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Introduction

Leg ulcers are frequently encountered problems, with a prevalence 
of 1 to 2% in the adult population (1). The incidence of leg ulcers 
is increasing with population aging and is associated with athero-
sclerosis occlusion risk factors such as smoking, obesity, and dia-
betes. In the United States, the prevalence of vascular ulcer is es-
timated at 500,000 to 600,000 (2). Various types of leg ulcers that 
are often found include static venous ulcers, diabetic ulcers, and 
pressure ulcers (3). Disruption of circulation in the lower limbs 
from superficial veins to deep veins occurs due to valve damage 
to the vessels, resulting in failure of the pumping of blood against 
gravity to the heart. This situation causes venous insufficiency, 
which can subsequently cause increasing vein permeabilities, 
leakage, and deposition of hemosiderin. This condition impairs 
the microcirculatory system that brings nutrients and other sub-
stances to tissues. The tissue of the lower limb thus undergoes a 
state of hypoxia, which then results in a venous leg ulcer (4).

Several treatments that can be given to patients with venous leg 
ulcers are leg elevation, compression using stockings, oral aspirin 
drugs, dressings, and surgery (1, 4–6). Wound dressings have been 
developed to promote wound healing. There are many types of 
wound dressings targeting various aspects of the healing process. 
Wound dressings provide a moist environment and remove bac-
terial infection (7). The use of photodynamic therapy, including 
light-emitting diode (LED), has been hypothesized to play a role 
in the wound healing process. An LED consists of a semiconductor 
chip that changes electricity into a spectrum of light (8). There are 
several wavelengths of LED, such as red, yellow, blue, and near 
infrared. LED functions in wound healing through various mecha-
nisms, such as increasing granulation tissue formation, fibroblast 
proliferation, collagen synthesis, neovasculature, and epitheliali-
zation (9–12).

Case report

A 47-year-old male came to the Dermatovenereology Clinic at Dr. 
Cipto Mangunkusumo Hospital, in Jakarta, Indonesia due to a 
wound on the lower left limb that had developed 1 year before 
admission. Initially, he complained of an erythematous lump in 
the lower left limb. The lump subsequently burst, resulting in a 
coin-sized wound. The wound became wider, and subsequently 
it generated an odorless clear discharge. There was intermittent 
pain at the lesion site. The pain was measured on the Visual Ana-
logue Scale (VAS) and the score was 4. The pain could occur both 
during activity and rest. The patient felt a cramp in his lower left 
limb, which particularly worsened during the night.

The back part of the lower left limb became reddish and ap-
peared swollen. There were no complaints of fever. A history of 
trauma to the left leg area before the injury was denied. The pa-
tient never applied any medication to the area of the wound. A 
history of diabetes mellitus, hypertension, and dyslipidemia was 
denied.

The patient had worked as a barber for 20 years before going 
to the outpatient department. He cut hair while standing. The 
number of customers required the patient to remain standing for 
many hours. During the day, he stood for approximately 6 hours. 
He never used compression stockings.

Physical examination demonstrated a normal general state. 
The patient’s weight was 65 kilograms, and his height was 170 
centimeters. There was left groin lymph node enlargement. The 
local state of the distal lower left limb and dorsum pedis revealed 
multiple lenticular to large hyperpigmented dully erythematous 
plaques; the margin was circumscribed to diffuse, formed conflu-
ences and discrete, and there was venous dilatation. Non-pitting 
edema was observed.

The lateral part of the lower limb had an annular-shaped ulcer
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measuring 5 × 5 × 1 cm. The edge of the ulcer was slightly elevated, 
the wall was steep, the base of the ulcer was partially composed 
of granulation tissue and necrotic tissue surrounded by hyperpig-
mented tissue, and it did not have a foul odor (Fig. 1). Clear fluid 
appeared to come out of the wound. The results of Gram examina-
tion on the ulcer showed that there were many leukocytes, many 
Gram-positive cocci, and a moderate level of Gram-negative rods. 
Aerobic culture and resistance were examined, and it was found 

that Klebsiella oxytoca and Acinetobacter baumannii caused the 
infection, which were sensitive to tetracyclines and resistant to 
amoxicillin/clavulanic acid.

Doppler ultrasound examination was performed on the lower 
left leg, and it demonstrated chronic deep vein thrombosis of the 
left leg. A thrombus in the common femoral and popliteal vein, 
rigid intraluminal material, and normal venous diameter were 
found. LED was performed in the wound area, with the mode of 

Figure 1 | Venous leg ulcer at first visit.

Figure 2 | Venous leg ulcer after the eighth light-emitting diode (LED) session.

Figure 3 | Venous leg ulcer after the eighteenth LED session and wound dressing.
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wound healing for 15 minutes. This therapy was performed twice 
a week. Aside from that, the patient was also instructed to elevate 
the left leg every day. The patient was recommended to put a 0.9% 
saline compress on the wound for 15 minutes twice a day. Based 
on Indonesian Clinical Practice Guidelines, especially at Dr. Cipto 
Mangunkusumo Hospital, positive results on physical examina-
tion and Gram staining were considered sufficient to indicate sys-
temic infection. Then the wound was treated with 2% fusidic acid 
ointment twice a day. Amoxicillin/clavulanic acid was initially 
administered at a dose of 3 × 625 mg, but was then changed to 
tetracycline at a dose of 4 × 500 mg based on the result of aerobic 
culture and resistance. Management was provided by an internist, 
which included a compression bandage, rivaroxaban 1 × 15 mg, 
and acetylsalicylic acid 1 × 80 mg.

