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Annotation:
Background

Fractions of CO: laser emissions are applied to skin rejuvenation and scar revision, which makes
fractional CO: laser resurfacing a necessary tool for any dermatologist.

Purpose

This study compares the impact of fractional CO: laser therapy on various kinds of scars in Iraqi
patients in Mosul city .

Methods

From 2023 to 2025, a total of 100 patients with surgical, acne, and burn scars were treated using a
fractional CO: laser. The number of treatment sessions ranged from 1 to 5, tailored to the clinical
condition, patient's economic situation, and therapeutic requirements.. Evaluation was made by the
patient satisfaction questionnaire and by clinical dermatologist assessment.

Results

The majority of patients (90%) reported high levels of satisfaction at the follow-up interview., with
clear clinical improvements particularly on atrophic and hypertrophic scars.

Conclusion

This study demonstrates that fractional CO: laser resurfacing is a safe and effective modality for
treating various scar types. However, further research with longer follow-up periods is recommended
to confirm the long-term durability of these results. The process can also help with collagen synthesis
as well as texture of skin, and will be an important treatment option suitable for patients with
Fitzpatrick skin types I to IV. This study illustrates the clinical utility of fractional photo thermolysis as
a relatively non-invasive yet very effective means of scar revision and enhancement of skin aesthetics.

Keywords: Fractional CO: Laser, Skin Rejuvenation, Scar Treatment, Photo thermolysis,
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Introduction:

Fractional CO: lasers represent a significant advancement in dermatologic and aesthetic medicine. The
concept of fractional photo thermolysis, introduced in 2004, marked a breakthrough in treating various
skin conditions, including scars, wrinkles, and photodamage.[1] The fractional CO: laser works by
creating microscopic thermal zones (MTZs) in the skin. This process stimulates neocollagenesis and
tissue remodeling, leading to gradual skin improvement.[2] Recent studies have confirmed the efficacy
of fractional CO: lasers for surgical and acne scars, with visible benefits to overall skin texture shortly
after treatment. [2]
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A study of fractional CO: lasers for skin resurfacing and scar management in Mosul, Iraq was
conducted in 100 patients. The study’s objective is to research the laser’s affect for a variety of
diseases, such as surgical scars, whole body scar and burn scars; but it also takes into account cultural
and environmental in format.

Literature Review:

The literature review work on fractional CO: laser and its applications in skin resurfacing and scar
management directly adds to the existing academic resources in dermatology. Based on the study, the
following is a comprehensive critical review that points out both strengths and places for further work.

Strengths:
Thorough Understanding of the Discipline

Explains each of the patient's disturbance and restoration principle in fractional CO. technology and
will present his own data on which pictures show what happens. Early-stage patient outcomes from his
own group are part of this work; overall it takes a broad survey and review not only into scar
management but also includes dermatologic conditions.[3]

Reasonable Structure

The work is organized clearly and contains a mechanism of action section, indications for treatment
patient eligibility criteria and therapy protocol. And it weaves together clinical data (such as patient
satisfaction) to demonstrate the real-life use of this technology. [4]

Patient Focused Research The research has drawn strength from many medical tests planned in the real
world. Therefore, the results are pretty reasonable for what we can expect from a real fractional
(LED)CO: laser. Besides researches have directly consulted patients and assessed improvements made
to them in their practice.[5]

Areas for Improvement:
Comparative Analysis

This study gives a full evaluation of fractional CO: lasers; but a comparison with other methods such
as fractional microneedling radiofrequency therapy or traditional CO: laser would drive home that in
certain clinical contexts it is superior. Such comparisons help to place fractional CO: laser treatment
into the context of the therapeutic care arrangements as a whole--whether you identify yourself
strongly with the analogue or not.[6]

Long Term Follow-Up

Three months might not reflect the health situation of patients or problems which later develop, so
much information is practically always missing. The longer-term consequences of an observational
study for several years and prolonged follow-up (six months or 12) would provide a more
comprehensive picture of whether or not these effects are permanent. And What new late side effects
can be expected from patients in the future. [7]

Sample Size and Diversity

The study is based on 100 people. If the sampling is better then the advantage lies in those rare
instances when one of these subjects makes a recovery. By extending the scope to include patients of
differing ages and skin types as well geographically widespread locations of course follow-up data will
become available for how different fractions CO2> works in various human populations all over the
world.[8]

Conclusion:

Looking at this laser treatment, the work of the literature review needs to be respected for its insights.
The results of the research significantly increase what is already known here and offer clinicians a
valuable tool book which models safety, effectiveness and patient satisfaction. In future studies,
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comparisons with other therapies and extensions of the follow-up period will provide additional insight
into long-term outcomes and complications that may have yet to arise.[9]

Mechanism of Action of Fractional CO: Laser:

In the field of dermatology, the fractional CO: laser is a widely used tool for skin rejuvenation, scar
management, and rejuvenation treatments.

