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\ Abstract

Introduction: Wound healing is a defined physiological process
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which depends on multiple factors that can be lacking in cancerous
patients. Reopening, infection and/or hyperscarification can be a
common consequence of pathological cicatrisation. To counter them,
therapists may use antibiotics, surgery, or laser. Photobiomodulation is
considered to be one of the techniques used in tissue healing, inflam-
mation, and pain relief.

Case presentation: We report the case of a 53-year-old female pa-
tient who had a post operative deep inferior epigastric perforator DIEP
flap surgery wound reopening in the context of her breast cancer sur-
gery; photobiomodulation ATP38 was used to treat the infected wound
following the protocol of 15 sessions, spaced by 2 days. The param-
eters used were fluence max 4J/m?, 70W, in a continuous mode, 470

nm emission followed by 620 nm.

DOI: www.doi.org/10.52768/2766-7820/2885

Conclusion: Photobiomodulation has demonstrated a remarkable
improvement in our case. Low-level laser therapy may offer a good al-
ternative for wound healing recovery in the context of cancer.
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Introduction

Abdominal wound dehiscence is defined as a separation of
layers of the abdominal wall. Despite the advances in surgery
and the post operative care, the mortality related to wound de-
hiscence has not improved [1]. The etiology behind it can be a
consequence of local to systemic factors such as diabetes, pul-
monary disease, dynamic instability, wound infection,metabolic
disorders, the use of steroids and others. In the case of cancer,
the immunocompromised state of health can be an additional
risk factor to develop a wound reopening. The treatments can
vary from local topical treatments to systemic injections. In our
case the decision was to start a low-level laser therapy to simu-
late locally and promote better scar healing. Photobiomodula-
tion PBM, also known as low-level laser therapy, was discovered

50 years ago by Ender master in Hungary. It has indications in
the medical field as well as dentistry and cosmetics. In the re-
cent few years there has been a major progress in studies, try-
ing to understand the actual mechanism of it; the most generic
explanation of being the stimulation of the chromophores and
specifically, the fourth unit of the mitochondrial electron trans-
port chain [2]. The concept of the treatment is based on the
wavelength.The absorption of light by cytochrome c-oxidase
located in the fourth unit of the respiratory chain results in the
activation of the proton gradient. Consequently, an increase of
ATP production levels leads to reactivation of oxygen species
and calcium ions. All of the metabolic reactions or pathways
lead to the differentiation, proliferation, migration of cells re-
sulting in an increase of protein production, collagen simula-
tion, and scarring tissue. Medically speaking wound healing
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after laparotomy requires oxygen consumption, the absence of
toxic or septic factors and normal glycemia which can be dis-
regulated in the field of tumorous states of health. Therefore,
the aim of this paper is to present a clinical case based on a
review of low level laser therapy use for the wound dehiscence
particularly in cancerous patient.

Case report

A 53-year-old patient was addressed to radiotherapy depart-
ment for an infected wound reopening a week after deep in-
ferior epigastric perforator DIEP flap surgery in the context of
breast cancer. The history of the disease consists of breast can-
cer diagnosed at screening in March 2018 to which the patient
received a neoadjuvant chemotherapy, followed by a tumorec-
tomy. A local relapse at screening was discovered in July 2023,
for which the patient received a mastectomy, lymph node dis-
section, and DIEP flap surgery, followed by adjuvant chemother-
apy. She consulted a few days following surgery class | according
to SWC [4], after noticing a wound reopening of 3cm and 1 cm
in the hypogastric region. Clinical examination showed a stable
patient with signs of local infection. Her pain score was 1/10.
The pelvic exam showed 3 cm and 1 cm opening with inflam-
matory local symptoms (redness, heat, oozing pus) (Figure 2).
The patient was seen by her surgeon who prescribed antibiotics
amoxicillin clavulanate at dose of 3 g/day for a duration of sev-
en days which resulted in the wound drying without subjective
improvement regarding the reopening as proved by sequential
pictures taken by the patient and later on by the medical staff
(Figure 3 end of antibiotics). The surgeon decided to put a stitch
in end of October, post poning her first chemotherapy session.
The patient started her first chemotherapy session by the end
of October (Figure 3). Considering the fluctuation of the local
dehiscence during the month of November (progession and re-
gression of the healing process), the decision at radiotherapy
department was to start low-level laser therapy after informing

