
In: Scars and Scarring  ISBN: 978-1-62808-005-6 
Editor: Yongsoo Lee  © 2013 Nova Science Publishers, Inc. 

 
 
 
 
 
 
 

Chapter 15 
 
 

Research on Scar Treatments 
 
 

Yongsoo Lee* 
Oracle Dermatology Clinic, Soe-gu, Daejeon, South Korea 

 
 

Abstract 
 

In this chapter, it is the author’s intention to postulate future scar treatment 
possibilities by demonstrating present practices which are of dubious nature in scar 
treatment research, along with solutions to overcome these significant issues.  

In scar treatment research, the prospective randomized, controlled, double blind 
study design is virtually impossible. Why such study designs are thought to be impossible 
and how this seeming impossibility can possibly be overcome will be offered in this 
chapter. In addition, the author will seek to demonstrate other difficulties encountered 
during data collection, data management and the statistical analysis, giving alternate 
means of successfully managing data and its analysis.  

The difficulties considered as a dubious practice in scar treatment research need to be 
identified and solutions must be provided in order for modern scar treatment to make 
significant and needed progress in the future.  
 
 
In the field of laser scar treatments, many new devices have saturated the market in recent 

years along with a number of articles demonstrating their effectiveness in the form of 
statistical analysis.  

This type of evaluations is vital and essential to measure the capabilities of a new device 
and as the first step of introducing novel devices into medical practice. However, in such 
circumstances, it is necessary to remind one of the fundamental questions to clinicians of any 
medical field, ‘Is this statistical validity also significant clinically?’ [1]  
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Study Design 
 
There are two types of articles on laser scar treatments. Some of them attempt to show a 

certain device is effective in treating scars or skin rejuvenation by statistical analysis (DE type 
article); on the other hand, others attempt to demonstrate how much the scarred area of the 
skin is improved aesthetically (AI type article) by a device or certain treatments. The 
difference between these two types of articles comes from the study design. DE type articles 
frequently employ measuring devices to measure the height and redness of scars and, 
sometimes, histologic measurements. [2,3] AI type articles try to measure aesthetic 
improvement by evaluators’ opinions as scores of improvement; frequently, the objects of 
measurements are pre- and post-treatment photographs. The evaluators are medical doctors, 
nurses or sometimes the patients themselves who received the treatments. There are articles 
double purposed to measure the effectiveness of a device and, at the same time, aesthetic 
improvement of the patients by employing multiple means of assessments. [4] Besides the 
measuring methods, the differences are also found in the way variables are statistically 
analyzed. 

 
 

Ideal Study Design 
 
The soundest type of study design is the prospective randomized controlled double 

blinded study, in which patients are randomly assigned to a study category (such as clinical 
treatment or control), and are then followed forward in time (making it a prospective study) 
and the outcome is assessed. [1]  

 
1. Randomized & controlled: Sample members need to be allocated to treatment groups 

by chance alone to avoid selection bias. [1] The probability of influence by 
unanticipated biases diminishes as the sample size grows larger. [1] 

2. Double blinded or double masked: Humans involved in the study do not know the 
allocation of the sample members, so that they cannot influence measurements. The 
investigator cannot judge, even subconsciously, a greater improvement in a patient 
receiving the treatment the investigator prefers. Often, both the investigator and the 
patient are able to influence measurements, in which case both might be masked; 
such a study is termed double-masked or double-blinded study. [1] 

3. Prospective: The study group and control group are followed forward in time and the 
outcome is assessed. [1] 

 
 

Dificulties in Scar Treatment Study 
 

Difficulties in Establishing Sound Study Designs in Scar Treatment 
Research 

 
1. Randomly allocate patients to control group or study group 
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A) Control group need to have all the characteristics of the experimental group 
except the treatment under study. [1] The difficulties in scar treatment study 
design are as follows. 
i. No identical scars exist. 
ii. Even split face [5] are not identical enough to the other half [6] (Figure 1) 

 

 

Figure 1. Pre- (Oct. 2006) and post- treatment (Dec. 2006) photographs of acne on face. As acne itself 
is not identically on each side of the face, FAPS are never be identical on both sides of the face. As R 
and L (acne) are not identical, R' and L' (FAPS) are not identical on both sides of the face. Source: 
"Combination Treatments of Facial Arophic Post-Acne Scars in Asians: Retrospective Analysis of 248 
Pairs of Pre- and Post-Treatment Photographs" awarded with Antoni de Gimbernat International Prize 
in November 2010. Courtesy of Antoni de Gimbernat Foundation. 

iii. Split scar study design do not provide a sound enough control group as 
symmetrical and large enough scars, half part of which can serve as a control 
are rarely encountered. [7,8]  

It is an excellent and much more reliable study design to place 
considerable space between the control side and the treatment side in split 
scar study design. There is no data regarding how far they need to be 
separated in order not to influence the control side. [7,8] 

B) Without an adequate control group (i.e., a group of scars that has all the 
characteristics of the treated scars except the treatment under study) random 
allocation is obviously impossible and meaningless even if it were possible. 

