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ABSTRACT

Purpose: Head and facial lacerations often require effective anesthesia for proper repair and
healing. This study aims to evaluate the effectiveness of lidocaine and diphenhydramine,
administered via injection or margin push, in providing appropriate anesthesia for patients’ pain
during suturing head and face lacerations.

Materials and Methods: This study involved 200 trauma patients with head and face lacerations.
All patients had a 15 GCS. Patients were divided into 4 groups of 50. In the first group, lidocaine was
injected around the wound, in the second group diphenhydramine was injected around the wound,
in the third group lidocaine was pushed through the wound margin, and in the last group,
diphenhydramine was pushed. After 5 minutes the pain intensity was evaluated based on the VAS
system.

Results: Patients had an average age of 34.1 years. Regarding gender distribution, most patients
were male (84.5%). The diphenhydramine injection method was the most effective in reducing pain,
while the lidocaine push method was the least effective. Regardless of the agent used for
anesthesia, the injection method showed better effects than the push method. In the injection
methods, the diphenhydramine-injected group experienced lower pain levels than the lidocaine-
injected group before and during suturing.

Conclusion: Diphenhydramine injection had a superior pain reduction compared to other methods.
Considering the lack of substantial difference in the level of anesthesia between lidocaine injection
and diphenhydramine injection and diphenhydramine push, diphenhydramine push can be used to
prevent pain during the suturing procedure.
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1. INTRODUCTION

A lacerated wound that requires sutures is one of the most common problems encountered in the
emergency departments.t Most of these wounds are on the head and face of the patients. Head and
facial lacerations often require effective anesthesia for proper repair and healing due to the high
vascularity.?? Effective local anesthesia is crucial for proper wound repair especially since many
patients, particularly children, are afraid of needle injection.

Lidocaine which acts by blocking sodium channels has been the standard approach for
providing local anesthesia in these cases.® It can also be used for visceral pain, headache, neuralgia,
renal colic, and postoperative pains.® Despite its effective results in anesthesia, it can be painful,
increasing patient discomfort, and reducing compliance. Moreover, it has also been demonstrated
that lidocaine can be neurotoxic.> Diphenhydramine which is known as an antihistamine has also
been used as a local anesthesia due to its ability to block voltage-gated sodium channels.” It has
also shown positive effects in reducing the acute pain of patients in the emergency department.*

These local anesthetics can be administered via injection or pushing through the margin of the
laceration to make their impacts. Anesthetic agent push means pushing the substance into the
wound margin rapidly through the skin. This method may provide less discomfort for the patient.
While all these anesthetic methods can be used in lacerated wound repair, it is important to
determine the best technique with the greatest pain reduction and least complications. This study
aims to evaluate and compare the effectiveness of lidocaine injection, lidocaine push,
diphenhydramine injection, and diphenhydramine push in providing appropriate anesthesia for
patients’ pain during suturing head and face lacerations.

2. MATERIALS AND METHODS

2.1. Study Design

This study is a double-blind intervention study. Two hundred trauma patients who were referred to
the emergency department of the hospital between October 2023 and November 2023 with head
and face lacerations were included in the study. Inclusion criteria were patients with head and face
lacerations and the ones who had a 15 GCS (Glasgow Coma Scale). Patients who did not consent to
be included in the study, those with lidocaine and diphenhydramine allergy, and those with GCS
under 15 were excluded.

After obtaining informed consent from patients, Excel randomization software divided patients
into 4 groups of 50. Numbered drugs and syringes were used, the contents of which were known
only to the researcher. In one group, lidocaine was injected around the laceration; in the second
group, diphenhydramine was injected around the laceration; in the third group, lidocaine was
pushed through the wound margin on the skin and waited to be absorbed; and in the last group,
diphenhydramine was pushed. After 5 min, when the wound became numb, the researcher
evaluated the pain intensity based on the VAS (Visual Analog Scale) system. The decision to assess
pain levels after 5 min was based on the pharmacodynamics of the anesthetic drugs used in the
study. According to the properties of lidocaine and diphenhydramine, the onset of their anesthetic
effects typically occurs within 5 min of administration, as supported by previous studies.>*? Therefore,
evaluating pain levels at this time allowed for a reliable measurement of the initial effectiveness of
the anesthesia.

For all the studied patients, the required information of the research, including age, gender,
wound shape, wound length, type of anesthesia, the amount of anesthesia applied, and the amount
of pain endured by the patient based on the VAS system was recorded in the three stages before the
anesthesia, during the anesthesia, and at the time of suture.

