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Abstract: The authors innovated the levator aponeurosis and
Muller muscle plication reinforced with levator sheath advance-
ment (AMPSA) for blepharoptosis correction. The orbital septum
was opened 1 mm above its fusion with the levator aponeurosis. The
preaponeurotic fat was retracted and the thickened part of the
levator sheath was identified. Two plication sutures were made:
medial suture at the medial border of the pupil and lateral between
the lateral border of the pupil and the lateral limbus. A needle with
6-0 nylon thread first bit the tarsal plate approximately 1 mm below
its upper border, then bit the levator aponeurosis and the Muller
muscle together at 3 to 6 mm above the upper border of the tarsal
plate. The needle bit 1 to 3 mm of the thickened part of the levator
sheath and the suture was tied. A total of 116 eyes were operated on
using levator aponeurosis and Muller muscle plication (AMP), and
79 eyes using AMPSA. The mean follow-up period was 11.4
months. In the AMP group, the postoperative marginal reflex
distance-1 (MRD-1) (3.8� 0.2 mm) was significantly greater than
the preoperative MRD-1 (2.7� 0.3 mm) (P< 0.001). In the
AMPSA group, the postoperative MRD-1 (3.5� 0.3 mm) was also
significantly greater than the preoperative MRD-1 (1.7� 0.4 mm)
(P< 0.001). The improvement in MRD-1 was greater in the
AMPSA group (1.7� 0.4 mm) than in the AMP group
(1.1� 0.3 mm) (P< 0.001). The difference in the MRD-1 outcome
between AMPSA and AMP (0.6 mm) was obtained by advancing
the thickened part of the levator sheath. AMPSA may be an
effective procedure for correcting blepharoptosis.
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everal methods exist for blepharoptosis correction: aponeurotic
S surgery, Muller muscle resection, levator resection, frontalis
suspension, and the modifications thereof. The indications for each
method vary, and each method has advantages and disadvantages.

In our previous review, the mean improvement in the marginal
reflex distance-1 (MRD-1) after Muller muscle resection, levator
resection, and frontalis suspension was found to decrease over the
course of follow-up to varying degrees.1

We innovated the levator aponeurosis and Muller muscle plica-
tion reinforced with levator sheath advancement (AMPSA)
method for blepharoptosis correction and applied it to blepharop-
tosis patients.

PATIENTS AND METHODS

Operative Methods
Levator Aponeurosis and Muller Muscle Plication
An incision line was designed along the upper tarsal crease.

Redundant skin was excised. The orbicularis oculi muscle was
incised and the orbital septum was opened. The preaponeurotic fat
was retracted cephalad. Two plication sutures were made: a medial
suture and a lateral suture. The medial plication suture was made at
the medial border of the pupil. The lateral plication suture point was
between the lateral border of the pupil and the lateral limbus.

A needle with 6-0 nylon thread first bit the tarsal plate approxi-
mately 1 mm below its upper border, then bit the levator aponeurosis
and Muller muscle together 3 to 6 mm above the upper border of the
tarsal plate according to the degree of blepharoptosis. The plication
sutures were tied. A double fold was made with a single-knot
plication suture.2 The level of the continuous suture passing through
the tarsal plate was determined according to the designed height of
the double fold line. The skin was closed with single interrupted
sutures (Fig. 1).

Levator Aponeurosis and Muller Muscle Plication Reinforced
With Levator Sheath Advancement

An incision line was designed along the upper tarsal crease.
Redundant skin was excised. The orbicularis oculi muscle was
incised and the orbital septum was opened 1 mm above its fusion
with the levator aponeurosis. Preaponeurotic fat was retracted
cephalad and the thickened part of the levator sheath was identified,
usually in the upper third of the space between the upper border of
the tarsal plate and the superior transverse ligament (Fig. 2).3 Two
plication sutures were made: a medial suture and a lateral suture.
The medial plication suture was made at the medial border of the
pupil. The lateral plication suture point was between the lateral
border of pupil and the lateral limbus. A needle with 6-0 nylon
thread first bit the tarsal plate approximately 1 mm below its upper
border, then bit the levator aponeurosis and Muller muscle together
at 3 to 6 mm above the upper border of the tarsal plate, according to
the degree of blepharoptosis. The needle bit 1 to 3 mm of the
thickened part of the levator sheath and the suture was tied (Fig. 3).
A double fold was made with a single-knot plication suture. The
level of the continuous suture passing through the tarsal plate was
ion of this article is prohibited.
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FIGURE 3. Levator aponeurosis and Muller muscle plication reinforced with
levator sheath advancement. Left: a needle with 6-0 nylon thread first bit the
tarsal plate approximately 1 mm below its upper border, then bit the levator
aponeurosis and Muller muscle together at 3 to 6 mm above the upper border of
tarsal plate, according to the degree of blepharoptosis. The needle bit 1 to 3 mm
of the thickened part of the levator sheath and the suture was tied.

FIGURE 1. Levator aponeurosis and Muller muscle plication. Left: a needle with
6-0 nylon thread first bit the tarsal plate approximately 1 mm below its upper
border, then bit the levator aponeurosis and Muller muscle together at 3 to
6 mm above the upper border of the tarsal plate according to the degree of
blepharoptosis. Right: the plication suture was tied.

TABLE 1. Preoperative and Postoperative Marginal Reflex Distance-1

N Preoperative MRD-1 Postoperative MRD-1 P Value
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determined according to the designed height of the double fold line.
The skin was closed with single interrupted sutures.

Patients
From December 2014 to May 2016, 116 eyes were operated on

with levator AMP, and 79 eyes were operated on with levator
AMPSA. The mean follow-up period was 11.4 months.

