine-in-
duced pruritus. This study tested the hypothesis that preoperative use of ondansetron, gabapentin or mirtazapine 
can prevent morphine-induced pruritus.

METHODS: We randomly allocated 80 patients of American Society of Anesthesiology (ASA) classification I and 
II physical status who were to undergo unilateral inguinal hernia or pilonidal sinus operations under spinal anes-
thesia into 4 equal groups. The first 3 groups received oral doses of 30 mg mirtazapine, 8 mg ondansetron, and 
1200 mg gabapentin at 2 hours, 10 minutes, and 1 hour before surgery, respectively, and the fourth group was 
given a placebo. All patients received intrathecal injection of 15 mg of 0.5% hyperbaric bupivacaine and 0.2 mg 
morphine. Pruritus was evaluated at 0, 3, 6, 9, 12, and 24 hours after intrathecal morphine administration, and 
details of presence, onset time, duration, localization, and severity of pruritus were recorded.

RESULTS: Incidence of pruritus was significantly more frequent in the placebo group compared to ondanse-
tron, gabapentin, and mirtazapine groups (70%, 55%, 35%, and 35%, respectively). In general, onset of pru-
ritus was between 2 and 6 hours after intrathecal morphine injection; however, onset in the gabapentin group 
(mean±SD: 4.75±2.7 hours; p=0.019) was delayed compared to other groups. It was observed that pruritus 
persisted relatively longer in the ondansetron and placebo groups (mean±SD: 6±3.08; 5.82±2.96 hours, respec-
tively; p=0.047). No statistical determination was made regarding location of pruritus. Severity of pruritus was 
greater in the placebo group (p=0.0001). Necessity for antipruritic treatment was not statistically significantly 
different between groups.

CONCLUSION: Incidence and severity of intrathecal morphine-induced pruritus decreased with use of each of 
all 3 drugs compared to placebo.
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Intrathecal use of morphine provides intense, pro-
longed analgesic effect, and it is frequently used 

in the relief of postoperative pain [1]. However, the 
side effects of opioids, which can affect patient com-
fort and safety, restrict the therapeutic effects. Itching 
is the most frequently seen side effect of intrathecal 
morphine, with an incidence ranging 62–94% [2, 3]. 
Itching continues to be a challenging and problem-
atic issue that is difficult for anesthetists to treat [4, 
5]. Pharmacological agents, such as antihistamines, 
5-HT3 (serotonin) receptor antagonists, opioid an-
tagonists, opioid agonist-antagonists, propofol, and 
non-steroidal anti-inflammatory drugs (NSAID) 
have been used to fight this challenging side effect 
[1, 6]. Interaction between intrathecal morphine and 
5-hydroxytryptamine subtype 3 (5-HT3), which af-
fects the central nervous system (CNS), is thought to 
play a role in the pathogenesis of itching [5]. There-
fore, ondansetron, as a 5-HT3 receptor antagonist, 
and mirtazapine, a presynaptic α-2 antagonist that 
increases central serotoninergic effect by blocking 
5-HT2 and 5-HT3 receptors, may be effective in 
controlling itching. Though its mechanism has not 
been explained, itching may be associated with opi-
oids that behave as antagonists to central inhibitor 
neurotransmitters (GABA and glycine) [7]. The an-
ticonvulsant agent gabapentin, which is a structural 
analogue of GABA, may be effective in the manage-
ment of itching. To this end, the present prospective, 
randomized, placebo-controlled study was conducted 
to determine the efficacy of ondansetron, gabapentin, 
and mirtazapine in the prevention of the itching that 
frequently develops after spinal anesthesia using bu-
pivacaine and morphine on patients undergoing uni-
lateral inguinal hernia or pilonidal sinus surgery, and 
to assess the superiority of one drug over another.