2.2. Statistical Analysis

Patients’ data were entered into the SPSS 27.0.0 statistical system. Quantitative data were compared
with the ANOVA statistical method, qualitative data were compared based on Mann—Whitney and the
post-hoc statistical method was used to investigate the differences between groups. p-Value <0.05 was
considered to be the significant statistical level.

2.3. Ethical Considerations

The privacy of patients’ records was strictly maintained. All the information and data of the patients
have been used only in line with the mentioned research and the respect of all members of the
research group has been maintained. This investigation has been registered with Iran’s Clinical Trials
Registration System (IRCT20110814007327N9).
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Figure 1. Wound site distribution.
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Figure 2. Amount of anesthetic agent used for patients.

3. RESULTS

3.1. Demographic and Wound Characteristics of the Study Participants

Two hundred patients were studied among them 169 (84.5%) were male and 31 (15.5%) were female.
The age range of studied patients was 18—60 years. The average age was 34.1 + 12.9783 years, and
the median age was 32 years (more information about the profile of each group is available in the
supplementary file). The amount of anesthesia used for the patients varied from 1to 5 cc based on
the patient’s weight. As shown in Figure 1, most of the patients received 1 cc of anesthesia. In the
examination of the site of the lesions, most of the lesions were located on the scalp and forehead
while lacerations around the eye were less in number (Figure 2). The wound shape of the studied
patients consisted of three linear, dogear, and star models. The lacerations of 165 patients (82%)
were linear, 29 patients (15%) had dogear wounds and 6 (3%) had star model wounds.

Based on the results, the effect of age on the patients of each group independently and at the
same time among all patients was not significant (p-value = 0.6, F = 0.624). Moreover, it was
demonstrated that the effect of gender, injection site, and wound shape was not significant either.
However, the effect of wound length and the amount of anesthetic agent injected were significant
regardless of the type of anesthesia and the number of sutures (Tables 1 and 2).

The results indicated that the effect of lidocaine injection was statistically significant compared
to diphenhydramine injection, but not in comparison to lidocaine and diphenhydramine push.
Additionally, diphenhydramine injection demonstrated a statistically significant difference compared
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Table 1. Significant fishers.

Variable Significant Fisher (F)
Amount of anesthesia injected <0.001 13.42
Wound length <0.001 10.756
Number of sutures <0.001 12.239

Table 2. Evaluating non-significant parameters (age, gender, wound site, wound shape)
among different groups with each other based on p-value style.

Lidocaine Diphenhydramine Lidocaine push Diphenhydramine

injection injection push
Age
Lidocaine injection 0.416 0.544 0.806
Diphenhydramine 0.416 _ 0.157 057
injection
Lidocaine push 0544 0.157 _ 0395
Diphenhydramine push 0.806 0.57 0.395
Gender
Lidocaine injection . 0.584 0.274 0.784
Diphenhydramine 0.584 o 0.584 0.784
injection
Lidocaine push 0.274 0.584 - 0.411
Diphenhydramine push 0.784 0.784 0.411 .
Wound Site
Lidocaine injection - 0.911 0.222 0.335
Diphenhydramine 0.911 . 0.183 0.283
injection
Lidocaine push 0.222 0.183 . 0.795
Diphenhydramine push 0.335 0.283 0.795 .
Wound Shape
Lidocaine injection 0.253 0.204 0.19
Diphenhydramine 0.253 . 0.899 0.865
injection
Lidocaine push 0.204 0.899 . 0.966
Diphenhydramine push 0.19 0.865 0.966

to lidocaine injection and push, but there no significant difference compared to diphenhydramine
push. Further analysis revealed that the effect of lidocaine push was not significant compared to its
injection, but was statistically significant compared to the diphenhydramine injection and push.
Finally, the study found that diphenhydramine push was only significantly different compared to
lidocaine push treatment.

3.2. Evaluation of Pain Level by VAS Method Before Anesthesia, During the Anesthesia
Process, and Suturing Based on p-Value
Statistical data demonstrated no significant difference in pain intensity between the four groups
before anesthesia.

Moreover, comparing the pain levels during the anesthesia process demonstrated that there was
no significant difference in pain intensity in the lidocaine-injected group and diphenhydramine-
injected group, however, comparison of these two groups separately with the lidocaine-pushed and
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Table 3: p-Value based on post hoc between groups before anesthesia, during anesthesia,
and during suturing.

