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Abstract

BACKGROUND

Chronic wounds that fail to progress through normal phases of healing present a
significant healthcare burden owing to prolonged treatment and associated costs.
Traditional wound care typically involves regular dressing changes, which can be
painful. Recent approaches have explored the use of lidocaine to manage pain and red-
light irradiation (RLI), known for its anti-inflammatory and cell proliferation effects, to

potentially enhance wound healing,.

AIM
To investigate the therapeutic efficacy of lidocaine wet compression (LWC) combined

with RLI for chronic wounds.

METHODS

We enrolled 150 patients with chronic wounds from the Wound and Ostomy
Outpatient Clinic of the Second Hospital of Anhui Medical University from April to
September 2022. The wounds were treated with dressing changes. The patients were
randomly assigned to the control and experimental groups using a random number
table and given the same first dressing change (2% LWC for 5 min and routine dressing
change). From the second dressing change, in addition to 2% LWC for 5 min and
routine dressing change, the experimental group received RLI, whereas the control
group continued to receive the same LWC and dressing change. The first and second
dressing changes were performed on days 1 and 2, respectively. The third dressing
change was performed 3 d after the second change. The frequency of subsequent
dressing changes was determined based on wound exudation and pain. Pain during the
first three dressing changes was evaluated in both groups. The average number of
dressing changes within 28 d and the degree of wound healing on day 28 were also

recorded.
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RESULTS

During the initial dressing change, no noticeable differences were observed in the pain
levels experienced by the two groups, indicating similar pain tolerance. However,
during the second and third dressing changes, the experimental group reported
significantly less pain than the control group. Furthermore, over 28 d, the experimental

group required fewer dressing changes than the control group.

CONCLUSION

Notably, the effectiveness of wound healing on the 28th day was significantly higher in
the experimental group than that of in the control group. The combination of LWC and
RLI was effective in reducing early-stage pain, promoting wound healing, decreasing
the frequency of dressing changes, and enhancing patients’ overall quality of life with

chronic wounds.
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Core Tip: The combination of lidocaine wet compression (LWC) and red-light
irradiation (RLI) has shown promising results for the treatment of chronic wounds. A
study involving 150 patients demonstrated that the addition of RLI to LWC resulted in
reduced pain during dressing changes, improved wound healing, decreased the
frequency of dressing changes, and enhanced overall quality of life. During the second
and third dressing changes, the experimental group experienced significantly less pain
than the control group. Over 28 d, the experimental group required fewer dressing

changes on average and achieved higher effectiveness in wound healing by day 28. This
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combination therapy has the potential to provide effective relief to patients with chronic

wounds and improve their outcomes.

EITRODUCTION

Chronic wounds are defined as wounds that fail to progress through a normal, orderly,
and timely sequence of repair due to the failure of normal, orderly, and timely repair of
wounds because of internal and external factorslll. These wounds represent a
substantial financial burden, accounting for the largest direct medical expenses of all
human skin diseases, with an estimated annual cost of $9.7 billion in the United States
alonel2l. Like renal and cardiac diseases, chronic wounds affect the patients” quality of
lifeBl. Approximately 77% of patients with chronic wounds experience wound painl4,
which triggers various negative psychological reactions and results in adverse
neuroendocrine responses. This slows wound healing and increases medical expenses,
thereby reducing the patients’ quality of lifel’l. The degree of pain in these patients is
related to their emotions and diseases, as well as to some procedures involved in
dressing changes, such as removing old dressings, wound cleaning, covering new
dressings, and bandaging]°l.

Both lidocaine wet compression (LWC) and red-light irradiation (RLI) can reduce
pain and enhance healing in patients with chronic wounds!”8l. However, the combined
effects of LWC and RLI (LWC+RLI) on pain relief in these patients have not been
extensively studied. This study compared the effects of LWC alone and LWC+RLI on
pain relief in 150 patients with chronic wounds. This study aims to provide a scientific

foundation for future treatment strategies for clinical wound pain.

MATERIALS AND METHODS

Study participants
This study adopted objective sampling to select 150 patients with chronic wounds
admitted to the Wound Ostomy Outpatient Clinic of the Second Hospital of Anhui

Medical University between April and September 2022 as study participants. We
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included patients with wounds meeting the definition of chronic woundsl!l and with a
wound area of > 4 cm?2 Patients signed an informed consent form to participate in the
study and cooperated with the study requirements. The patients were aged > 18 years,
had no known allergy to lidocaine, and lived in the same city as the hospital from
which they received regular treatment. Patients who received less than three
treatments; had severe organ failure, cancer, and immunodeficiency disorders; had
cognitive or mental disorders; used painkillers during treatment; and withdrew from
the study for various reasons. The 150 patients were randomly divided into control and
experimental groups at a 1:1 ratio according to a random number table (generated by
the SPS519.0 software package) combined with the envelope method. Patients were

observed from days 1 to 28 of treatment.

