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Analysis of scars in various conditions is essential, but no consensus had been reached on the
scar assessment scale to select for a given condition. We reviewed papers to determine the scar
assessment scale selected depending on the scar condition and treatment method. We searched
PubMed for articles published since 2000 with the contents of the scar evaluation using a scar
assessment scale with a Journal Citation Report impact factor >0.5. Among them, 96 articles
that conducted a scar evaluation using a scar assessment scale were reviewed and analyzed.
The scar assessment scales were identified and organized by various criteria. Among the types
of scar assessment scales, the Patient and Observer Scar Assessment Scale (POSAS) was found
to be the most frequently used scale. As for the assessment of newly developed operative scars,
the POSAS was most used. Meanwhile, for categories depending on the treatment methods
for preexisting scars, the Vancouver Scar Scale (VSS) was used in 6 studies following a laser
treatment, the POSAS was used in 7 studies following surgical treatment, and the POSAS was
used in 7 studies following a conservative treatment. Within the 12 categories of scar status,
the VSS showed the highest frequency in 6 categories and the POSAS showed the highest
frequency in the other 6 categories. According to our reviews, the POSAS and VSS are the most
frequently used scar assessment scales. In the future, an optimal, universal scar scoring system is
needed in order to better evaluate and treat pathologic scarring.
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Scarring comprises various processes involving many factors,
and scars have distinctive differences from normal tissues in
terms of appearance and pathology. Scars have been classified
on the basis of differences from normal tissues. However, cur-
rently, there is no definite established method for the classifica-
tion of scars, and various criteria such as reasons for scar devel-

opment and characteristics of the scars are concurrently used

Initially, a scar assessment scale for evaluating scars quantified
scar appearances according to the treatment response, and this
scale was continuously modified to objectively include subjective
factors. The universally used scale was the Vancouver Scar Scale
(VSS), which was developed by Sullivan et al. [2] in 1990 and
calculates and aggregates points in 4 categories: the vascularity,
pigmentation, pliability, and height of scars. However, the pig-
mentation category had a limited range of evaluation and it is
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difficult to distinguish it from vascularity [1]. To resolve this,
Beausang et al. [3] developed the Manchester Scar Scale (MSS)
in 1998, which allows for concrete notation of visibleaspects
of scars. Since the publication of the Patient and Observer Scar
Assessment Scale (POSAS), there have also been attempts to
include subjective symptoms such as pain and urtication, which
had not been considered in previous scar assessment scales [4].

In 2011, Fearmonti et al. [S] defined the term “pathologic
scarring” as not only an experience of symptoms of pain, urtica-
tion, and functional impairment but also an experience of the
symptoms by which patients are inconvenienced in their daily
life and for which they decide to pursue treatment. From this
trend, we note that the concept of scarring has expanded in dif-
ferent directions from the initial view considering scarring to
be a simple visual defect. Accordingly, scar assessment scales
have been modified into various types as their scope of applica-
tion has broadened. Unfortunately, with the diversification of
the scar assessment scale, it has become more difficult to select
and apply the most suitable scale; thus multiple scar assessment
scales are being used in confusion.

Therefore, the scar status should be categorized on the basis of
clinical conditions and treatment methods, and it is imperative
that the appropriate scar assessment scale is selected and applied
for a given purpose.

Consequently, we reviewed published articles to investigate
and summarize the types of scar assessment scales used based

on scar conditions and treatment methods.

‘We searched PubMed for all articles published since 2000 with
the contents of scar evaluation using a scar assessment scale.
One hundred four articles met these criteria. To enhance the
credibility of this study, articles with a Journal Citation Report
impact factor lower than 0.5 were excluded. Studies that used
2 or more scar assessment scales concurrently were excluded.
However, in studies that used concurrent multiple scar assess-
ment scales, the scale that was considered better was included
in our study if there was a clear conclusion on the comparative
statistical analysis as well as its preference. Finally, cases with the
concurrent use of 2 or more treatment methods (e.g,, the use
of both surgical and laser treatments) were excluded from the
study.

