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Abstract: Previous studies have found that intravenous dexamethasone may produce perineal pruritus in some patients 
when administered as premedicant in the preoperative period. This randomized controlled, double-blind study evaluated 
the efficacy of pretreatment of lidocaine on the incidence and severity of dexamethasone-induced perineal pruritus. 400 
patients were enrolled in this study and allocated randomly into four groups (n=100, in each). Then, patients received 
intravenously anesthesia induction as the following sequence of medications: injecting 0.9% sodium chloride (placebo) 
10 mL in group I, lidocaine 0.5mg/kg in group II, lidocaine 1mg/kg in group III, and lidocaine 1.5mg/kg in group IV, 1 
minute later, injecting 10mg dexamethasone in all groups. The severity of perineal pruritus was graded based on the VAS 
as none (VAS 0), mild (VAS 1-3), moderate (4-6), or severe (VAS 7 to 10), and recorded the occurrence, the severity and 
the duration of perineal pruritus. Occurrence of perineal pruritus was significantly reduced in group III and group IV 
(8%, 9% vs 40% and 33% in Groups I and II, respectively, p<0.05). The incidence of perineal pruritus of females was 
higher than males in groups I and II (P<0.05). The duration of perineal pruritus was shorter in group IV compared to 
groups I, II and III (p<0.05). We conclude that pretreatment 1mg/kg or 1.5mg/kg lidocaine may effectively reduce the 
incidence of perineal pruritus.  
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INTRODUCTION 
 
Dexamethasone is a synthetic glucocorticosteriod with 
minimal mineralo corticoid activity, widely used before 
general anesthesia induction to prevent postoperative 
nausea and vomiting (PONV) (Henzi et al., 2000). In our 
early study, we noted that Intravenous dexamethasone 
may produce perineal pain and perineal pruritus in some 
patients when administered as premedicant in the 
preoperative period (Gu et al., 2012). Dexamethasone-
induced perineal pruritus is common but has not caused 
enough attention as a serious drug problem. However, 
perineal pruritus is not good, and last for a long time. It 
will happen with drug use, requiring appropriate 
intervention, and may be associated with increase of 
unpleasant experience in the operation room.  
 
Previous studies have shown that dexamethasone-induced 
perineal pruritus can be alleviated by pretreatment with 
fentanyl (1µg/kg) (Rewari et al., 2010). In the clinic, we 
often use lidocaine for suppression of fentanyl-induced 
cough and reducing pain on injection of propofol (Pandey 
et al., 2005; So et al., 2013). We hypothesized that 
pretreatment of lidocaine might suppress dexamethasone-
induced perineal pruritus. So, we designed a randomized 
controlled study to observe the effects of intravenous 
lidocaine on dexamethasone-induced perineal pruritus 
during anesthesia induction. The present study was 

designed to find a simple and convenient method that 
could effectively attenuate dexamethasone-induced 
perineal pruritus. 
  
SUBJECTS, METERIALS AND METHODS  
 
Participants 
The Ethics Committee of The First People's Hospital of 
Wujiang approved the protocol of the present study, and 
informed written consent was obtained from all patients. 
A total of 400 patients of either sex, aged 25 to 60 years, 
American Society of Anesthesiologists (ASA) class I or 
II, scheduled for elective ENT and abdominal surgery 
with general anesthesia were enrolled in the present study. 
Patients who were on regular medications with analgesic 
or analgesic use within 24 hours of anesthesia, drug or 
alcohol abuse, contraindications to steroid use [diabetes 
mellitus /impaired glucose tolerance, peptic ulcer disease, 
endocrine disorder, morbid obesity (BMI>30)], impaired 
kidney or liver function were excluded from the study. 
 