the patient of the side effects, contraindications of PBM in a
context of shared decision making. The protocol that was fol-
lowed, was “complicated wound” ATP38 blue light wavelength
of (470 nm) for 575 seconds, followed by “curative epithelitis”
ATP38 of red light wavelength 620 nm for 488 seconds at an
energy density of 4j/m? and a frequency of 70Hz. The sessions
were implemented for 3 weeks spaced by 48 hours for a total
treatment of 15 sessions. The change of the wound went from
wound dehiscence stage (Figure 6) to wound closure (Figure 7)
to healed scar (Figure 8).

Discussion

The positive evolution of the tissue healing while following
a PBM protocol makes us consider its implication in helping
patients with their scarring process. What’s particular about
this case is that the reopening happened in the context of local
infection treated by antibiotics with a delayed scar healing (2
months time). During the sessions, the patient experienced no
additional side effect and was notified to pay attention to any
possible unwanted outcomes of the PBM. When laser was used,
not only the wounds stopped oozing which was noticed by con-
stant clinical examination throughout the sessions, but also we
witnessed a progressive closure of the reopening (less than 3
weeks, considering the wound was not ameliorating for more
than 2 months as reported by the patient). These results makes
us think about the contribution of laser in the context of cancer
outcomes, especially with patients whose biological markers
show that the inflammatory cells cannot counter infection or
dermatological disorders. Therefore, the local simulation seems
to be a very interesting perspective that goes hand in hand with
scar healing. A recent study showed that there is a duality in the
use of PBM, as if the wavelength reaches a maximum level, the
effect on the cells becomes more decreasing, then increasing
[6]. Thus, this should be taken into consideration within the pro-
tocol in order to be beneficial and not harmful to the patient,
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\Figures 1,2: Wound dehiscence, pus oozing out of the scar (10/10/2023).
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\Figure 8: Final scar (31/01/2024).

as well as developing more tools and guidelines to ensure the
good use of PBM. The use of chemotherapy and radiotherapy
is very common for cancer patients which indefinitely leads to
side effects such as mucositis, dysphasia, dyslexia, dermatitis,
hypo salivation, lymphoedema, and others which can be pre-
vented by the use of PBM, nevertheless, it’s indication in wound
dehiscence is not shed light on in oncology. We must acknowl-
edge the fact that PBM requires several sessions to show great
results, but it’s non-invasive and non-painful, short timed pro-
cedure makes it medically acceptable by patients.

Furthermore, regarding our case, wound dehiscence delayed
the start of chemotherapy sessions which is a good argument
to investigate the medical alternatives that can possibly reduce
pathological woundhealing, and thus have an indirect impact
on the efficacy of oncological treatments. Overall, further clini-
cal studies are still necessary to work on the mechanisms of
PBM, as well as its vast indication pool that can not only make
acute changes such as in mucositis, but also in the long-term
by analysing its effect on enhancing the quality of life for can-
cer patients Q | as well as preventing side effects in the field of
oncology. And by that we mean, chemotherapy’s side effects in
the neurological aspects, radiotherapy in the dermatological/
ENT aspects, and carcinologic surgeries as its the case of our
study.

Conclusion

Practitioners in the field of oncology should consider photo-
biomodulation in the case of wound dehiscence as it has dem-
onstrated a remarkable improvement in our case. Low-level
laser therapy may offer a good alternative for preventing and
positively enhancing wound healing process in the context of
cancer.

Ethical considerations: Informed consent was obtained from
the patient for publication this report.
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