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Scars do not discriminate. An unavoidable consequence of in-
jury to postnatal human skin from processes such as trauma 
(eg, burns, lacerations, bites, combat), inflammatory skin 

disease, and surgical procedures, scars may affect patients of all 
ages, genders, skin types, socioeconomic levels, and geographic 
locations. As such, scarring profoundly impacts millions of pa-
tients worldwide. 

The direct and indirect economic burden associated with scars 

and scar management is immense and often underappreciated. 
There are direct costs including wound care, physical and oc-
cupational therapy, and various interventions including pressure 
garments, topical agents, laser therapy, and surgery. In addition 
to direct costs, there are harder-to-quantify and potentially much 
larger costs associated with physical and psychosocial morbidities 
and loss of productivity. While few studies exist regarding the to-
tal costs of scar research and management, it has been estimated 
that the cost of burn scar management (including inpatient admis-
sion, wound care, and follow-up treatment) approaches $100,000 
per patient.1,2 Likewise, current total scar-related expenditures ap-
proximates $12 billion annually in the United States alone.3  

Significant momentum currently exists in scar research associ-
ated with a proliferation of novel techniques and devices devoted 
to treating scars and improving the quality of life of scar patients.  
It is incumbent upon scar experts to make accurate and reproduc-
ible clinical assessments so that the evolution of a specific scar can 
be documented over time in relation to various interventions, and 
treatment results can be more accurately reproduced, interpreted, 
and compared on a universal basis. Since the introduction of the 
Vancouver Scar Scale in 1990, scar rating scales and assessment 
tools have been developed to help standardize data collection re-
lated to scar therapy. More than 10 “scar scales” exist in the litera-
ture to date, each attempting to fill a perceived void in assessment. 
Specific devices may be used to provide quantitative (ie, objec-
tive) assessment of the physical attributes of a scar such as changes 
in height and pliability. Alternatively, patients and providers may 
provide more qualitative (ie, subjective) assessment that is largely 
observer-dependent and address features such as color, overall ap-
pearance, as well as various comorbidities such as pruritus, pain, 
and psychosocial sequelae.

Recent advances in minimally invasive techniques such as ab-
lative fractional laser resurfacing (AFR) are leading to consistent 
and substantial improvements in range of motion and overall func-
tion in addition to enhancing the cosmetic appearance and texture 
associated with scars and scar contractures.4 With the emergence 
of enhanced treatment capabilities, it is increasingly obvious that 
scar scales devoted primarily to rating individual qualitative visual 
characteristics such as pigmentation and limited quantitative mea-
surements such as pliability without attention to overall functional 
impact will be inadequate. 

What constitutes the ideal scar scale will provide fertile ground 
for debate for some time. Any such assessment tool would clearly 
capture the evolution of a scar through time and through treatment 
progression. It would also identify all physical and psychosocial 
comorbidities associated with the scar itself, incorporating ob-
jective measurements and overall function. Assessments would 
be consistently reproducible between users, and documentation 
would support the utility and goals of any specific services being 

n Abstract
At our current level of understanding, scars are an un-
avoidable result of disruption of the integument following 
trauma and other sources of injury in the postnatal period. 
Millions of people worldwide suffer from diminished quality 
of life due to varying degrees of disfigurement, functional 
impairment, and psychosocial comorbidity. Scars also 
represent a significant financial burden to the healthcare 
system at large. Substantial momentum currently exists 
in scar research associated with innovative techniques 
and devices devoted to treating scars. In order to properly 
ascertain and compare responses to various therapies, 
accurate and reproducible qualitative and quantitative 
assessments are vital. At least 10 different scar assessment 
scales and tools have been created to date in an attempt 
to quantify scar severity. However, a “gold standard” scar 
scale still does not yet exist. A major limitation of most 
scar scales is their focus on a relatively narrow group 
of individual subjective and objective features, while 
failing to address the overall cosmetic, functional, and 
psychological sequelae. Herein, we provide a brief review 
of current scar assessment scales, discuss some of the 
major advantages and limitations of each, and introduce 
several characteristics that might be addressed in a new 
“gold standard” scar scale. The assessment and treatment 
of scars, particularly large traumatic scars, is frequently a 
multidisciplinary effort. The creation of an “ideal” scar scale 
will undoubtedly require input from therapists, surgeons, 
dermatologists, and other professionals alike. 
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offered as treatment. The scale would not be so brief as to be short-
sighted; nor would it be too cumbersome or detail-oriented to pre-
clude its everyday use. Collected data would be fluidly translatable 
from bedside to bench and back again, helping to directly drive 
clinical scar research. As a precursor to the development of a more 
comprehensive scar assessment scale, this manuscript provides a 
brief review of current scar assessment scales and discusses the 
relative advantages and potential limitations of each.

