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Background: Facial involvement of vitiligo is an important factor in a patient’s life and has often been
evaluated separately from body surface area in clinical trials. However, no reliable tools to measure facial
vitiligo specifically are available thus far.

Objective: To develop and validate a practical instrument for assessing facial vitiligo.

Methods: The ratios of a hand to a fingertip unit (FTU) of 98 healthy volunteers (age range, 2-69 years)
were calculated to define the FTU. Facial Vitiligo Area Scoring Index was measured as the sum of all FTUs
of each vitiligo lesion on the face (range, 0-112 FTU). In the validation study, 6 raters evaluated 11 patients
with facial vitiligo twice at an interval of 2 weeks.

Results: One hand was measured at 32.1 = 1.3 FTU, which was highly consistent among subjects across
different age groups, sexes, and races. Facial Vitiligo Area Scoring Index showed remarkably high accuracy
(concordance correlation coefficient, 0.946; smallest detectable change, 2.2 FTU) as well as high intrarater
reliability (intraclass correlation coefficient, 0.903; inter-rater reliability, 0.903).

Limitations: Lack of dynamic validation of responsiveness.

Conclusion: Facial Vitiligo Area Scoring Index using the FTU is an intuitive, precise, and reliable
instrument for assessing the extent of facial involvement in vitiligo patients. (J Am Acad Dermatol

2022;86:387-93.)
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INTRODUCTION

Vitiligo is a common depigmentation skin disor-
der affecting around 1% of the population.' While
vitiligo is not fatal, painful, or itchy, it has a major
impact on the quality of life of affected patients.”
Facial involvement of vitiligo is an important factor in
many patients’ lives’; thus, appropriate assessment
of facial vitiligo is clinically relevant.

There are currently several tools used to assess the
extent of vitiligo involvement, but no gold standard
exists.” The most widely cited tool, the Vitiligo Area
Scoring Index (VASD), uses the hand unit to assess the
affected body surface area (BSA).” VASI has been
found to have high inter- and intrarater reliabilities;
however, detecting fine differences in depigmenta-
tion is often difficult and cumbersome.’
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The Vitiligo Extent Score is another validated
instrument for assessing vitiligo involvement, but it
can be challenging to evaluate small vitiligo lesions
precisely.” Many vitiligo patients have scattered
depigmented patches much smaller than the size
of 1 finger, and the impact of small facial vitiligo
lesions on patients is not trivial.” Nonetheless, it is
difficult to assess the extent
of vitiligo in such patients
using the currently available
instruments.

The hand unit has been
widely used as a reference
tool for estimating the BSA
involved in burns and
various skin diseases.'’ It
consists of the palmar surface
of the digits and it is a good
approximation of 1% BSA,
although it is not actually
1% of the total BSA."" It is of
less utility when evaluating skin lesions smaller than
the size of the palm, however, especially in the case
of vitiligo. The fingertip unit (FTU) in dermatology
has been conventionally used as a tool to explain an
appropriate amount of topical medication to be
applied to prevent the patients from using excessive
amount of topical steroid."?

In this study, we devised the FTU, conceptualized
as the area between the joints of the phalanges, as a
measurement unit to assess the extent of facial
vitiligo more precisely. We also developed and
validated the FTU for measuring the Facial Vitiligo
Area Scoring Index (F-VASD). The definition of F-VASI
used in this study is the sum of all FTUs needed to
measure all vitiligo lesions on the face.

involvement.

METHODS
Determination of the FITU

A total of 98 healthy volunteers (39 males and 59
females; age range, 2-69 years) were enrolled in
Suwon (Korea) and Detroit (United States) between
January 2018 and August 2018. The subjects
consisted of 22 children (0-12 years), 12 adolescents
(13-18 years), and 64 adults (19 years or older). By
self-identified race, there were 65 Asian, 14 White,
12 Black, and 7 Native American patients.

