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Introduction

The use of local nerve anesthesia for hands is becoming 

increasingly common in emergency procedures. Emergency 

medicine physicians (EMPs) are conducting many simple 

intradermal procedures on the hand, e.g. laceration repair. A 

local anesthetic is an integral aspect of the procedures which 

consists of the specific structure for penetrating the lipid rich 

nerve membrane and water solubilizing and chain for making 

this connection. It blocks the autonomic, sensory and motor 

nervous impulses by preventing the sodium influx to the cells and 

membrane depolarization (1-3). The local anesthesia is mostly 

classified in to esters group such as procaine and tetracaine and 

amides group such as lidocaine and bupivacaine that have both 

negative and positive points (4). Therefore, choosing the best 

anesthetic agent to control pain with the highest efficacy and least 

pain at the site of injection is of paramount importance. EMPs 

are always looking for an anesthetic agent with an appropriate 

1Prehospital and Hospital Emergency Research Center, Tehran University of Medical Sciences, Tehran, Iran
2School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
3School of Medicine, Islamic Azad University of Tehran Medical Sciences, Tehran, Iran

Abstract
Aim: This study aimed to compare two different concentrations of Diphenhydramine vs. Lidocaine for median nerve block in terms of 
providing required anesthesia for repairing soft tissue injuries.

Materials and Methods: This double-blind, randomized clinical trial was conducted in Tehran, Iran, in 2019. Participants were randomly 
assigned to three groups. Group A received 3 cc of 0.5% diphenhydramine (n=68), group B received 3 cc of 1% lidocaine (n=68), and group 
C received 3 cc of 1% diphenhydramine (n=68). The onset of action, duration of anesthesia, pain during injection, and patients’ satisfaction 
level were evaluated between the groups.

Results: Two hundred two patients with the mean age of 35.09±13.5 years took part in this study (52.5% of the males). Age (p=0.879), onset 
of action (p=0.251) and duration of anesthesia (p=0.081) had no significant difference among the three groups. The pain during injection 
between groups A and B (p=0.001) and between groups B and C (p<0.0001) had significant differences. Patients in group B had the significant 
highest level of satisfaction (p<0.0001).

Conclusion: In our study, two different concentrations of diphenhydramine had the same onset of action and duration of anesthesia 
compared to lidocaine. Lidocaine caused lower pain during injection compared to diphenhydramine, and the level of satisfaction was higher 
with lidocaine. Diphenhydramine had no significant difference with different concentrations in terms of pain during injection.
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onset time and duration that causes the least adverse effects. 
Lidocaine is the safest and the most popular anesthetic drugs in 
the emergency department (ED) and is used in many procedures 
due to its short onset action. However, some patients reported an 
unclear or true history of hypersensitivity which makes the choice 
of the best anesthetic agent difficult (2,5-7). In many studies, 
diphenhydramine was selected as an alternative local anesthetic 
in such situations (6). The main use of diphenhydramine is 
as a first-generation antihistamine, but it also acts as a local 
anesthetic because of its three-dimensional structure like an 
amine terminus that is similar to other anesthetic drugs (7,8). 
A study in 2009 showed that 80% of patients realized the onset 
of anesthetization within five minutes following injection of 
a 1% solution of diphenhydramine, and that anesthetization 
lasted 15 minutes to three hours. However, the pain related 
to the injection of diphenhydramine was higher than that of 
lidocaine (7). Although some studies found pain and irritation 
from diphenhydramine injection, most studies did not show any 
allergic cross-reactivity (8).

Given the limited number of studies comparing the efficacy of 
diphenhydramine in different doses as a neural blocking agent 
especially for median nerve block.

This study aimed to compare two different concentrations of 
Diphenhydramine vs. Lidocaine for median nerve block in terms 
of providing required anesthesia for repairing soft tissue injuries.

Materials and Methods

Trial Design 

This study was a double-blind clinical trial conducted at Imam 
Khomeini Hospital Complex affiliated to Tehran University 
of Medical Science, Tehran, Iran,during 2019. The executive 
protocol of the study was approved by the Ethics Committee of 
Tehran University of Medical Sciences (ethic code: IR.TUMS.IKHC.
REC.1397.095) and registered in the Iranian Registry of Clinical 
Trials (registration number: IRCT20190318043088N1). The study 
was conducted in accordance with the Declaration of Helsinki 
Principles. Written informed consent was taken from all patients 
prior to their participation in the study. This research did not 
receive any specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors.