Overview of scar scales
Vancouver Scar Scale and modified Vancouver Scar Scale
Introduced in 1990, the Vancouver Scar Scale (VSS) was the first 
validated scar scale to be adopted extensively into clinical prac-
tice for the assessment of burn scars and remains one of the most 
frequently used to date.5 This scale focuses on four parameters: 
scar height and thickness, pliability, vascularity, and pigmenta-
tion to generate a score ranging from 0 to 13 points. The VSS 
set a precedent for the systematic evaluation of scars, taking a 
semiquantitative approach to organize a collection of subjective 
assessments. However, the VSS has several shortcomings. Mul-
tiple studies have demonstrated that the VSS has only indeter-
minate evidence for validity and reliability, especially with large 
or irregular scars.6,7 Additionally, the VSS does not incorporate 
symptoms such as pain and itch, and the functional and psycho-
logical sequelae of scars. 

Due to these limitations, several modifications to the VSS have 
been proposed in the literature. For example, the original VSS in-
cluded the pigmentation categories of normal, hypopigmented, and 
hyperpigmented for 0, 1, and 2 points, respectively.5 Based on this 
system, a hypopigmented scar would have a lower total VSS score 
than an otherwise identical hyperpigmented scar. Consequently, 
one introduced modification was the replacement of this scale with 
an ordinal pigmentation scale, ranging from normal to severely 
hyper- or hypopigmented.8,9 Another important modification by 
Nedelec et al included the addition of pain and itch parameters.10 
Forbes-Duchart et al described poor interrater reliability with the 
VSS when assessing scars in patients with varying skin pigmenta-
tion and suggested using a modifier of light, medium, or dark for 
patients of different skin tones when assessing scars.11 These modi-
fications potentially offer some incremental advantages over the 
original VSS. However, a systematic review by Tyack et al found 
no resulting improvement in validity, reliability, and responsive-
ness.7 Additionally, subjective parameters beyond itch and pain are 
not addressed by the VSS and modified VSS.

Seattle Scale
The Seattle Scale was developed in 1997 by Yeong et al as a photo-
graphic scar assessment scale with improved interrater reliability.12 
The Seattle Scale utilizes a numeric scale in which assessment of 
several parameters such as surface area, thickness, height, and pig-
mentation is based on 24 standardized color pictures. Although the 
Seattle Scale improved interrater reliability, its design allows for 
negative values for certain parameters such as hypopigmentation 
or atrophy. While the negative values helped to distinguish differ-
ent scar types, they also led to “improved” total scores and poor 
interpretation of scar severity.13 This limitation and the lack of at-
tention to symptoms have hindered wide adoption of the Seattle 
Scale.

Manchester Scar Scale
Beausang et al introduced the Manchester Scar Scale (MSS) in 
1998 with the goal of quantitatively assessing scars based on clini-
cal, photographic, and histological features.14 Individual scar at-
tributes including color, contour, radiance, texture, and distortion 
are evaluated and combined with a visual analog scale to deter-
mine an overall score proportional to scar severity. The authors 
also found a statistically significant correlation between the MSS-
generated assessment and the histologic findings within the scar 
itself. However, the MSS has been criticized for being better suited 
to the assessment of linear scars and for a lack of accounting for 
symptoms.13

Hamilton Scale
The Hamilton Scale is a lesser-known scale that was developed 
in 1998 specifically as a photographic assessment tool for scars.15 
Observers are asked to rate several parameters including surface 
irregularity, thickness, color, and vascularity based on photographs 
alone. One advantage of this scar scale is its good reliability, even 
when used by novice observers. Interrater reliability ranged from 
0.66-0.90 and test-retest reliability ranged from 0.73-0.89.15 De-
spite this promising reliability, the Hamilton Scale relies on pho-
tographs rather than actual scars to drive the assessment process, 
potentially distorting an observer’s interpretation.13 Additionally, 
like the scales preceding it, the Hamilton Scale lacks an assessment 
of subjective symptoms. 

