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Abstract: Hypodermoclysis is the continuous subcutaneous infusion of a parenteral solution into
dermal tissue, which is typically associated with skin lesions and cosmetic issues in the majority
of patients. Scarring and pigmentation are two of the potential skin lesions after hypodermoclysis.
The way skin diseases and cosmetic issues are treated has altered dramatically as a result of laser
technology. This is the first article to our knowledge that describes the treatment of pigmentation
and scarring produced by Hypodermoclysis cutaneous damage by using laser treatment. It was
vital to select the appropriate endpoint, technology, and configuration parameters. The lesion
was completely resolved after five months of treatment with four laser sessions. The first session
used a fractional Er-Yag laser to perform cold ablation. The remaining sessions used 1064 and
585 nm Nd-Yag Q-switch lasers to operate in the nanosecond region. To minimize the danger
of post-inflammatory hyperpigmentation (PIH), the treated region was prepped between laser
treatments with 4% hydroquinone (HQ) cream. Our protocol may reduce scars and pigmentation
while minimizing adverse effects and downtime.
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1. Introduction

Hypodermoclysis (HDC) is the continuous subcutaneous infusion of a parenteral
solution into the dermal tissue. It can be used for both short- and long-term parenteral med-
ication delivery. Depending on the time frame and type of infused fluid, HDC is associated
with varying degrees of tissue disruption, primarily cutaneous injury. The majority of the
literature focuses on clinical complications of HDC, such as sepsis and tissue necrosis [1,2].
However, reports of cosmetic skin lesions and complications after HDC and subcutaneous
infusion have primarily focused on type I diabetes patients who use insulin pumps [3-5].
Furthermore, these reports were purely observational, with no discussion of treatment
options [6]. Our review of the literature revealed that no reports on laser treatment for
pigmentation or scarring caused by hypodermoclysis had been published. It is well known
that cutaneous injury from various causes can result in abnormal pigmentation, either
hypo or hyperpigmentation, and resistant scarring. Lasers are commonly used to treat
skin pigmentation and scarring [7-9]. The laser technologies available for the treatment of
skin lesions have undergone a revolution in the last decade [10]. Most laser technologies
available rely on their effect on either selective photothermolysis or photoacoustic prop-
erties [11]. Experts usually design a protocol that includes various laser technologies and
settings that target different chromophores [12,13].

2. Case Report

A 28-year-old middle-eastern man came to the center with visible pigmentation and
scarring on the lower-right abdominal quadrant. The patient’s medical history reveals
that he is otherwise healthy and has type III Fitzpatrick skin. According to the patient’s
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reported history, the skin lesion is approximately 23 years old and developed following
HDC treatment as a child with an unknown medication; the patient believed it was an
antibiotic, but could not provide any additional details or contact information for the facility
or provider.

2.1. Lesion Assessment

The lesion was assessed using the Vancouver scale for scar assessment, along with
photographic assessment [14,15]. The assessment was conducted by two different investi-
gators when possible and the average values were reported. The patient was not included
in the assessment process. The initial scar score was a total of 6, as follows: Vascularity: 0,
Pigmentation: 3, Pliability: 2, and Height: 1.

We devised a protocol to address pigmentation and scarring while improving skin
texture in areas that received subcutaneous infusion. The lasers used in the protocol
included an erbium-doped yttrium aluminum garnet (Er-Yag) fractional laser (Fotona
Dynamis, Fotona Inc., Ljubljana, Slovenia), a 1064 nm Crystal Nd-Yag Q-switch nanosecond
laser, and a Q-switched 595-nm neodymium-doped yttrium aluminum garnet (Nd-Yag)
laser with low fluence (Spectra, Lutronic Aesthetics, Gyeonggi-do, Korea). Only after
performing test patches and receiving signed consents did the treatment begin. The protocol
is divided into two stages: preparation and treatment. Before and aftercare instructions
were given to the patient. The treatment’s goal was to smooth the texture and even out the
pigmented lesion so that it blended in better with the surrounding skin.