Participants 

Participants in the study were patients referred to the ED between 
the age of 16 and 65 years with an indication for Median nerve 
block (including lacerations to the palmar surface of hand, 
thumb, second or third finger or radial half of fourth finger or the 
nailbed of these fingers or the thenar eminence and lumbrical 
muscles of the first and second finger). Patients excluded from this 

study were those who had known allergy to diphenhydramine 
or lidocaine, those who received any systemic anesthesia 
prior to the intervention and those who received monoamine 
oxidase (MAO) inhibitors (due to prolongation of MAO inhibitors 
anticholinergic effects) or barbiturates (due to increasing central 
nervous system sedation). Breastfeeding mothers, patients with 
severe asthma, uncontrolled hypertension, glaucoma, ischemic 
heart diseases, benign prostatic hyperplasia, hyperthyroidism, or 
pyloroduodenal obstruction were also excluded.

Interventions

Group A received 3 cc of 0.5% diphenhydramine, group B 
received 3 cc of 1% lidocaine, and group C received 3 cc of 1% 
diphenhydramine (9-11). The Caspian Tamin Pharmaceutical Co 
(Tehran, Iran) was the manufacturer of medications. Using 0.05 
inch 27-gauge needles, median nerve block was performed by 
injecting 3 mL of the local anesthetic solution medial to the flexor 
carpi radialis tendon, 2 to 3 proximal to the wrist crease on a flat 
surface after cleaning area using chlorhexidine 2%. The solution 
was injected at a 45-degree angle to a depth of 16 mm (12). The 
anesthetization in all three groups of patients was assessed at 
5, 10- and 15-minute intervals following administration of the 
anesthesia. The procedure ended whenever the patient declared 
they were pain free. Patients who were not anesthetized after 15 
minutes, or who expressed dissatisfaction with the result, would 
be administered by 1% Lidocaine as a rescue dose.

Outcomes

The primary outcome including the pain score at injection 
site, onset of action (defined as the time when pain started to 
decrease) and duration of anesthesia (defined as the time from 
the onset action to the relapse of sensation) were assessed. At the 
end of the procedure, the patient’s satisfaction with pain control 
during the procedure and the adverse effects during procedure 
or later (before ED discharge) were recorded as secondary 
outcomes. The satisfaction was recorded using a five-point Likert 
scale (not satisfied, slightly satisfied, satisfied, very satisfied, 
and extremely satisfied). The variables were compared among 
different treatment groups and between genders.

Sample Size

The sample size was calculated using the formula below and 
considering α=0.05 and power of 80% as at least 14 in each arm 
of the study.  
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Diphenhydramine: M1=1.56 and SD1=0.54, Lidocaine: M2=2.06 
and SD2=0.41

Primary Assessment

Assessment of the patient’s pain score was based on the Visual 
Analog Scale (VAS) a psychometric scale used to indicate the pain 
intensity at an injection site. Patients mark their level of pain 
along a straight-line scale from zero to 10 where patients without 
pain get zero and patients with the highest intensity of pain get 
10 (13,14).

Randomization and Blinding

Randomization was done using computer-generated allocation 
table provided by RANDOM.ORG website (15), encoded with 
letter A, B or C by the supervisor of the project. Color and 
appearance of the drugs were identical and administered by the 
same-size syringes, percutaneously. A nurse was responsible for 
administration of drugs. Patients, nurse and statistical analyst 
were all blinded to their assessments.

Statistical Analysis

SPSS Version 22.0 (SPSS Inc., Chicago, IL, USA) was used to 
analyze the data. Quantitative variables were described using 
the mean ± SD and qualitative variables were described using 

the frequency and percentage of the data. Three variables were 
measured during the procedures: the pain score reported by the 
patients during the injection, the length of time to onset action, 
and the duration of anesthesia. The relationship between these 
three variables among the treatment groups was examined using 
One-way ANOVA and Tukey test. The relationship of onset action, 
duration of anesthesia and pain score between the genders was 
examined using independent sample t-test. The relation between 
categorial variables was examined using chi-square test and 
Fisher’s exact test. P<0.05 was considered statistically significant.