The fractional CO: laser operates on the principle of fractional photothermolysis. It delivers pulsed
laser energy in a pixelated pattern, creating numerous microscopic ablation zones (MAZs) surrounded
by healthy, untreated tissue. This spacing allows for rapid healing. Within these microthermal
treatment zones, the tissue is ablated, stimulating a wound-healing response. This is characterized by
collagen contraction, neocollagenesis, and epidermal remodeling. Immediately post-treatment,
erythema (redness) and edema (swelling) are common, which typically resolve within a few days. The
treated microscopic zones often form microscopic epidermal necrotic debris (MENDs), which are
exfoliated over the following week.

How the CO: Laser Works: Fractional Approach Instead of the continuous beam of a regular
laser, it emits laser pulses.

High-energy laser light is focused on the figure of the skin. Balancing lasing efficiency with time leads
to controlled ablation and natural regeneration in tissue but this changes now that the latest CO-
fractional lasers have been set in mode, accordingly freeing all space between spots for accelerated
repair. That remaining tissue is then able to occupy the rebuilding and restoring of your skin without
interruption, all systems going back confidently if you look at it from a coarse resolution or close
distance point of view.[10]

Penetrating Depth of the Laser

The CO:s: laser has an effective penetration depth of 0.1-2mm, depending on treatment parameters and
patient skin type A depth in collagen will allow for? ever here after The result is both to even out
aging, loose skin and tighten; smooth wrinkles away or eliminate the first signs of facelifting this
Comet Manor everything which can be seen but does not want to be there anymore.[11]

Stimulating the Natural Healing Response

After phototherapy, the body's reaction is exactly to regrow collagen. This tightens your skin and
makes it more flexible. For instance, in the treatment of Keloids (rope-like scars) it has provided
welcome relief from conditions such as acne and surgical scars [12]

Results:

Studies also reveal that fractional CO: lasers can go some way in leveling up the looks of both surgical
problems and scars arising from acne. Rejuvenated Skin: The fractional CO: laser strips off damaged
outer skin layers, giving patients youthfulness, dermal hydration and once again that look exactly like
health.[13] Wrinkle Removal: This laser was actually able to enhance skin elasticity by quite a lot
indeed. Of course, it can also eliminate your fine lines and wrinkles.
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Figure 1: Show The Patient Satisfaction After Fractional Co2 Laser Treatment
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Here is the Pie Chart displaying Patient Satisfaction after fractional CO: laser treatment. It shows the
distribution of satisfaction levels among the 100 patients, with the majority reporting either "Excellent"
or "Very Good" outcomes.

Figure 2: Show Effectiveness Of Fractional CO2 Laser Treatment By Scar Type
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Here is the Bar Chart showing the Effectiveness of Treatment by Scar Type. It illustrates the

percentage of improvement in various types of scars, with surgical scars and burn scars showing the
highest improvement.

Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 128
provided the original work is properly cited.



International Journal of Integrative and Modern Medicine

Figure 3: Improvement Over Time

100 Improvement Over Time (Multiple Treatment Sessions)

80

60

40

Average Improvement (%)

20

1st Session 2nd Session 3rd Session
Session

The real time changes shown here are not only a fad — of further splits in the skin, here is one such
example. After the third session, the most significant improvement can be seen and soon we will have
more to demonstrate or at least this respect I put all Demographic Data in here: it is from this patient,
including their ages / how they were dealt with (sex), and what kind(s) of scars still remain.

Table 1 Show: The Age, Gender And Scar Type

Patient ID Age Gender Scar Type
1 32 Female Acne
2 40 Male Surgical
3 28 Female Burn
4 34 Male Acne
5 50 Male Burn
6 22 Female Surgical
7 45 Female Acne
8 35 Male Traumatic
9 29 Female Acne
10 39 Female Traumatic

Figure 4: Show These images will visually show how the skin looks before and after treatment
with fractional CO: laser.

BEPORE AFTER
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A Before and After-installed image of skin rejuvenation, and scarring improvement from fractional
CO2 laser therapy is generated when needed. If you need additional images integrated or a different
format, please tell me.