Finally, 96 articles were reviewed for study inclusion. The
cause of scar development, clinical condition, location, and
treatment methods were analyzed from all of the articles, and

the scar assessment scale used in each situation was categorized

thereafter.
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First, all of the scar assessment scales used were categorized,
and the selection frequency was identified for each. Five scar as-
sessment scales were used frequently: the VSS, POSAS, Visual
Analog Scale (VAS), MSS, and the Stony Brook Scar Evaluation
Scale (SBSES). Other scar assessment scales were classified into
an “other” group because of relatively low frequency and a lack
of objectivity.

Next, the cases in which a scar assessment scale was used were
analyzed to evaluate the results of certain procedures. Specifi-
cally, we considered the types of scar assessment scales that were
used to assess newly developed operative scars. In addition, we
classified the use of scar assessment scales for different treat-
ment methods in the presence of preexisting scars by selection
frequency. The treatment methods used for the scars can be
classified into 3 categories: laser treatment, surgical treatment,
and conservative treatment. Among them, the conservative
treatment comprised non-invasive treatments, excluding laser
treatment, such as massage and silicone sheet application.

Lastly, the overall scar status was separated into categories on
the basis of cause of development, clinical manifestation, loca-
tion, treatment method, and more. Furthermore, different scar
assessment scales were identified for each case. The scars were
largely classified into operative scars and preexisting scars. The
newly developed operative scars were then classified into linear
scars and widespread scars, in which linear scars were catego-
rized separately as limited to the head and neck region and vari-
ous other regions.

The scars caused by burns, injuries, operations, and other
means that were treated with a laser or surgery were defined as
preexisting scars. Preexisting scars were classified according to
the cause and clinical manifestation, and they were divided into
3 categories of burn/traumatic scars (non-keloid/ hypertrophic
scars) postoperative scars (non-keloid/hypertrophic scars) and
keloid/hypertrophic scars. As mentioned earlier, the treatment
methods for each scar were classified into 3 categories of laser,
surgical, and conservative treatment. The scar assessment scales
used in each case were noted to be VSS, POSAS, VAS, MSS, or
SBSES; other scales were classified as “other.”

Among the scar assessment scales, the POSAS was the most
frequently used scale, used in 3S studies (37.5%), followed by
the VSS, which was used in 33 studies (34.4%) (Table 1). In
all, 54 studies had used scar assessment scales for the outcome
assessment of newly developed operative scars after certain pro-
cedures. Overall, the POSAS was most used for operative scar
assessment (19 studies, 35.2%) followed by the VSS (17 stud-
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ies, 31.5%). For categories depending on treatment methods for
preexisting scars, the VVS was most used after laser treatment
(6 studies, 54.5%), the POSAS was most used after surgery (7
studies, 53.8%), and the POSAS was also most used after con-
servative treatment (7 studies, 38.9%) followed by the VSS (6
studies, 33.3%) (Table 2).

Among all of the 12 categories based on the cause, clinical
manifestation, location, and treatment methods of scar status,
the VSS had the highest frequency in 6 categories, and the PO-
SAS had the highest frequency in the other 6 categories. Among
them, in 1 category, the POSAS and VSS both showed the high-
est frequency. In another category, the POSAS and the VAS
showed the highest frequency (Fig. 1).

DISCUSSION

Numerous scars caused by surgery, injuries, and burns are report-

Table 1. The application rate of each scar assessment scale

Scar assessment scale

No. of articles  Proportion (%)

POSAS 35 37.5
VSS 33 34.4
VAS 17 17.7
MSS 3 3.1
SBSES 1 1.0
Other 7 7.3
Total 96
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ed annually, and they are classified depending on their cause,
depth, and area. It is important to assess scars according to their
relevant characteristics and context. First, this should provide an
objective criterion for treatment outcomes. Second, it would aid
in the establishment of appropriate treatment outcomes. In this
regard, a scar assessment scale can be deemed as meaningful
and will influence doctors, patients, and researchers [6].

