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Fractional Carbon Dioxide, Long Pulse Nd:YAG and Pulsed Dye
Laser in the Management of Keloids
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Background: Keloids are abnormal wound responses characterised by excessive deposition of collagen and glycoprotein. They are both
aesthetically and symptomatically distressing for most of the patients. There are reports of keloid management with pulsed dye laser (PDL),
fractional carbon dioxide (CO,) laser and neodymium-doped yttrium aluminium garnet (Nd: YAG) laser individually and also in combination
of CO, with PDL and CO, with Nd:YAG. Here, we discuss a combination of all the 3 lasers as a therapy for keloids. Aim: This study aims to
assess the efficacy of fractional CO, laser, long pulse Nd: YAG laser and PDL in the management of keloids. Materials and Methods: Fifteen
patients with keloids were treated by fractional CO, laser, followed by PDL and long pulse Nd:YAG laser at monthly intervals. Four
patients discontinued the study and were lost for follow-up. Photographs were taken at the beginning of the treatment and at the end of
five sessions. Clinical improvement was analysed based on a visual analogue scale graded by three blinded observers after assessing the
clinical photographs for the improvement in size, colour and aesthetic impression. Results: Of the 11 patients, one patient had excellent
improvement, one patient had good improvement, four patients had moderate improvement, two patients had mild improvement and three
had no improvement. Conclusion: Lasers may have a synergistic effect when combined with other modalities of treatment but cannot be
used as monotherapy in the treatment of keloids.
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Subsequently, neodymium-doped YAG laser (Nd:YAG) and
PDL were evaluated for the treatment of keloids, with variable
outcomes."! PDL showed promising results.[*'? Several
authors suggested that other therapeutic modalities such as

INTRODUCTION

Keloids are aberrant responses to cutaneous insult characterised
by hyperproliferation of dermal collagen.t"! They present as a

cosmetic concern, often associated with pain and pruritus.
Treatment of keloids includes surgical excision, dermabrasion,
grafting, radiation, pressure therapy, silicone gel sheeting and
intralesional corticosteroids.?!

The application of lasers in cutaneous surgery has evolved
to a great extent in the last three decades. 585-nm pulsed dye
laser (PDL) has been effectively used to reduce scar erythema,
size and associated symptoms.l*'"! The combinations of
carbon dioxide laser (CO,) with PDL!"" and CO, with yttrium
aluminium garnet laser (YAG)!"'® have also been tried for the
treatment of keloids.

Apfelberg et al.'" first reported the use of lasers on keloids
by irradiation with CO, and argon lasers in 13 patients out of
whom, only one patient showed improvement.
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intralesional steroids, silicone gel sheets or pressure therapy
should be advocated in combination with lasers.['

We report the efficacy of fractional CO,, PDL and long pulse
Nd:YAG laser for the treatment of keloids.

MareriaLs AND METHODS

Fifteen patients above 14 years of age with keloids, all of
whom were not treated before the beginning of the study were
included in the study. Patients below 14 years, pregnant and

Address for correspondence: Dr. Ashwini Annabathula,
Department of Dermatology, PSG Hospitals, Coimbatore - 641 004,
Tamil Nadu, India.

E-mail: ashwiniannabathula@gmail.com

This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Annabathula A, Sekar CS, Srinivas CR. Fractional
carbon dioxide, long pulse Nd: YAG and pulsed dye laser in the management
of keloids. J Cutan Aesthet Surg 2017;10:76-80.

© 2017 Journal of Cutaneous and Aesthetic Surgery | Published by Wolters Kluwer - Medknow -




Annabathula, ef al.: Lasers in keloids

lactating females, and patients with a history of isotretinoin
use in the past 6 months were excluded. Written and informed
consent (both in English and local language) was obtained
from each patient before starting the treatment and for taking
photographs. Photographs of every keloid included in the study
were taken at baseline and before each session of the laser,
using a DSLR Nikon D5100. Ethical clearance for the study
was obtained from the Institutional Human Ethics Committee.

After taking photographs, patients were locally anaesthetised
by a topical eutectic mixture of lidocaine and prilocaine
under occlusion for 1 h. The cream was wiped off with a wet
gauze and the area to be lased was cooled with ice packs to
prevent unnecessary thermal injury and discomfort. Protective
eyewear was provided to the patient, treating doctor and all
the personnel assisting the procedure.

