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Abstract

The adverse effects of maternal alcohol use during pregnancy represent a spectrum of growth
restriction, facial dysmorphology, and neurocognitive challenges in the offspring. The continuum
of diagnoses is referred to as fetal alcohol spectrum disorders (FASD). Short palpebral fissures, a
smooth philtrum, and a thin vermilion border of the upper lip comprise the three cardinal facial
features of FASD. Early attempts to define a smooth philtrum and thin vermilion border of the
upper lip were subjective. Astley and colleagues introduced a 5-point Likert-scaled lip/philtrum
guide based on Caucasian North American subjects as an objective tool for the evaluation of the
facial dysmorphology in FASD. This Caucasian guide has been incorporated into all current
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diagnostic schemes for FASD. However, broad international clinical experience with FASD
indicates racial and ethnic differences with respect to the facial morphology. Because of the
substantial number of children with FASD in South Africa among the Cape Coloured (mixed race)
population in the Western Cape Province, we developed a specific lip/philtrum guide for that
population. The guide incorporates a 45-degree view of the philtrum that enables an enhanced 3-
dimensional evaluation of philtral height not possible with a frontal view alone. The guide has
proven to be a more specific and sensitive tool for evaluation of the facial dysmorphology of
FASD in the Cape Coloured population than the use of the previous North American Caucasian
guide and points to the utility of racial and ethnic-specific dysmorphology tools in the evaluation
of children with suspected FASD.
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INTRODUCTION

Since the identification of fetal alcohol syndrome (FAS) 40 years ago [Jones and Smith,
1973], significant efforts have been made to clarify the diagnostic criteria. While the
operationalization of the criteria have been debated, the basic features comprising a
diagnosis of FAS have remained unchanged: growth restriction, a specific pattern of minor
anomalies of the face (short palpebral fissures, smooth philtrum, and thin vermilion border
of the upper lip), and neurocognitive deficits [Hoyme et al., 2005; Sratton et al., 2000]. Yet
clinicians soon recognized that many children adversely affected by prenatal alcohol
exposure did not display all of the cardinal features of FAS. It is now recognized that the
effects of alcohol on the developing fetus represent a continuum of disability best termed
fetal alcohol spectrum disorders (FASD).

One of the difficulties clinicians encountered in making diagnoses of FASD was the
subjectivity of describing two of the cardinal facial features of FAS, the smooth philtrum,
and thin vermilion border of the upper lip. Originally designed for research purposes, Astley
and Clarren first introduced an innovative “lip/philtrum guide” as an objective tool for
assessing the morphology of the philtrum and vermilion border of the upper lip [Astley and
Clarren, 1995]. The lip/philtrum guide began as a three-point Likert scale [Astley and
Clarren, 1995] that evolved into a 5-point scale a year later [Astley and Clarren, 1996]. On
the 5-digit Likert scale, a score of 5 represents the flattest philtrum and thinnest vermilion
border of the upper lip. A score of 1 represents the most prominent philtral columns and
most defined upper lip. All photographs for the original 5-point Likert scale were selected
from Caucasian patients evaluated through University of Washington diagnostic clinics;
however, the authors did not specify how these particular photos were selected for inclusion
on the lip/philtrum guide [Astley and Clarren, 1996].

In 2004, Astley published a revised Caucasian lip/philtrum guide with higher-resolution
photographs and also included a new African —American guide [Astley, 2004]. The author
states “the five ranks in the African—American Guide were set to be comparable to the
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percentile cutoffs used in the Caucasian lip/philtrum guide” [Astley, 2004]. However, the
method of selecting photos for inclusion was not specified. The addition of a population-
specific lip/philtrum guide acknowledged the differences in facial morphology across racial
groups and possible improvements that might be needed in current approaches for assessing
facial dysmorphology.

FASD in South Africa

South Africa has the highest documented prevalence of FASD in the world [May et al.,
2000, 2007, 2013; Viljoen et al., 2005; Urban et al., 2008]. The latest estimates of school-
based studies in the Western Cape Province documented a 135.1-207.5 per 1,000 rate of
FASD [May et al., 2013]. This same methodology has been applied in other countries,
producing much lower rates. A recent report from a Midwestern city in the United States
found a rate of 5.9-8.4 per 1,000 children for FAS and 24-48 per 1,000 children for FASD
[May et al., 2014]. Comparable rates to this US rate were found in Italy [May et al., 2006,
2011].

Approximately four million people reside in the Western Cape Province, including 57%
Cape Coloured (mixed race), 18% black, 25% white, and 1% other individuals [May et al.,
2013]. A recent genome-wide analysis study demonstrated that the Cape Coloured
population is genetically unique, with Khoesan (Bushmen) genes predominating ([Khoesan
(32-43%], Bantu-speaking African [20-36%], European [21-28%], and Asian [9-11%]) [de
Wit et al., 2010]. This differs from the African—American population, which is genetically
80% sub-Saharan African, 19% European, and 1% Native American [Genographic Project,
2015]. Prevalence studies of FASD in the Western and Northern Cape provinces have
primarily investigated the Cape Coloured population and have used previously published
Caucasian North American lip/philtrum guides [May et al., 2000, 2007, 2013; Viljoen et al.,
2005; Urban et al., 2008]. The Caucasian guides have been used rather than Astley's
African—American guide, because the Caucasian guides have had significantly more
widespread field-testing in domestic and international FASD prevalence studies, and since
neither the Caucasian nor the African—American guide heretofore has been an exact “fit” for
the Cape Coloured population.