The palmar aspects of their hands were photo-
graphed and the surface areas of the hand, the index,
middle, and ring fingers were measured using the
Image] software (https://imagej.nih.gov/). One FTU
was calculated using the total area of the index,
middle, and ring fingers to represent 9 FTU. The
ratios of the hands and fingers to the FTU, respec-
tively, were calculated.

CAPSULE SUMMARY

» Facial Vitiligo Area Scoring Index using
the fingertip unit can reliably and easily
assess the extent of vitiligo facial

« Facial Vitiligo Area Scoring Index using
the fingertip unit can not only improve
patient care in clinical practice but also
enhance the quality of clinical research.
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Development of F-VASI using the FTU

The definition of F-VASI used in this study is the
sum of all fingertip units needed to measure all
vitiligo lesions on the face. We further converted a
fingertip, finger, or hand into FTUs and used them to
assess the area of each patch. If repigmentation
occurs, F-VASI can alternatively be calculated by the
product of FTU multiplied by
the depigmentation level of
each vitiligo lesion. The
depigmentation level can
take a value between 0 and
1, either by a rough estimate
or by selecting the most
similar one from the refer-
ence image, which was es-
tablished  using  Image]
software (National Institutes
of Health)."”

Pilot study of F-VASI

A pilot study was conducted between March
2019 and June 2019. A total of 41 dermatologists and
dermatology trainees were recruited in Suwon,
Seoul (Korea), and Detroit (United States). Two
sessions of F-VASI evaluation using the FTU were
performed, based on the pictures of 17 patients
with facial vitiligo at 2-week interval. All assess-
ments were conducted online using Google Forms
(Google).

Validation study of F-VASI

In the validation study, live patient evaluations
were conducted between December 2020 and
January 2021. A total of 6 raters, including 2 vitiligo
experts, 2 dermatologists, and 2 dermatology
trainees, evaluated F-VASI using the FTU on 11 live
patients of facial vitiligo (3 males and 8 females; age
range, 27- 79 years). The second live evaluation
session was conducted 2 weeks after the first session
to evaluate the intrarater reliability of F-VASI.

Statistical analysis

To determine the FTU, differences in the ratios of
hand and palm areas to the fingertip area among
various age groups, sexes, and races were analyzed
using one-way analysis of variance and independent
t test. In the validation study of F-VASI, the sample
size was calculated based on the pilot study using the
equation proposed by Walter et al.'*

The value of alpha (a) was prespecified to be 0.05
and the value of the intraclass correlation coefficient
(ICO) of the null hypothesis (R,) was prespecified to
be 0.6, meaning there is already a certain amount of
agreement between ratings. Expected reliability (R,)
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Abbreviations used:

BSA: body surface area

CCC: concordance correlation coefficient
CI: confidence interval

FTU: fingertip unit

F-VASI:  Facial Vitiligo Area Scoring Index
ICC: intraclass correlation coefficient
SDC: smallest detectable change

VASI: Vitiligo Area Scoring Index

was prespecified to be 0.9, and the raters (&) were set
as 5. The equation led to 9 sample sizes needed (5
raters and 9 subjects). Considering follow-up loss, 6
raters and 11 subjects were included in the study.

The accuracy was assessed by calculating concor-
dance correlation coefficients (CCC) between the
digital assessment (reference values established
by Image]) and each measurement."” The smallest
detectable change (SDC) was calculated as
SDCos = 1.96 X /2 X the standard error of measure-
ment, where standard error of measurement = standard
deviation X /(1 — coefficient).*'® Inter- and intrarater
reliabilities were assessed by deriving intraclass corre-
lations (ICC)."” All analyses were performed using R
software (ver. 3.6.0; R Foundation for Statistical
Computing).

