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Clinical Evaluation of Adult Dysmorphology
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Abstract

Background: Clinical diagnosis of human dysmorphology is relied on physical examination and pheno-
typic characterization. However, the evaluation of adult dysmorphology is limited since most standard
reference studied in pediatric population of specific ethnic groups that may be not applied to Thai
population.

Methods: Standard physical measurement was performed in Thai medical students and medical
trainees at the age of 20-35 years. Past medical history was screened by face-to-face interview to
exclude an individual with chronic illness. Hence, the recruited subjects were assumed to represent
healthy population. The measurement procedure was based on standard technique worldwide include

height, body mass index, several craniofacial and limb parameters.

Results: Total 186 individuals (96 males and 90 females) were recruited for this study. The mean age
was 27.20 + 2.90 years (male 26.92 + 2.88, female 27.53 * 2.85). Physical measurement data was defined
as mean * standard deviation in males and females, respectively.The height was 174.60 + 5.10 and
160.16 + 4.67 cm. The head circumference was 57.47 + 1.36 and 54.73 *+ 1.45 cm. Facial length (forehead
to chin) was 17.56 + 1.07 and 16.13 £ 1.02 cm. Intercanthal distance was 3.43 + 0.28 and 3.29 + 0.26 cm.
Interpupillary distance was 6.47 + 0.31 and 6.17 + 0.33 cm. Ear length was 6.59 + 0.40 and 6.09 *+ 0.35
cm. Mouth length was 5.283 + 0.48 and 4.978 + 0.47 cm. Middle finger length was 821 + 0.39 and
7.54 + 0.43 cm. Palm length was 11.18 + 0.57 and 10.09 + 0.49 cm. Sole length was 23.68 + 1.14 and
21.37 £ 1.10 cm. Centile charts were constructed for future clinical use.

Conclusion: These physical parameters represent the normal variation of adult healthy individuals. This
information is a useful reference for diagnosis of adult dysmorphology in Thai ethnic group.
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Introduction

Clinical dysmorphology requires well-oriented
procedures for phenotypic description. Most of the
genetic syndrome presented with dysmorphic fea-
tures are diagnosed by clinical criteria comprising a
number of physical examination compared to stan-
dard measurement, e.g., ocular hypertelorism, micro/
macrocephaly, microtia, micrognathia and so on"?.
In routine clinical practice, many diseases are not
feasible to diagnose in a brief period due to disease
rarity and diversity of recognitive patterns. Bio-
informatics using several online dysmorphology
databases is a useful tool to perform the diagnosis
by providing technical clinical presentation as an
input ®. Wrong input data can mislead a physician to
make a wrong diagnosis that may affect the way of
medical care, investigation and genetic counseling to
the patients and families. However, physical mea-
surement is variable and unreliable to use compara-
tively amongst different ethnic group. In addition, most
of the standard measurement data is restricted in
pediatrics population less than 18-20 years (WHO
global database on child growth and malnutrition
#02178) ; therefore, phenotypic characterization in an
adult lacks the references, i.e., craniofacial and limb
variations. These variation parameters reflect the same
complex interplay of genetic potential, epistasis, and
environmental influence on gene expression. In real-
ity, variation in physical measurement should consti-
tute a continuum with obviously dysmorphic individuals
concentrated on one extreme and these grading from
more subtle disruptions into normal variation”. Re-
garding a primary objective of this study, we aimed
to provide the standard reference for Thai adults as a
future tool to facilitate clinical genetic service of adult

dysmorphology.

Methods
Recruitment of healthy Thai adulis

This is a part of project entitled ‘Search for

molecular basis of adult dysmorphology and rare
genetic disorders (ID 10-54-31)’ approved by the
Committee on Human Rights Related to Research
Involving Human Subjects, Faculty of Medicine
Ramathibodi Hospital, Mahidol University. The recruited
subjects in this study were focused to Thai medical
students and medical trainees of both genders at the
age of 20-35 years in the Faculty of Medicine
Ramathibodi Hospital, Mahidol University, Thailand.
Each subject was performed face-to-face interview
with a research investigator to exclude an individual
with chronic illness which may affect growth and
development including malnutrition, osteoporosis
(both primary and secondary causes), chronic kidney
disease, chronic lung disease, congenital heart
diseases, abnormal bone metabolism, bone fractures
with malunion, and hypogonadism. Hence, the re-
cruited subjects were assumed to represent normal
healthy Thai adults. Subsequently, they were asked

for physical measurement procedures.