Patient and Observer Scar Assessment Scale 
The introduction of the Patient and Observer Scar Assessment 
Scale (POSAS) in 2004 was a turning point in the assessment of 
scars through the use of scales.16 The POSAS was the first scale 
to take into account both the patient and provider perspective, 
including both a Patient Scar Assessment Scale (P-SAS) and an 
Observer Scar Assessment Scale (O-SAS). In addition to evaluat-
ing the physical characteristics of a scar (eg, vascularization, pig-
mentation, thickness, relief, and pliability) the POSAS also asks 
patients to rate any pain and pruritus associated with their scar on 
a 1-10 ordinal scale.16 Draaijers et al compared the reliability and 
validity of the POSAS to the most frequently used scale, the VSS, 
and found less variability and greater reliability for single observ-
ers.16 Though it offers some consideration of subjective features, 
this is limited to pain and pruritus while ignoring other aspects 
such as functional deficit and psychological impact. In 2005, the 
modified POSAS was introduced to provide additional subjective 
assessment of the impact of the scar on the activities of daily life.17

Matching Assessment of Scars and Photographs
Developed in 2005, the Matching Assessment of Scars and Pho-
tographs (MAPS) is a modification of the Seattle Scale designed 
to aid in the assessment of the long-term progression of a scar and 
its follow-up.18 Similar to the Seattle Scale, the MAPS utilizes 
a photographic scar assessment scale based on five parameters 
including border height, thickness, color/pigmentation, surface, 
and localization. The MAPS improved on the Seattle Scale by in-
troducing set reference photographs and a localization technique 
to improve interrater reliability during follow-up.18 Interrater re-
liability showed mixed results, with good agreement when as-
sessing border height, thickness, and color (0.55-0.81), but only 
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fair when considering surface (0.25-0.40).7,18 The MAPS offers 
significant improvements over the Seattle Scale but suffers from 
some of the same limitations.

Stony Brook Scar Evaluation Scale (SBSES)
Developed in 2007 by Singer et al, the Stony Brook Scar Evalu-
ation Scale (SBSES) is based on five scar parameters including 
width, elevation or depression, color, suture or staple marks, and 
overall appearance.19 Each parameter is rated on a scale of 0 to 5, 
and then added to create a final score. Interrater reliability demon-
strated good agreement, ranging from 0.73-0.85.19 However, the 
SBSES lacks a subjective parameter that limits its clinical utility.

University of North Carolina “4P” Scar Scale
The University of North Carolina “4P” Scar Scale (UNC4P) was 
developed to increase the breadth of qualitative assessment in 
conjunction with existing scar scales. The “4Ps” of the UNC4P 
include pain, paresthesias, pruritus, and pliability, and the scale 
evaluates a scar from a scale of 0 to 12.20,21 Although the UN-
C4P acknowledges the importance of subjective input, it was not 
designed to be used independently. In the studies conducted by 
Hultman et al comparing scar characteristics before and after la-
ser resurfacing, the UNC4P was utilized as an adjunct to the tra-
ditional VSS.20,21 Additionally, the reliability of the UNC4P has 
yet to be validated. 

n TABlE Comparison of different parameters included in currently available scar scales

