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Introduction
The factors that determine the anatomical characteristics
of eyelid structure include age, gender, ethnicity and
genetics. Oculoplastic surgery needs correct
measurements of the eyelid structure.1-4 The Uygur
community is one of the most important ethnic minorities
in China, and 99.4% of them live in the Xinjiang Uygur
autonomous region in northwest China, mainly in the oases
surrounding the Tarim Basin. Different from the Han
population, the facial features of the Uygur population
display a blend of Caucasoid and Mongoloid
morphological characteristics.5,6 Anthropometry of Asian
and Caucasian eyelids has been widely reported,7-10 but
relevant information about the Uygur population is very
rare. For blepharoplasty, including double-eyelid surgery
and ptosis correction, it is inevitable to refer to previous
statistics, particularly for bilateral surgery.11,12 As such,
normal values of the eyelid in the Uygur population is a
critical factor. The current study was planned to provide a
normative palpebral database for the Uygur subjects to
determine norms that may contribute to the diagnosis and
prognosis of eyelid diseases.

Subjects and Methods
The cross-sectional study was conducted from March to
May 2021 at the First People’s Hospital of Kashi, China. After
approval from the institutional ethics review committee,
the sample size was calculated in line with previous
studies9,10 using a two-sample t-test with power 0.80, and
alpha value 0.05.

Those included were Uygur subjects of either gender aged
18-70 years. Those with congenital craniofacial
abnormalities or surgical history of such abnormalities,
previous ocular or periocular surgery or trauma, ptosis,
eyelid tumour, orbital diseases, Graves' disease were
excluded. On the base of a careful analysis of their medical
records, subjects' selection was performed. The simple
random sampling method without replacement was used.
During the study period each subject has the same
opportunity to participate in our study. Data was collected
after taking written informed consent from all the subjects.

For the purpose of the study, palpebral fissure height (PFH)
was defined as the vertical distance between the highest
point of the upper eyelid and the lowest point of the lower
eyelid; palpebral fissure width (PFW) as the horizontal
distance between endocanthion and exocanthion; margin
reflex distance (MRD) of the palpebrae was defined as the
distance between the centre of the pupil and the highest
point of the free margin of the upper eyelid; angle of
acclivity (AX) as the inclination of the horizontal axis of the
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eye between endocanthion and exocanthion; eyebrow
height (EH) as the distance between the midtarsal and the
lower end of the eyebrow when the eyes of the subjects
were closed gently; crease height (CH) as the vertical
distance between the highest point of the upper eyelid
crease and the highest point of the upper eyelid when the
eyes of the subjects were closed gently; intercanthal width
(IW) as the horizontal distance between binoculus of
endocanthion; distance from the midtarsal to the lower
end of the eyebrow (MT-LB) as the vertical distance
between the midtarsal related to the lower end of the
eyebrow and the highest point of the free margin of the
upper eyelid; pupillary distance (PD) as the distance
between the centres of the pupils of binoculus; and levator
function (LF) as the distance through which the eyelid can
pass when looking from downward to upward when
pressure is applied over the brow.

During the measurements, the subject and the examiner
sat down face-to-face. The structure of the eyelid was
measured with a digital caliper. For accuracy, each subject
was measured by two examiners, and the average value of
the two was taken in case of discrepancy between the two
readings. The face photograph was taken with a digital
camera (P40, Huawei, China) and measured with a
graduator to measure the slant of the palpebral fissure (PF)
to obtain a objective measurement (Figure).13,14

The subjects were divided into three age groups for
comparisons; the youth group aged 18-30 years, the
middle-aged group aged 31-50 years, and the old group
aged aged 51-70 years.

Data was analysed using SPSS 22.0. Data was expressed as
mean with standard deviation (SD) or frequencies and
percentages, as appropriate. Independent t-test was used
to compare gender groups, while one-way analysis of
variance (ANOVA) was used to compare the age groups.
Chi-square was used to analyse the distribution differences
of eyelid profiles among the age groups. P<0.05 was
considered statistically significant.

Resuts
Of the 335 subjects having mean age 41.41±14.53 years,
165(49.3%) were males with mean age 41.08±14.23 years
and 170(50.7%) were females with mean age 41.74±14.85
years. There were 107(31.9%) subjects aged 18-30 years,
115(34.3%) aged 31-50 years and 113(33.7%) aged 51-70
years.
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Table-1: Comparison between between gender groups.

Male Female p-value
Mean±SD Mean±SD

PFW (mm) 29.75±1.27 29.25±1.60 0.001
PFH (mm) 9.87±0.82 9.84±0.95 0.769
MRD (mm) 3.67±0.49 3.79±0.55 0.033
AX (deg) 9.38±0.51 9.32±0.54 0.311
EH (mm) 20.25±1.80 20.63±2.20 0.086
CH (mm) 7.78±1.54 7.63±1.59 0.394
IW (mm) 30.29±1.46 30.63±1.82 0.053
MT-LB (mm) 10.19±1.37 10.04±1.69 0.366
PD (mm) 61.37±2.95 61.11±2.98 0.427
LF (mm) 13.07±0.69 13.08±0.86 0.965

SD: Standard deviation, PFW: Palpebral fissure width, PFH: Palpebral fissure height, MRD: Margin
reflex distance, AX: Angle of acclivity, EH: Eyebrow height, CH: Crease height, IW: Intercanthal
width, MT-LB: Midtarsal to the lower end of eyebrow, PD: Pupillary distance, LF: Levator function.

