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ABSTRACT 

Background: Non-surgical scar attenuation options include compression garments, silicone 

gel, intralesional drug therapy, radiation therapy, laser, and light therapies. Laser application 

preceding surgical intervention has been shown to modify the wound-healing process and 

affect subsequent scar formation. The objective of this study was to evaluate the safety, 

efficacy, and final cosmesis of a single pre-surgical laser treatment on surgical scar 

formation.  

Methods: This was a randomized, controlled, intra-individual split-scar pilot study with 

blinded assessments of treated versus untreated planned incision sites. One-half of each 

planned scar was treated by means of an Erbium glass 1540 nm laser 24 hours before surgery, 

and the other half was not treated and served as the control. Clinical evaluations and the 

measurements of patient and physician POSAS scales were done at one and 12 months 

following surgery.  

Results; Eleven patients completed the study and were included in the analyses. Laser pre-

treatment showed a significant beneficial effect compared with no treatment. Both the patient 

and physician mean POSAS scores were significantly lower for the laser-treated half of the 

scars compared with the control side (1.55 to 3.00, p = 0.02 and 2.28 to 4.42, p = 0.03). There 

was a highly significant inter-observer correlation in the evaluation of the overall post-

treatment changes (r=0.904 p < 0.001).  

Conclusion: A single pre-surgical laser treatment of a planned incision site is a simple, safe, 

and painless strategy to significantly improve the final scar appearance. 

 

  

                  



Introduction 

A surgical scar is a permanent mark left on the skin following an incision.
1
 Abnormal 

scarring may be associated with pain, pruritus, restriction of movement, and disfigurement.
2
 

Scar improvement is an expanding field that involves many disciplines, among them plastic 

surgery, dermatology, and physical therapy.
3
 The pathogenesis of abnormal scar formation is 

not entirely understood. Abnormal scar formation is considered a result of dysregulation in 

any one of the three phases of wound healing.
4–6

 It might also be caused by any imbalance of 

key cytokines and growth factors.
7-10 

Scar modification options during the wound healing 

process can be divided into surgical and non-surgical approaches.
11–13

 A variety of surgical 

instruments, closure materials, and techniques are used in order to reduce the risk of 

abnormal healing, and they are widely accepted in plastic surgery.
14

 Non-surgical scar 

attenuation options include compression garments, silicone gel, intralesional drug therapy, 

and radiation, laser, and light therapies.
3,13-19

 Intervention by means of laser treatment has 

been shown to modify the wound-healing process and affect subsequent scar formation,
20–22

  

The present prospective, randomized, controlled split-scar pilot study was designed to 

evaluate the safety, efficacy, and final cosmesis of a single pre-surgical laser treatment 

performed 24 hours prior to lipoma excision surgery.  

 

Patients and methods 

 

Design 

This was a randomized, controlled, intra-individual split-scar study with blinded 

assessments of treated versus untreated controls. Each patient’s planned surgical incision was 

marked one day in advance and then underwent hemi-scar randomization and laser pre-

treatments. Clinical evaluations were done at one and 12 months following surgery. The 

                  



study was approved by the Tel Aviv Medical Center Research Ethics Committee. All study 

participants signed written informed consent for their participation and for the publication of 

the findings. 

   

Patients  

Eleven patients (seven males and four females) planned for lipoma excision were recruited 

from the Department of Plastic and Reconstructive Surgery, Tel Aviv Medical Center, Tel 

Aviv, Israel. Treatments and follow-up assessments were carried out at Division of 

Dermatology, Tel Aviv Medical Center, Tel Aviv, Israel, between 2017 and 2018. Inclusion 

criteria were healthy patients aged 18–70 years who were candidates for lipoma excision. 

Exclusion criteria were pregnancy, lactation, current or recent cancer, uncontrolled systemic 

disease, keloid formation, use of retinoids within one year, previous laser treatments, and the 

presence of wounds, infections, or suntan on the planned excision area. 

 

Laser Treatments  

No topical anesthesia was needed prior to the laser treatment. Before the treatment 

was initiated, the entire area was cleansed with aqueous chlorhexidine solution. The 

randomized half (Fig. 1a,b) was treated with one pass (50% overlap between adjacent laser 

grids) with energy levels of 40 mJ/microbeam, 15 ms pulse durations, and an extra deep 

handpiece (Erbium glass 1540 nm, ICON, Cyansure®, XD tip). The patients were instructed 

to apply cool compresses post-treatment if needed.  

