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Abstract

Background Postoperative eyelid asymmetry is the most
common complaint of patients after undergoing blepharo-
plasty and ptosis correction surgery. Calibrating eyelid
asymmetry during ptosis correction surgery is still difficult
for surgeons despite the development of innovative pro-
cedures. Our levator pull-out suture technique for correct-
ing postoperative eyelid asymmetry after ptosis surgery is
introduced.

Methods A total of 330 patients who underwent ptosis
correction surgery with upper blepharoplasty from 2016 to
2017 were enrolled in our study. All surgeries were per-
formed using the levator pull-out suture technique, and the
postoperative eyelid asymmetry was corrected in the out-
patient clinic at 2-3 days after the operation. Patient sat-
isfaction was evaluated preoperatively and at 1 week and
2 months postoperatively using a questionnaire. Visual
acuity, marginal reflex distance 1 (MRD1), and vertical
palpebral fissure length asymmetry were measured preop-
eratively and compared to values taken postoperatively.
Results Patient satisfaction regarding asymmetry increased
from 2.7/5 (preoperatively) to 4.1/5 points (postopera-
tively). MRDI and vertical palpebral fissure length
increased from 1.1/1.2 and 6.8/6.8 mm (preoperatively),
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respectively, to 2.8/2.9 and 8.5/8.6 mm (postoperatively),
respectively. The asymmetry of MRDI1 and vertical
palpebral fissure length before and after surgery were
corrected from 0.45/1.81 to 0.01/0.19 mm (p < 0.01).
Conclusion Our innovative surgical method of using the
levator pull-out suture technique is relatively simple and
allows for finer suture adjustments postoperatively to
effectively correct eyelid asymmetry, with satisfactory
results.

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.

Keywords Blepharoplasty - Ptosis - Asymmetry - Upper
eyelid - Levator aponeurosis

Introduction

Postoperative eye asymmetry is a common complication of
upper eyelid surgery, including blepharoplasty or double
eyelid surgery, in the Asian population [1-3]. Although
patients are well informed by surgeons of the possible
postoperative outcomes, there are numerous complaints
about postoperative asymmetry [4]. An individual’s eyes
are perfectly symmetrical [5], and even the best outcome
from the surgeon’s standpoint can result in disgruntled
patients.

However, achieving the perfect eye symmetry is diffi-
cult, even with revision eyelid surgery. Although much
attention is given in the preoperative design [6] and in
developing various innovative procedures [7], postopera-
tive eye asymmetry is still common. Eyelid asymmetry is
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the main cause of long-term dissatisfaction in these patients
(Table 1). In addition, the upper eyelid anatomy of Asians
differs from that of Caucasians, and specifically, ptosis
correction of Asians is more likely to be asymmetrical
compared to that of Caucasians [8].

Calibrating eye symmetry during surgery is difficult
because of intraoperative bleeding and tissue edema caused
by local injection of a solution preoperatively. In addition,
the solution is locally injected into the levator and Muller
muscles, which are the muscles involved in eye opening.
Thus, perfectly opening the eyes during the surgery to
assess eyelid asymmetry can be difficult. Postoperatively,
if full voluntary eyelid opening, in which the levator
muscles can be controlled, is possible after the effects of
the drugs have completely worn off, it is possible to more
finely adjust the symmetry of the bilateral eyelid. In
addition, as postoperative asymmetry is a relatively sub-
jective complaint, resolving the eyelid asymmetry imme-
diately after the operation will lead to greater patient
satisfaction.

This study aimed to introduce a new innovative tech-
nique for ptosis correction surgery to effectively and
immediately correct postoperative asymmetry.

Methods
Patients

Our study procedures adhered to the principles of the
Declaration of Helsinki. Informed written consent was
obtained from all participants. Between January 2016 and
January 2017, patients who underwent blepharoplasty with
ptosis correction were included in this study. All operations
were performed by the senior author. Medical photographs
were taken of all patients. The levator function, marginal
reflex distance 1 (MRDI1), and vertical palpebral fissure
lengths in both eyes were measured by the surgeon pre-
operatively and at 2 months postoperatively.

Table 1 Patient satisfaction questionnaire

Operative Method
Design

Preoperatively, the degree of ptosis was measured, while
the patient was sitting upright in a comfortable position.
The patient was instructed to repeatedly open and close his
or her eyes. The ptosis grade was noted, and the patient’s
natural eyelid crease, desired new crease, and expected
degree of levator muscle plication were marked and noted
in advance. Finally, the medial and lateral borders of the
pupil and iris, as well as the medial and lateral canthi, were
marked, and the need for skin excision and amount of
resection were assessed based on the patients’ preoperative
skin laxity.