Because of the many studies and the high prevalence of FASD in the Cape Coloured
population in the Western Cape Province, there is both a need and an opportunity for the
development of a more sensitive lip/philtrum guide that is specific to that population. The
purpose of this project was to use an expert dysmorphology team, experienced in FASD
diagnosis, and the several thousand clinical photographic records from studies of FASD in
the Cape Coloured population to formulate a racially specific lip/philtrum guide, and then to
test it by comparing results with that of the original Astley/Clarren guide produced from
Caucasian North American subjects.
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METHODS

Participants

To produce the guide, an expert dysmorphology team analyzed 400 photographs of South
African children of Cape Coloured racial background from the Western Cape Province
obtained during diagnostic evaluations of first grade learners in NIH-funded epidemiology
studies for a potential FASD.

Procedures

Creation of the South African cape coloured lip/philtrum guide—Two
photographic views of each child were evaluated for the new guide: a frontal view and a 45-
degree view (to better illustrate the height of the philtral columns). The photographs were
arranged in order from those of children with the smoothest philtrum and thinnest vermilion
border of the upper lip (a score of 5) in a linear fashion to those of children with the most
prominent philtral columns and fullest upper lip with the most prominent cupid’s bow (a
score of 1). Intermediate morphology scores of 2, 3, and 4 marked the quartiles of the upper
lip morphology observed in the photographs (Fig 1).

Validation of the lip/philtrum guide—Once the new Cape Coloured lip/philtrum guide
was produced, it was used simultaneously with the Astley/Clarren North American
Caucasian lip/philtrum guide to score philtrum and vermilion border morphology in the
evaluation of 1,057 school children in the Western Cape Province for a potential FASD. In
these studies, a team of five experienced dysmorphologists independently assigned two sets
of scores for each child: scores for the vermilion border of the upper lip and philtrum using
the Caucasian Astley/Clarren guide and similar scores using the new South African Cape
Coloured Lip/Philtrum Guide.

Statistical analysis of the paired data was performed via the IBM Statistical Package for the
Social Sciences (SPSS), version 20 [IBM, 2011].

RESULTS

For the overall sample, the two guides produced an excelled Cronbach's « reliability of
0.966 and a highly significant Pearson correlation coefficient of 0.793 for the philtrum and
0.954 and 0.781 for the vermilion (Table I). The mean philtrum score was 3.36 (+0.023) for
the Astley/Clarren guide and 3.43 (£0.027) for the South African Cape Coloured (SA) guide
(t=—4.042, P < 0.0001, df = 1056), a significant difference in means, with the SA guide
producing a higher mean. For the vermilion, the mean for the Astley/Clarren guide was 3.41
(£0.025) and the SA guide 3.50 (t = —-5.321, P < 0.0001, df = 1056), again a significantly
higher or more sensitive score. In rating both features, the result produced by the SA guide
was significantly higher, therefore producing indicators of slightly greater hypoplasia.

When similar statistical analyses were performed by ethnicity (Coloured or Black) both the
philtrum and vermilion scales were found to be highly reliable, and correlate most highly for
the philtrum (a = 0.969, r = 0.806) and for the vermilion border (a = 0.953, r = 0.791)
assessments of the Coloured children. The mean scores for the Coloured children were
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higher for the SA guide and the differences were again significant (t = -3.381, P < 0.001, df
=930; t = -5.068, P < 0.0001, df = 930) indicating more sensitivity of the SA guide than the
Astley/Clarren guide to detecting these cardinal features of FASD in the Coloured
population. They also were consistent in the ability to produce higher means and measures
of reliability and correlation for Blacks, boys, and girls.

DISCUSSION

In virtually every comparison, the South African Cape Coloured guide produced a
significantly higher mean score than the original guide, and the correlation with the Astley/
Clarren rating was highest for boys and lowest for girls. The SA guide is therefore more
sensitive to detecting these clinical features of FASD in the Coloured population of the
Western Cape. The SA guide utilizes two innovations: (i) actual South African-specific,
Cape Coloured physical features (photos) and, (ii) in addition to the frontal view, a view
taken at a 45-degree angle for better gauging the height of the philtral columns has been
added. The SA guide appears to be a more sensitive tool for assessing all children in the
Western Cape population, but most specifically among the Coloured children who comprise
88% of this sample of school children. But because the new guide produces a higher mean
measure of hypoplasia of the philtrum and upper lip with all group comparisons, its
increased sensitivity is likely due to introduction of the 45-degree angle picture rather than
to the racial specificity.

CONCLUSION

Based on these data, development of new lip/philtrum guides utilizing 45-degree angle
images and racially specific philtrum/ vermilion rating scales should be considered for each
unique population studied.
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FIG. 1.
South African Cape Coloured (mixed race) Lip/philtrum guide.
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