 

Outcome Measurements 

The final scar appearance was evaluated using the Patient and Observer Scar 

Assessment Scale (POSAS).
9
 For the Observer Scar Assessment Scale (OSAS), five blinded 

                  



physicians (two plastic surgeons and three dermatologists) scored the following parameters of 

the treated and control halves of each scar on a scale ranging from 1 (normal skin) to 10 

(worst scar imaginable): vascularization, pigmentation, thickness, relief, and pliability. The 

total score on the OSAS is the sum of the scores of each item, yielding a total score ranging 

from 6 (best) to 60 (worst). For the patient scar assessment scale (PSAS), the patients used a 

scale of 1 to 10 to answer questions relating to pain, itching, color, stiffness, irregularity, and 

thickness. The total score on the PSAS was the sum of the scores of each item, yielding a 

total score ranging from 6 (best) to 60 (worst). Additionally, the overall assessment for each 

half was scored by the physicians and patients on a scale ranging from 1 (best aesthetic 

results) to 10 (worst aesthetic results). The patients were also asked to rate their overall 

satisfaction for each scar half by means of a quartile grading scale (0 - not satisfied, 1 - 

slightly satisfied, 2 - satisfied, 3 – very satisfied) 12 months post-surgery.  

A non-parametric approach was applied due to the small sample size. The patients’ 

and reviewers’ scores were compared using the Wilcoxon paired test. All analyses were 

carried out using SPSS 25.0 

 

Results 

A total of 11 patients (7-males, 4- females) completed the study and were included in the 

analyses. The average age of the patients was 46±12.9 years (range: 20–67) and the average 

BMI was 25.9±3. (range: 22–31). All patients had fair skin (Fitzpatrick skin types II (n = 2) 

and III (n = 9) (Tables 1 and 2). Only two patients had positive personal history of abnormal 

scarring. Most lipomas were located on the back or shoulder (n=5) and Neck (n=3) while 

others were located on the abdomen (n=1), Hip (n=1) or thigh (n=1). Nine lipomas were sub-

cutaneous and two sub-muscular.  The average pre-operative sonographic size of lipomas was 

20.3 cm (min-1.4cm, max-72cm). The planned treatment and control surgical sites appeared 

                  



identical on clinical photos (Fig. 2a). Two patients developed complications post-surgery: 

Infection (n=1), seroma(n=1), and two patients required drain post-surgery.  At the 12-month 

postoperative follow-up, both the treated and control scars appeared to be mature, with the 

laser pre-treatment showing a significant beneficial effect compared with the untreated 

control half (Figure 2c, 1b,c). 

Both the patient and physician mean POSAS scores were significantly lower for the 

laser-treated half of the scars compared with the control sides (1.55 to 3.00, p = 0.02 and 2.28 

to 4.42, p = 0.03, respectively). There was a high inter-observer correlation in the evaluation 

of the overall changes (r=0.904 p < 0.001) (Figure 1a,b). Notably, there were no differences 

between the treated and non-treated sides in the pain and thickness components. Ten subjects 

were significantly more satisfied with the overall outcome of the laser-treated side at the 12-

month follow-up according to a 4-point grading scale (p = 0.003, Figure 2c, 3c). The one 

exception was a patient who graded the treated side worse than the control side (interestingly, 

this patient’s lipoma was the largest of all those excised in this study). Upon study 

termination, all the patients accepted the offer of treatment to the control side of the scar. 

There were no significant adverse events associated with the laser treatment.  

 

Discussion 

The pathogenesis of abnormal scar formation remains unclear, and dysregulation can 

occur in any one of the three phases of wound healing.
4–6

 The inflammatory phase can be 

prolonged or disrupted by infection.
7
 Transforming growth factor beta (TGF-β), platelet-

derived growth factor, vascular endothelial growth factor, and MMP’s all play a role in 

chronic wounds and defective scarring.
8
 -

10
  

Various surgical and non-surgical approaches can be utilized in an effort to minimize 

the extent of scarring and improve the aesthetic appearance.
11–13 

Surgical modulation involves 

                  



the use of instruments, closure material, and various surgical techniques in order to reduce 

the risk of abnormal healing, and it is widely implemented in plastic surgery. Non-surgical 

scar modulation and treatment options include compression garments, silicone gel, 

intralesional drug therapy, radiation therapy and laser and light therapy. 

Laser interventions have been shown to modify the wound-healing process and affect 

subsequent scar formation.
20–23

 Tissue levels for inflammatory molecules, such as heat shock 

proteins (HSPs), the TGF-beta family of cytokines, and matrix metalloproteinases (MMPs) 

were singled out as susceptible laser targets, although their mechanisms of action have yet to 

be fully elucidated.
24–29

  

The vascular and fractional ablative lasers and the non-ablative lasers have been 

shown to be the principal ones to affect scar maturation and formation. Vascular lasers, such 

as the pulsed dye laser, potassium-titanyl-phosphate laser, and neodymium-doped yttrium 

aluminum garnet (Nd: YAG) laser which target blood may lead to a similar cytokine 

response profile due to "collateral damage" surrounding the targeted blood vessels 

targeted.
30–33

 Fractional lasers cause thermal injury to the skin, and the subsequent cytokine 

shift could be favorable for a more normal skin appearance.
 