2.2. Preparation Phase

4% HQ cream was applied daily on the targeted area for two weeks before the sole
Er-Yag laser treatment in phase one, but repeated before and after Q-switched 595-nm
Nd-Yag in stage two of the treatment phase.

2.3. Treatment Phase
This phase consists of the actual laser treatment and is divided into two stages.

3. Stage One

To resurface the skin, fractional Er-Yag was used. Figures 1 and 2 show the lesion
before and after the Fotona Er-Yag laser treatment, respectively. The laser was programmed
to ablate the epidermis (50 um) and a portion of the dermis, the papillary dermis, at 260 pum.
The fractional handpiece was used with a short pulse mode, the fluence was 90 J/cm?, and
the frequency was set to level six. These settings provided 310 um treatment. The endpoint
was either pinpoint bleeding, petechiae or the visual elimination of lesions.

Figure 1. Shows a photographic examination of the lesion prior to beginning treatment.
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Figure 2. Shows a photographic examination of the lesion directly after Er-Yag laser treatment.

4. Stage Two

The targeted skin lesions were treated with a series of three nanosecond laser sessions
four months apart, six weeks after the first Er-Yag laser treatment (Figures 3-5). Each
session includes one pass of 1064 nm nanosecond laser, one pass of 585 nm nanosecond
laser, and a light 10-micron peel with the Er-Yag in micro-short mode. The patient was
instructed to apply the 4% HQ cream two weeks following each session. The treatment’s
goal was to resurface the skin, improve the lesion area texture, pliability and alleviate
hyperpigmentation to make it less visible against the background skin. Figures 4-6 depict
the skin lesion four weeks after each treatment in stage two. The irradiated area was
covered with a thin layer of OTC antibiotic ointment (Polysporin®, Johnson & Johnson
Inc. Markham, ON, Canada), then with a thick layer of a multipurpose healing ointment
(AQUAPHOR®, Beiersdorf Inc. Wilton, CT, USA). We used non-woven gauze sponges
for dressing purposes. The post-treatment guidelines, including dressing changing and
cleaning instruction, were explained to the patient and handed a printed form.

Figure 3. Shows a photographic examination of the lesion directly the first 1064 and 595 Nd-Yag
Q-switch nanosecond laser.
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Figure 4. Shows a photographic examination of the lesion directly the second 1064 and 595 Nd-Yag
Q-switch nanosecond laser.

Figure 5. Shows a photographic examination of the lesion directly the third 1064 and 595 Nd-Yag
Q-switch nanosecond laser.

Figure 6. Shows a photographic examination of the lesion four months after the third 1064 and 595
Nd-Yag Q-switch nanosecond laser treatment.
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5. Discussion

Several systematic and non-systematic reviews on scar and hyperpigmentation laser
treatment have been published. In their data reporting and comparison, the majority
of these reviews did not include the cause of the skin lesion [16,17]. The unanimous
conclusion was that more research in the form of randomized trials is required. To the
best of our knowledge, this is the first report that discusses the treatment of pigmentation
and scarring that is specifically caused by HDC cutaneous injury. There are numerous
cosmetic and surgical applications for lasers [12,18,19]. The application of a single laser
may differ depending on the pulse width, fluence, and spot size. For example, a millisecond
Alexandrite 755 nm laser can be used for laser hair removal. However, it is primarily used
for tattoo and pigmentation removal in the picosecond range (4-8). Most lasers use a similar
mechanism of action based on photothermolysis [20]. This phenomenon describes the
transformation of photon energy into thermal energy via a selective medium known as a
chromophore. The laser type and wavelength should be selected based on the patient’s skin
type, lesion depths, and targeted chromophores that contribute to the photothermolysis
process. Melanin with the highest absorbance, haemoglobin with the highest absorbance,
and water with the highest absorbance are the three main chromophores that are targeted
in cosmetic procedures. The high affinity of the laser to the chromophores results in the
selectivity of any laser treatment. For example, highly pigmented lesions absorb more
laser energy than surrounding skin cells. Photoacoustic properties are another mechanism
of action that some lasers have. Lasers with very short pulse widths, such as those in
the nanosecond and picosecond ranges, can generate powerful acoustic waves. As a
result, the pigment particles (melanin or ink) are broken down into smaller ones. The
small pigment particles are then removed via lymph drainage and phagocytosis [17,21].
Thermal relaxation, which goes hand in hand with pulse width, is an important concept to
consider when considering laser treatment. Thermal energy accumulates in the targeted
chromophores during laser exposure, and they are unable to contain the thermal energy
for themselves. As a result, thermal energy spreads to bystander cells and tissues. The
shorter the thermal relaxation time, the greater the affinity between the laser and the
chromophores [22,23]. As a result, when targeting a lesion with high laser affinity, we
should use lower fluency and shorter pulse width to avoid side effects like skin burns and
post-inflammatory hyperpigmentation (PIH).

