


we selected patients with lower lid epiblepharon accompanied
by the epicanthal fold, whose cilia touch disappeared when the
epicanthal fold was temporarily eliminated by medial epicanthal
fold traction in the preoperative examination. We performed the
medical epicanthal fold traction by tightening the patient’s epi-
canthal fold through the thumb during slit lamp examination. If
the cilia touch remains after the traction, patients were excluded
from the study. Twelve patients (24 eyes) underwent skin-
redraping medial epicanthoplasty. All operations were per-
formed by one surgeon and the results and complications were
reviewed retrospectively.

Surgical success was defined as an increase in the angle
between the cilia and the cornea to more than 45°. To measure
the angle, we took a picture of all patients on their side at last
observation after operation. Through the Image J programme
(NIH, Bethesda, Maryland, USA) (http://rsb.info.nih.gov/ij/), we
calculated the angle between the cilia and the cornea (figure 3).

Incidents of postoperative complications such as canalicular
injury, skin fold, severe hypertrophic scar and excessive haemor-
rhage were monitored. Cosmetic satisfaction was evaluated
using the three categories of satisfied, neutral and unsatisfied.
The technique of skin-redraping medial epicanthoplasty fol-
lowed the procedure reported in Oh et al,9 as described below.

Under general anaesthesia, the incision line was designed. To
reduce bleeding, an injection of 2% lidocaine and 1:100 000
epinephrine was administered before the skin incision. After the
incision, subcutaneous dissection was performed for the eradica-
tion of the adhesion between connective tissue and skin, which
eliminates the tangential traction of the epicanthal fold. The
medial canthal tendon and subcutaneous tissue were sutured
with Vicryl 6–0. Excessive skin and orbicularis oculi were
trimmed. A skin suture was performed with black silk 6–0 (or
fast absorbing plain gut 6–0). An additional cilia rotating suture
was not performed (figure 2). After the operation, antibiotic

Figure 1 Causes of epiblepharon. Two patients presented with epiblepharon of lower eyelids. (A) Vertical vector of excessive skin and muscle is
the main cause of epiblepharon. Cilia touch is observed from medial to lateral. (B) Tangential vector of medial epicanthal fold is the main cause of
epiblepharon. Cilia touch is observed only on the medial side. The lateral side of cilia is not touching the cornea and is well averted.

Figure 2 Preoperative examination and surgical technique (medial epicanthoplasty using the skin-redraping method). (A) Preoperative examination:
during temporary medial epicanthal fold traction, the medial epicanthal fold disappears and cilia touch is corrected. (B) Point A for the new
epicanthus and point B is where the horizontal line passing point A meets the edge of the epicanthal fold. Point C is marked 2 mm medial to the
lacrimal lake and point D is the end point of the curvilinear epicanthoplasty incision line. (C) Dissection between the skin and orbicularis oculi
muscle to make a tension-free skin � ap. (D) Resection and release of the orbicularis muscle. (E) The skin � ap is laid on the subciliary line for skin
redraping and the excess skin is trimmed. (F) The skin is closed with fast absorbing plain gut 6–0.
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ointment was applied in the suture region four times a day. The
suture was removed on postoperative day 7.

RESULTS
Twelve patients (24 eyes) underwent surgery from January to
September 2012. The mean age of the patients at the time of
surgery was 7.50±3.23 years (3–16 years). There was a 1:1
male to female ratio.

Ten patients only underwent skin-redraping medial epicantho-
plasty as they only had lower lid epiblepharon. Two patients
underwent skin-redraping medial epicanthoplasty and upper lid
epiblepharon repair techniques, as they had the lower
and upper lid epiblepharon. The mean follow-up period was
12.5±3.80 months.

For all 12 patients, the cilia touch was corrected completely
and symmetrically. Their corneal erosion was improved.
Complications such as canalicular injury, skin fold, severe hyper-
trophic scar and excessive haemorrhage were not observed in
any patients. All the patients were satisfied with cosmetic
results, including one patient with a mild scar. This patient’s
scar gradually improved during the course of follow-up and
eventually disappeared. Finally, there was no recurrence during
the follow-up period (figure 4).