VSS Modified 
VSS

Seattle 
Scale

MSS Hamilton 
Scale

PoSAS Modified 
PoSAS

MAPS SBSES UNC4P VAS DlQI

Scar description

Type

Age

Surface area l l l l

Height/thickness/
contour

l l l l l l l l l

Anatomic location l

Erythema l l l l

Pigmentation l l l l l l l l l

Disruption of anatomic 
cosmetic units

Scar comorbidities

Psychosocial l

Reaction of others l

Hypertrichosis

Hyperhidrosis/
hypohidrosis

Pain l l l l l l

Pruritus l l l l l

Dysesthesia l

Infection

lymphedema

Chronic wound/
ulceration

Skin cancer

Functional 
impairment

l l l

overall appearance - 
patient

l l

overall appearance - 
observer

l l l

Amenability to 
treatment

Validity l l l l l l l l

Abbreviations: DlQI, Dermatology life Quality Index; MAPS, Matching Assessment of Scars and Photographs; MSS, Manchester Scar Scale; PoSAS, 
Patient and observer Scar Assessment Scale; SBES, Stony Brook Scar Evaluation Scale; UNC4P, University of North Carolina “4P” Scar Scale; VAS, Visual 
Analog Scale; VSS, Vancouver Scar Scale.
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Visual Analog Scale and Dermatology life Quality Index
Although not specifically designed for scar evaluation, the Visual 
Analog Scale (VAS) and Dermatology Life Quality Index (DLQI) 
have become ubiquitous in the evaluation of severity in scars and 
other dermatologic disorders. The high prevalence of symptoms 
such as itch and pain and the profound effect of scars on overall 
quality of life make the use of these subjective scales important to 
clinical assessment.

The VAS was designed as a simple and quick way to assess pa-
tients’ subjective experiences of pain. Patients are asked to rate 
pain intensity by placing a mark on a 100 mm line ranging from 
no pain to worst pain imaginable.22 The VAS has been validated in 
several studies, and has been shown to be superior when compared 
to pain assessment scales such as the fixed interval scale and the 
verbal rating scale.23-26 Although not designed specifically for scar 
assessment, it remains one of the most frequently used scales for 
this indication because of its ability to assess a patient’s subjective 
experience with their own scars, which is not typically a parameter 
included in other scales.27 

The DLQI was developed in 1994 as the first dermatology-spe-
cific assessment of quality of life.28 It consists of a questionnaire 
that evaluates parameters such as pain, itch, embarrassment or so-
cial impairment, and functional impairment. It has been shown to 
have good reliability and validity on several occasions and is use-
ful for assessing quality of life in patients with scars.28-30 Like the 
VAS, the DLQI was not specifically designed to assess scars but is 
commonly used for this indication because of the impact that a scar 
may have on a patient’s psychosocial health and quality of life.

The frequent use of the VAS and the DLQI in conjunction with 
other scales for assessment of scars underlies the importance of 
including subjective input in determining overall scar morbidity. 
However, no existing scale encompasses a comprehensive review 
of both objective and subjective features of scars. 

Building a more comprehensive  
scar assessment scale
The introduction of increasingly patient-centered scales, such as 
the POSAS and modified POSAS, represents a transition from 
an emphasis on selected scar features to rating systems poised to 
assess the overall impact scars have on the patients themselves. 
However, it is increasingly obvious that the current panel of scar 
scales and assessment tools are insufficient to guide current mul-
timodality therapy and research for complex scars that includes 
goals for both cosmetic and functional enhancement. We  discuss 
parameters that are included in the scar scales currently in use  
(Table) and components we believe might be considered for a more 
comprehensive scar scale approaching the new gold standard. 

Scar type
No scale to date has included the type of scar in its parameters, pri-
marily due to the fact that most scar scales were developed to as-
sess burn scars. However, it is important to consider that different 
scar types present with unique natural histories, comorbidities, and 
treatment challenges. For example, postburn and other traumatic 
scars may be more likely to present with comorbid conditions such 
as posttraumatic stress disorder, while dyspigmentation associated 
with atrophic scars may be more resistant to conventional laser 
therapy.31,32 Also, it has been found that certain scar scales are bet-

ter for describing particular types of scars; examples include the 
VSS, which focuses mostly on burn scars, and the MSS, which is 
particularly suited for grading linear scars.5,13 Therefore, including 
the type of scar or scar origin may prove useful. 