Methods

Dressing changes in the control group: During dressing change in the control group,
the old dressing was removed and the wound was rinsed with normal saline. Next, 2%
LWC was applied for 5 min, and the wound and surrounding skin were disinfected
using cotton balls soaked in 0.5% povidone iodinel’l. Surgical debridement was
performed if necessary. Finally, the wound was covered with sterile dressing and
bandaged. All patients were given health education to ensure good protein intake,
actively improve their nutritional intake, and maintain personal and local wound
hygiene. Dressing changes and health education were completed by nurse specialists
trained in wound and ostomy care at the hospital and had obtained the corresponding

qualifications.

Dressing changes in the experimental group: The experimental group received the
same dressing change (first change) at the outpatient clinic as the control group (Figure
1A). After the second dressing change, in addition to 2% LWC for 5 min and routine
dressing changes, the experimental group underwent RLI on the wound for 10 min

(Figure 1B). The distance between the red light and wound was < 15 cml!', see the
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graph below (Figure 1C). Subsequent dressing change procedures were the same as

those in the control group.

Observation indicators

Degree of pain during dressing change: The degree of pain experienced during
dressing changes was evaluated using a numerical scale. Patients had to self-evaluate
their pain level during individual dressing changes and score their pain experience on a
scale of 0-10. A score of 0 indicated no pain and a score of 10 indicated severe pain. The
pain scores from the first to third dressing changes were compared between the two

groupsliil.

Wound healing evaluation: Wound healing was observed and recorded for both
groups. Wound exudation, redness, swelling, wound bed temperature, and wound area
were evaluated on day 28. If a wound healed within 28 d, the wound healing time was
recorded and no dressing changes were performed. The evaluation criteria for different
curative effects of the treatment were as follows: (1) cured: The wound completely
healed with appropriate granulation tissue growth, and the wound area was completely
covered by epithelial cells; (2) markedly effective: the ulcer and skin color were
improved, and the wound area was reduced by > 70%; (3) improved: the wound area
was reduced by 25%-75%; and (4) ineffective: The wound area was reduced by < 25%,
and the skin color did not significantly improvel'2l. The rate of effectiveness was
calculated using the following formula: Total rate of effectiveness = (cured cases +
markedly effective cases + improved cases)/total number of cases x 100. Rate of

ineffectiveness = ineffective cases/total number of cases x 100.

Number of dressing changes: The first and second dressing changes were performed
on days 1 and 2, respectively. The third dressing change was performed 3 d after the
second change. The dressing change interval was determined based on wound

exudation and pain. The patients had to visit for follow-up evaluations when the
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outermost wound dressing was soaked > 50% of the exudation, or if the wound pain
was significantly aggravated(!3l. The average number of dressing changes in the two

groups within 28 days was recorded.

Statistical analysis

The SPSS19.0 software package (IBM, Armonk, NY, United States) was used for data
entry and analysis. The data were tested for normality. Normally distributed numeric
data were presented as the mean + SD and compared using f-test between the two
groups. Non-normally distributed numeric data were presented as median and
interquartile range and then compared between the two groups using the rank-sum
test. Count data were presented as frequency and percentage (%) and compared
between the two groups using the chi-square test. Statistical significance was set at P <

0.05.

RESULTS

Comparison of general information between tﬁ two groups

A total of 150 patients with chronic wounds were enrolled in this study. The patients
were divided into control and experimental groups. The control group had 75 patients
(36 men and 39 women; age range: 34-68 years; mean age: 46.2 + 11.80 years; 22 cases of
long-term unhealed incision, 21 cases of venous leg ulcers, 5 cases of pressure ulcers, 15
cases of magtitis, and 12 cases of other conditions). The experimental group had 75
patients (38 men and 37 women; age range: 35-65 years; mean age: 52.9 + 11.5 years; 24
cases of long-term unhealed incision, 22 cases of venous leg ulcers, 6 cases of pressure
ulcers, 13 cases of mastitis, and 10 cases of other conditions). No significant differences
in sex, age, wound bed temperature, wound area, or pain score at the first dressing

change were observed between the two groups (P > 0.05; Table 1).

Comparison of the pain score during dressing changesgetween the two groups
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No significant difference in the degree of pain was observed during the first dressing
change between the two groups (P > 0.05), whereas_at the second and third dressing
changes, the degree of pain was significantly lower in the experimental group than in

the control group (P < 0.05; Table 2).