Lidocaine Diphenhydramine Lidocaine Diphenhydramine
injection injection push push
Before anesthesia
Lidocaine injection . 0.843 0.367 0.913
Diphenhydramine injection 0.843 . 0.271 0.929
Lidocaine push 0367 0.271 . 0.312
Diphenhydramine push 0.913 0.929 0312 .
During anesthesia
Lidocaine injection _ 0.073 <0.001 <0.001
Diphenhydramine injection 0.073 - <0.001 <0.001
Lidocaine push <0.001 <0.001 . 0.774
Diphenhydramine push <0.001 <0.001 0.774 .
During suturing
Lidocaine injection _ 0.056 <0.001 0.386
Diphenhydramine injection 0.056 o <0.001 0.006
Lidocaine push <0.001 <0.001 . <0.001
Diphenhydramine push 0.386 0.006 <0.001 _

diphenhydramine-pushed groups revealed statistically significant differences. Additionally, it was
shown that pain levels in lidocaine-pushed and diphenhydramine-pushed groups were not
significantly different from each other.

Evaluating pain intensity during the suturing procedure revealed that pain level in the lidocaine-
injected group was not significantly different from the diphenhydramine-injected and
diphenhydramine-pushed groups but was significantly different compared to the lidocaine-pushed
group. Pain intensity in the diphenhydramine-injected group was statistically different from the
lidocaine-pushed and diphenhydramine-pushed group, but no significant difference compared to
the lidocaine-injected groups. There was a statistically significant difference in the pain level of the
lidocaine-pushed group compared to the other three groups. Finally, analysis of the last group, as
mentioned, revealed that pain intensity in the diphenhydramine-pushed group was significantly
different compared to the lidocaine-pushed group and diphenhydramine-injected group (Table 3).

3.3. Comparison of Pain Level in all Four Groups Based on the VAS Method

Comparing the average amount of pain tolerated during the anesthesia, the lidocaine-injected group
reported the highest levels of pain, while the diphenhydramine-pushed group experienced the least
pain. Moreover, the analysis revealed that the average pain endured during suturing was the
greatest in the lidocaine-pushed group, but the lowest was in the diphenhydramine-injected group.

When comparing the two anesthetic agents, the data showed that diphenhydramine push had a
better anesthetic effect than lidocaine push. Moreover, diphenhydramine injection revealed a better
anesthetic effect compared to lidocaine injection.

Additionally, regardless of the type of anesthetic agent used, the results demonstrated that the
injection method was more effective than the push method in anesthesia.

Finally, comparing the patients’ pain levels before anesthesia and during the suturing, the results
revealed that the amount of pain tolerated by patients in the diphenhydramine-injected group was
lower than lidocaine-injected group, and the lidocaine-injected group had lower pain levels than the
lidocaine-pushed group.

4. DISCUSSION
The results of the current study suggest that the choice of anesthetic delivery method and agent can
significantly impact the effectiveness of pain management during minor surgical procedures.
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Diphenhydramine injections may provide more effective and persistent pain relief than lidocaine,
however, there was no significant difference in the amount of diphenhydramine and lidocaine
anesthesia.

Laceration, or traumatic skin tear, is one of the main reasons patients visit the emergency
department.” Generally, almost all tears are treated in the same way. First, the lacerations are
anesthetized with anesthetic drugs such as lidocaine, and then the wound should be washed with
hydrogen peroxide and then examined. Considering no significant damage to the underlying
structures, absorbable sutures are used for suturing the muscle and fascia, and nylon suture is used
for skin suturing.*

As indicated in recent studies, different local injection methods can greatly affect wound
anesthesia by paralyzing the fibers of the sensory nerves and blocking the reception and
transmission of pain stimuli, especially in facial lacerations.* This is most likely because of
improvement in tissue penetration and anesthesia distribution.’ However, these agents may have
potential risks and several side effects revealing the necessity of choosing the best agent and
method for anesthetic approaches.’®

Comparing the two anesthetic agents, our results demonstrated that diphenhydramine push had
a better anesthetic effect than lidocaine push, and diphenhydramine injection had a better
anesthetic effect than lidocaine injection. This finding is consistent with Eells et al.’s study which
showed that different anesthesia delivery methods have different effectiveness.®® Moreover, Siaffa et al.
designed a study comparing regional and local anesthesia and revealed that different anesthesia
techniques in different parts of the body have adverse effects.® These variations may be due to
different pharmacogenetic and pharmacokinetic processes involved in these agents.2

Supporting these findings, a study comparing the efficacy of 1% diphenhydramine and 1%
lidocaine in healthy volunteers showed that while both agents had similar onset times, lidocaine
provided a significantly longer duration of anesthesia (81 min versus 42 min for diphenhydramine)
and a deeper level of anesthesia after 30 min.* However, despite its shorter duration,
diphenhydramine did offer effective short-term pain relief and was shown to be comparable to
lidocaine in the initial stages of anesthesia. The same study also reported that diphenhydramine
caused skin necrosis in one subject, a side effect that was not observed with lidocaine. This
highlights the potential risks associated with diphenhydramine that need to be considered when
using it for local anesthesia, particularly in sensitive areas such as the face and scalp.