Scar age
Scar formation and maturation after injury is a dynamic process, 
with a period of at least 6 to18 months required for full matura-
tion and somewhat predictable alterations in characteristics such 
as vascularization and texture.33,34 A consideration of scar age can 
inform the evaluation of scar appearance and would be an impor-
tant topic for research on therapeutic intervention at various time 
points from injury. For example, ablative fractional carbon dioxide 
(CO2) lasers have been found to be more effective for correcting 
the abnormal texture and stiffness in mature scars.35 Although scar 
age may be an important factor in treatment response, none of the 
current scar scales incorporate this parameter.

Area of involvement
The total surface area of involvement is an important factor to con-
sider when assessing scars. Consider two scars with similar color, 
pliability, height, and thickness. The first has a surface area of  
100 cm2 and the second has a surface area of 10 cm2. Without as-
sessing for surface area, the two scars might be considered equal 
using multiple scales. However, there may be a significant differ-
ence in morbidity solely because of the surface area involved. Fur-
thermore, the area of involvement will also inform issues such as 
dosing of potential therapies and time required for various proce-
dural interventions. Only three of the scar scales mentioned above 
take area of involvement into account: the POSAS, the Seattle 
Score, and the SBSES.12,16,17,19,36 

Maximum contour irregularity
Maximum contour irregularity is defined as the maximum distance 
between the subcutical-dermal border and the epidermal surface 
of the scar itself.36 Height and contour irregularity are important 
scar parameters because they reflect the amount of hypertrophy 
or atrophy a scar contains, which can have implications for spe-
cific therapies.37 All of the previously mentioned scar scales assess 
scar thickness as a parameter, attesting to its importance, as thicker 
scars may require more aggressive treatment than thinner scars of 
the same surface area.

Anatomic location
The location of a scar is an extremely important parameter in as-
sessing scar severity and associated morbidity, as scars on visible 
or functional areas may be more concerning to patients.31 Patients 
with visible scars are significantly more likely to face negative reac-
tions from others in public.38 In fact, a study of 2,500 members of 
a national burn survivor support group demonstrated a statistically 
significant correlation between visible scarring and lower body self-
esteem, including perceived stigmatization.39 Other studies demon-
strated that visible facial disfigurement from burn scars is a risk factor 
for subsequent depression and posttraumatic stress disorder.31,38 Scar 
formation in certain anatomic locations can cause functional impair-
ment as well, leading to increased morbidity for patients. However, 
this factor is neglected in most of the current scales. Only the MAPS 
includes a localization technique in the assessment of scars.18
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Erythema
Erythema is commonly seen in scars, especially immature scars 
where hyperplasia and/or hypervascularity play a role in the matu-
ration phase of wound healing.13 Erythema typically diminishes 
after several months, but it may persist for years in some cases. 
Therefore, it is an important parameter to include in a scar scale 
because it could reflect issues such as the current state of scar mat-
uration, incipient pathological scarring, and potential response to 
vascular-specific laser devices. The VSS and the POSAS are the 
only two scales that include vascularity as a specific parameter.5,16 
However, most scales include color or pigmentation, which can 
often reflect the presence of dyspigmentation or erythema.

Dyspigmentation
Pigmentary changes are commonly seen in scars, resulting from 
disparities in melanocyte density and melanin deposition in scarred 
versus unscarred skin.13 Scarred skin can be hypopigmented, hy-
perpigmented, or both (ie, mottled) at the same time (Figure 1). 
This can often be very distressing to patients as the pigmentary 
contrast of the scar against normal skin may make it much more 
noticeable. Hypopigmented scars provide an additional complica-
tion because relative lack of melanin may leave the skin without 
a normal level of protection against ultraviolet radiation.40 All of 
the current scar scales, except for the unvalidated UNC4P, include 
pigmentation as a parameter, indicating its importance in assessing 
scar severity. However, scales for assessing dyspigmentation face 
a unique challenge because they must assess for both hypo- and 
hyperpigmentation. Much of the criticism on pigmentation as a pa-
rameter, such as those included in the VSS or Seattle Scale, is that 
hypopigmentation is often given a negative or lower score which 
leads to “improved” total scores compared to their hyperpigment-
ed counterparts.5,12 Therefore, the need for a more consistent con-
sideration of pigmentation persists. 