Standard physical measurement procedures

The way to perform each measurement was
based on standard techniques worldwide as pre-
viously published (Fig.1)!". The required parameters
for this study included height, body mass index, head
circumference, facial length (forehead to chin), bin-
ocular distance, intercanthal distance, interpupillary
distance®, ear length®, mouth length, philtrum width”,
palms and middle finger length, and soles length®.
Each measurement was done twice under another
observer to check the quality control of the tech-

niques.

Statistical analysis

The measured anthropometric values were
analysed by descriptive statistics. The numerical data
were calculated for mean, median, standard devia-
tion, and converted to centiles for future use. Nor-

mality test in each parameter was performed by
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Figure 1. Physical measurement methods. A) craniofacial method, B) hand method, and C) foot method. The identification

of each measurement is described in the figures (a-n): a) head circumference, b) facial length, c) ear length, d)

mouth length, e) philtrum width, f) philtrum height, g) binocular distance, h) intercanthal distance, i) palpebral

fissure length, j) interpupillary distance, k) middle finger length, I) hand length, m) palm length, and n) sole length

D’Agostino & Pearson omnibus test to confirm the
data as Gaussian’s distribution, using ot = 0.05. Com-
parative between two means was done by student
t test in which p-value < 0.05 was considered as

statistical significance.

Results
Total 186 individuals (96 males and 90 females)
were recruited in this study. Each individual was healthy
and had no chronic disease which might affect bone
growth. The mean age was 27.20 + 2.90 years (male
26.92 + 2.88, female 27.53 + 2.85). All physical mea-
surement data were distributed as Gaussian distribu-

tion. All measurement in males were larger than in

females significantly (p < 0.01). Most of the parame-
ters were described in length and width, except few
parameters that required a relative ratio in standard
clinical identification, i.e., ear-to-face and palm-to-hand
ratios. The anthropological values of each measure-
ment and genders were described in Table 1.

To validate this data for clinical use, most of
genetic syndrome requires the description of each
dysmorphic features in centiles, compared to normal
references. Since our data were significantly distrib-
uted as Gaussian distribution; therefore, mean mea-
surement was equalled to median and located at 50"
percentile. The centile charts were showed in Table

2 for males and Table 3 for females.
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Table 1. Physical measurement data of healthy adults age 20-35 years

Anthropometric values Male (n = 96) Female (n = 90) P-value
(mean + SD) (mean + SD)
Age (years) 2692 + 2.88 2753 +2.85 0. 14
Height (cm) 174.60 + 5.07 160.16 + 4.67 < 0.01
Weight (kg) 70.56 + 10.02 50.02 + 6.02 < 0.01
BMI (kg/m’) 2312 + 2,96 19.50 + 2.18 < 0.01
Head circumference (cm) 5747 + 1.36 5473 + 145 < 0.01
Facial length (cm) 1756 + 1.07 16.13 + 1.02 < 0.01
Rt. ear length (cm) 6.59 + 0.40 6.10 + 0.35 < 0.01
Lt. ear length (cm) 6.60 + 0.40 6.09 + 0.34 < 0.01
Mouth length (cm) 528 + 048 498 + 047 < 0.01
Philtrum width (cm) 057 +0.12 052 + 0.14 < 0.01
Philtrum length (cm) 177 + 0.16 1.63 + 0.16 < 0.01
Binocular distance (cm) 10.12 + 0.50 9.68 + 0.47 < 0.01
Intercanthal distance (cm) 343 +0.28 329 + 0.26 < 0.01
Rt. palpebral fissure length (cm) 3.34 + 0.21 320 +0.18 < 0.01
Lt. palpebral fissure length (cm) 3.34 + 0.21 320 +0.18 < 0.01
Interpupillary distance (cm) 6.48 + 0.31 6.17 + 0.33 < 0.01
Rt. hand length (cm) 19.39 + 0.85 17.63 + 0.81 < 0.01
Lt. hand length (cm) 19.38 + 0.85 1751 + 1.36 < 0.01
Rt. palm length (cm) 11.18 + 0.57 10.09 + 0.49 < 0.01
Lt. palm length (cm) 1117 + 0.58 998 +1.18 < 0.01
Rt. middle finger length (cm) 821 +0.39 754 + 043 < 0.01
Lt. middle finger length (cm) 821+ 0.39 753 + 043 < 0.01
Rt. sole length (cm) 23.68 + 1.14 21.37 + 1.10 < 0.01
Lt. sole length (cm) 2367 + 1.14 21.36 + 1.10 < 0.01
Ear to facial length ratio 0.38 + 0.028 0.38 + 0.030 < 0.01
Palm to hand ratio 0.58 + 0.011 0.57 + 0.022 < 0.01