Trial design 
According to the inclusion and exclusion criteria, Dr 
Wang decided whether a patient should be included in the 
present study. All patients were divided into 4 groups of 
100 patients randomly by using a computer-generated 
table of random numbers. Dr Wang was responsible for 
the preparation of the drugs. The allocation sequences 
were put in some sealed envelopes, and all the patients 
and the implementers were blinded in the present study.  *Corresponding author: e-mail: ably.tang@benqmedicalcenter.com
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The premedication was phenobarbital sodium 0.1 g and 
atropine 0.5 mg intramuscular injection 30 min before 
anesthesia. In the operating room, venous access to the 
median cubital vein was established with an 18-gauge 
cannula. All patients in the operation room were 
established with an 18-gauge cannula in median cubital 
vein. The vertical distance between the infusion bottle and 
the operation bed was 1 meter in all patients. Non-
invasive blood pressure, heart rate, electrocardiogram, 
and pulse oximeter were applied throughout the surgery. 
All patients in the operation room keep sedation at least 5 
minutes. Then, patients received intravenously anesthesia 
induction as the following sequence of medications: 
injecting 0.9% sodium chloride (placebo) 10 ml in group 
I, lidocaine 0.5mg/kg (20mg/ml, Dameng. Corp®, 
Guangdong, China) in group II, lidocaine 1mg/kg in 
group III, and lidocaine 1.5mg/kg in group IV (all 
lidocaine was diluted with 0.9% sodium chloride to a 
volume of 10 ml), 1 minute later, injection of 2ml 
dexamethasone sodium phosphate (5 mg/ml, Tianyao. 
Corp®, Tianjing, China) in all groups. All the bolus time 
of dexamethasone was controlled, less then 2 seconds, 
and was recorded in the present study. Induction of 
anaesthesia was conducted 3 min after the end of injection 

of dexamethasone. All patients were successfully 
endotracheally intubated, and they underwent surgery 
favorably. 
 
Measurements of the severity of perineal pruritus 
The day before surgery, patients could cooperate and 
understand the Visual Analogue Score (VAS) scale. 
Patients were explained about the use of VAS for grading 
the severity of perineal pruritus on a scale of 0 to 10. We 
defined the range of perineal pruritus including vagina, 
vulva, anus, scrotum, and penis. An observer, not 
knowing what the type of drug was given to the 
patients, recorded the occurrence, the severity and the 
duration of perineal pruritus. The severity of perineal 
pruritus was graded based on the VAS as none (VAS 0), 
mild (VAS 1-3), moderate (4-6), or severe (VAS 7 to 10). 
 
STATISTICAL ANALYSIS 
 
Data were expressed as mean ± SD, number, proportion, 
or percentage. Statistical analysis was performed by 
Statistical Product for Social Sciences (SPSS) software 
13.0(SPSS Corp®, USA). The number of perineal 
pruritus and the proportions of sex and ASA class were 

Table 1: Demographic data of patients  
 

Group I (n=100) II (n=100) III (n=100) IV (n=100) 
Age (year) 43±7 42±10 44±9 41±8 
Sex (M/F) 46/54 44/56 44/56 45/55 
Weight (kg) 62±10 63±9 65±7 64±8 
ASA class (I/II) 98/2 95/5 94/6 96/4 

Data are expressed as the mean ± standard deviation, or number of cases. There were no significant differences between groups with 
regard to the demographics 
 
Table 2: Dexamethasone-induced perineal pruritus and its severity in the four groups 
 

Group I (n=100) II (n=100) III (n=100) IV (n=100) 
Incidence (%) 40 (40) 33 (33) 9 (9) *# 8 (8) * # 

None 60(60) 67 (67) 91 (91) 92 (92) 
Mild 25 (25) 20 (20) 6 (6) 5 (5) 

Moderate 11(11) 9 (9) 2 (2) 3 (3) Severity 

Severe 4 (4) 4 (4) 1 (0) 0 (0) 
Data are expressed as number (percentage). * P<0.05, groups II, III, and IV versus group I; # P < 0.05, groups III and IV versus 
group II 
 
Table 3: The effect of gender on dexamethasone-induced perineal pruritus 
 

   n Group I n Group II n Group III n Group IV 
Total 100 40 (40) 100 33 (33) 100 9 (9) 100 8 (8) 
Male 46 8(17.4) 44 7(15.9) 44 2(4.5) 45 3(6.7) Incidence (%) 