Comparison of the degree of wound healing between theéwo groups of patients

The total effective rate of wound healing on day 28 was significantly higher in the
experimental group (96%) than in the control group (86.7%). The rate of ineffectiveness
of wound healing was significantly lower in the experimental group (4%) than in the

control group (13.3%) (P < 0.05; Table 3).

Comparison of the average number of dressing changes lﬁtween the two groups

From day 1 to 28, the number of dressing changes was significantly lower in the
experimental group than in the control group. Specifically, the control group (1 = 75)
had an average of 9.47 +1.64 dressing changes, whereas the experimental group (n = 75)
had an average of 6.60 + 1.06 dressing changes. The difference between these two
groups was statistically significant, with a t-value of -5.688 and a P-value of < 0.001 (P <
0.05).

DISCUSSION

Effectiveness and feasibility of combining lidocaine with RLI for chronic wound
management

For chronic wounds, the traditional debridement is to first clean and disinfect the
wound with 3% hydrogen peroxide solution. The results highlighted the significant
effectiveness of the combination of LWC and RLI in alleviating pain and promoting
wound healing in patients with chronic wounds. From the second dressing change
onward, the experimental group received the LWC+RLI treatment and reported
significantly less pain than the control gﬁxup (P < 0.05). Furthermore, on day 28, the

overall rate of effective wound healing was significantly higher in the experimental
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group than that of in the control group (P < 0.05). Additionally, the experimental group
required significantly fewer dressing changes within the 28-d period than the control
group (P < 0.05). These findings suggest that the combination of LWC and RLI
effectively reduced pain, enhanced wound healing, and decreased the frequency of
dressing changes in patients with chronic wounds. These results were consistent with

those of the previous studies!®14171,

Lidocaine combined with RLI effectively relieves pain in patients with chronic wounds
For chronic wounds, traditional debridement initially involves cleaning and
disinfecting the wound with a 3% hydrogen peroxide solution and then rinsing off the
disinfectant with a sterile saline solution'8l. Hydrogen peroxide is a strong irritant that
destroys epithelial cells and aggravates wound pain. According to a previous study,
wet wrap therapy relieves pain and the economic burden, shortens healing time, and
reduces the risk of wound infection. Lidocaine is a common clinically used local
anesthetic. It can also be used on wounds in wet wrap therapy for 5 min to quickly
alleviate pain. The combination of RLI and LWC compensates for the short duration of
the effect of lidocaine, which reduces wound pain, but increases the workload of nurses
and bacterial growth in the wound, which may not achieve the expected healing effect.
The combination of RLI and LWC not only compensates for the shortcomings of
lidocaine but also reduced the degree of wound pain. Red light is a cold light (low-
temperature irradiation) that does not cause tissue burns. However, RLI improves the
function of mononuclear macrophages in the wound and affects the local serotonin
content, thereby achieving anti-inflammatory and analgesic effectsl'?. Therefore,

LWC+RLI effectively relieved pain in patients with chronic wounds.

Lidocaine combined with RLI effectively promotes healing of chronic wounds
Chronic wounds often remain in the inflammatory phase of wound healing/?l. For
optimization of wound healing, the wound surface should be clean, have a healthy

granulation tissue matrix, and be infection-free. LWC keeps the wound moist, and
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autolytic debridement of this moist wound allows endogenous enzymes (e.g., matrix
metalloproteinases) to degrade nonviable substances from the wound bed and promote
wound healing/?!l. These results are consistent with previous reportsl?l. Red light has a
strong penetrability (up to a depth of 30 mm). Red light irradiation on the human body
is absorbed by the mitochondria. Red light accelerates metabolism, enhances cell
activity, and promotes epithelial cell regeneration, which is conducive to rapid wound
healingl®l. Therefore, the combination of lidocaine and RLI effectively promoted the
healing of chronic wounds.

This study has several limitations. For example, changes in liver and kidney
functions, routine blood tests, and other indicators of the patients were not monitored
and compared for financial reasons. Furthermore, unlike in this study, chronic wounds
should be subdivided in future studies. With the increase in the number of patients
with chronic wounds, the use of red light for wound dressing changes will have broad
clinical applications and prospects. Further studies on dressing changes are warranted

to provide evidence-based medicine for clinical application.

CONCLUSION

LWCH+RLI effectively relieved pain in patients with chronic wounds. This combination
can aid nursing staff in efficiently debriding wounds, thereby promoting wound
healing, reducing the number of dressing changes and follow-up visits, and improving

patients’” quality of life.
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