Discussion

Normal variation of physical measurement in
healthy Thai medical students and trainees

The series of anthropometric values obtained
from Thai medical students and medical trainees age
of 20-35 years in the Faculty of Medicine Ramathibodi
Hospital, showed normal distribution and can be as-
sumed to represent normal variation in normal healthy

Thai adults. We excluded individuals with elderly age,

which may be affected by degenerative changes fol-
lowing either menopause or andropause, resulting in
physical alteration. On the other hand, chronic illness,
which may affect growth and development was ex-
cluded by history taking, including malnutrition, os-
teoporosis (both primary and secondary causes),
chronic kidney disease, chronic lung disease, con-
genital heart diseases, abnormal bone metabolism,

bone fractures with malunion, and hypogonadism '
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Table 2. Male anthropometric data ranged in percentiles (20-35 years)

Anthropometric values Distribution P3 P25 P50 P75 P97
Height (cm) normal 165.91 170.25 174.00 178.00 185.00
Weight (kg) normal 51.91 65.00 68.00 76.00 97.00
BMI (kg/m?) normal 18.28 21.41 22.89 24.49 30.81
Head circumference (cm) normal 55.36 56.40 57.40 58.50 60.51
Facial length (cm) normal 15.69 16.70 17.80 18.38 19.52
Rt. ear length (cm) normal 5.78 6.23 6.60 6.90 7.30
Lt. ear length (cm) normal 5.78 6.23 6.60 6.90 7.30
Mouth length (cm) normal 4.26 5.03 5.20 5.78 6.00
Philtrum width (cm) normal 0.40 0.50 0.55 0.60 0.80
Philtrum length (cm) normal 1.49 1.70 1.80 1.90 2.01
Binocular distance (cm) normal 9.20 9.80 10.00 10.30 11.20
Intercanthal distance (cm) normal 2.99 3.20 3.40 3.60 411
Rt. palpebral fissure length (cm) normal 290 3.20 3.30 345 3.80
Lt. palpebral fissure length (cm) normal 290 3.20 3.30 345 3.80
Interpupillary distance (cm) normal 5.78 6.30 6.50 6.60 7.05
Rt. hand length (cm) normal 17.38 19.00 19.40 20.00 20.89
Lt. hand length (cm) normal 17.38 18.93 19.40 20.00 20.89
Rt. palm length (cm) normal 9.99 10.90 11.20 11.60 12.13
Lt. palm length (cm) normal 9.90 10.80 11.20 11.50 1222
Rt. middle finger length (cm) normal 7.48 8.00 8.20 8.30 9.12
Lt. middle finger length (cm) normal 748 8.00 8.10 8.40 9.13
Rt. sole length (cm) normal 21.08 22.90 23.60 24.60 25.70
Lt. sole length (cm) normal 21.00 22.83 23.60 24.75 25.50

Since all of the recruit subjects were from medical
field, most of the interview were assumed to be
reliable. However, this population is not represented
the people in the whole country, but is restricted to
individuals with normal intelligent quotient and well
socioeconomical status. Hypothetically, these para-
meters would not be affected much from general
population since data distribution was confirmed as
Gaussian distribution. Based on the rule of normal
distribution, -3 SD is the 0.13" percentile, -2 SD is
the 2.28" percentile, -1 SD is the 15.87" percentile, 0
is the 50" percentile (both the mean and median of
the distribution), +1 SD is the 84.13" percentile, +2
SD is the 97.72™ percentile, and +3 SD is the 99.87"

percentile. Hence, the value out of the distribution
curve at -2 SD and +2 SD (approximately 3 and 97"
percentile, respectively in the centile charts) is con-

sidered as an abnormal finding.