2. In a double-blinded study, both the investigator and the patients who receive the 
treatments do not know the allocation of the sample members. [1] 
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A) As placebo laser treatment is impossible, everyone who participated in the study 
is not blinded.  

B) However, the evaluators can be blinded easily if individuals who are not 
involved in the research are asked to evaluate the outcomes, even though those 
who provide the treatment cannot be blinded. 

C) Patients’ evaluations of outcomes 
i. If patients’ evaluations were employed to a scar treatment study, the 

evaluators of the study are not blinded either.  
ii. A patient’s evaluation and a doctor’s evaluation can be significantly 

different [9,10], because patients can have different levels of expectation and 
there may be different standards from patient to patient, which tend to be 
subjective. This subjectivity also comes from being not blinded. 

3. Prospective Study 
It is ideal to follow the study group and control group forward in time and the 

outcome is assessed. [1] However, this type of study design can require a 
prohibitively long time to gain a study result in scar treatment research. Frequently, it 
requires many months or sometimes years, to acquire sufficient data for a strong 
conclusion. Considering typical four- week treatment intervals of laser scar 
treatments, it is premature to make conclusions with a few months of observations, 
especially, in fibroproliferative scars (keloids and hypertrophic scars) cases, as they 
are notorious for their recurring tendencies.  

 
 

Difficulties in Data Management 
 
1. Sampling 

It is not easy to collect a large number of scar samples for a scar treatment 
research project. Small sample sizes in the scar treatment study are caused mainly by 
the reality that it is hard to find same type of scars in similar state (heterogeneous 
pre-treatment states) [6] and scar treatments take many months, or sometimes, years 
to collect sound data for strong conclusions. If it were possible, it would have taken 
years to collect large size of sample cases. 

2. Collecting Raw Data 
A) There is no better way to evaluate the aesthetic improvement of a patient than by 

comparing pre- and post-treatment photographs. It would be ideal to compare the 
pre- and post-treatment state of a patient but it is impossible because no one can 
precisely remember their pre-treatment state six months prior or longer, exactly 
as it was.  

B) In addition to this, a photograph can be affected by many factors and provide 
biases during those time periods. It is impossible to take photographs under 
exactly the same conditions after many months or years later, even if a room 
without a window is dedicated for the photo and the same lighting system were 
used, because even the light bulbs can get old and may radiate a different quality 
and strength of light than many months before.  

3. Measurements 



Research on Scar Treatments 227 

As both effectiveness of a device and aesthetical improvement of a patient are 
continuous variables, accuracy can be affected greatly by precision of instruments or 
methods for measuring data. [1] 

i. Scales for measurement:  
1. The absence of standardized valid measures of scarring and treatment 

outcome is a major barrier to drawing strong conclusions in scar 
treatment researches. [11] 
A) To measure the effectiveness of a device:  

When the purpose of a study is to measure the effectiveness or 
the characteristics of a device, it is good to use instruments to 
measure the depth, height and redness of scars. Even in such cases, 
the evaluators need to be individuals who are not involved in the 
research project.  

B) To measure the improvement of the aesthesis:  
However, the improvement measured by such a device is not 

always directly related to the patient’s aesthetic improvement. 
[6,10] Even when the height or redness of a scar is decreased to a 
significant degree, the scar may still be noticeable and annoy the 
patient. [12] Thus, It is necessary to employ an evaluation system 
that reflects the improvement of the aesthetic state of a scar when 
the purpose of the study is to determine how much the treatments or 
devices affected the aesthesis of patients. [10] 

ii. Confounding factor:  
1. Dyschromia of the scar can be a challenging factor when evaluating the 

improvement of the scar contour, and the contour of the scar can be a 
confounding factor when evaluating improvement in dyschromia, even 
if evaluators were asked not to consider changes in the conditions other 
than that of concern so that the scores would represent the improvement 
of the contour or dyschromia only. [6]  

2. Grading pre-treatment state 
A) Patients’ grading of pre-treatment status also is not recommended as 

determination of disease load in terms of patient’s perception of 
severity is intrinsically imperfect, due to varying subjectivity among 
individuals. [13] This subjectivity also comes from their not being 
blinded evaluators. 

