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Abstract

Background/Objectives: Epiblepharon is a common congenital eyelid anomaly in East Asian
children, often associated with redundant skin and orbicularis oculi muscle overriding the eyelid
margin. Recent studies have suggested that systemic factors such as body mass index (BMI) may
contribute to its development. This study aimed to investigate the relationship between BMI and
epiblepharon and to analyze the correlation between BMI and skin fold height as a marker of eyelid
structural redundancy. Methods: This retrospective comparative study included 100 pediatric
patients (54 males, 46 females) aged 3-13 years who underwent surgical correction for lower eyelid
epiblepharon and 100 age-matched controls without the condition. Preoperative height, weight, and
skin fold height were analyzed. BMI was calculated as weight (kg) divided by height (m?). Intergroup
comparisons were performed using independent t-tests, and correlations between BMI and skin fold
height were evaluated using Pearson’s correlation coefficient. Results: No significant differences in
age or sex were found between groups. Among boys aged 7-10 years, BMI was significantly higher
in those with epiblepharon than in controls (p < 0.05), whereas boys aged 3-4 years showed
significantly lower BMI (p < 0.05). Higher BMI was significantly correlated with lower skin fold
height (r =-0.410, p < 0.001), suggesting increased orbicularis muscle redundancy in obese children.
Conclusions: Higher BMI may influence the development of epiblepharon by altering periorbital soft
tissue structure. BMI should be considered during evaluation and surgical planning, and further
longitudinal studies are warranted to elucidate age-dependent relationships between BMI and eyelid
morphology.
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1. Introduction

Epiblepharon is a congenital eyelid anomaly characterized by a redundant horizontal skin fold
and overriding of the orbicularis oculi muscle, causing the eyelashes to be directed upward or inward
toward the cornea, resulting in the irritation of the cornea and conjunctiva.[1,2] This condition is
commonly observed in East Asian children, including those in Korea, and typically involves the
lower eyelids, particularly the medial portion.

Clinically, children with epiblepharon may exhibit symptoms including frequent eye rubbing,
photophobia, tearing, and discharge.[3] However, many cases are identified incidentally during
routine examination, as both patients and parents may be unaware of any notable symptoms.

Epiblepharon often resolves spontaneously with facial bone growth progresses, and with
reported incidence declining from approximately 46% in infants under 1 year of age to approximately
2% among adolescents aged 13-18 years.[4] Due to this potential for spontaneous resolution,
conservative management is typically attempted first for corneal irritation or epithelial erosion, with
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surgical correction typically required in cases with persistent symptoms or significant corneal
erosions despite conservative therapy.

The etiology of epiblepharon is multifactorial, and the underlying mechanisms have yet to be
fully elucidated. Proposed anatomical factors include overriding of the skin and orbicularis oculi
muscle, lower insertion of the orbital septum, and a relative lack of vertical support for the pretarsal
skin.[5,6] In epiblepharon, the eyelid margin remains in normal position without tarsal plate
inversion, distinguishing it from entropion.

Recently, systemic factors influencing periocular soft tissue volume have been proposed as
potential contributors to the development and persistence of epiblepharon. In particular, body mass
index (BMI), a widely used indicator of obesity, has been associated with increased subcutaneous
and orbital fat volume, which may alter eyelid contour and exert inward pressure on the eyelid
margin.[7-10] Given the global rise in childhood obesity, understanding the relationship between
BMI and eyelid malpositions has become increasingly clinically relevant.

From a clinical perspective, clarifying the association between obesity and epiblepharon is
particularly meaningful, as obesity represents a potentially modifiable systemic factor. If increased
body mass contributes to the persistence or severity of epiblepharon in certain pediatric populations,
lifestyle modification and weight control could be considered for the natural course of the disease
and potentially reduce or delay the need for surgical intervention. This consideration is especially
important in pediatric patients, given that epiblepharon often improves spontaneously with growth
and that avoiding unnecessary surgery during early childhood is a key clinical goal.