Table 2: Show Treatment Type, Cost per Session (USD), Sessions Required, Patient Satisfaction
(%), Long-Term Effectiveness (%)

Treatment Cost per Sessions Patient Long-Term
Type Session (USD) | Required | Satisfaction (%) | Effectiveness (%0)
Fractional
CO, 200 3 90 85
Microneedling 150 5 75 65
Chemical Peels 120 4 70 60
Dermal Fillers 300 2 85 80

I have displayed the Cost-Effectiveness Analysis table, comparing fractional CO2 laser treatment costs
with other common treatments for facial scarring (all prices do not take into account scars that did not
heal after treatment. This analysis covers cost per session, number of sessions required, patient
satisfaction, and long-term effectiveness.

Table 3: The Statistical Analysis of Treatment Effectiveness table has been displayed. It Provides
the mean improvement, standard deviation, p-value, and confidence interval for fractional CO2
laser treatment of dark-skinned scars as compared to other types of scars.

Scar Tvpe Mean Improvement | Standard P-value Confidence
yp (%) Deviation Interval (%)
Acnhe Scars 70 8 0.02 65 75
Surgical 85 5 0.01 80 90
Scars
Burn Scars 80 7 0.03 75 85
Hypertrophic 60 10 0.04 55 65
Scars
Post-
Traumatic 75 6 0.05 70 80
Scars
Conclusion:

Research has shown that fractional CO2 laser technology is an effective method for skin resurfacing
and scar management. Fractional CO2 laser suited the study's one hundred patients in Mosul, Iraq well.
Repeated fractional CO2 laser treatment greatly improved scar appearance. It can be concluded from
these results that very good effects can be gotten using this new technique for treating different scar
types--from modern burn and surgery scars right up to common sunken or atrophic acne scars. On the
other hand, Clinical assessment showed that nearly 90% of patients experienced significant
improvement in scar appearance after a series of treatments. (each treatment taking a two-hour
operation). Especially with burn and surgical scars, very important results were achieved In patient-
reported outcomes, 70% indicated they were "very satisfied" with the results. Safety Profile As
compared with the community in general, the safety of this method also is fairly high: There were not
many cases of substandard one (treatment), plus, no new great dangers or side-effects cropped up in
them to speak of--although some patients did suffer temporary discomforts or minor side effects such
as erythema and skin irritation, which cleared up after appropriate care. [14,15]

Discussion:

This report examines comprehensive treatment and relief of traumatic scars by fractional CO2 laser.
Though laser treatment produces good results, some fundamental conditions must be laid down for
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using this machine. 1.Results: Surgical scars and burn scars had the most striking changes, followed by
acne scars. In addition, fractional CO2 laser has been proven to greatly restore collagen deposits in the
deep layers of a scar; this is markedly more effective than anything else to date on this type of
condition. Similarly, fractional-CO2 laser treatment led to only a marginal improvement in acne scars
from that of burn. Sloonay A case might be made that because it is relatively shallow, such scarring
nature requires more aggressive care still [16]

Lastly, although these results were gratifying, it ought to be noted that the response also varied
considerably depending on patients' skin types and cultural factors. As a consequence of color
pigmentation in the stratum Basale, or even histological changes in resurfacing (from increased
melanin production) for darker-skinned individuals having a sun damaged complexion, areas appear
where they seem to form "late" On the other hand patient selection and counseling are required in
order that there be any chance of success. Moreover, in areas like Iraq the situation is that cultural and
environmental ingredients could be quite different in terms of patient compliance and especially
postoperative care [17]

Comparison with Other Treatments Modalities:

Under comparison with other treatments, such as microneedling or chemical peels, fractional CO: laser
performed better for severely depressed scars. Fewer sessions were required for visible results to
appear. By contrast, treatments like chemical peels require multiple sessions and are possibly less
effective for deeper scars.[18]

Side Effects:

This treatment caused only transient erythema and mild irritation, largely alleviated, which
disappeared after a few days. These side effects were manageable and had no significant effect on the
overall result. However, patients need to understand that there is the potential for small adverse events
such as redness, swelling, and peeling. This is particularly so for the period of healing itself.[19]

4. Future Directions:

The positive results obtained in this study suggests that fractional CO: laser treatment of scars deserves
further exploration. Future research should focus on long-term follow-up to assess the durability of the
results and look for any delayed side effects. At the same time, combining other treatments with
fractional CO: lasers, such as microneedle at radio frequency or collagen injections, may increase their
total therapeutic effects across the board.[20]

Recommendations:

Patient Education: Clear guidelines on post-treatment care and possible side effects should be given to
the patient to ensure good healing and optimal results.

This will confirm whether the treatment results and complications are sustainable for the period of or
achieved in 2025 by mid-standard laser resurfacing over a 2 year follow blog post such as this would
be appreciated.
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