Fractional CO, laser (Lumenis AcuPulse Carbon Dioxide
Laser, Germany) was delivered at an initial energy of 10 mJ
with increments of 5 mJ at each sitting. Five minutes after the
delivery of fractional CO,, a combination of PDL and long pulse
Nd:YAG laser (Cynosure Cynergy Multiplex, Massachusetts,
USA) was delivered at a PDL fluence of 4 J/cm? in the 1* sitting
with increments of 1 J/cm? during each sitting, while keeping the
fluence of Nd:YAG constant at 20 J/cm?. After the procedure,
the treated area was again cooled; the patient was counselled
about adequate photoprotection. Topical steroid was applied
immediately post-procedure to reduce the inflammation. No
other treatment for keloids was given to the patient.

All the patients underwent 5 sittings of the treatment with
fractional CO,, PDL and long pulse Nd:YAG lasers at
intervals of 4 weeks. No complications such as hypo or
hyperpigmentation, ulceration, or infection were observed
during the study. All the patients were followed up for
6 months.

Of the 15 patients included in the study, 11 patients
completed the study [Table 1]. Four patients discontinued
the study and were lost for the follow-up. Clinical
improvement was analysed based on a visual analogue scale
graded by three blinded observers (qualified dermatologists
who were not a part of our study) after assessing the

clinical photographs for the improvement in size, colour
and aesthetic impression.

A score of 0 for ‘no improvement, 1 for “mild improvement”
(<25%), 2 for “moderate improvement” (26%—-50%), 3
for “good improvement” (51%—75%) and 4 for “excellent
improvement” (76%—100%) was accorded’.

ResuLts

The scores given for all the three parameters (size, colour and
aesthetic impression) by each observer for each patient were
recorded [Tables 2-4].

The mean score of all the three observers was calculated [ Table 5].

Of the 11 patients, 1 (9%) had excellent improvement
i.e., complete flattening, 1 (9%) had good improvement, 4 (37%)
had moderate improvement, 2 (18%) had mild improvement
and 3 (27%) had no improvement (27%) [Graph 1]. During
the follow-up of 6 months, only one patient had an increase
in the size of the keloid.

Figures 1-4 show the pre- and post-treatment photographs of
four patients with keloids.

Discussion

There has been a significant advancement in the field of lasers
in dermatology over the last three decades which has changed
the face of aesthetics and dermato-medicine.

The fractional CO, laser acts by the principle of fractional
photothermolysis in which there is thermal ablation of tiny
microscopic columns by microthermal zones. Following
this, there is the induction of repair and re-epithelialisation
by the columns of intact skin surrounding the affected skin
by epidermal stem cell proliferation and fibroblast-derived
neocollagenogenesis.!”!

The vascular lasers act by getting absorbed by haemoglobin
which produces heat and causes coagulation necrosis resulting in
hypoperfusion and tissue hypoxia. This leads to neocollagenesis,
heating of collagen fibres with dissociation of disulphide bonds
and subsequent realignment of collagen fibres.”"

Table 1: Epidemiological profile of all the patients

Serial number of patients Age (years) Sex Duration of lesion Site of involvement
1 21 Male 4 years Left shoulder
2 22 Male 9 months Right arm

3 30 Female 1 year Sternal region
4 34 Female 2 years 2 months Left leg

5 19 Female 8 months Sternal region
6 28 Male 1 year 6 months Chest

7 22 Male 1 year Chest

8 54 Male 6 years 6 months Chest

9 26 Male 2 years Chest

10 19 Male 1 year Chest

11 22 Male 6 months Upper back
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In addition, the PDL which has a less deeper wavelength
than the Nd:YAG laser, gets absorbed by the haemoglobin
and converts it into black methaemoglobin which acts as a
chromophore for the Nd:YAG laser.

In a study conducted by Kono et al.,*!! 19 hypertrophic
scars were irradiated with a PDL which demonstrated that
16 lesions (84%) showed a significant flattening of the scar
and reduction in erythema. Therefore, he suggested that
treatment of scars with PDL can help to reduce the erythema
and size very effectively. In our study, it was found that, out
of 11 lesions, 8 lesions (73%) showed improvement in size
and erythema/colour which was in accordance with the study
done by Kono et al.*"

In 2004, Chan et al.?? treated 36 scars in 27 patients with
585 nm—PDL and 66% reported clinical improvement which is
slightly less than that of our study which showed improvement
in 72% of patients.