Despite this proposed association and its potential clinical implications, relatively few studies
have systematically examined the relationship between BMI and epiblepharon. Therefore, in this
study, we aimed to compare BMI between pediatric patients with epiblepharon and age-matched
controls and to further investigate the correlation between BMI and skin fold height as an indicator
of eyelid structural redundancy. This study seeks to provide a more comprehensive understanding
of the potential role of obesity in the development and persistence of epiblepharon and to highlight
its clinical relevance in the evaluation and management of affected children.

2. Materials and Methods

This retrospective comparative study was conducted at Pusan National University Yangsan
Hospital, Republic of Korea. The medical records of 100 patients aged 3 -13 years who visited the
Pediatric Ophthalmologic Clinic at Pusan National University Yangsan Hospital between January
2018 and September 2019 were reviewed. Institutional Review Board approval was obtained (IRB no.
55-2026-022, issued on 27 January 2026) and study was conducted adhering to the Declaration of
Helsinki. Epiblepharon was defined as an extra fold of skin pushing the eyelashes upward while
maintaining a normal eyelid margin. The study included a hundred patients (54 boys, 46 girls) who
underwent surgical correction and were assigned to the epiblepharon group, with a control group
consisting of 100 age-matched children (42 boys, 58 girls) without epiblepharon, recruited from
pediatric ophthalmology clinics over the same period. Uncooperative patients, those who had
incomplete medical records, or individuals with other underlying diseases (e.g., trichiasis or
entropion) unrelated to epiblepharon were excluded.

Height and weight were obtained from medical records at the time of preoperative evaluation.
Body mass index (BMI) was calculated as weight in kilograms divided by height in meters squared
(kg/m?) and rounded to one decimal place. Lower eyelid skin fold height was assessed using
standardized preoperative frontal photographs obtained in primary gaze. Measurements were
assessed according to Khwarg's classification, the severity of epiblepharon was determined by the
position of the highest point of skin fold. According to Khwarg's classification system, patients whose
skin fold was located below the lower eyelid margin were classified as Class I. Those with a skin fold
positioned at or just below the lower eyelid margin were assigned to Class II. Patients in whom the
skin fold extended above the eyelid margin and concealed less than one-third of the medial eyelid
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were categorized as Class III, whereas those whose skin fold lay above the eyelid margin and
concealed more than one-third of the medial eyelid were classified as Class IV [11].

Patients were stratified into age subgroups (3—4, 5-6, 7-8, 9-10, and 11-13 years) and analyzed
separately by sex to evaluate age- and sex- dependent differences in BMI and eyelid morphology.

All patients underwent standard cilia rotation suture techniques. A crescentic resection of the
skin and orbicularis muscle was performed 1-2 mm below the lower eyelid margin, followed by three
to four non-absorbable rotational sutures between the pretarsal orbicularis oculi muscle and the
tarsus. The skin was closed using continuous sutures of an absorbable material

All analyses were conducted by SPSS Statistics 25 (IBM, Corp, Armonk, NY, USA) software. For
comparisons of BMI between epiblepharon group and control group, continuous variables were
analyzed using independent t-tests. To find correlations between BMI and skin fold height, data was
analyzed using Spearman correlation. A p-value <0.05 was considered statistically significant.

3. Results

3.1. Patient Characteristics

Of 100 children with epiblepharon, 54 were boys and 46 were girls. The mean age of children
with epiblepharon was 6.38 + 2.46 years. 100 children who were assigned to the control group,
consisted of 42 boys and 58 girls. Mean age of control group was 6.02 + 2.64 years. There were no
significant differences in age or sex distribution between groups. (p>0.05) (Table 1). Also, there were
no significant differences between BMI between 2 groups.

Table 1. Demographics and Characteristics of Patients.