Table-2: Comparison among age groups.

18-30 years 31-50 years 51-70 years p-value
group-A group-B group C
Mean±SD Mean±SD Mean±SD A B C

PFW (mm) 29.67±1.54 29.49±1.54 29.33±1.30 0.345 0.089 0.438
PFH (mm) 10.17±0.80 10.04±0.90 9.35±0.72 0.236 <0.001 <0.001
MRD (mm) 3.93±0.45 3.83±0.53 3.44±0.45 0.381 <0.001 <0.001
AX (deg) 9.39±0.59 9.46±0.55 9.20±0.39 0.716 0.025 <0.001
EH (mm) 20.05±1.99 21.18±2.29 20.06±1.48 <0.001 0.879 0.003
CH (mm) 8.01±1.60 7.97±1.63 7.13±1.31 0.862 <0.001 <0.001
IW (mm) 30.60±1.70 30.77±1.72 30.03±1.46 0.446 0.010 0.001
MT-LB (mm) 9.88±1.52 10.35±1.65 10.11±1.42 0.023 0.272 0.236
PD (mm) 61.34±3.08 61.91±2.96 60.46±2.69 0.141 0.026 <0.001
LV (mm) 12.96±0.73 13.10±0.80 13.07±0.79 0.174 0.055 0.565

SD: Standard deviation, PFW: Palpebral fissure width, PFH: Palpebral fissure height, MRD: Margin reflex
distance, AX: Angle of acclivity, EH: Eyebrow height, CH: Crease height, IW: Intercanthal width, MT-LB:
Midtarsal to the lower end of eyebrow, PD: Pupillary distance, LF: Levator function.

Figure: Items Measured.
(A: Opened; B: Closed gently; C: Digital caliper measuring the eyelid)
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Mean PFW and MRD values were significantly different in
terms of gender (p<0.05) (Table 1). With respect to age, EH
was significant in those aged 18-30 years, while values for
PFH, MRD, AX, CH. IW and PD were significant in those aged
31-50 years, and PFH, MRD, AX, EH, CH, IW, and PD were
significant in those aged 51-70 years (Table 2).

Discussion
In oculoplastic surgery, normal palpebral anthropometry
comprises basic anatomical parameters. Recognising
growth patterns and eyelid norms of specific populations
help oculoplastic surgeons determine the optimal time and
the dimension for surgeries.12,15,16 There are many
nationalities in China. Certainly, there are some variations
among different nationalities, but reports regarding
anthropometry of the eyelid in the Uygur population are
scarce. The current study investigated the eyelid
dimensions of adults in the Uygur population. The
participants were categorised by age according to age-
related distinctiveness in the ocular landmarks.17 A total of
335 volunteers were recruited aged 18-70 years; 170
females and 165 males, and >100 subjects in each age
group. The sample was representative of the Uygur-
inhabited area.

A distinctive feature of the eye morphology of Asians is the
epicanthus18 but in the present study, epicanthus was
rarely observed in adult ages. Double eyelid crease is
considered aesthetically pleasing by many. According to
the morphological features of upper eyelid shape, the
eyelid crease is classified into five types: the single-fold
eyelid crease (type I), the parallel-fold (type II), the open-
ended crescent (type III ), the classic crescent (type IV), and
the hidden-fold (type V) eyelid. About 40% of the Han
Chinese population has type I eyelid crease.19-21 But, like
the Caucasians, Uygur population in the study
predominantly had wider double eyelid creases, mostly
type II. In addition, the study noted that CH was similar
across the gender, and the changes of CH with age may
affect eye morphologies.

The anthropometric values can be greatly affected by the
aging of facial soft tissues during adulthood. The
longitudinal anthropometric parameters, such as PFW and
IW, can be partly influenced by the medial and lateral
canthal tendons.4,22 The shortening of PFW and the
widening of IW may be due to the laxation of tendinous
support, leading to the release of canthal structures. The
possible loss of tensile stretch from lid retraction by the
levator muscles, and the weigh-down of upper-lid tissues
could have an impact on latitudinal parameters, such as
PFH, MRD, EH and MT-LB.

In the current study, PFH and MRD had the greatest mean

change percentages of all parameters, and this discovery
could prove that they can cause shapes and sizes of the eye
to change in fissures with ages.

Compared to a study on Han population,22 the majority of
the eyelid linear measurements suggested that the Uygur
population had greater dimensions than those in the Han
population, including MRD, EH, PFW and PFH. In Han
young male adults, the mean PFW was reported to be 
28.24 mm,23 which was shorter than the Uygur population
(29.67 mm).

The AX was not significantly different between the genders
in the current study, and no significant change was seen
with increasing age. Compared to the Han population’s
measurements,22 the Uygur adults had a flatter palpebral
slant. The LF was similar in males and females, which
remained stable with age.

The current study has limitations as it did not consider the
height of the body which may have a relationship with
anthropometric values. Also, the cross-sectional design of
the study also limited the scope of the study.

Conclusion
Anthropometric measurements of eyelids in Uygur
subjects indicated certain peculiarities. A normative and
standard palpebral database for the Uygur population
maybe contribute to the diagnosis and prognosis of eyelid
diseases, and can be used as an important reference for
blepharoplasty in the specific population.
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