MATERIALS AND METHODS

The present study was performed on a total of 80 
patients with American Society of Anesthesiology 
(ASA) classification I and II physical status aged 
18–65 years who underwent unilateral inguinal 
hernia or pilonidal sinus surgery. Approval was ob-
tained from the ethics committee of Istanbul Uni-
versity Faculty of Medicine.
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During preoperative visit, all patients were in-
formed about the procedure and their written con-
sent was obtained. Patients for whom regional an-
esthesia was contraindicated; those who declined to 
undergo the procedure; individuals allergic to drugs 
used; patients with any systemic disease that causes 
itching; patients with history of locomotor diseases 
or postoperative nausea and vomiting; those suffer-
ing from preoperative pruritus; cases treated with 
opioids or antiemetics; mentally retarded persons; 
and antidepressant, antipsychotic, and antiepileptic 
drug users were not included in the study. In addi-
tion, patients in whom dural puncture could not be 
achieved, and those using opioids perioperatively as 
pain relievers were excluded from the study. None 
of the patients received premedication. Patients 
were randomized equally into groups of 20 subjects. 
As prophylaxis, Group 1 received oral dose 8 mg 
ondansetron 10 minutes before the operation, and 
Group 2 was given oral dose 1200 mg gabapentin 1 
hour preoperatively. Group 3 received oral dose 30 
mg mirtazapine 2 hours before surgery, and Group 
4 was given sugar pills as placebo 10 minutes before 
the operation. 

Venous access was provided using a 20-gauge 
cannula 30 minutes preoperatively, and patients 
were hydrated with 500 ml 0.9% NaCl intravenous 
(IV) infusion. Patients were monitored, and non-
invasive measurements of systolic arterial pressure 
(SAP), mean arterial pressure (MAP), heart rate 
(HR), and blood oxygen saturation (SpO2) level 
were taken. Patients were seated, and site of the spi-
nal anesthesia was disinfected with sterile solution. 
L3-4 or L4-5 intervertebral space was located and 
26-gauge spinal needle was inserted through mid-
line approach to enter subarachnoidal space. After 
clear drainage of cerebral spinal fluid (CSF) was 
observed, spinal anesthesia was applied using 0.5% 
hyperbaric bupivacaine 15 mg (3 mL), and 0.2 mg 
(0.1 mL) morphine. Patients were placed in supine 
position and head was elevated 30 degrees. Level 
of sensory block was evaluated using pinprick test 
for dermatome level, and grade of motor block was 
assessed using Bromage Scale: 0=lack of paralysis, 
the patient is able to freely move hip, feet, knee, and 
ankle; 1=patient is able to move knee, and feet, but 



cannot elevate straight leg; 2=patient cannot bend 
knee, can only move feet; 3=complete paralysis.

At the time of surgical team incision, patients 
were given midazolam (Demizolam®) at a dose of 
0.05 mg/kg. Degree of sedation was evaluated us-
ing Ramsay scale: 1=patient is agitated and rest-
less; 2=patient is cooperative, oriented, and tran-
quil; 3=patient is sleeping, but responds to verbal 
stimuli; 4=patient is sleeping, moderate response to 
painful stimuli; 5=patient is sleeping, slow response 
to painful stimuli; 6=patient is sleeping, lack of any 
response to painful stimuli.

SAP and MAP levels below 80 and 60 mmHg, 
respectively, were accepted as hypotension. In the 
event of persistent hypotension, IV fluid replace-
ment, then 5–10 mg IV ephedrine was adminis-
tered. Heart rate below 50 bpm was considered 
bradycardia and treated with 0.5 mg IV atropine. 
In addition, it was predetermined that midazolam 
would be re-instituted during operation if needed 
to maintain Ramsay score between 2–4 points and 
that oxygen support via facemask would be kept 
ready in case of need.

At postoperative 0, 3, 6, 9, 12, and 24 hours, pa-
tients were questioned about the presence of itch-
ing, and if present, further questioned about time of 
onset, duration, location, and severity (none, mild, 
moderate or severe). If itching was severe, then 10 
mg IV diphendydramine was administered, fol-
lowed by an opioid antagonist, if necessary. At the 

same time intervals, patients were questioned about 
severity of pain using visual analogue scale (VAS) 
in which 0 indicated patient was asymptomatic and 
10 represented the most severe pain. Intramuscular 
diclofenac sodium at a dose of 75 mg was admin-
istered when VAS score was >5. At the same time 
intervals, inquiries were also made about presence 
of nausea or vomiting (absent, mild, moderate or se-
vere). In case of severe nausea or vomiting, metoclo-
pramide (10 mg IV) was administered. Other side 
effects related to intrathecal morphine application, 
including urinary retention, constipation, and respi-
ratory depression, were also evaluated. 