Additionally, a recent randomized controlled trial comparing a novel topical anesthetic putty with
traditional lidocaine infiltration for the repair of lacerations found no significant difference in pain
scores between the two groups. Both methods provided effective anesthesia, though the topical
anesthetic putty was found to be non-inferior to lidocaine infiltration in terms of pain management.
The study also reported no substantial differences in wound healing or adverse events, suggesting
that the topical putty method could be a feasible alternative to traditional infiltration methods.? This
is an interesting development, as it offers a less-invasive option for anesthesia, which may be
preferable in certain clinical settings.

Analysis of pain levels at different stages of the procedure provides additional insight into the
anesthetic agent’s effectiveness. Our data revealed that the lidocaine-injected group had higher
pain levels during anesthesia while the lidocaine-pushed group tolerated more pain during suturing
procedure. Farahmand et al. designed a study and compared the anesthetic efficacy of
diphenhydramine and lidocaine in 202 patients with median nerve injury. The results of their study
indicated that lidocaine caused lower pain during injection and patients had more satisfaction levels
compared to diphenhydramine® which was in contrast with our results. Moreover, Xia et al.’s study
compared the anesthetic effects of lidocaine hydrochloride, buffered lidocaine, diphenhydramine,
and normal saline after intra-dermal injection and showed that buffered lidocaine was significantly
less painful than diphenhydramine injection while lidocaine hydrochloride and diphenhydramine
had a superior pain than buffered lidocaine.* Moreover, Naghipour et al. designed a study showing
that diphenhydramine was associated with improved postoperative analgesia and improved quality
of recovery after minor otolaryngology surgery.?Additionally, Reisli et al.’s study evaluated
diphenhydramine and lidocaine anesthetic effects and demonstrated that diphenhydramine is a
safe and useful adjunct in minor procedures of short duration and adding diphenhydramine to
lidocaine decreases the risk of local toxicity by reducing the lidocaine dose.?® Furthermore, a study
designed by Apiliogullari et al. compared diphenhydramine and lidocaine efficacy for the prevention
of pain after propofol injection and showed that the pain level was significantly lower in both
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diphenhydramine and lidocaine groups and no significant difference between these two groups in
reducing pain level.”” However, several studies also revealed that lidocaine is a useful agent for
anesthesia after different surgical procedures.?® 2 These studies’ results align with our results
offering diphenhydramine and lidocaine, especially when delivered by injection method, may
provide more effective and sustained pain relief for patients undergoing different minor surgical
procedures.

The results obtained from the current study can help healthcare workers especially those in
emergency departments optimize pain management for their patients. By choosing the best
anesthesia agent, and best delivery technique, and considering the specific phase of the procedure,
healthcare workers can achieve the best anesthetic outcomes for their patients as mentioned in the
current study.

Our study has several limitations. First of all, it involved only 200 patients, which is a relatively
small sample size, all with a 15 GCS. A larger sample size with patients with more severe injuries may
provide more statistical power. Moreover, the current study relied on the VAS system for pain
measurement which is a subjective measure. More objective scales can be used to evaluate the
exact pain rate. Furthermore, in the current study, we just evaluated pain intensity after 5 min.
Longer follow-up periods would have provided more precise results about the anesthetic effects of
the administered agents. Additionally, the study was conducted in a specific setting (trauma
patients) and may not be generalizable to other patient populations where anesthesia is required for
wound repair. Another limitation is that we focused solely on two delivery methods—injection and
push—of anesthetic agents. Other methods, such as topical anesthesia or regional nerve blocks,
were not assessed in this study but should be evaluated in future research to provide a more
comprehensive understanding of optimal pain management strategies in laceration repair.
Considering these limitations will help to ensure a comprehensive understanding of the study’s
outcomes.

5. CONCLUSION

Our study revealed that age, gender, and type of wound did not have a significant effect on the level
of anesthesia and pain during injection. Also, diphenhydramine injection had a superior pain
reduction compared to other methods. In addition, there was no significant difference in the level of
anesthesia made by diphenhydramine and lidocaine. Considering the lack of substantial difference
in the level of anesthesia between lidocaine injection and diphenhydramine injection and
diphenhydramine push, diphenhydramine push can be used to prevent pain during the suturing
procedure.
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