Epiblepharon Non-Epiblepharon  p-value
Patients (cases) 100 100 -
Sex (male:female, patients) 54:46 42:58 0.083
Age (years) 6.38 +2.46 6.02+2.64 0.319
Height (cm) 119.80 +17.65 118.33 +18.13 0.566
Weight (kg) 27.09+ 14.11 24.80+9.91 0.191
BMI (kg/m?) 17.77 £ 3.76 17.08 +2.80 0.141

3.2. Correlation Between BMI and Epiblepharon

Analysis of the correlation between the occurrence of epiblepharon and BMI demonstrated no
significant correlation in girls (Table 2). However, boys with epiblepharon in the 7-8 and 9-10 age
groups exhibited significantly higher BMI compared with their counterparts without epiblepharon
(p < 0.05). Interestingly, boys aged 3—4 years with epiblepharon showed significantly lower BMI
than age-matched controls (p < 0.05).

Table 2. Comparison of BMI according to Age range and Sex in Epiblepharon and non-epiblepharon group.

Age
8 Sex Epiblepharon Non-Epiblepharon p-value
range (years)
No. of No. of BMI
BMI (Kg/m?)
patients patients (Kg/m?)

- Male 11 1548 + 0.64 15 17.17 £ 1.55 0.0111

Female 14 16.17 £ 1.07 16 15.63 +1.77 0.200
5~6 Male 16 16.92 +2.10 11 16.66 +0.27 0.802
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Female 15 16.78 +2.01 19 1614+ 1.88 0.399
Male 15 18.96 + 2.98 6 17.37 + 3.66 0.010
78 Female 10 17.74 +3.12 11 18.44 + 3.86 0.696
Male 6 24.76 + 5.14 5 17.94 + 139 0.0331
10 Female 6 19.16 +3.16 11 19.31+3.46 0.956
Male 6 2410 +8.77 5 18.22 +2.96 0.098
s Female 1 21.02 1 15.50 -
Male 54 18.25 + 457 0 17.24+2.38 0.196
M Female 46 17.20 + 2.4 58 16.96 + 3.09 0.664

1 A p-value <0.05 was considered statistically significant.

3.3. Correlation Between BMI and Skin Fold Height

The skinfold height classifications according to BMI categories are demonstrated in Table 3 and
Figure 1. Among patients with epiblepharon, a higher BMI was significantly associated with a lower
skinfold height class (p < 0.05), suggesting that obese children tend to have less prominent skinfolds
and greater orbicularis muscle redundancy (Table 4). This correlation between BMI and skinfold
height was significant in both subgroups (p < 0.05).

Table 3. Comparison of Skin fold height according to BMI range in Epiblepharon.

BMI range(Kg/m2) Male Epiblepharon Female Epiblepharon
(Number of class 1:2:3:4)  (Number of class 1:2:3:4)

<14 0:0:0:1 0:0:1:0

14~15 0:3:8:8 1:0:14:3

16~17 0:5:6:5 0:5:4:9

18~19 2:4:0:0 0:1:1:0

20~21 0:2:0:0 3:0:0:0

22~23 1:0:0:1 1:2:0:0

>24 3:1:0:2 0:1:0:0
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Figure 1. Distribution of skin fold height classes according to BMI using a bar chart (a) Male distribution (b)

Female distribution.
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Table 4. Correlation of Skin fold height and BMI range in Epiblepharon.

Correlation
Number (N) p-value
coefficients(R)
Male Epiblepharon 54 -0.366 0.006
Female Epiblepharon 46 -0.569 0.000
Total Epiblepharon 100 -0.410 0.000

4. Discussion

Epiblepharon is a common congenital eyelid anomaly in East Asian children, predominantly
affecting the lower eyelids. Although epiblepharon may remain asymptomatic in many cases, some
patients experience foreign body sensations, photophobia, tearing, and discharge. In severe cases,
corneal involvement such as keratopathy can occur, requiring surgical correction[3,4].