While evaluating study data, for statistical 
analysis Number Cruncher Statistical System 
software (2007 package; NCSS, LLC; Kaysville, 
Utah, USA) was used. In addition to descriptive 
statistical methods (mean, standard deviation), in 
repetitive measurements of multiple groups, Fried-
man test was used, and for comparisons between 
groups, Kruskal-Wallis test was used. Subgroups 
were compared employing Dunn’s multiple com-
parison test, and for qualitative data, chi-square 
and McNemar’s tests were used. Results were eval-
uated at a level of p<0.05.

RESULTS

None of the eligible patients was excluded from the 
study for any reason; a total of 80 patients were al-
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  Group 1 Group 2 Group 3 Group 4 
  (n=20) (n=20) (n=20) (n=20)

Age (years) 41.6±10.92 41.4±10 41.75±9.94 41.55±9.84
Gender (M/F) 16/4 15/5 16/4 17/3
Height (cm) 174±6.97 171.9±6.27 173.95±6.64 173.15±6.64
Body weight (kg) 76.95±7.91 76.65±6.83 76.4±7.98 78.45±8.09
Operative time (min) 62±11.85 60.25±11.64 61.25±7.41 61.25±9.72
Type of surgery (n; %)    
İnguinal hernia repair 13; 53.84% 12; 60% 12; 60% 12; 60%
Pilonidal sinus excision 7; 46.16% 8; 40% 8; 40% 8; 40%

Table 1. Comparison of demographic data of the patient groups



located equally into 4 groups that were compared 
based on demographic data. No significant differ-
ence was seen between groups with regard to age, 
gender, body weight, operative time, and type of 
surgery (p>0.05) (Table 1).

During 24 hours of follow-up, a statistically sig-
nificant difference was observed between incidence 
of itching at postoperative 3 and 6 hours (p=0.01 
and p=.008, respectively). At these time points, in-
cidence of itching was higher in Group 4 compared 
to Groups 1, 2, and 3. However at other time points, 
a significant difference was not detected among the 
4 groups (Table 2).

A statistically significant difference was ob-
served between onset and duration of itching in 
all patient groups. In Group 2, onset of itching 
was statistically significantly delayed compared 
to Group 3 and Group 4 (p=0.019). Duration of 
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itching in Group 1 and Group 4 was found to be 
statistically significantly longer versus Groups 2 
and 3 (p=0.047) (Figure 1).

Itching was observed on face, trunk, lower, and 
upper extremities, and no significant intergroup 
difference was detected with regard to location of 
itching. In Group 4, severity of itching observed 
at postoperative third and sixth hours was higher 
relative to other groups. (p=0.006, and p=0.009, 
respectively). However, a significant difference was 
not found between groups as for necessity of treat-
ment for itching (Figure 2).

In Group 4, mean VAS scores detected at post-
operative hour 4 and 9 were higher compared to 
other groups. However, need for pain treatment did 
not differ among groups. No difference in presence 
of adverse effects of opioids, such as nausea, vomit-
ing, and urinary retention was observed. While no 

  Group 1  Group 2  Group 3  Group 4  p

  n % n % n % n %

0 hr 1 5 0 0 1 5 3 15 =0.256
3 hr 7 35 4 20 7 35 14 70 =0.01
6 hr 11 55 7 35 4 20 14 70 =0.008
9 hr 5 25 7 35 2 10 7 35 =0.228
12 hr 1 5 3 15 0 0 3 15 =0.238
24 hr 0 0 0 0 0 0 0 0

Table 2. Comparison of incidence of itching in patient groups
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Figure 1. Comparison of patient groups regarding on-
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treatment of itching.
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difference was detected between intraoperative se-
dation doses, mean Ramsay score at post treatment 
60 minutes in Group 2 was found to be statistically 
significantly higher when compared to mean values 
of Groups 1, 3, and 4 (p=0.004). Ramsay sedation 
scores did not exceed 5 points in any of the patients, 
nor was respiratory depression seen in any patient.