Results

Two hundred four patients took part in the study (68 in each 
group). Figure 1 shows the CONSORT flowchart of the study 
patients. One patient from group B and one from group C 
reported a relapse of pain, 20 minutes after the injection. Those 
two patients required rescue intervention for injecting  to the 
border of laceration and excluded from the analysis.

Finally, the data from 202 patients were analyzed of whom 52.5% 
were male. The mean age was 35.09±13.5 years (maximum 
and minimum of 16 and 64). The satisfaction level (p=0.662), 
onset action (p=0.667), duration of anesthesia (p=0.832) and 

Figure 1. CONSORT flow diagram of the trial: CONSORT flow diagram showing participant flow through each stage of the randomized 
controlled trial (enrolment, intervention allocation, follow-up and data analysis)

CONSORT: Consolidated Standards of Reporting Trials, n: Number
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pain score (p=0.179) had no significant difference between the 
genders.

Comparing the primary outcomes among treatment groups 
showed that onset action, duration of anesthesia and pain score 
during injection were lower in group B, A and B, respectively. 
Comparing the secondary outcomes showed that patients in 
group A and C mostly reported “slightly satisfied” and patients 
in group B mostly reported “very satisfied”. In addition, the 
frequency of adverse effect (erythema, drowsiness and both) was 
found only in 4.46% of patients which was higher in group C. 
(Table 1). Age (p=0.879), onset action (p=0.251) and duration 
of anesthesia (p=0.081) had no significant difference among 
treatment groups. There was a significant difference in reported 
pain score during injection among groups (p<0.0001). Tukey 
test (HSD) showed that the difference in pain during injection 
between groups A and B (p=0.001) and between groups C and 
B (p<0.0001) were statistically significant, but there was no 
significant difference between groups A and C, (p=0.367). The 
confidence interval of the pain score during injection ranged 
from 4.5 to 5.3 in group A, from 3.6 to 4.3 in group B and from 
5 to 5.7 in group C. (Figure 2) The Tukey test put groups A and 
C with similar mean pain score during injection into a cluster 
and group B in another cluster. There was significant difference 
between patient’s satisfaction level of different treatment groups 
(p<0.0001).

Discussion 

This study compared the effects of two different doses of 
diphenhydramine versus lidocaine for median nerve block for 

intradermal procedures of the hand. The results indicated that 
the type and doses of medication had no significant relationship 
with onset time and duration of anesthesia induced by 
diphenhydramine, and both are comparable with what induced 
by lidocaine. Diphenhydramine injection, with any dose, was 
more painful than lidocaine injection. The mean pain score of two 
different used doses of diphenhydramine was not significant. As 
a result, patients receiving lidocaine had higher satisfaction level 
compared to patients receiving diphenhydramine. However, due 
to the absence of significant adverse effects, diphenhydramine 
can be considered as an appropriate alternative for lidocaine in 
median nerve block in patients with lidocaine hypersensitivity.

Figure 2. The pain score measured by Visual Analog Scale during 
injection of each group (A: 0.5% Diphenhydramine Injection; B: 1% 
Lidocaine Injection; C: 1% Diphenhydramine Injection)

CI: Confidence interval

Table 1. The quantitative and qualitative variables among treatment groups

Variables Group A
(n=68)

Group B
(n=67)

Group C
(n=67)

Total
(n=202)

Secondary 
outcomes 

Satisfaction level

Extremely satisfied 1 (1.47) 0 0 1 (0.49)

Very satisfied 14 (20.59) 37 (55.22) 13 (19.4) 64 (31.68)

Satisfied 23 (33.82) 14 (20.89) 20 (29.85) 57 (28.21)

Slightly satisfied 24 (35.29) 14 (20.89) 26 (38.8) 64 (31.68)

Not satisfied 5 (7.35) 1 (1.49) 8 (11.94) 14 (6.93)

Adverse effect
Erythema 2 (2.94) 0 2 (2.98) 4 (1.98)

Drowsiness 1 (1.47) 0 4 (5.97) 5 (2.47)

Both 0 0 1 (1.49) 1 (0.49)