Female 54 32(59.3)* 56 26(46.4)* 56 7(12.5) 55 5(9.1) 
Total 40 65±15 33 53±16� 9 29±6�# 8 16±6�#† 
Male 8 25±7 7 26±10 2 16±3 3 9±4 

Duration of 
perineal pruritus 
(second) Female 32 76±12* 26 61±14* 7 33±5* 5 21±5* 

Data are expressed as number (percentage) or Mean ± SD. * P<0.05, Female versus Male. � P<0.05, groups II, III, and IV versus 
group I; # P<0.05, groups III and IV versus group II�† P<0.05, group IV vs. group III 
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compared using Chi-square test or Fisher exact test with 
Bonferroni correction. One-way analysis of variance was 
used to compare the age and weight among the four 
groups. P<0.05 was considered statistically significant. 
 
RESULTS 
 
Demographic data 
All patients completed our study. There was no 
statistically significant difference of age, sex, weight, and 
ASA class between the four groups (table 1). 
 
Dexamethasone-induced perineal pruritus and its 
severity in the four groups 
The incidence of dexamethasone-induced perineal 
pruritus was 40%, 33%, 9%, and 8% in groups I, II, III, 
and IV, respectively. Groups III and IV had a lower 
incidence and less severity of perineal pruritus than 
groups I and II (P<0.05). Groups III and IV had a lower 
incidence less severity of perineal pruritus than group II 
(P<0.05). There was no significant difference in the 
incidence and severity of perineal pruritus between 
groups III and IV (P>0.05) (table 2). 
 
Effect of gender on dexamethasone-induced perineal 
pruritus 
The females had higher incidence of perineal pruritus than 
males in groups I and II (P<0.05). The females had longer 
duration of perineal pruritus than males in groups I, II, III 
and IV (P<0.05). Groups III and IV had a lower duration 
of perineal pruritus than groups I and II (P<0.05). Groups 
IV had a lower duration of perineal pruritus than group III 
(P<0.05) (table 3). 
  
DISCUSSION 
 
Our study showed that intravenous lidocaine suppresses 
dexamethasone-induced perineal pruritus during 
anesthesia induction. Since year 2000, dexamethasone 
was widely used to prophylaxis or treatment of post 
operative nausea and vomiting (Pandey et al., 2005; So et 
al., 2013). Dexamethasone-induced perineal pruritus is 
commonly observed during induction of anaesthesia 
(Thomas et al., 1986; Klygis et al., 1992; Andrews et al., 
1986). Singh et al. performed a small prospective study in 
which 60 patients experienced pruritus in many patients 
after administration of intravenous dexamethasone 
sodium phosphate (Singh et al., 2011). Perineal itching or 
excruciating pain in patients receiving dexamethasone is 
more common in female patients with incidence more 
than 55%. Their results are also similar to our study where 
the incidence of perineal pruritus was more in group I 
(female patient) and it was statistically significant. 
Another method of abolishing this discomfort is to 
administer dexamethasone after induction of anaesthesia. 
Wang et al. found that it was more effective in preventing 
PONV prophylactic using dexamethasone immediately 

before anesthesia, rather than at the end of anesthesia 
(Wang et al., 2000). So it is more important to find a way 
to reduce the dexamethasone-induced perineal pruritus. 
 
Lidocaine was widely used to suppress fentanyl-induced 
cough and reduce pain on injection of propofol during 
induction of anaesthesia (Pandey et al., 2005; So et al., 
2013). In our study, we find that 1mg/kg or 1.5mg/kg 
intravenous lidocaine could effectively suppress the 
incidence and severity dexamethasone-induced perineal 
pruritus during anesthesia induction. We observed that a 
pretreatment dose of 0.5mg/kg lidocaine was able to 
suppress the duration of perineal pruritus significantly and 
higher doses of lidocaine (1mg/kg or 2mg/kg) were more 
effective in suppressing the duration of perineal pruritus. 
So, we presume that lidocaine had dose dependent 
manner in suppressing the duration of dexamethasone-
induced perineal pruritus. We still did not know the 
perineum pruritus mechanisms induced by dexametha-
sone. Some studies found that hydrocortisone-21-
phosphate sodium and prednisolone phosphate may lead 
to perineal irritation.  
 