DISCUSSION

Intrathecal morphine is an attractive alternative in 
the management of postoperative pain in that it 
provides intense and long-term analgesia without 
motor block and marked central system depression 
[1]. Itching is the most frequently seen side effect 
of intrathecal opioids, with a reported incidence of 
62–94% [2, 3, 4, 5, 6, 7, 8]. Numerous theories have 
been proposed to explain the mechanism of itching 
caused by intrathecal opioids, however underlying 
etiology is still unknown. This unwanted side effect 
can be very disturbing to the patient, patient may 
be resistant to traditional antipruritic treatments, 
itching may adversely affect patient satisfaction, and 
may hinder postoperative management of pain. 

In the present study evaluating itching related to 
the use of intrathecal morphine, itching of relatively 
higher incidence (70%) and severity was observed 
in the placebo group. In all groups, itching was 
generally observed to begin between postoperative 
hours 2 and 6; in the gabapentin group, time of on-
set was greater than in other groups (6±3.08 hours 
vs 5.82±2.96 hours). Scratch marks were observed 
on face, trunk, upper, and lower extremities; how-
ever, in none of these locations was the itching sta-
tistically significantly more frequent. Excluding the 
mirtazapine group, in all other groups itching was 
more severe at 3, 6, and 9 hours post surgery. Treat-
ment for itching was required in 1 ondansetron, 2 
mirtazapine, and 3 placebo users, while none of the 
patients in the gabapentin group required antipru-
ritic treatment. Yet a significant difference in need 
for treatment was not observed between groups.

Sheen et al. administered prophylactic treatment 
with 1200 mg oral gabapentin or placebo to prevent 
itching developed after orthopedic surgery of lower 
extremities in 2 groups of 43 patients who had re-

ceived 0.2 mg intrathecal morphine, and they found 
higher incidence rates of itching in placebo group 
when compared with gabapentin group (77.5% vs 
47.5%) [9]. Similar to the present study, itching 
manifested later in the gabapentin group relative to 
the placebo group (gabapentin: 6.2±1.8 hours). In 
the current study location sites of itching did not 
differ between groups; however, in the Sheen et al. 
study, itching was most frequently (68%) observed 
in the trigeminal region. In addition, in the present 
study, antipruritic treatment was not required in the 
gabapentin group; however, 3% of patients in the 
gabapentin group in their study required antipru-
ritic treatment. 

 In another study, Sheen et al. compared prophy-
lactic use of mirtazapine with placebo on 110 pa-
tients, and observed higher incidence of itching in 
the placebo group (52% and 75%, respectively). Du-
ration of itching was not different between groups, 
but onset of itching was delayed with mirtazapine 
premedication (3.2±7.2 hours) [10]. In the current 
study, time to onset of itching did not differ between 
mirtazapine and placebo groups, but onset of itch-
ing was delayed in the gabapentin group (4.75±2.7 
hours). Though itching was more frequently local-
ized on face, in the mirtazapine group, itching was 
most frequently localized on the trunk. The face 
was also the most common location for itching in 
the placebo group. Itching was more severe in the 
placebo group, and 19% of the patients required 
treatment. In the mirtazapine group, only 4 pa-
tients needed treatment. In the current study, treat-
ment was required for 10% of the patients in the 
mirtazapine group, and 15% in the placebo group, 
without any significant intergroup difference in the 
severity of itching.

Koju et al. used prophylactic doses of 4 mg IV 
ondansetron, and also 4 mL physiologic saline as 
placebo in 50 patients who were to undergo cesar-
ean section in order to prevent itching caused by in-
trathecal morphine, and observed itching 16–88% 
more frequently in the placebo group. Ondansetron 
also demonstrated effectiveness reducing postoper-
ative nausea and vomiting, two side effects that were 
seen more frequently in the placebo group (8% and 
56%, respectively) [11]. In another study investigat-
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ing intrathecal morphine-induced itching, Kung 
et al. prophylactically used 8 mg IV ondansetron 
during umbilical cord clamping or postoperatively 
in the postanesthesia recovery room as a therapeu-
tic dose in 82 patients who had undergone cesar-
ean section, while the placebo group received only 
physiologic saline. When compared to the placebo 
group, prophylactic or therapeutic use of ondanse-
tron did not decrease severity of itching at all [12]. 
In the present study, decrease in the severity of itch-
ing at third and sixth hours after administration of 
ondansetron was observed, but without any signifi-
cant difference when compared to placebo group. 