Age (year) 35.67±13.29 34.49±13.23 35.1±14.14 35.09±13.5

Primary outcome
Onset action (min) 5.44±1.79 4.98±1.64 5.35±1.61 5.26±1.69

Duration of anesthesia (min) 31.17±4.89 32.58±5.14 33.05±5.08 32.26±5.08

Pain Score during injection 4.92±1.66 3.92±1.45 5.28±1.46 4.71±1.62

Date are frequency (percent) or mean ± SD. A: 0.5% Diphenhydramine Injection; B: 1% Lidocaine Injection; C: 1% Diphenhydramine Injection.
SD: Standard deviation, min: Minimum, n: Number
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In almost all previous studies, similar to the results of our 
study, it was reported that diphenhydramine is a suitable not-
questionable alternative for lidocaine (4). Although there are 
some disagreements (16). Except rare ones (8), mostly pointed 
to the pain at the injection site as the main side effect of using 
diphenhydramine for local anesthesia, so tried to find a proper 
intervention to reduce it. To the best of our knowledge there is not 
any study, comparing two different doses of diphenhydramine 
in this regard. Various studies suggested that the technique of 
anesthetic injection is an important factor in the amount of 
pain during injection. Hence, appropriate training for using less 
painful techniques can reliably limit the pain of local anesthetic 
injection (17-19).

A study investigated the efficacy of 1.8 mL of 1% diphenhydramine 
with 1:100,000 epinephrine, 1.8 mL of 2% lidocaine with 
1:100,000 epinephrine, and the combination of these two 
solutions in inferior alveolar nerve block. The results showed 
that post-injection discomfort using diphenhydramine was 
significantly higher than lidocaine. Although, the successful 
anesthesia for lidocaine was the most and for diphenhydramine 
was the least (5).

Twenty-four persons volunteered for intradermal injection of 
0.5 mL diphenhydramine 1% and 2%, lidocaine 1% and saline 
placebo. The efficacy of diphenhydramine 1% and lidocaine 
were significant higher than placebo and diphenhydramine 2%. 
However, diphenhydramine 1% and lidocaine had priority with 
each other. No significant complication was reported. Generally, 
the pain score of diphenhydramine injection was higher (20).

In a study among 23 patients referred for oral surgery and  
needed local injection. Sixteen patients with positive history of 
allergy to local anesthesia received 2 mL diphenhydramine 1% 
and seven patients without allergy received 2 mL procaine 2%. 
The results showed that the onset action of diphenhydramine 
was lower but the difference was no statistically significant. In 
addition, diphenhydramine had higher VAS score and lower 
duration of anesthesia. Using the diphenhydramine was 
accompanied with several complications including headache, 
bleeding, edema, pain and dizziness in one third of patients 
but no complication was observed in the use of procaine (21). 
When it comes to side effect, similar to our finding, different 
studies reported only limited and rare adverse effects of 
diphenhydramine and lidocaine. Hypersensitivity, pounding in 
chest and headache were some of adverse effects reported with 
lidocaine. Temporary hyperemia on injection site, erythema, 
tissue irritation, sedation and skin necrosis were some of the 
adverse effects of diphenhydramine (6, 7, 22-25). Some studies 
claimed that the adverse effects of these two drugs can be reduced 

by decreasing concentration or volume of the medication, or by 
combining them with other drugs such as epinephrine (4,7,26).

Study Limitations

In our study, the sample size was low due to the limited number 
of patients referred to ED with indication for median nerve block. 
Some variables such as age, gender, history of diabetes mellitus, 
hemodynamic changes, type and duration of procedure were 
not evaluated in the study. The incidence of adverse effects was 
very low which may be due to the excluding of all patients with 
history of hypersensitivity of diphenhydramine or lidocaine. In 
this regard, investigating the relationship between the adverse 
effects in different treatment groups was not statistically 
valuable. On the other hand, there was limited number of 
studies assessing the efficacy of diphenhydramine for median 
nerve block. Further studies are expected with higher sample 
size, different injection techniques and injection sites. 

Conclusion

In summary, the present study evaluated the effect of two 
different concentrations of diphenhydramine and lidocaine in 
providing anesthesia via median nerve block, for simple hand 
procedures, and investigated the intensity of pain at injection 
site. The pain score of diphenhydramine injection, in its both 
concentrations, was higher than that of lidocaine, and patient 
satisfaction level was higher with lidocaine. Different doses of 
diphenhydramine did not result in a significant difference in 
onset of action or duration of anesthesia, or in pain score during 
injection.
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