RESULTS
Establishment of the FTU

One FTU was defined as one-ninth of the
combined palmar area of the second, third, and
fourth digits of the hand. There are 9 inter-joint
spaces in this area; thus, 1 FTU represents an
average. Image analysis of the palmar aspect of the
hands of 98 healthy volunteers showed that 1 hand
equals 32.1 = 1.3 FTU (mean =* standard devia-
tion), and these ratios were highly consistent
among subjects, across age groups, sexes, and
races (Table I). Therefore, lesion area can be
estimated using a combination of the following
units, depending on the lesion size: a fingertip
(1 FTU), a finger (3 FTU), a thumb (3 FTU), or a
hand (32 FTU) (Table II; Fig 1).

Pilot study

In the pilot study, pictures of 17 patients with
facial vitiligo were scored with high intrarater
reliability (ICC, 0.926; 95% confidence interval [CI],
0.915-0.936) between the first and second sessions of
assessment. In the first session of assessment, F-VASI
brought an acceptable inter-rater reliability (ICC,
0.861; 95% CI, 0.772-0.936), which improved in the
second session of assessment (ICC, 0.909; 95% CI,
0.846-0.959) (Table IID).
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Table 1. Ratio of hand area to fingertip unit by
demographic group

FTU per hand
Variable n (mean *+ SD) P value*
Total 98 321 1.3
Age group 219
Children 22 32.0 = 1.1
Adolescent 12 317 = 0.8
Adult 64 323+ 14
Gender .790
Male 39 321 1.3
Female 59 322+ 1.3
Race .896
Asian 65 322+ 14
White 14 321 = 1.3
Black 12 320 = 1.2
Native American 7 323 £ 08

FTU, Fingertip unit; n, number of patients; SD, standard deviation.
*One-way analysis of variance test or independent t test was
conducted.

Table II. Conversion between fingertip unit,
percent face surface area, and percent body surface
area

Anatomic region FTU FSA BSA
1/2 fingertip 0.5 0.45% 0.015%
1 fingertip 1 0.9% 0.03%
2 fingertips 2 1.8% 0.06%
1 finger 3 2.7% 0.1%
1 thumb 3 2.7% 0.1%
2 fingers 6 5.4% 0.2%
3 fingers 9 8.1% 0.3%
1 hand 32 28.6% 1%
1.5 hand 48 42.8% 1.5%
2 hands 64 57.1% 2%

1 face 112 100% 3.5%

BSA, Body surface area; FSA, face surface area; FTU, fingertip unit.

Accuracy of F-VASI using the FTU

In the live validation study, F-VASI showed
remarkably high accuracy in terms of CCC (0.946;
95% CI, 0.913-0.967) in the second session of
assessment (Table I1I; Fig 2). The accuracy improved
over the first session of assessment (CCC, 0.915; 95%
CI, 0.865-0.946) performed 2 weeks earlier. The SDC
also improved to 2.2 FTU in the second session of
assessment compared to the 4.1 FTU in the first
session.

Inter- and intrarater reliability of F-VASI

In the live validation study, F-VASI yielded a
remarkably high intrarater reliability (ICC, 0.903;
95% CI, 0.847-0.940) between the first and second
sessions of assessment. In the first session of
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F —VASI = Z[FTU] X [Residual depigmentation rate]

surface area; F-VASI, Facial Vitiligo Area Scoring Index; FSA, face surface area.

90%

75%

50%

25%

10%

0%

FSA(%) = FTU x 0.7

BSA(%) = FTU x 0.03

Fig 1. The fingertip unit (FTU) and F-VASI. Vitiligo lesions can be estimated by using a fingertip
(1 FTU), a finger (3 FTU), a thumb (3 FTU), or a hand (32 FTU), depending on the lesion size. If
repigmentation appears, the level of perifollicular repigmentation could be applied to the FTU
in each area by multiplying by depigmentation level. F-VASI is defined as the sum of all FTUs of
each vitiligo lesion on the face. FTU can be converted to FSA (%) and BSA (%). BSA, Body

Table III. Summary of the study for the Facial Vitiligo Area Scoring Index using the fingertip unit to assess the
extent of vitiligo facial involvement