The light emitted by the Er-Yag solid-state laser has a wavelength of 2940 nm and
has a high affinity for the water molecule, about 15 times that of CO,. As a result, when
exposed to Er-Yag irradiation, the skin tissue vaporized instantly. The ability to perform
highly precise ablation with little or no coagulation is the main advantage of Er-Yag in short
pulse mode. The property enables us to perform controlled skin ablation while transferring
less thermal energy to the surrounding tissues. As a result, cold ablations have a higher
safety profile than other ablation lasers, such as CO,. The long-pulse mode allows for more
coagulation and ablation. Cold ablation is used to remove dermal and epidermal layers,
whereas hot ablation rejuvenates the skin.

During the first stage, we used the Er-Yag in Fractional mode. The fluence was set
to 90 J/cm? with a short pulse width and a turbo level six (stacking). This setting allows
for precise cold ablation down to 310 um. The goal of this treatment is to remove the
epidermal lesion and a portion of the dermal lesion. Any patient with Fitzpatrick skin type
III or higher goes through a preparation period in which they apply HQ cream, a tyrosine
kinase inhibitor, to reduce the risk of rebound pigmentation and PIH. The elimination of
visible lesion or the presence of pinpoint bleeding was used to determine the endpoint for
Er-Yag laser treatment. After cleansing the area with sterilized normal saline, it developed a
yellow tint, indicating ablation of the midpapillary dermis, which is bordered by localized
erythema. The treated area was covered with a thin layer of triple antibiotic ointment
(Polymyxin B Sulfate 10,000 units, Bacitracin Zinc 500 units, Gramicidin 0.25 mg), then a
thick layer of a purified anhydrous lanoline and a layer of (Aquaphor).
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The second stage aimed to remove the pigmented lesion and restore the skin’s even
tone. The gold standard for pigmentation lesion management is the crystal Nd-Yag 1064 nm
laser with nanosecond pulse width. The Nd-Yag laser was used with a collimated hand-
piece, a pulse width of 5-7 ns, a spot size of 7 mm, and a fluence of 1 J/ cm?. The 595 nm
Nd-Yag treatment aims to target vascularization and reduce redness. The fluence was set
to 0.35 ] /cm? with the 5 mm gold toning handpiece.

Figure 3 shows a significant improvement in scarring and pigmentation in the treated
area. However, after speaking with the patient, we decided to use the Q-switch nanosecond
laser to reduce redness and improve skin tone and color. Figures 4-6 show significant
improvement in skin redness and texture following each session. Figure 6’s final results
were satisfactory to the patient. The final Vancouver scar score in the last follow up visit
was 1 as follows: Vascularity: 0, Pigmentation: 0, Pliability: 1, and Height: 0.

6. Conclusions

Laser technology has changed the way skin lesions and dermatological disorders
are treated. Choosing the right endpoint, technology, and settings was critical. The total
resolution of the lesion was achieved in five months, during which the lesion was treated
with four laser sessions. The first session involved cold ablation with an Er-Yag fractional
laser. The remaining sessions were carried out in the nanosecond range using 1064 and
595 nm Nd-Yag Q-switch lasers. To reduce the risk of PIH, the treated area underwent
a preparation phase between each laser treatment, which included the application of 4%
HQ cream. In this case report, our protocol demonstrated promising results in reducing
scarring and pigmentation with minimal side effects and downtime. However, treatment
parameters and intervals should be customized for each patient.
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