Anatomic cosmetic units
Conceptually, certain key anatomic locations can be subdivided 
into multiple topographical cosmetic units. The face is the location 

that is most commonly demarcated into cosmetic units that include 
the forehead, eyes, nose, lips, chin, ears, and neck.34 Anatomic cos-
metic units are important in scar assessment because a scar that 
falls in one unit or at the junction lines separating cosmetic units is 
typically less conspicuous than one crossing the boundary between 
two or more units. Conversely, scars involving multiple cosmetic 
units are often more noticeable and may be more likely to cause 
cosmetic or functional compromise. Therefore, it may be impor-
tant to consider anatomic cosmetic units in the evaluation of scars, 
as more noticeable scars can be associated with increased mor-
bidity for patients.38 No scar scale to date incorporates anatomic 
cosmetic units or scar conspicuity as a parameter. 

Psychosocial impact
The majority of the research regarding the psychosocial conse-
quences of scars comes from the burn literature. Burn victims in 
particular face significant aesthetic disfigurement, which can fre-
quently be more disabling than the physical sequelae because of 
associated emotional, social, and economic difficulties.41 In fact, 
depression and posttraumatic stress disorder are significant prob-
lems for patients with burn scars, with prevalence rates ranging 
from 13%-23% and 13%-45%, respectively.38 In addition, a pa-
tient’s perspective of a scar may be more important in psychosocial 
outcome variables than the actual physical characteristics of the 
scar such as total body surface area.39 In a study by Fauerbach et 
al, it was found that patients with worse body image dissatisfaction 
after burn injury had significantly lower psychosocial and physical 
adjustment after two years of follow-up, even after controlling for 
injury severity.42  

Other psychosocial problems such as sexual dysfunction have 
been reported in individuals with extensive scars, especially wom-
en. 38 This is thought to be due to alteration in appearance that af-
fects an individual’s body image and self-esteem. However, these 
psychosocial factors are often underreported and underdiagnosed, 
with few existing studies on these issues.38 Although the psycho-
social effects of scars can have a huge influence on quality of life, 
none of the current scar scales address this factor when assessing 
for scar severity.

Reaction of others to scars
Patients often experience stigmatization and discrimination in re-
action to scars, such as staring, startled responses, intrusive ques-
tions, avoidance, rude comments, teasing, and bullying.39 It has 
been shown that even children express negative attitudes toward 
scarred and disfigured people.41 Because of this, scarred individ-
uals can be left with a sense of rejection, loneliness, and social 
isolation.41 For example, patients with burns scars have reported 
increased difficulty meeting new people, making friends, and de-
veloping intimate relationships.38 Stigmatization related to scarring 
has been hypothesized to be a causative factor in the development 
of three common psychological sequelae after a severe burn: low 
body image, social anxiety, and depression.38 Like the psychoso-
cial results, the stigmatization caused by scarring is often ignored 
when assessing for scar severity.

Hypertrichosis/hypotrichosis
Although not commonly reported, alterations in hair density af-
ter trauma can be a distressing consequence of scar formation  

n FIgURE 1. This traumatic scar in a pediatric patient with 
Fitzpatrick Skin Type 4 demonstrates trichromic “mottling” (a com-
bination of hyperpigmentation, hypopigmentation, and persis-
tent erythema), a phenomenon that existing scar scales do not 
adequately consider.
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(Figure 2). Posttraumatic scarring frequently results in alopecia 
in important cosmetic areas such as the scalp and brow, and hair 
bundling or entrapment may lead to issues such as pain, folliculi-
tis, and abscess formation. Gupta et al described 18 patients with 
postsurgical hypertrichosis on their knee replacement surgery 
scars.43 Additionally, hypertrichosis is also found more frequently 
in patients with orthopedic casts and splints that are utilized in in-
dividuals with surgical scars.44 It is speculated that the increased 
vascularity and increased growth factors present in hypertrophic 
scars can promote the growth of hair.43 Currently, no scar scale to 
date includes hyper- or hypotrichosis as a parameter.

Hyperhidrosis/hypohidrosis
Hyperhidrosis or hypohidrosis of the skin are relatively common 
findings after trauma (Figure 2). Injury to the skin and the sub-
sequent process of scarring leads to abnormal deposition of col-
lagen matrix and inferior functional qualities of the skin, with loss 
of functional cutaneous adnexae such as hair follicles and sweat 
glands.45 Hyperhidrosis is particularly common and problematic 
in the residual limbs of amputees, adversely affecting the fit and 
comfort of prosthetic devices.46,47 However, these factors are not 
included in any of the currently available scar scales.