Accuracy Raters (n) Evaluation Cases (n) CCC (95% CI) SDCys
Pilot study First session 41 Pictures 17 0.904 (0.889-0.916) 3.8 FTU
Second session 41 Pictures 17 0.937 (0.927-0.945) 2.0 FTU
Validation study First session 6 Live patients 1 0.915 (0.865-0.946) 4.1 FTU
Second session 6 Live patients 11 0.946 (0.913-0.967) 2.2 FTU
Intrarater reliability Raters (n) Evaluation Cases (n) ICC (95% CI)
Pilot study 41 Pictures 17 0.926 (0.915-0.936)
Validation study 6 Live patients 1 0.903 (0.847-0.940)
Inter-rater reliability Raters (n) Evaluation Cases (n) ICC (95% CI)
Pilot study First session 41 Pictures 17 0.861 (0.772-0.936)
Second session 41 Pictures 17 0.909 (0.846-0.959)
Validation study First session 6 Live patients 1 0.857 (0.717-0.952)
Second session 6 Live patients 1 0.903 (0.794-0.968)

CCC, Concordance correlation coefficient; Cl, confidence interval; FTU, fingertip unit; ICC, intraclass correlation; n, number; SDC, smallest

detectable change.

assessment, F-VASI brought an acceptable inter-rater
reliability (ICC, 0.857; 95% CI, 0.717- 0.952), which
improved in the second session of assessment (ICC,

0.903; 95% CI, 0.794-0.968).

DISCUSSION

In the present study, we devised the FTU as a new
subunit for F-VASI

measurement

in terms

of

measurement precision. Using FTU, F-VASI has a
great accuracy (CCC, 0.946; SDC, 2.2 FTU) as well as
high intrarater (ICC, 0.903) and inter-rater reliabilities
(ICC, 0.903). Both the hand and fingertip are intuitive
and readily available internal reference standards for
the assessment of surface area. The FTU, however, is
unique in that it can measure a small surface area
more precisely and easily and can be conveniently
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Accuracy of F-VASI
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Bland-Altman plot in terms of BSA (%)
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Fig 2. Accuracy of F-VASI, intrarater reliability, and Bland-Altman plot of the validation study
for the Facial Vitiligo Area Scoring Index (F-VASD) using the fingertip unit (FTU). BSA, Body

surface area.

converted or communicated. Despite its clinical
significance, there are no clinical outcome tools
with this level of precision for facial vitiligo currently
available. Measuring F-VASI utilizing the FTU could
satisfy this unmet need.

Because individuals have different finger and face
sizes, an evaluation using the patient’s own fingers is
inherently less accurate than digital image analysis
systems. However, F-VASI using the FTU is precise,
as the sizes of an individual’s finger and face do not
change appreciably. In other words, the FTU method
provides a consistent outcome when used on the
same patient over time. However, the accuracy could
be limited when comparing the severity between
individuals. Indeed, precision is more important than
accuracy in clinical practice and clinical studies,
because consistency of a measure is the desired
function of the outcome measure.

Properly measuring the extent of facial involve-
ment in patients with vitiligo is important in both
daily practice and in clinical trials. When depigmen-
tation occurs on the face, it causes significantly
greater impairment in patients’ quality of life'® and
is highly associated with anxiety and depression.'”

Patients have stated that their face is the area of
greatest concern.”’ Thus, facial vitiligo should be
given more attention and evaluated independently
from more widespread body involvement.”'
Fortunately, the face is an area that generally shows
the best therapeutic response following various
nonsurgical treatment options, including photother-
apy and topical agents.”**” In real-life practice, many
vitiligo patients are primarily concerned with their
facial lesions and are often satistied with the remark-
able improvement of the face even if truncal lesions
persist. Furthermore, recently introduced targeted
agents, such as Janus kinase inhibitors, showed

significant improvement mainly on sun-exposed
areas, including the face and neck.?"® Therefore,
it would be relevant to assess the face independently
and in addition to the whole body when evaluating
the treatment response of vitiligo.