The VVS, which is universally used for assessing scars caused
by burns, was first published by Sullivan et al. [2] in 1990. The
VSS assesses and calculates subscores in 4 categories (i.e., vas-
cularity, pigmentation, pliability, and height of the scar) and ag-
gregates the scores [1]. The pigmentation category is simplified
into 3 states: normal, hypopigmentation, and hyperpigmenta-
tion. This assessment method lacks clarity in a clinical setting,

Table 2. The application of scar assessment scales used to
evaluate the results of procedures

Type of scar Treatment No_. of  Scar assessme_:nt scale
method articles (no. of articles)
Operative scar - 54 POSAS (19), VSS (17), VAS (10),
others (5), MSS (3)
Preexisting scar Laser treatment 11 VSS (6), POSAS (2), others (2),
VAS (1)
Surgical treatment 13 POSAS (7), VSS (4), VAS (1),
SBSES (1)
Conservative 18 POSAS (7), VSS (6), VAS (5)
treatment
Total 96

POSAS, Patient and Observer Scar Assessment Scale; VSS, Vancouver Scar Scale;
VAS, Visual Analog Scale; MSS, Manchester Scar Scale; SBSES, Stony Brook Scar
Evaluation Scale.

POSAS, Patient and Observer Scar Assessment Scale; VSS, Vancouver Scar Scale;
VAS, Visual Analog Scale; MSS, Manchester Scar Scale; SBSES, Stony Brook Scar
Evaluation Scale.

Brook Scar Evaluation Scale.

Fig. 1. Summary of the application of scar assessment scales according to the type of scars

POSAS, Patient and Observer Scar Assessment Scale; VAS, Visual Analog Scale; VSS, Vancouver Scar Scale; MSS, Manchester Scar Scale; SBSES, Stony

Linear scars |——| Head and neck regions | POSAS (5), VAS (5), VSS (3), others (3)

Operative scar

—| Various regions | POSAS (11), VSS (9), VAS (4), MSS (3), others (2)

VSS (5), POSAS (3), VAS (1)

Widespread scars |

] Laser treatment | vss (2), Posas (1)

Burn/Traumatic scars [

— 1 Surgery |
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—| Conservative treatment |

POSAS (3), VSS (3), VAS (1)
POSAS (3), VSS (2)
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VAS (4), VSS (3), POSAS (2)

VSS (1), others (1)
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and in certain cases, the distinction between pigmentation and
vascularity is vague. In addition, it does not include factors of
functional mobility such as contracture into the pliability cat-
egory [1,6].

In 1995, Quinn et al. [7] assessed the cosmetic outcomes of
scars after skin injury treatment using the VAS. They considered
that conventional scales assess pain and cosmetic factors in a
subjective manner; therefore, the scale needs to be able to ob-
jectively assess scars. The researchers performed assessments us-
ing the VAS by showing pictures of 33 scar cases to 4 cosmetic
surgeons, and the objective assessments were made from a cos-
metic perspective via interobserver agreement [8].

In 1998, Beausang et al. [3] presented the MSS, which is differ-
ent from conventional scar assessment scales, in that it includes
the mismatch level between the scars and the surrounding skin.
Color, matte/shiny, contour, distortion, and texture were pro-
posed as assessment criteria, and in particular, points were sug-
gested by recording the level of mismatch with the surrounding
skin in color and contour criteria. Compared with the conven-
tional VSS, this allows clinicians to make a more detailed assess-
ment of the scar appearance and is more clinically useful for the
assessment of widespread scars among postoperative scars [6].

In 2004, Draaijers et al. [4] presented the POSAS, which com-
prises two factors: an observer scar assessment scale and a pa-
tient scar assessment scale. The method is significant because it
includes subjective symptoms beyond the objective-oriented at-
tempts and emphasizes the importance of the subjective symp-
toms of patients. Subjective symptoms were assessed by con-
sidering the criteria of pain, itching, color, stiffness, thickness,
and relief, and in particular, it has been evaluated as the only scar
assessment scale that includes pain and pruritus [9]. According
to Truong et al. [8], the POSAS may be particularly useful for
linear scar assessment after breast cancer operations, and when
the observer scar assessment scale was compared with the VSS,
it was statistically proven to have favorable outcomes in internal
consistency and interobserver reliability.

The SBSES was publicized by Singer et al. [9] in 2007 and com-
prises S factors: width, height, color, suture marks, and overall ap-
pearance. Each factor is reclassified into 2 items, and 0 or 1 point
is added before summing them up. It is appropriate for short-
term cosmetic outcomes of approximately S to 10 days after the
stitches are removed, but along with functional scar evaluation, it
is difficult to apply it to long-term cosmetic outcomes [6].