Pain
Pain is a well-recognized and often-distressing result of trauma 
and subsequent scar formation. For example, pain (sometimes ac-
companied by paresthesias) along the sternal scar and in the upper 
extremities persists in up to 30% of cases of patients with postster-
notomy scars.48 Burn scars are also often accompanied by signifi-
cant pain.38 Because of its significant effect on quality of life, the 
presence of pain plays an important role in deciding whether or not 
to pursue treatment. Of the current scar scales available, only the 
modified VSS, POSAS, and the unvalidated UNC4P address this 
critical issue. 

Pruritus
Pruritus, or itch, is commonly found in individuals with scars. 
This phenomenon is thought to occur through a variety of fac-

tors, including friction, inflammation, stimulation of nerve end-
ings around the scar, and increased levels of β-endorphin in scar 
sites.49 Interestingly, predictors of pruritus associated with a scar 
include a high percentage of total body surface area affected, fe-
male gender, having undergone a surgical procedure, and early 
posttraumatic stress disorder.13 Additionally, keloid scars are much 
more likely to have associated pruritus, affecting approximately 
86% of keloid patients.50 A retrospective study on 23 patients with 
burn scars revealed that 87% of subjects experienced daily pruri-
tus.51 Additionally, pruritus was reported as unbearable in 94% of 
subjects with chronic itch and 86% of subjects with acute itch.51 
Although pruritus contributes to the significant morbidity associ-
ated with scarring, it is not a common parameter included in scar 
scales. Only three scales to date address this important factor: the 
modified VSS, POSAS, and the UNC4P.

Dysesthesia
Dysesthesia describes the sensation of unpleasant or abnormal 
sense of touch, such as anesthesia, burning, wetness, electric 
shock, and pins and needles. It is thought that these sensations arise 
from small nerve fiber neuropathy in scarred tissue due to nerve 
entrapment and physical pressure from collagen deposition.50 Dys-
esthesias are typically unwelcome by patients, and thus should 
be considered when evaluating for severity. These sensations are 
common in scar patients, but with the exception of the UNC4P, are 
not included in current scales.

Infection
It is accepted that infections such as folliculitis, cellulitis, abscess-
es, and fasciitis are common complications following injury and 
subsequent wound healing. However, it has been found that scars 
and related treatment may be risk factors for infection, as well. A 
retrospective study by Mukhdomi et al evaluated 55 patients with 
burn scar cellulitis, showing that therapeutic procedures may ac-
tually facilitate infections within scars.52 Current infections and 
a history of infection are important to consider in a scar assess-
ment scale because this may alter prognosis and guide the choice 
of treatment modalities. However, none of the currently available 
scar scales include this as a parameter.

lymphedema
Localized tissue swelling is a common complication in scars. This 
process is believed to be multifactorial, occurring through vascu-
larization, fibrosis, and lymphedema.53 After trauma, lymphatic 
disruption and subsequent fibrosis can result in lymphedema. War-
ren et al demonstrated decreased lymphatic drainage from scar 
sites through use of a radiotracer.53 Lymphedema (ie, impaired 
lymphatic circulation) is an important parameter to consider in the 
assessment of a scar because it may influence scar appearance and 
selection of treatment modalities. However, this parameter is not 
currently included in any of the available scar scales.

Chronic wounds
Chronic wounds associated with scarring can present significant 
challenges to patients and providers alike (Figure 3). It is unclear 
why certain individuals suffer from chronic wounds and others 
do not, though factors such as increased tension, skin fragility, 
and bacterial biofilms likely play a role. Chronic wounds can be 

n FIgURE 2. This adolescent patient sustained a scald injury to 
his chest as an infant leaving him unable to perspire or grow hair 
in the affected areas. Current scar scales do not consider hyper- 
and hypohidrosis or hyper- and hypotrichosis in their assessments.
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distressing for affected patients and absorb significant resources 
in professional wound care and dressings. Furthermore, chronic 
wounds increase the risk of secondary infections and even malig-
nancy (ie, Marjolin’s ulcer).54 Despite these issues, none of the cur-
rent scar scales address this parameter. 