Incision and Dissection

A solution of 1:100,000 epinephrine mixed with 2% lido-
caine was locally injected into the skin and tarsal plate, and
after 3—4 min, an incision along the marked eyelid crease
was made. The skin, orbicularis oculi muscle, and septum
were incised simultaneously. Dissection was performed
under the tarsal plate, and the inner surface of the septum
and levator aponeurosis were separated. Dissection was
carried out inferiorly to the adhesion of the tarsal plate and
levator muscles and superiorly to the superior orbital rim.

Tarsodermal Suture and Levator Plication

To make a double-fold of the eyelid, tarsodermal suturing
was performed in the following three locations using a 7-0
nylon suture: midline of the pupil, medial limbus, and
lateral limbus. Subsequently, we performed the levator
plication suturing. Initially, the suture was placed at the
position depending on the degree of plication, and the
suture was fixed in the tarsal plate to complete the
plication.

Preoperative satisfaction

Postoperative satisfaction (1 week)

Postoperative satisfaction (2 months)

Inadequate eye opening 1.5 2.7
Vertical palpebral fissure size 2.5 2.3
Asymmetry 2.7 3.6
Pain/discomfort 3.8 1.6

4.8
4.5
4.1
32

1 (very poor) ~ 5 (very satisfied)
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Levator Pull-Out Suturing

Levator pull-out suturing was performed on the eye with
the most severe degree of asymmetry, as determined pre-
operatively. If the ptosis on both sides was similar to the
degree of asymmetry not greater than 4 mm, both sides
were plicated, and levator pull-out suturing was performed
on the more severe eye with ptosis. In contrast, if ptosis on
one side is severe, whereas the other side is normal, an
appropriate degree of plication on the eye with ptosis was
performed and levator pull-out suturing without plication
was performed on the contralateral normal eye.

The levator pull-out suture was placed at two points, at
both the lateral limbal margins. The plication was per-
formed in the same manner as that previously performed
for levator plication sutures because both the levator pull-
out suturing and the levator plication suturing began from
the levator, passed through the tarsal plate, and then
reached the levator. However, in the case of pull-out
suturing, the amount of plication was bigger because the
pull-out sutures were fixated at the upper part of the levator
about 8—12 mm higher than the previous sutures.

The suture was left untied after passing through the
levator aponeurosis, and temporary suturing was performed
outside of the skin flap. Then, the knot was pulled out of
the eye, and the rest of the skin suture was completed
(Fig. 1). After completing the operation, the threaded part
containing the knot is temporarily fixed using a tape (Video

1).
Postoperative Suture Adjustment and Management

Postoperative edema was minimized by immediately
applying ice on the operative site. The levator control
suture was adjusted during the first follow-up visit of the
patient on the third day postoperatively (Figs. 2b, 3 Mid-
dle). When the opening of the eye with the pull-out suture
was insufficient, the amount of additional plication of the
levator was analyzed, and asymmetry was adjusted by

Fig. 1 Schematic illustration of
the pull-out suture technique.
(Left) The levator aponeurosis
is resected, advanced, and
shortened. (Middle) The distal
end of resected levator
aponeurosis is fixed to the tarsal
plate. (Right) Additional pull-
out suture is applied, and the
knot is taped outside
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additionally tying the pull-out suture after removing the
temporary knot. The surgeon controlled the pull-out suture
by tying the first knot, and then the surgeon asked the
patients to fully open their eyes. If overcorrection was
present, the tie was loosened and was corrected again.
After the adjustment was completed, the knot was cut very
shortly to fit under the skin flap (Video 2) (Figs. 2c, 3
Bottom). The skin suture was removed on the sixth day
postoperatively leaving no visible scar (Fig. 4).

Evaluation of Patient Satisfaction

The patients were asked to complete a questionnaire that
evaluated their level of satisfaction preoperatively and at
1 week and 2 months postoperatively. The following items
were evaluated using a 5-point grading system [from 1
(very poor) to 5 points (very satisfied)] (Table 1).