In 2011, Fearmonti et al. [S] defined “scar” with the term
“pathologic scarring” to include symptoms of pain and urtica-
tion along with functional impairments that are severe enough
that they inconvenience patients in their daily activities and

functional abilities. They attempted to differentiate it from “non-
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pathologic scarring,” which is generated in the process of the
normal treatment of woundsand does not have specific symp-
toms, and also tried to include it in a range of disease.

Thus, the concept of scarring has been expanded from being
limited to aesthetic aspects to encompassing functional and
symptomatic aspects. In line with this development, there have
been attempts to include a wide variety of items into scar assess-
ment scales, and depending on the case, there have also been
attempts to specifically describe certain parts. Because of the di-
versity of scar assessment scales, there have been difficulties se-
lecting and applying the desired scale for the desired purposes.

Among the studies published recently, some have mentioned
the statistical superiority of certain scar assessment scales for
certain scar conditions or certain treatments, but no study has
clarified the method for selecting a scar assessment scale that fits
a given circumstance after classifying the scar status according to
the treatment method or clinical condition. There has been a lack
of research on the selection and application of a desirable scar as-
sessment scale for each circumstance after appropriate classifica-
tion when, in reality, the concept of scarring is expanding,

For these reasons, we reviewed the papers describing scar eval-
uation using a scar assessment scale. We summarized the various
type of scars depending on the cause of development and clini-
cal condition and reorganizde them according to the treatment
method to evaluate which scar assessment scale is being used
for assessing the status of a specific type of scar from a clinical
perspective. Our reviews show that along with the VSS, which is
deemed to be broadlyused, the POSAS has been used with the
highest frequency; it was used in more than 70% of the studies.
In particular, the fact that among scar assessment scales used
in since 2000, the selection frequency of the POSAS including
the patient component was higher than that of the VSS, which
is a good indicator that the concept of scarring has expanded as
mentioned earlier. Draaijers et al. [4] made attempts at statistical
comparison between the observer component of POSAS and
VSS, and based on the research outcome, the POSAS was more
favorable in consistency and reliability; hence, they claimed that
the POSAS was more suitable for scar assessmen. Additionally,
in 2012, Nicholas et al. [10] claimed that the POSAS was more
suitable for scar assessment based on research finding that the
observer component of the POSAS was consistent and reliable
for keloid scar assessment. Considering such circumstances,
the evaluation of the VSS, which has been deemed to be widely
usedfor scar assessment up to now, may change in the future.
Considering the advantages of a broader application potential
and statistically higher reliability in various conditions, the PO-
SAS is considred to be used more widely than VSS. Our study
showed that outcome assessments after certain procedures in
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which the scar assessment scale was used are important for pro-
viding information on the desirable scar assessment scale based
on the treatment method for objective comparison. This research
indicates that along with the POSAS, the VSS has been most
frequently used, and in particular, the POSAS was most used in
3 categories out of 4. It shows that unlike the past, wherein the
treatment provider or the medical staff made objective decisions
on the treatment outcome evaluation, currently, the focus has
shifted to the subjective symptoms or opinions of patients. Con-
sidering this, the importance of patients” opinions can be further
emphasized in the future assessment of treatment outcomes;
therefore, it seems necessary to develop a scar assessment scale
that accentuates these factors.

Analyzing scars on a scar assessment scale that considered each
circumstance after classifying the scar status into 12 categories
(based on the scar’s cause of development, clinical manifesta-
tion, location, and treatment method) showed that the POSAS
and VSS have been used widely. Nonetheless, the absolute num-
ber of scar assessment scales used in each type of circumstance
was irregular, and Among 12 categories, several categories have
only excessively low absolute numbers of case, inhibiting us from

drawing a clear conclusion.

Generally, the POSAS and VSS have been widely used for scar
assessment, but it was difficult to decide which scar assessment
scale was used typically when each scar condition and treatment
method has been considered.

Clinical scar assessment lacks a standardized methodology and
a systematic approach, and thus studies continue to lack consen-
sus regarding the most appropriate and applicable evaluation in-
strument. Refinement of scar assessment methods will serve to
facilitate our treatment and prevention of scar formation. A com-
prehensive universal scar scoring system should be developed in

order to assess various scar statuses and treat pathologic scarring.
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The data obtained in this review has provided significant infor-
mation on the latest trends in the selection of scar assessment

scales.
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