Usually, AMP was performed in patients with an MRD-1 of 2 to
4 mm, while AMPSA was performed in patients with an MRD-1 of
less than 2 mm.

RESULTS
The mean preoperative MRD-1 was 2.3� 0.6 mm, and the mean
postoperative MRD-1 was 3.7� 0.3 mm. The mean improvement in
the MRD-1 was 1.3� 0.5 mm.

Marginal Reflex Distance-1 of AMP and AMPSA
Marginal Reflex Distance-1 Associated With AMP (Mild) and

AMPSA (Moderate)
Copyright © 2017 Mutaz B. Habal, MD. Unautho

FIGURE 2. The thickened part of the levator sheath (TLS, held by 2 forceps). The
orbital septum was opened 1 mm above its fusion with the levator aponeurosis.
The preaponeurotic fat was retracted cephalad. The TLS was identified, usually
in the upper third of the space between the upper border of the tarsal plate and
the superior transverse ligament.
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In the AMP group, the postoperative MRD-1 (3.8� 0.2 mm) was
significantly greater than the preoperative MRD-1 (2.7� 0.3 mm)
(P< 0.001 [independent 2-sample t test]).

In the AMPSA group, the postoperative MRD-1 (3.5� 0.3 mm)
was also significantly greater than the preoperative MRD-1
(1.7� 0.4 mm) (P< 0.001 [independent 2-sample t test]) (Table 1).

The improvement in MRD-1 (DMRD-1) was greater in the
AMPSA group (1.7� 0.4 mm, 111.4%� 86.6% increment) than
in the AMP group (1.1� 0.3 mm, 42.0%� 16.7% increment)
(P< 0.001 [independent 2-sample t test]) (Table 2).

Relationship of Age and Improvement in Marginal Reflex
Distance-1

No significant relationship was found between age and DMRD-1
(P¼ 0.845, linear regression analysis, correlation analysis).
rized reproduction of this article is prohibited.

AMP 116 2.7� 0.3 < 3.8� 0.2 <0.001

AMPSA 79 1.8� 0.4 < 3.5� 0.3 <0.001

Total 195 2.3� 0.6 < 3.7� 0.3 <0.001

AMP, aponeurosis and Muller muscle plication; AMPSA, aponeurosis and Muller

muscle plication reinforced with levator sheath advancement; MRD-1, marginal reflex

distance-1.

TABLE 2. Improvement in Marginal Reflex Distance-1

MRD-1 (mm)

Total AMP (116) AMPSA (79) P Value

DMRD-1 (mm) 1.3� 0.5 1.1� 0.3 < 1.7� 0.4 <0.001

DMRD-1 (%) 70.2� 65.8 42.0� 16.7 < 111.4� 86.6 <0.001

AMP, aponeurosis and Muller muscle plication; AMPSA, levator aponeurosis and

Muller muscle plication reinforced with levator sheath advancement; MRD-1, mar-

ginal reflex distance-1.
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FIGURE 6. Patient 3. A 19-year-old female who underwent bilateral levator
aponeurosis and Muller muscle plication and reinforcement with levator sheath
advancement, bilateral epicanthoplasty, and left endoscopic forehead lift. (Left)
Preoperative view. (Right) Postoperative 4 months view.

FIGURE 5. Patient 2. A 23-year-old male who underwent levator aponeurosis
and Muller muscle plication and reinforcement with levator sheath
advancement on the right side. (Left) Preoperative view. (Right) Postoperative 5
months view.

FIGURE 4. Patient 1. A 22-year-old female who underwent levator aponeurosis
and Muller muscle plication on the left side. (Left) Preoperative view. (Right)
Postoperative 12 months view.
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Patients
Patient 1. A 22-year-old female who underwent AMP on the left

side. The preoperative MRD-1 was 3 mm and the postoperative 12
months MRD-1 was 4 mm (Fig. 4).

Patient 2. A 23-year-old male who underwent AMPSA on the
right side. The preoperative MRD-1 was 2 mm and the postopera-
tive 5 months MRD-1 was 4 mm (Fig. 5).
Copyright © 2017 Mutaz B. Habal, MD. Unautho
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Patient 3. A 19-year-old female who underwent bilateral
AMPSA, bilateral epicanthoplasty, and left endoscopic forehead
lift. The preoperative 4 months MRD-1 was 1 mm and the post-
operative MRD-1 was 4 mm (Fig. 6).

DISCUSSION
In our previous research, the medial pretarsal fat compartment was
found to be located in the medial two-fifths of the tarsal plate. The
lateral border of the medial pretarsal fat compartment was
0.94� 0.22 mm lateral to the medial pupillary border.4 Thereafter,
we used 2 plication sutures instead of the usual 3 sutures. A medial
plication suture was made at the medial border of the pupil, and a
lateral plication suture was made at the midpoint of the lateral
border of the pupil and the lateral limbus.

In our previous papers, we confirmed that the levator sheath
covers the levator aponeurosis, and it continues anteriorly with the
inner layer of the orbital septum, as Whitnall described.3,5,6

The DMRD-1 was greater in the AMPSA group (1.7� 0.4 mm,
111.4%� 86.6% increment) than in the AMP group (1.1� 0.3 mm,
42.0%� 16.7% increment) (P< 0.001 [independent 2-sample t
test]). The difference between the AMPSA and AMP results (1.7
� 1.1 mm¼ 0.6 mm) was obtained by plicating the levator sheath.
Thus, we can say that the thickened part of the levator sheath is an
eyelid-elevating structure.

In conclusion, AMPSA may be an effective procedure for
correcting blepharoptosis where the MRD-1 is less than 2 mm.
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