DISCUSSION
Lower lid epiblepharon is an eyelid disorder caused by excessive
skin fold and the orbicularis oculi muscles riding over the eyelid
margin, tilting the eyelashes vertically and often pushing the
eyelashes against the eyeball, which then irritates the cornea and
the conjunctiva. In most cases, it occurs in the medial part of
the lower eyelid. In Asia, including Korea, the incidence of epi-
blepharon is frequent: 1 in 10. In such cases of epiblepharon,
50–70% have the epicanthal fold due to excessive skin and sub-
cutaneous tissue in the medial epicanthus.10–12 The high inci-
dence is caused by differences between the eye lids of Asians
and Caucasians. The lower eyelid characteristics of Asians
include the following: the orbital fat projects further anteriorly
with respect to the orbital rim and extends further superiorly, to
the inferior border of the tarsus. Besides the anatomical differ-
ences, Asian patients have different beauty standards. Many
Asian patients do not have a lower eyelid crease and so they do
not want a prominent lower eyelid crease after epiblepharon
repair. However, in western countries, it is common practice to
correct epiblepharon by making a lower eyelid crease.4

Medial epicanthal fold is a fold that extends from the upper

eyelid through the nasal side to the medial epicanthus in the
form of an arcuate line. It may cover the medial epicanthus
partially or completely. In most cases, it is bilateral and rarely
unilateral.12–14

Epiblepharon may result in corneoconjunctival irritation and
injury, and epiphora; in extreme cases, reflective errors such as
astigmatism and corneal opacity occur.15 Noda et al15 reported
that 81% of epiblepharon cases occur in the lower eyelid, 7% in
the upper eyelid and 12% simultaneously. Epiblepharon has a
high incidence rate in early childhood. The condition improves
over time, although around 2% report persistent symptoms.16

There are two causes of lower lid epiblepharon. First, an
excessive lower eyelid skin fold and the orbicularis oculi muscle
ride over the eyelid margin due to the absence of adhesion of
lower eyelid retractor to the subcutaneous tissue, and the cilia
tilts vertically against the globe.17 Second, the nasal skin pulls
the subcutaneous orbicularis oculi muscle tangentially due
to the epicanthal fold. Consequently, cilia rotate in the direction
of the epicanthal fold and irritate the cornea and the conjunc-
tiva. This phenomenon is exacerbated when the patient looks
downward.

The epicanthal fold was first recorded by Schon in 1828,
while it was named and classified by Von Ammon in 1841.13 14

Even for Caucasians, the condition is not rare in early child-
hood when the child has a flat nose, although it tends to resolve
as the nose fully develops at puberty.13 14 For oriental patients,
it is not rare for adults to retain the epicanthal fold; if there is
no accompanying malformation, it is considered to be normal.14

For Koreans, Park et al18 reported that 61.4% of children aged
1–15 years have an epicanthal fold with the incidence decreas-
ing as children reach school age, while Ahn et al12 reported the
rate to be 61.5%.

The cause of the epicanthal fold is not clear but is considered
to occur due to the asymmetrical overdevelopment of horizontal
skin compared with vertical skin in the medial epicanthus,
accompanied by nose and skull growth retardation. Excessive
orbicularis oculi muscle, fibroblastic adipose tissue and abnor-
mal skin tension are also considered to be causes. There are
various epicanthoplasty techniques reported: Mustardé method,
V-W plasty, Z-plasty, Y-V plasty, and skin-redraping medial epi-
canthoplasty. As each method has its pros and cons, surgeons
may choose one depending on their experience. For epicantho-
plasty, it is recommended to minimise nasal skin incision as the
thick nasal skin tends to retain hypertrophic scars. There is a
danger of scar formation after epicanthoplasty, especially in
Asian patients, even with skin-redraping method. Therefore, the
patient should be warned about visible scar after epicanthoplasty
before the procedure. However, skin-redraping medial epi-
canthoplasty, the technique used in this study, rarely causes
hypertrophic scars, as the incision design is simple and the nasal
skin incision is less than in other epicanthoplasty techniques.
Therefore, it is widely applicable to mild epicanthal folds and
severe cases (blepharophimosis ptosis epicanthus inversus
syndrome).19

Traditional correction techniques for lower lid epiblepharon
are in most cases to resect the excessive skin and the orbicularis
oculi muscle under the cilia. The modified Hotz method resects
the excessive skin and the orbicularis oculi muscle under the
cilia in a crescent shape, while checking the direction of the cilia
with forceps holding the skin.20 Woo et al4 reported good
results using a cilia-rotating suture; resection of the orbicularis
oculi muscle and excessive skin is minimised, while subcutane-
ous tissue is tied to the tarsal plate with a non-absorbable 8–0
nylon suture.