After the patient underwent LED eight times, the wound was 
evaluated. In the lateral part of the lower left limb region, there 
was an annular ulcer measuring 4 × 4 × 0.5 cm, the edge of the 
ulcer was slightly elevated, it had a steep wall, the base was 
partly granulation ulcer tissue, the contents contained minimal 
slough, there was no induration or foul odor and there was ten-
derness and hyperpigmented tissue around the ulcer (Fig. 2). The 
VAS score was reduced from the baseline score to 2. The results of 
Gram examination on the ulcer showed that there were moderate 
leukocytes and moderate Gram-positive cocci.

On the eighth visit, the patient received foam and hydrophobic 
dressings that were applied to the wound every 2 days. In the last 2 
weeks, the patient started using a compression stocking. After the 
patient underwent LED eighteen times, the wound was evaluated. 
In the lateral part of the lower left limb, there was an irregularly 
shaped ulcer measuring 3 × 3 × 0.2 cm, the edge of the ulcer was 
flat, it had a steep wall, the base was granulation tissue, there 
was no induration or foul odor and there was tenderness and hy-
perpigmented tissue around the ulcer (Fig. 3). The VAS score was 
reduced from the baseline score to 1. The results of Gram exami-
nation on the ulcer showed that there were moderate leukocytes 
and a few Gram-positive cocci. There were no adverse events due 
to this procedure.

Discussion

From the results of the patient history, physical examination, and 
additional examination, the patient was diagnosed with a venous 
leg ulcer with secondary infection. The diagnosis was based on 
clinical signs in the form of a wound on the lower limb, which 
was painful, accompanied by occasional cramps at night. Stand-
ing for a long time, a habit related to the patient’s job, could also 
be associated with the injury to the lower limb. The wound was 
accompanied by hyperpigmented surrounding tissue, static der-
matitis, varicose veins, and edema in the lower left leg. The results 
of Gram examination of the wound showed signs of secondary in-
fection. Doppler ultrasound examination revealed a disturbance 
in the veins that resulted in chronic deep vein thrombosis.

Wound evaluation was performed after the patient underwent 
the eighth LED treatment. It was found that the wound size de-
creased from 5 × 5 × 1 cm to 4 × 4 × 0.5 cm. At that time, the wound 
still had minimal slough, and the results of Gram examination on 
the ulcer showed that there were moderate leukocytes and mod-
erate Gram-positive cocci. In response to this condition, wound 

dressings were applied as additional treatment. A second evalu-
ation was performed after the patient underwent the eighteenth 
LED session. It was found that the wound size decreased from 4 × 
4 × 0.5 cm to 3 × 3 × 0.2 cm, the base was composed of granulation 
tissue, and the results of Gram examination on the ulcer showed 
that there were moderate leukocytes and a few Gram-positive coc-
ci. A study conducted by Caetano et al. also showed similar results 
regarding the effectiveness of LED in promoting wound healing 
(13). The necrotic tissue seen upon the first arrival of the patient 
had completely disappeared after the eighteenth LED session and 
was completely replaced with granulation tissue. The presence 
of secretion had disappeared. Evaluation of pain analysis using 
the VAS found a decrease in scores. These results indicated an im-
provement in the wound healing process. This finding is in line 
with a study conducted by Vitse et al., which showed that LED had 
positive effects on reducing venous ulcer pain (14).

LED is a well-accepted therapeutic tool for the treatment of in-
fected, ischemic, and hypoxic wounds as well as other soft tissue 
injuries in humans and animals. Such photobiomodulation has 
been observed to increase mitochondrial metabolism, facilitate 
wound healing, and promote angiogenesis, including in the skin. 
LED has beneficial effects on cells by “kick-starting” them into 
immediately creating more adenosine triphosphate (ATP) and in-
creasing the DNA and RNA activity. A previous study by Kim et al. 
showed that exposure to 660 nm red LED resulted in an increase 
in cell proliferation and migration compared to control (15), indi-
cating its potential use as a phototherapeutic agent. The wound 
dressings that are applied to the wound facilitate a complete heal-
ing process in a moist and clean environment. A hydrophobic 
dressing can bind bacteria and remove it from wound bed. Fur-
thermore, a foam dressing also can absorb excess exudate from the 
wound. Gentili et al. found that a hydrophobic dressing can reduce 
bacterial load and the size of a chronic lower limb wound (16).

In this case, the accelerated wound healing was also supported 
by other therapy approaches such as a 0.9% saline compress to 
moisten the wound. The administration of fucidic acid 2% oint-
ment and tetracycline orally at the beginning also aided in eradi-
cating secondary infection in the wound. Therefore, the wound 
healing process was not hampered. The patient also performed 
routine limb elevation each day. Moreover, oral rivaroxaban 1 × 
15 mg, acetylsalicylic acid 1 × 80 mg, and a compression stocking 
were also beneficial for repairing venous blood circulation in the 
lower limb.

In this case report, we provided comprehensive treatment to 
achieve the best wound healing results. The wound had not com-
pletely healed at the end of this procedure, which is a limitation of 
this case. Written informed consent was obtained from the patient 
for publication of this case.

Conclusions

After the patient underwent LED eighteen times combined with 
wound dressings, the size, depth, and pain of the venous leg ulcer 
decreased. LED therapy and wound dressing have positive effects 
in treating venous leg ulcers and accelerating wound healing. LED 
and wound dressings could be chosen as a therapeutic method for 
wounds because this is a noninvasive treatment that is easy to ar-
range and use.
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