Generally, the percent BSA is calculated using
one’s own hand, and this is not suitable especially for
facial vitiligo when lesions are very small or scat-
tered.”” Under this approach, small lesions on the
face will be expressed in hundredths of a percent,
which is not practical for communication with
patients or between clinicians. Most vitiligo patients
have less than 10% involvement of the total face
surface area.”’ In contrast, the FTU is more intuitive
and easy to understand for patients and clinicians
(eg, 2 FTU versus 0.06% BSA). Moreover, small
percentages can make facial involvement seem triv-
ial, despite its enormous significance to patientsfi

For these reasons, the FTU is more relevant to
facial vitiligo than in percent BSA. Because we
confirmed that the ratio of fingertip area to total
hand area is not much different across all age groups,
sexes, and races, clinicians and researchers can use
the FTU in any patient population. F-VASI using the
FTU is better suited to evaluate scattered vitiligo
lesions with various sizes around complex facial
structures, such as the eyes, nose, and mouth. Using
a patient’s own FTU can be expanded in the
assessment of relatively small areas, such as the
genitals and dorsal aspect of hands and feet.

F-VASI using the FTU allows clinicians a readily
available tool without any preparation in clinical
settings. The improved accuracy of the second ses-
sion over the first session in the validation study
suggests that experience and training can improve
the accuracy of F-VASI. In addition, F-VASI could be
used to capture changes in facial vitiligo over time or
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in response to treatment if combined with an
assessment of the perifollicular depigmentation
level. By doing so, it might also have the potential
to serve as a dynamic evaluation to assess the change
of repigmentation or disease progression, though
further validation studies are needed.

The FTU approach can be used in conjunction
with the traditional hand unit when assessing the
surface areas. For assessing widespread vitiligo
lesions throughout the face and whole body,
F-VASI assessed using the FTU can be added to
VASI measurement by converting FTU to % BSA (%
BSA = FTU X 0.03; Table II, Fig 1). There is also
potential to apply the FTU concept to measuring
other locations, such as genitalia. Moreover, it can
also be considered for various skin disorders other
than vitiligo, such as scars and wounds.

There are several limitations to using the FTU
method. First, we assumed that the hand surface area
represents 1% of the total BSA, but this percentage
would actually be larger in children and smaller in
overweight adults.'' Therefore, the FTU method
could under- or overestimate the affected BSA in
these groups. Second, it may not be as accurate as a
digital image analysis system that algorithmically
quantifies depigmentation. Third, 1 FTU was initially
derived using the average of index, middle, and ring
fingers, but these digits are not the same size. The
ratio of index to ring finger is sexually dimorphic and
is influenced by prenatal androgen exposure.”” The
middle finger is longer than both the ring finger and
the index finger. Fourth, it is difficult to use the FTU
method in subjects with conditions such as hand
deformities, amputations, or skeletal and growth
disorders. Furthermore, the FTU method would be
less feasible in patients with extensive vitiligo
lesions, so the combination of hand unit and FTU
may be more appropriate, depending on the size of
the lesion. Fifth, the FTU approach was not validated
for responsiveness to treatment in this study.
However, F-VASI using the FTU is intuitive and
expeditious and will be useful for most vitiligo
patients with small facial lesions.

CONCLUSION

The FTU is a practical and precise measurement
unit for assessing the extent of facial involvement in
patients with vitiligo (F-VASD. It not only allows for
more precise assessments of small focal lesions on the
face or genital area but can also complement VASI
measurement of widespread vitiligo through proper
conversion. Because the FTU is a smaller unit
compared to the conventional hand unit, it is repre-
sented by whole numbers, which has the advantage
of being intuitive and understandable to clinicians
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and patients. Moreover, it is relevant in that it reflects
the fact that even tiny white patches on the face are
nontrivial for vitiligo patients. It can be used as a quick
assessment of the surface area in clinical practice and
to enhance the quality of clinical research.
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