In a prospective randomized, double-blind pla-
cebo-controlled study performed by Chiravanich et 
al. on 180 cases of orthopedic surgery using intra-
thecal 0.5% isobaric bupivacaine and 0.2 mg mor-
phine, the authors compared preoperative prophy-
lactic use of 600 mg oral gabapentin and placebo 
in the prevention of itching induced by intrathecal 
morphine [13]. They observed only 21.4–41.7% 
decrease in the severity of itching at postoperative 
4 hours without serious drop in the degree of itch-
ing with gabapentin [14]. In the current study, ga-
bapentin decreased severity of itching at postopera-
tive 3 and 6 hours, without a significant difference 
compared to placebo group. 

Szarvas et al. compared higher doses of intrathe-
cal morphine (dose of 0.01 mg/kg up to 0.7 mg) 
with ondansetron and placebo in the prevention 
of postoperative itching, and apart from above-
mentioned studies, superiority of ondansetron over 
placebo was not reported [1]. Yazigi et al. combined 
highly lipophilic sufentanyl (2.5 mcg) to intrathecal 
0.1 mg morphine, and compared this combination 
with 8 mg ondansetron and placebo, and couldn’t 
observe any difference between groups in preven-
tion of postoperative itching [15]. This finding was 
explained by preferential binding of sufentanyl to 
serotonin receptors in the spinal cord relative to on-
dansetron because of its rapid onset of action.

Pirat et al. compared ondansetron and placebo in 
young male patients, and Somrat Charuluxananan 
et al. compared nalbufin, ondansetron, and placebo 
in 240 women who had undergone cesarean section. 
As in the present study, a significant difference was 
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not detected between groups regarding postopera-
tive nausea and vomiting [16, 5]. The effect of mor-
phine on the chemoemetic trigger zone in the area 
postrema is dependent on size of dose, and Yazigi et 
al. found ondansetron to be superior to placebo in 
the prevention of nausea and vomiting with smaller 
dose of morphine [15]. A significant intergroup dif-
ference was not detected with respect to pain score, 
urinary retention, gastrointestinal side effects or se-
dation. Respiratory depression was not seen in any 
patient. In a study performed by Chinachoti et al. 
on patients receiving intrathecal morphine, as in the 
Sheen et al. study where mirtazapine and placebo 
were compared, mirtazapine provided significantly 
higher (50%) levels of sedation when compared 
with the placebo [10, 14]. 

The present study had some limitations. The 
perception of itching manifests with individual vari-
ation; however, efforts were made to evaluate and 
measure its effects with care. Second, use of prophy-
lactic drugs with similar taste and appearance in all 
groups may be preferable. In addition, precise ap-
propriate doses to prevent itching were unknown. 
Finally, antipruritic drugs used in the clinic for 
prophylaxis had different degrees of effectiveness. 
Lack of statistical difference was attributed to small 
number of patients in population group; therefore, 
studies with larger patient series will be more ap-
propriate.

In conclusion, the present study compared anti-
pruritic effectiveness of prophylactic oral dose of 8 
mg ondansetron, 1200 mg gabapentin, 30 mg mir-
tazapine, and sugar pills given as oral placebo ad-
ministered to a total of 80 patients allocated equally 
into 4 groups before application of intrathecal 15 
mg (3 mL) 0.5% hyperbaric bupivacaine plus 0.2 
mg (0.1 mL) morphine for spinal anesthesia for 
unilateral hernia repair or pilonidal sinus surgery. 
All 3 drugs decreased incidence, duration, and se-
verity of itching when compared with placebo. No 
intergroup difference was observed with regard to 
requirement for antipruritic treatment. The authors 
recommend studies with larger patient series to fur-
ther examine this subject.
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