Results

A total of 330 (72 men and 258 women) patients who
underwent blepharoplasty with ptosis correction from
January 2016 to January 2017 were included in this study.
Mean postoperative follow-up duration was 2.5 months
(range 2 months—2 years), and the mean age was 27 (range
18—49) years. A total of 291 and 39 patients underwent
primary and revision blepharoplasty operations, respec-
tively. The patients had an average of 2.4 revision surgeries
(range 1-4, the number of previous operations). Sixty-five
(20%) and 20 (6%) patients underwent rhinoplasty, and
bone contouring surgery, respectively, simultaneously with
the ptosis surgery. They had no notable severe complica-
tions, such as postoperative infection, retrobulbar hema-
toma, or blindness.
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Fig. 2 a Preoperative
photograph of a 26-year-old
female patient with severe
asymmetry in her eyelid
accompanied with ptosis. b Five
days after the operation, before
adjusting the pull-out suture.

¢ Immediately after adjustment.
d Two months after the
operation

Subjective Results of Patient Satisfaction
Questionnaire

Preoperatively, most patients complained of inadequate eye
opening (1.5/5). They were also dissatisfied with their
vertical palpebral fissure length (2.5/5). At 1 week post-
operatively, the patients complained of discomfort (1.6/5)
around the eyes. At 2 months postoperatively, the patients
were generally satisfied with eye opening (4.8/5), vertical
palpebral fissure length (4.5/5), and asymmetry (4.1/5).

Objective Measurements

The visual acuity of the patients before and after surgery
did not change (Table 2). On the other hand, a statistically
significant difference was found in the patients’ levator
function (preoperative 4.9/5.3, postoperative 10.3/11.8,
p < 0.001), MRD1 (preoperative 1.1/1.2, postoperative

2.8/2.9, p < 0.001), and vertical palpebral fissure length
(preoperative 6.8/6.8, postoperative 8.5/8/6, p = 0.02)
before and after the surgery. In addition, the MRD1 and
vertical palpebral fissure length asymmetry before surgery
were corrected to a significant degree at 2 months post-
operatively (preoperative 0.45/1.81, p = 0.01, postopera-
tive 0.01/0.19, p < 0.001).

Discussion

In this study, we introduced an innovative surgical method
for ptosis correction surgery. Our levator pull-out suture
technique is relatively simple and allows for a finer
adjustment after surgery to effectively correct postopera-
tive eyelid asymmetry, and it obtained satisfactory results.

Is it possible to achieve perfect eyelid symmetry after
blepharoplasty? The most common complaint we
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Fig. 3 (Upper) Preoperative
photograph of a 24-year-old
female patient with mild eyelid
asymmetry with ptosis.
(Middle) Six days after the
operation, before suture
tightening. (Bottom)
Immediately after suture
adjustment

Fig. 4 (Upper) Preoperative
photograph of a 21-year-old
male patient with mild eyelid
asymmetry with ptosis.
(Bottom) Two years after the
operation

Table 2 Objective operative
results

Preoperative Postoperative (2 months) p value
Visual acuity 20/30 20/30 0.85
Levator function (left/right) 4.9/5.3 10.3/11.8 < 0.001
MRD1 (left/right) 1.1/1.2 2.8/2.9 < 0.001
Vertical palpebral fissure (left/right) 6.8/6.8 8.5/8.6 0.02
MRD1 asymmetry 0.45 0.01 0.01
Vertical palpebral fissure asymmetry 1.81 0.19 < 0.001

Unit: millimeters

encountered after eye surgeries in several patients was with
regard to eyelid asymmetry (Table 3). Although there is an

@ Springer

acceptable degree of asymmetry [9], in our experience, the
severity of asymmetry was not necessarily related to the
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Table 3 Causes of postoperative dissatisfaction among patients who
underwent eye operations without levator pull-out suturing between
2012 and 2014

Patients (n) Ratio (%)
Postoperative pain/discomfort 62 18.80
Persistent swelling 78 23.60
Asymmetry 213 64.50
Undercorrection of ptosis 31 9.30
Total 330

complaint of the patient, and even if the surgeon consid-
ered the result of the operation satisfactory, the patient
frequently had different opinions. Surprisingly, there were
fewer complaints about the extent of ptosis correction after
the surgery, as the operation concentrated more on the
effective plication of levator muscles.

Numerous oculoplastic surgeons have had similar con-
cerns, and there have been many references to various
correction methods of preoperative asymmetry and of
adjusting postoperative asymmetry. Park et al. [10] and
Collin et al. [3] attempted to correct preoperative asym-
metry by overcorrection of the eyes with severe ptosis,
compared to the other eye conditions, using various
methods, such as levator resection, brow suspension, and
frontalis myofascial flap. Moreover, Ben Simon et al. [11]
injected hyaluronic acid beneath the upper eyelid of the
overcorrected eye to reduce unnecessary eye opening, and
Muhlbauer et al. [12] administered Botox injection in the
overcorrected eye or performed selective neurotomy in
patients with more severe asymmetry. However, none of
the above-mentioned methods provided satisfactory results
in overcoming postoperative eyelid asymmetry and could
not reduce patients’ complaint or dissatisfaction.