B) Differences between the perspectives of evaluators [10] 
3. The different conditions of photographs at the time of pre-treatment 

photography and post-treatment photography. 
 
 

Difficulties in Statistical Analysis 
 
1. Variables:  

A dubious, yet common practice, is treating continuous variables as 
categorical variables to assess the aesthetic improvement of scar treatments 
[9,11,14], where the intervals of the classes or cutoff points between the classes 
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were determined by custom, arbitrary and varied from study to study. [6,10,11] 
For example, if the class intervals were defined as excellent (over 80% 
improvement), fair (over 70% improvement), and good (over 60%) and so on, 
there is no rationale to define class intervals in this way because some can 
consider 90% improvement excellent while some consider 80% excellent. [10] 
Consequently, the true relationship between variables are meant to be obscured. 
[11] 

2. Purpose of Statistical Analysis 
Many times, the purpose of the statistical analysis is not clear. There can be two 

kinds of purposes in the statistical analysis of scar treatment studies. One is to 
demonstrate how much improvement has been made from the base line (i.e., pre-
treatment state), and the other is to clarify how closely the treatment improved the 
scars to the unaffected state. [6,10] 

 
 

Solutions to the Difficulties 
 

Study Design 
 
Two major obstacles to establishing the ideal study design in scar treatments research are 

lack of control groups and placebo treatments. These two factors make it impossible to 
allocate patients randomly to a control group or a study group and, consequently, to make it 
double blinded study. If these two factors could be compensated for, the study design would 
be closer to an ideal one.  

 
1. Control group [6] 

A. unaffected skin around the scar as control: ‘How closely improved is it to the 
normal skin?’  

If unaffected skin around the scar is employed as control to which the 
pre- and post-treatment states are compared, the measurements would 
represent how closely the scar improved to the normal skin after treatments. 

If the evaluators are asked to rate 0% when there was no difference 
between the pre-treatment photograph and the post-treatment photograph 
and to rate 100% when there is no difference between the treated region and 
the adjacent unaffected skin, [10] the scores assessed by the evaluators 
represent how much the scarred skin appearance approached that of normal 
skin. [6] 

B. Pre-treatment state as control: ‘How much improvement has there been from the 
baseline?’ 

1. If the pre-treatment state is employed as control, the measurements 
would represent how much improved from the baseline (pre-
treatment state) after treatments. [6] 

2. Overcoming the heterogeneity of pre-treatment state:  
If pre-treatment states are scored depending on the severity of 

each scar and the evaluation scores comparing pre- and post-
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treatment states are weighted by pre-treatment severity scores, the 
pre-treatment state of scars can serve as a control group despite their 
heterogeneity. [6] 

2. double blinded study  
Because placebo treatments are virtually impossible in laser scar treatments, 

operator and the patients cannot be blinded. However, evaluators can be easily 
blinded if those who evaluate the treatment outcomes did not participate in the 
study. Patients’ evaluations need to be avoided because they intrinsically have 
biases as previously mentioned, in addition to their not being blinded to 
treatments. Also, avoid operators’ evaluations because they are not blinded to the 
treatments, either. [1] For the scientific research to be valid, at least one side 
ought to be blinded. 

3. prospective study 
As retrospective study design is useful in situations in which the outcomes 

being studied either have a very small incidence, which would require a vast 
sample, or are very long developing, which would require a prohibitively long 
time to gain a study result, [1] retrospective study design is frequently used for 
scar treatments research. [11] 
A. However, retrospective studies typically have poorer data quality than 

prospective ones [11] due to the following reasons: 
i. The diagnosis of scarring is based on clinical assessments recorded in 

chart reviews. This method of assessment suffers in that the reporting 
practices of individual clinicians vary considerably. [11] 

ii. Interrater reliability of diagnosing scarring is not available. [11] 
iii. Both the validity and reliability of the measurement of the scarring are 

not demonstrated [11]. 
B. Sound retrospective study design requires meticulous medical records. In 

order to make the medical record meticulous and useful in retrospective 
studies standardized valid measures of scarring and the treatment outcomes 
are imperative. [11] 

C. As retrospective studies typically have poorer data quality than prospective 
ones, [11] it is recommended that a prospective study be designed whenever 
possible, despite the aforementioned difficulties.  