Skin cancer
Skin cancer is one of the most dangerous complications associated 
with scar formation. It is well known that skin cancers (especially 
squamous cell carcinoma) occur more frequently in scarred skin, 
especially burn scars.55-61 There have also been reports of increased 
incidence of basal cell carcinoma and malignant melanoma in pa-
tients with scars.56,57 Because of the long-term implications of skin 
cancer for a trauma patient, it is important to assess for presence 
or absence of skin cancer when treating a patient with scars. How-
ever, none of the scar scales to date include skin cancer in their 
parameters. 

Functional impairment
Probably the most glaring omission from current scar scales is the 
degree of functional impairment resulting from scar contractures 

or symptomatic scars (Figure 4). Diminished abilities to ambulate 
and perform routine tasks of daily living, let alone return to normal 
work, can have obvious and profound effects on the patient’s over-
all quality of life.23 The recent emergence of minimally invasive 
procedures associated with consistent functional enhancements 
such as ablative fractional laser resurfacing highlight the need for 
comprehensive scar scales that account for functional improve-
ment to inform future research and therapeutic comparison.4,58-60 
The UNC4P references range of motion deficit; however, except 
for the modified POSAS, no existing validated scar scale assesses 
the degree of functional impairment caused by a scar. 

Conclusion
Scars are a common problem, often with substantial associated 
morbidity and economic burden. Multiple scar assessment scales 
have been developed to help assist in the consistent evaluation of 
scar severity, progression, and response to treatment. However, no 
gold standard scar scale exists to date. One of the major limitations 
of most current scar scales is a focus on a limited number of physi-
cal features of individual scars without significant attention to the 
overall cosmetic, functional, or psychological sequelae. A number 

n FIgURE 3. A) Chronic wounds are frequently noted in the setting of traumatic scars due to skin fragility, tension, and other factors. B) 
Rapid healing of two chronic erosions approximately one week after the initial ablative fractional laser treatment. 

n FIgURE 4. Relatively small limitations in range of motion can have a significant impact on overall function, especially involving the 
upper extremity and hand. A) The patient is attempting to fully flex his fingers approximately three months after a gunshot wound requir-
ing fasciotomy and a split-thickness skin graft for reconstruction. B) Demonstrated herein is the rapid improvement in range of motion 
approximately two weeks after the patient’s initial ablative fractional laser treatment. In the very short interval between the before and 
after photos in these cases, it is unlikely that there would have been significant differences according to most current scar rating scales. 
However, there are substantial implications for the patient in terms of function and overall quality of life.

A
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of scales including the POSAS, modified POSAS, and modified 
VSS have attempted to incorporate subjective data (pain and pru-
ritus) into scar assessment. While important, this information is in-
sufficient to capture the full impact of scars on a patient’s quality of 
life or the longitudinal effects of emerging multimodal therapies. 
This manuscript has briefly described a variety of existing scales 
and their perceived limitations and introduced additional features 
that should be considered, in the view of the authors, for incor-
poration into a more comprehensive future scale. It is relatively 
easy to point out flaws. The hard work remains in creating a scale 
that is easy to use, integrates both quantitative and qualitative data 
from a heterogeneous population of patients and scars, and informs 
the user regarding the aggregate physical and psychosocial impact. 
Undoubtedly, this task will require a multidisciplinary effort that 
includes therapists, surgeons, dermatologists, and other profes-
sionals engaged in the treatment of these patients. 

Disclaimer: The views expressed in this article are those of the 
authors and do not reflect the official policy or position of the De-
partment of the Navy, Department of Defense, or the U.S. govern-
ment. Dr. Shumaker is a military service member. This work was 
prepared as part of his official duties. Title 17, USC, § 105 pro-
vides that Copyright protection under this title is not available for 
any work of the United States Government.Title 17, USC, § 101 
defines a U.S. Government work as a work prepared by a military 
service member or employee of the U.S. Government as part of 
that persons official duties.
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