In addition, the eyelid anatomy of Asians has several
important differences compared to that of Caucasians,
which are directly related to the caution in ptosis correc-
tion. First, the Asian eyelid has a low lid crease and lash
ptosis because it has a richer fullness of the upper eyelid. In
addition, because of the low eyelid height and short fissure
length, asymmetry is more obvious and less acceptable in
Asians than in Caucasians [8]. Finally, because the levator
muscle attachment is often not strong, it is more difficult to
control the amount of levator advancement procedure [13].
All these difficulties were experienced by authors when
performing ptosis correction surgery; hence, we developed
the pull-out suture technique to address these problems.

In the preoperative design or surgical planning stage, we
considered Hering’s law [10] and performed proper
undercorrection. Moreover, even though the designs on
both sides are exactly the same, they can still vary [6], and

there can be an undesirable difference in both sides of the
skin. We also attempted using intraoperative voluntary
opening of the eyelid as a reference during the operation.
However, swelling due to the solution injected locally and
temporary paralysis of the levator and muller muscles due
to lidocaine injection made it impossible for us to perform
finer adjustments to achieve bilateral symmetry. When
there is severe postoperative eyelid asymmetry, patients are
advised to undergo reoperation after a certain period of
time after the initial surgery [7, 14, 15]. Although reoper-
ation can be performed, it still does not guarantee perfect
eyelid symmetry, Moreover, the broken trust between the
patient and the surgeon may be difficult to rebuild.

To reduce or completely eliminate patients’ complaints
of eye asymmetry after surgery, we performed the levator
pull-out suture technique. This method effectively pre-
vented and corrected postoperative eyelid asymmetry,
which we thought impossible to resolve. Moreover, this
technique was more effective than the conventional levator
plication technique. This is because the vertical length
difference between both eyes is more effectively corrected.

If the tissue edema has moderately subsided 5-7 days
after surgery and the effect of anesthesia has completely
worn off, more accurate adjustment can be performed in
addition to intraoperative levator control. Furthermore, the
surgeon continues to perform surgery with one more
effective tool to correct bilateral asymmetry after surgery
so that the patients do not have to get up, sit down, or
repeatedly open and close their eyes. In addition, because
of the anesthetic drug injected during surgery, relying on
this method does not help to prevent asymmetry after
surgery.

The amount of postoperative correction with the pull-out
suture should not be overdone or significant. As the general
recovery time to achieve stable results is as long as
2 months [15, 16], if the change is more dramatic, there
can be a higher possibility of overcorrection on the pull-out
suture side. As the additional amount of plication with the
pull-out suture is usually 4-8 mm, the opening of the
eyelid is adjusted 1 or 2 mm as a result; thus, the difference
does not appear as dramatic as expected. We have
encountered overcorrection problems in our early experi-
ences, and we learned not to overdo the postoperative
correction with pull-out sutures.

Our technique has a few disadvantages. First, given that
additional procedures are performed a few days after the
surgery, the exposed operative site can be vulnerable to
infection and patients may experience additional discom-
fort during the procedure. However, blepharoplasty has a
lower risk of infection compared to other facial plastic
surgeries [17]. In fact, none of our patients had an infec-
tion. In addition, if patients are well informed and the
sealing of the thread is completed by taping, discomfort
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can be avoided. Second, the patient may experience some
pain when adjusting the pull-out suture a few days after the
surgery. However, the pain had a short duration, and
despite the pain, the majority of patients were very satisfied
with the fact that their eye asymmetry was being corrected.
The limitation of our study is its retrospective nature,
owing to which some variables, such as preoperative
asymmetry, vertical palpebral fissure length, or racial dif-
ferences, may not be well controlled. However, the tech-
nique has many advantages in correcting ptosis and
preventing postoperative asymmetry, and we would like to
share the technique; furthermore, future studies should
evaluate additional results from various eyelid surgeries
such as Asian non-incisional double eyelid surgery and
conventional blepharoplasty without ptosis correction.

Conclusion

In this study, we introduced an innovative surgical method
for ptosis correction surgery. Our levator pull-out suture
technique is relatively simple and allows for a finer
adjustment after surgery to effectively correct postopera-
tive eyelid asymmetry.
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