
Maximizing hand function after deep partial or third degree 
burns relies on the management of hypertrophic scar 
formation and wound contraction. The pathogenesis of 
hypertrophic scar formation encompasses deep second 
degree (deep partial thickness) and third degree (full 
thickness) burns, as it requires a tissue insult that has 
penetrated deep enough into the dermis to destroy dermal 
appendages, hair follicles, and sebaceous glands within the 
reticular layer. 

The normal wound healing process occurs in three stages: 
inflammation, proliferation, and remodeling. The initial insult 
activates an immune response characterized by inflammatory 
cytokines leading to significant edema and recruitment of type 
III collagen, fibroblasts, and myofibroblasts as well as 
deposition of granulation tissue at the wound site. This 
proliferative phase is followed by wound contraction and 
eventually re-epithelialization. Delayed epithelialization of 
over 3 weeks leads to an extended period of inflammation, 
edema, and angiogenesis, creating a local environment 
amenable to excess granulation deposition and formation of a 
densely fibrotic scar.1

Efforts to combat wound contracture include early 
mobilization, splinting, intralesional corticosteroid or anti-
neoplastic injections, fat grafting, and surgical contracture 
release.3 More recently, CO2 lasering has been utilized to 
address this common problem. Fractionated CO2 laser 
ablation entails the application of a 10 600-nm laser calibrated 
to the appropriate scar depth. 

While the exact mechanism is still being elucidated, we know 
this wavelength effectively targets water molecules found 
extensively in dermal collagen. The microperforations applied 
to the skin create columns of tissue vaporization and allow for 
fractionation of the disorganized collagen scar.2 This releases 
a substantial amount of tension and creates a controlled, 
localized environment for scar remodeling, effectively 
reducing scar density and histologically reorganizing collagen 
in a network that more closely simulates pre-burn 
architecture.3,4

While the use of CO2 laser has been described broadly to 
some degree, the literature is limited in addressing burns and 
traumatic scars of the hand specifically. Given that the hands 
are involved in as many as 90% of all burns3, it is important 
that these treatment algorithms be evaluated with the hands 
in mind. To fill this gap in the literature, we designed a study 
to evaluate the efficacy of this treatment in hand injury 
patterns. Here, we present pilot data from our ongoing 
investigation of CO2 laser as a treatment modality for burn 
and trauma scars of the hand and upper extremity.
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T-Tests:
Patient POSAS showed significant improvement in patient 
perceived scar pain, stiffness, thickness, irregularity, and 
overall scar opinion. (Table 1)

Observer POSAS showed significant improvement in 
pigmentation, thickness, relief, pliability, and overall scar 
opinion. (Table 1)

The VSS demonstrated a significant improvement in scar 
vascularity, pliability, and total score.  with CO2 laser 
treatments. Scar height, pigmentation.  (Table 1)

Regression Analysis:
Number of treatments was weakly correlated with 
improvement in irregularity. However, number of 
treatments was also weakly correlated with worsening 
pigmentation, surface area, observer-reported 
vascularity, and patient-reported pigmentation. (Table 2) 

Methods ResultsIntroduction
Patients treated with CO2 laser for hypertrophic scars of 
the hand and/or upper extremity were included. Of the 
66 patients enrolled, 26 have completed multiple, serial 
scar assessment forms with a mean of 3.3 treatments at 
a mean time of 13.0 months from initial laser 
treatment.

Patient POSAS (n = 26), Observer POSAS (n = 16), and 
Vancouver Scar Scale (VSS) (n = 16) forms were 
completed at each follow up visit. Patients and 
observers were blinded to previous scores.

Unpaired t-tests were performed to determine 
relationship between pre and post CO2 laser scores on 
each scale.

Pearson correlation coefficients were calculated to 
compare the relationship between number of 
treatments and improvements in scar quality. 

Discussion
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Table 1. T-Tests comparing pre and post-laser treatment scar assessment scores (P-Values)
Scores are significantly different at P ≤ 0.05.
Patient POSAS
Pain Itching Discoloration Stiffness Thickness Irregularity Overall Opinion

0.020 0.064 0.189 0.005 0.001 0.001 0.013
Observer POSAS
Vascularity Pigmentation Thickness Relief Pliability Surface Area Overall Opinion

0.070 0.013 0.004 0.013 0.029 0.237 0.001
VSS
Vascularity Pigmentation Height Pliability Total Score
0.029 0.519 0.053 0.031 0.005

Table 2. Pearson correlation coefficients (R) showing the relationship between number of 
treatments and improvement in scores.
Absolute strongest correlation at R = 1. Negative values indicate an inverse relationship.
Patient POSAS
Pain Itching Discoloration Stiffness Thickness Irregularity Overall Opinion

-0.250 -0.070 0.054 0.172 0.260 0.304 0.207
Observer POSAS
Vascularity Pigmentation Thickness Relief Pliability Surface Area Overall Opinion

-0.128 -0.406 0.115 -0.076 -0.008 -0.329 -0.192
VSS
Vascularity Pigmentation Height Pliability Total Score

-0.369 -0.165 -0.413 -0.075 -0.326

The hands are involved in up to 90% of all burns.3 While burns and traumas 
aren’t the only scars treatable by ablative CO2 laser, they comprise the bulk of 
cases that may benefit from this treatment. Issler-Fisher et al. conducted a study 
of 47 patients with 118 burn scars in 2017.5 Each patient completed at least one 
treatment cycle. Patients were then evaluated using the POSAS, VSS, and Burns 
Specific Health Scale (BSHS-B). The BSHS-B scale was used to measure quality of 
life following burn injury. Neuropathic pain and pruritus were assessed 
subjectively, and ultrasound measurements were used to objectively measure 
scar thickness. 

In 2017, Finlay et al. conducted an investigation into the effect of scar severity 
on increases in time to healing (TTH). VSS was used to rate scar severity. They 
found that VSS score increased by 0.11 points (P ≤ 0.001) for each additional day 
of TTH, irrespective of differences in total burn surface area or surgical 
intervention. These findings suggest that VSS scores are a valid indicator of burn 
scar severity.7

After an average of 55 days post-treatment, all objective measures improved 
significantly: scar thickness decreased from 2.4 mm to 1.9 mm (p < 0.001). All 
patients showed significantly reduced pain and pruritus. VSS dropped from 7 to 
6 (p < 0.001), and the overall POSAS patient scale decreased from 9 to 5 (p < 
0.001).5  The results of this study also demonstrated that quality of life scores 
increased significantly (median 120 to 135; p < 0.001), and that improvements 
following treatment were equally significant across all levels of scar maturation.5

A separate study tracked the progress of 10 patients with hypertrophic burn 
scars treated by CO2 laser over 6 months post-treatment. VSS and POSAS scores 
showed significant improvement, as did the quality of life rating according to the 
DLQI.6 These studies indicate that improvements in POSAS and VSS scores 
translate to improved quality of life in this patient population.

Although our sample size is still relatively small, data collection is ongoing for 
this study. Improvements were seen across all categories, and significance may 
be achieved as currently enrolled subjects complete follow up treatments and 
assessment forms. Our study provides insight to the effects of CO2 laser 
treatment on scars in previously under-reported patterns. Results of this study 
may substantiate CO2 laser as a treatment modality for excessive scarring, 
especially in areas where it is not already common practice.
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Photographs of a traumatic scar before treatment 
with CO2 laser.

Scar from Figure 1, 6 weeks after his second 
administration CO2 laser treatments.
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