Figure 3 The postoperative angle between the cilia and the cornea
was measured by Image J programme. The result is indicated with the
red circle.
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However, such traditional correction techniques for lower lid
epiblepharon can be limited in efficacy when the tangential
vector is the main cause of the epicanthal fold, as they only
resect the vertical vector without eliminating the cilia touch
caused by the skin traction of the epicanthal fold. In these cases,
epicanthoplasty, which was traditionally employed as a supple-
mentary procedure, can be more effective as a primary method
of epiblepharon repair. By contrast, Shinichi et al6 concluded
that epicanthoplasty is not necessary for patients with epible-
pharon and epicanthal fold if the modified Hotz method is
used. Their study reported that 76.1% were assessed to have
reached a ‘good’ outcome, 19.6% ‘fair’ and 4.3% ‘poor’.

The tangential vector, which cannot be completely corrected by
the traditional correction techniques, may be responsible for a
significant number of patients who have not reached a ‘good’
outcome using the modified Hotz method. Therefore, some
patients may need epicanthoplasty for epiblepharon repair.

We believe it is questionable whether the traditional correc-
tion techniques for lower lid epiblepharon repair are effective
for patients with tangential vector as the main cause of epible-
pharon. In these cases, epicanthoplasty can be a primary treat-
ment method. Consequently, we examined if patients with
epicanthal fold and lower lid epiblepharon can be treated for
cilia touch solely by skin-redraping medial epicanthoplasty

Figure 4 (A) The lower medial eyelid epiblepharon with epicanthal fold preoperatively in a 5-year-old girl. (B) After the skin-redraping method to
correct the epiblepharon combined with the epicanthal fold (12 months). (C) The lower medial eyelid epiblepharon with epicanthal fold
preoperatively in a 5-year-old girl. (D) After the skin-redraping method to correct the epiblepharon combined with the epicanthal fold (5 months).
(E) The lower medial eyelid epiblepharon with epicanthal fold preoperatively in a 7-year-old boy. (F) After the skin-redraping method to correct the
epiblepharon combined with the epicanthal fold (3 months).
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without traditional correction techniques for lower lid epible-
pharon. Skin-redraping medial epicanthoplasty, the technique
used in this study, incorporates an additional procedure that
trims the extra skin and the orbicularis oculi muscle partially,
which then eliminates the tangential vector and the vertical
vector of epiblepharon simultaneously. As the results show, all
the patients attained complete correction without asymmetrical
corrections or recurrences.

The crucial factor for attaining such results is the selection of
patients with inherent epiblepharon in only the lower medial in
preoperative examinations. It is critical to check whether the
epiblepharon is caused by an epicanthal fold with the tangential
vector. As the efficacy of skin-redraping medial epicanthoplasty
is limited to the medial, when performed in patients with epi-
blepharon in the medial and the lateral—epiblepharon with ver-
tical vector—the possibility of recurrence due to partial
correction may be high. Therefore, when solely using skin-
redraping medial epicanthoplasty, it is critical to examine with
the utmost attention whether the cilia touch can be completely
eliminated with the removal of the epicanthal fold during the
preoperative examination.

In conclusion, we believe it is necessary to diversify the surgi-
cal technique depending on the cause of the epiblepharon; the
tangential vector should be considered to be equally important
as the vertical vector. For patients with epiblepharon in the
lower medial, accompanied by the epicanthal fold, the singular
application of skin-redraping medial epicanthoplasty without
other traditional correction techniques attained adequate cor-
rective and cosmetic results. These results show that, for certain
patients with tangential vector, skin-redraping medial epicantho-
plasty is a more effective treatment that rectifies more funda-
mental causes of epiblepharon compared with traditional
correction techniques that eliminate only the vertical vector by
resection and sutures.
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