 
 

Data Management 
 
1. Sampling 

A. Small sample size: ‘The Bigger the Sample, the Stronger the Statistical 
Conclusions’ [1] 
i. In scar treatment studies, it is not easy to collect significant number of 

sample cases due to the reasons previously mentioned. When it is impossible 
to have large enough sample size, Wilcoxon signed rank test, Wilcoxon rank 
sum test, Kruskal Wallis test, Friedman Test or Spearman’s rank correlation 
can be taken into consideration. However, as these non-parametric tests do 
not sufficiently reflect information contained in the data; this is especially 
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true when interval scales are reduced to ordinal scales. Parametric tests are 
recommended whenever applicable. [15] 

ii. It is virtually impossible to collect homogenous groups of sample cases 
because the pre-treatment state of scars are never identical. [6] This reality 
makes it more difficult to have large samples. However, this difficulty can 
be overcome to a certain degree by having the evaluators’ scores weighted 
with the severity of pre-treatment state. [6] 

2. Collecting Raw Data 
In order to take photographs under the most similar conditions of many 

months or years before, the settings of the camera must not be changed once 
they are set. These must include shutter speed, aperture opening, lighting 
system and especially, the white balance also must be maintained as they are 
for many years.  

3. Measurements 
A. Scales for measurement: As there are neither standardized valid measures nor 

any measuring device [11] for aesthetic improvement, scales for evaluation of 
aesthetic improvement after treatments need to be set by the study designers. The 
most information containing variable type is ratio scales which generally behave 
like continuous data and may not be separated out. [1]  

If we ask evaluators to score 0 to 10 points, the scores are likely to be 
like *.0 or *.5 points. However if we ask the evaluators to give scores 0 
through 100, this would provide more freedom to give, for example, 
something like 53% or 97% improvement rather 5.5 or 9.5 points. This 
would make the evaluation scores behave more like continuous variables. 
The narrower the evaluation range becomes, the variable behaves more 
like discrete variables, which contain less information. In this context, we 
need to employ a broad and convenient scoring range. A percentile scale 
(0 to 100%) evaluation scale is recommended as a 0 to 10 points scale 
system may limit the evaluators’ freedom to provide more elaborate 
information about the relationship between independent variables and 
dependent variables. A percentile system, therefore, would represent 
improvement more elaborately so that more information could be provided 
in the raw scores given by the evaluators. 

B. Confounding factor: 
1. The confounding factors previously mentioned can be overcome to a certain 

degree by taking multiple evaluators or measurements and comparing these 
measurements statistically. Evaluations with no statistical differences will be 
included in the next step of statistical analysis and the others should be 
considered outliers and disregarded. [6,10] 

2. A patient’s evaluation and a doctor’s evaluation can be significantly 
different, [6,10] because patients can have different levels of expectation and 
there may be different standards from patient to patient, which tend to be 
subjective. [9,10] Patients not being blinded to the treatments also is one of 
the causes of their subjectivity. Therefore, patients’ evaluations are not 
recommended to be used as measurements. 

C. Grading pre-treatment state 
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1. Patients’ grading of pre-treatment state is not recommended as 
determination of disease load in terms of their perception of severity is 
intrinsically imperfect, due to varying subjectivity among individuals. 
[13] This subjectivity also comes from the patients not being blinded. 

2. In order to reflect the severity of the pre-treatment state to the statistical 
analysis,  
A. scar grading systems are necessary such as the Modified 

Quantitative Scar Grading System (MQSG) [6] or the Quantitative 
Global Scarring Grading system. [16]  

B. Or a group of blinded professional evaluators need to give scores of 
ratio scales on the pre-treatment states and these evaluations of the 
pre-treatment states need to be statistically compared. [6,10] As 
there can be differences between perspectives of professionals, use 
the evaluation scores of evaluators that show no significant 
statistical differences to each other.  

4. Statistical Analysis 
A. Variables 

i. It is recommended to use a ratio scale, just as the evaluators scored and not 
to reduce the variables from ratio scale to ordinal scale because we can lose 
information. [1,6,10,11]  

ii. However, there is a rationale to reduce, for example, age (ratio scale) to age 
group (ordinal scale), because there are obvious physiologic differences 
between age groups, such as the pre-pubertal age group (<15 years of age) 
has obvious differences to the post-pubertal age group (≥15 years of age) 
due to hormonal activity. In addition, ordinal variables of age groups are 
usually used as independent variables, but not dependent variables, as 
improvement percentages in some of scar treatment studies. [6,10] 

B. Purpose of statistical analysis  
The purpose of statistical analysis must be clarified before designing a study 

as described in the control group section. 
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