So, they speculate that perineal pruritus could be related 
to the phosphate ester of the corticosteroid (Thomas et al., 
1986; Neff et al., 2002; Taleb et al., 1988). 
Dexamethasone sodium phosphate, instead of 
dexamethasone acetate salt, was used in our study. 
Whether dexamethasone acetate salt will lead perineal 
pruritus is unknown. 
 
Previous studies have shown the difference incidence of 
dexamethasone-induced perineal pruritus from 25% to 
100% (Gu et al., 2012; Rewari et al., 2010; Thomas et al., 
1986; Singh et al., 2011). These difference results were 
due to different drug doses and the injection time. 
Therefore, in our study, we chose a moderate dose of 
dexamethasone (10mg), the clinical usually using of 
this dose in every operation. In addition, our previous 
study showed that the dexamethasone-induced perineal 
pruritus was associated with injection time, prolonged 
injection time could significantly reduce the incidence 
of perineal pruritus. So we controlled the bolus time of 
dexamethasone less then 2 seconds. Interestingly, in our 
study, we found that pretreatment with lidocaine, do not 
prolong the injection time, could effectively reduce 
the incidence and severity of dexamethasone-induced 
perineal pruritus. The results of this study were obviously 
different from the previous studies. We found that with 
the increase of the lidocaine dose, the duration of 
duration perineal pruritus was gradually shortened. This 
strategy significantly reduced the duration of perineal 
pruritus from 65 s to 16 s.  
 
Topical local anesthetics such as lidocaine have been 
shown to have anti-pruritic properties (Villamil et al., 
2005; Joffe et al., 1985; Fishman et al., 1997). Therefore, 
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the low incidence of perineal pruritus in groups II, III, IV 
and low duration of perineal pruritus in present study may 
be associated with neurotransmitter mechanisms. The 
neurotransmitter may be phosphate itself or be stimulated 
by phosphate. We speculate that dexamethasone may 
participate in the pathogenesis of pruritus through activate 
the sodium channels in peripheral unmyelinated C-fiber 
polymodal afferents within superficial layers of skin and 
mucous membrane (Villamil et al., 2005). Using lidocaine 
may result in slow release of neurotransmitters. Previous 
studies have shown the relationship between gender 
and perineum pruritus (Gu et al., 2012; Singh et al., 
2011). In our daily clinical practice, we found that 
the incidence of perineal pruritus in females was 
significantly higher than that of males. In our study, we 
found that the incidence was higher in females as 
compared to males in groups I and II. We speculate that 
the threshold levels of released neurotransmitters were 
lower in females than in males. 
 
There are four major limitations in interpreting the results 
of the present study. First, the sample size was small, only 
three groups of patients using lidocaine, and so we may 
not find the optimal dose of lidocaine to reduce the 
incidence of perineal pruritus. Second, the preoperative 
medication with phenobarbital sodium 0.1 g and atropine 
0.5 mg must be used, but premedication may interfere 
with the experimental results. Third, we only observed 
the influence of gender on dexamethasone-induced 
perineal pruritus and patients were not grouped according 
to the age or weight factors. Last, we only observed the 
effects of dexamethasone sodium phosphate-induced 
perineal pruritus but not observed dexamethasone acetate 
salt. 
 
In conclusion, our study suggests that pretreatment 
1mg/kg or 1.5mg/kg lidocaine may effectively reduce the 
incidence of perineal pruritus. High dosage of lidocaine 
do not reduce the incidence of perineal pruritus, but 
suppress the duration of dexamethasone-induced perineal 
pruritus in a dose dependent manner. 
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