Another study done by Nouri et al.* in 2003, revealed that
all the 12 post-operative scars treated with three sessions
of PDL (585 nm) showed significant overall improvement
and enhanced cosmetic appearance. However, in our study,
improvement in aesthetic impression was seen only in 8 (73%)
out of 11 patients.

Several studies using CO, laser were carried out to prove
its efficacy in the treatment of keloids. Norris®* in 1991,
Apfelberg et al.® in 1989, Stern and Lucente!?® also in the year
1989 conducted studies to assess the efficacy of CO, laser on
keloids but failed to prove promising results. However, a study
conducted by Alster e al.l'"! in 20 patients with hypertrophic
scars proved to be effective when the CO, laser was used in
combination with PDL.

Kumar et al.’”) treated 17 keloids with Nd:YAG laser and
demonstrated that 10 lesions (58.8%) completely resolved and
7 lesions (41.2%) showed only partial resolution. However,
our study demonstrated complete resolution only in 1
keloid (9.09%) and partial resolution in 7 keloids (63.64%).

Excellent (1 patient)
9%
No improvement (3
patients)
27%

Good (1 patient)
9%

Mild (2 patients)
18%

Graph 1: Overall improvement

Sherman and Rosenfeld,” in the year 1988 irradiated 17 keloids
with Nd:YAG laser and found promising results with all the

Table 2: Scores accorded by 3 observers for size

Serial number
of patients

Scoring for size

Score for
‘size’ by
observer 3

Score for
‘size’ by
observer 2

Score for
‘size’ by
observer 1
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Table 3: Scores accorded by 3 observers for colour

Serial number
of patients

Scoring for colour

Score for Score for Score for
‘colour’ by ‘colour’ by ‘colour’ by
observer 1 observer 2 observer 3

1 3 3 2

2 1 2 2

3 1 0 2

4 2 1 2

5 3 1 2

6 0 0 1

7 1 0 0

8 2 2 1

9 0 0 0

10 2 0 2

11 4 3 4

Table 4: Scores accorded by 3 observers for aesthetic
impression

Serial number Scoring for aesthetic impression

of patients Score by Score by Score by
observer 1 observer 2 observer 3
1 3 3 2
2 1 2 2
3 1 0 2
4 2 2 4
5 3 1 2
6 0 0 1
7 1 0 0
8 2 2 3
9 0 0 0
10 2 0 2
11 4 3 4
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Table 5: Mean of scores accorded by 3 observers

Serial number of Score hy Score hy Score by Mean of 3 scores  Rounded to Interpretation of ‘overall improvement’
patients observer1  observer2  observer 3

1 3 3 2 2.66 3 Good

2 1 2 2 1.66 2 Moderate
3 1 0 2 1 1 Mild

4 2 2 3 2.33 2 Moderate
5 3 1 2 2 2 Moderate
6 0 0 1 0.33 0 No

7 1 0 0 0.33 0 No

8 2 2 2 2 2 Moderate
9 0 0 0 0 0 No

10 2 0 2 133 1 Mild

11 4 3 4 3.66 4 Excellent

Figure 1: (a) Before starting the treatment, (b) after five sessions of
laser treatment

A Wt M\.

Figure 3: (a) Before starting the treatment, (b) after five sessions of
laser treatment

keloids. Similarly, Abergel ez al.*! conducted a study in 8 patients
with keloids using Nd: YAG laser and demonstrated good results.

Several laser sessions are advised for obtaining a promising
response, but lower fluences are suggested for the avoidance
of adverse effects in patients with a higher melanin content
in the skin, although, some authors have reported that higher
fluences are associated with a better tissue response.[7-2%

In another review study by Bouzari ez al., it was concluded that
different lasers are effective in not only the treatment but also
the prevention of hypertrophic scars and keloids.?” Our study
demonstrated complete resolution only in 1 keloid (9.09%) and
partial resolution in 7 keloids (63.64%).

CoNncLuSION

Lasers may have a synergistic effect when combined with other
modalities of treatment but cannot be used as monotherapy in
the treatment of keloids. The limitations of our study include a
small sample size and the limited number of laser sessions. To

Figure 2: (a) Before starting the treatment, (b) after five sessions of
laser treatment

Figure 4: (a) Before starting the treatment, (b) after five sessions of
laser treatment

assess the efficacy of lasers alone, other modalities of treatment
were avoided which could have given better results.
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