Post-injury laser treatments have 

demonstrated superior aesthetic outcomes, even in patients with uncomplicated incisions and 

no history of abnormal scarring.
34

 One trial even included a treatment 24 hours before 

surgical incision followed by two postoperative treatments with highly satisfactory results.
35

 

The results of the current study demonstrate, for the first time, the effect of laser 

treatment in the setting of planned surgical wounds. The pretreated scars scored better in 

every aesthetic parameter on both the patient and the physician POSAS scales (Table 1). This 

was also evident in the clinical photographs and observed on follow-up evaluations (Figs. 1 

and 2). Interestingly, there was no difference in the pain and thickness parameters, which 

might be because this had already been rated relatively low before surgery by both groups. 

                  



Our results may be explained by the same proposed mechanisms of action described above, 

with the exception that enhanced scarring conditions were induced by the pre-treatment in 

our study. It is not possible to determine whether the laser treatment affected the tissue, the 

healing process, or both. However, the clinical rationale of this approach resembles that of 

the protocols for the treatment of difficult hypertrophic and keloid scars in which superior 

results are achieved when the planned excision area is pretreated by either steroid or even 

radiation therapy.
36

 

The objective of our prospective, randomized split-scar study was to determine the 

safety and efficacy of a single laser treatment administered 24 hours prior to surgery on the 

final cosmesis of scars. Overall, the study participants tolerated the treatment well, and none 

reported any noteworthy adverse effect associated with the treatment. The results showed a 

significant benefit of the laser pretreatment compared no treatment for the achievement of a 

better final aesthetic outcome of the surgical scars.  

The limitations of our study include the relatively small size of our cohort and the 

inability to blind the patients to the treatment site. That issue was partially addressed by the 

blinded evaluation of the five uninvolved physicians. Another limitation is the clinical 

endpoints of the study which makes it impossible to draw any conclusions regarding the 

mechanisms of scar prevention. However, this pilot study aimed to identify any effect of laser 

pre-treatment of surgical scars and to encourage future research. In addition, the patient 

population was at no exceptional risk for hypertrophic or keloid scars, and none developed 

abnormal scars in the untreated hemi-scars, therefore no conclusions can be made regarding 

keloid or hypertrophic scars.  

Conclusions 

Our results demonstrate that a single pre-surgical laser treatment of the planned 

incision site is a simple, safe, and painless strategy to substantially improve the final scar 

                  



appearance. Larger studies addressing additional surgical indications and patient populations 

are needed in order to understand to which extent are these results generalizable.  
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Fig. 1. Patient and Observer Scar Assessment Scale (POSAS) results (control in blue, 

treatment in orange). a. Mean patient POSAS results at 12 months (note that all parameters 

show significant reduction except for pain and thickness). b. Mean physician POSAS results 

at 12 months: all parameters show significant reduction (p=0.001).   
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Fig. 2. Clinical photographs. a. The planned treatment and control surgical sites appear 

similar. b. Close-up of a planned treatment area. c. At the 12-month follow-up: the treated 

side is marked in ink by an “A” and the control side is marked in ink by a “B”. 

Fig. 2 

 

  

                  



Fig. 3. Clinical photographs. a. The planned treatment and control surgical sites appear 

similar. b. At the 1-month follow-up: the treated side is marked in ink by an “A” and the 

control side is marked in ink by a “B”. c. At the 12-month follow-up: the treated side is 

marked in ink by an “A” and the control side is marked in ink by a “B”. 

                  



 

                  



Table 1. Mean Demographic information of the 11 patients participated in the study 

Statistics 

  Age BMI 

Lipoma 

Area 

N Valid 11 11 11 

Mean 47.2 25.9 20.3 

Median 46.0 24.0 16.0 

Std. Deviation 12.9 3.7 21.9 

Minimum 20.0 22.0 1.4 

Maximum 67.0 31.0 72.0 

Percentiles 25 39.0 23.0 4.0 

50 46.0 24.0 16.0 

75 57.0 30.0 25.0 

 

                  



Table 2. Clinical information. 

  Count 

Column N 

% 

Gender m 7 63.6% 

f 4 36.4% 

Fitzpatrick 

skin type 

2 2   

3 9   

Previous scar - 9 81.8% 

+ 2 18.2% 

Lipoma 

location 

Abdomen 1 9.1% 

Back 4 36.4% 

Thigh 1 9.1% 

Hip 1 9.1% 

Back of 

the neck 

2 18.2% 

Neck 1 9.1% 

Shoulder 1 9.1% 

Drain No 9 81.8% 

Yes 2 18.2% 

Complications none 9 81.8% 

Infection 1 9.1% 

Seroma 1 9.1% 

Size of lipoma 

on pre 

operative 

Ultra Sound 

Exam 

 2.3*0.6 

cm 

1   

 3*0.8 cm 1   

10*5 cm 1   

12*6 cm 1   

3.6*4 cm 1   

4.5*4 cm 1   

4*1 cm 1   

4*4 cm 2   

5*5 cm 1   

                  



8*2 cm 1   

Depth of 

lipoma 

Sub 

muscular 

2 18.2% 

Sub 

cutaneus 

9 81.8% 

 

 

                  