Physical difference compared to data in Thai
population

To the best of our knowledge, there are very
few physical data measured in Thai population. Only
pediatric growth charts published by the Ministry of
Public Health in 1999 are widely used in pediatrics at
the age less than 20. Previously, we compared height
of a dysmorphic patient at the elder age to the refe-

rence at 19 years since the growth curve reaches
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Table 3. Female anthropometric data ranged in percentiles (20-35 years)

Anthropometric values Distribution P3 P25 P50 P75 P97
Height (cm) normal 150.73 156.75 160.00 163.00 168.00
Weight (kg) normal 38.73 46.00 50.00 54.00 62.08
BMI (kg/m?) normal 15.41 18.06 19.53 20.61 2354
Head circumference (cm) normal 52.17 53.80 54.95 55.80 57.27
Facial length (cm) normal 4.00 15.38 16.15 16.83 18.20
Rt. ear length (cm) normal 547 5.88 6.10 6.30 6.78
Lt. ear length (cm) normal 550 5.90 6.10 6.30 6.78
Mouth length (cm) normal 4.35 4.60 4.80 520 6.20
Philtrum width (cm) normal 0.30 0.40 0.50 0.60 0.93
Philtrum length (cm) normal 1.40 150 1.60 1.70 2.00
Binocular distance (cm) normal 8.97 9.28 9.80 10.00 10.71
Intercanthal distance (cm) normal 2.80 3.10 3.30 3.40 3.83
Rt. palpebral fissure length (cm) normal 2.90 3.05 3.20 3.30 3.63
Lt. palpebral fissure length (cm) normal 2.90 3.05 3.20 3.30 3.63
Interpupillary distance (cm) normal 2.90 3.05 3.20 3.30 3.63
Rt. hand length (cm) normal 16.07 17.20 17.60 18.13 19.33
Lt. hand length (cm) normal 16.14 1718 17.60 18.10 19.50
Rt. palm length (cm) normal 9.10 9.80 10.10 10.40 11.15
Lt. palm length (cm) normal 9.10 9.80 10.10 10.40 11.15
Rt. middle finger length (cm) normal 6.62 7.30 7.50 7.80 8.30
Lt. middle finger length (cm) normal 6.69 7.30 7.50 7.80 8.33
Rt. sole length (cm) normal 19.37 20.48 21.20 22.00 23.63
Lt. sole length (cm) normal 19.47 2048 21.20 22.00 23.70

plateau from the age of 17; hence, the adult height in
normal circumstance is implied not much difference
from the value of mature age. Another craniofacial
parameter used in the identification of dysmorphic
feature is a head circumference. To the best of our
knowledge, there is only a reference, provided by the
Ministry of Public Health, restricted to children up to
6 years (WHO global database on child growth and
malnutrition). Therefore, it is very difficult to diagnose
micro- or macrocephaly in an adult. Our data is the
first database represented Thai people. Regarding
other physical measurement, there has been no pre-
vious report in Thai population. This is the first data

set developed from our study.

Clinical application of the standard references
Our study also showed the first set of craniofa-
cial variability index and may be applicable by using
specific values (both numerical and relative values),
for example, ocular hypertelorism will be seen more
common in Asian when use interpupillary distance
verified in Caucasian”. As true ocular hypertelorism
is an important clue in clinical diagnosis of chromo-

21 diagnosis of ocular hypertelorism

somal anomalies'
in Asian should be based on Asian criteria base on
normal Asian distribution. Another example is limb
index, Asian people are observed to have shorter
hands and fingers than in Caucasian™”. Palm to hand

or middle finger ratios may be more useful in clinical



diagnosis of either brachydactyly or short hand "*'°.

If we have the validated standard reference, bio-
informatic analysis of dysmorphic features in Thai
people will be more accurate. Nevertheless, another
relative ratio should be subsequently explored since
some of the data cannot be directly interpreted from
the certain numerical values.

Since the number of diagnosis of dysmorphology

18 the refe-

syndromes in Thai adults is increased'
rence for phenotypic description is essentially required.
Our study was a pilot study of anthropometric mea-
surement in normal healthy adult in Thailand. We have
built up a small series of database as a tool for
clinical evaluation of adult dysmorphology in Thai-
land. This database requires further study in larger

group to represent normal distribution reference in
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normal healthy adults nationwide.

Limitation
The recruited subjects in this study were fo-
cused to Thai medical students and medical trainees
which seemed to have normal to high intelligence
quotient, nutritional status and socioeconomic status.
The obtained anthropometric data may not represent
nationwide distribution. More data from further study

in larger group should be obtained.

Conclusion
These physical parameters represent the nor-
mal variation of adult healthy individuals. This infor-
mation is a useful reference for the diagnosis of adult

dysmorphology in Thai ethnic group.
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