We investigated the relationship between BMI and epiblepharon by comparing children with
moderate-to-severe disease who underwent surgical correction to age-matched controls without
epiblepharon. This study demonstrated an age- and sex-dependent association between BMI and
epiblepharon in pediatric patients, with significantly higher BMI observed among boys aged 7-10
years with epiblepharon suggesting that eyelid anomalies may be influenced not only by genetic and
anatomical factors, but also by systemic conditions such as obesity. These findings suggest that
systemic factors influencing soft tissue volume may contribute to the persistence or severity of
epiblepharon during specific stages of growth.

Previous studies have reported similar associations between obesity and epiblepharon, although
the affected age ranges varied [7-10]. Ahn et al. reported an association between obesity and
epiblepharon in 223 girls aged 12-15 years diagnosed with epiblepharon[7]. Hayasaka et al. identified
that Japanese children aged 6-11 years with epiblepharon had a significantly higher mean BMI than
age-matched controls; in a consecutive study, 44% of children with a high BMI were diagnosed with
epiblepharon[8,9]. Similarly, Yan et al. reported that Chinese children with epiblepharon had a higher
mean BMI across all age groups than that noted in controls, although a statistically significant
difference was only observed in boys aged 4-6 years[10]. Additionally, Takahashi et al. analyzed 509
patients with congenital lower eyelid epiblepharon and found that higher BMI showed a trend
toward increased risk of severe corneal involvement [13], suggesting that elevated BMI may not only
be associated with the presence of epiblepharon but also with its clinical severity, although the
association did not reach statistical significance in their logistic regression model. Furthermore, Wang
et al. reported in a large retrospective case-control study that the median BMI was significantly higher
in children with epiblepharon than in age- and sex-matched controls, and that overweight boys aged
4-9 years and adolescent girls aged 13-18 years had a significantly increased risk of epiblepharon,
highlighting a sex-specific effect of obesity on disease risk [14]. Despite minor variations in age and
sex distribution across studies, the prevailing view is that increased subcutaneous and orbicularis
muscle tissues in the malar and lower eyelid regions can exert inward pressure on the eyelid margin,
thereby contributing to the development or persistence of epiblepharon in children with a higher
BMI.

However, in our study, boys aged 3—4 years with epiblepharon had a significantly lower BMI
than those without epiblepharon, suggesting that structural and developmental factors may play a
more dominant role than obesity in this early stage of growth. Further longitudinal studies are
required to elucidate the age-dependent relationship between changes in BMI and eyelid
morphology.

A key finding of this study is the significant negative correlation between BMI and skin fold
height. Higher BMI was associated with less prominent skin folds, suggesting that orbicularis oculi
muscle and subcutaneous tissue hypertrophy, rather than skin redundancy alone. The
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pathophysiology of epiblepharon in obese children may be related with soft tissue hypertrophy than
to skin redundancy. Future studies using dynamic imaging modalities, such as ultrasound or
magnetic resonance imaging, could further elucidate the soft tissue changes and anatomical
mechanisms underlying epiblepharon in older children.

Clinically, these findings suggest that BMI should be considered in the evaluation and
management of pediatric epiblepharon. High BMI may contribute to the persistence or recurrence of
the condition, highlighting the importance of targeting the redundant orbicularis muscle during
surgical correction rather than performing skin excision alone in obese children. Lifestyle
modifications and weight management may also aid in reducing disease severity and recurrence risk
in this population.

This study had several limitations. First, this was a retrospective study conducted at a single
tertiary center with a relatively small sample size. Second, BMI was employed as the sole indicator
of obesity, without direct assessment of fat distribution (e.g., orbital fat volume). Third, the long-term
relationship between the BMI and surgical outcomes could not be analyzed. Nevertheless, this study
provides valuable clinical insights, being one of the few to systematically explore the association
between obesity and epiblepharon, underscoring the significance of considering systemic factors in
the pathophysiology of pediatric eyelid anomalies.
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