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Eyelid Contour Analysis Following Muller’'s Muscle-conjunctival Resection and
Levator Aponeurosis Advancement in Mild to Moderate Belpharoptosis
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Sang Min Lee, MD, Helen Lew, MD, PhD
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Department of Ophthalmology, CHA Bundang Medical Center, CHA University, Seongnam, Korea

Purpose: To analyze both the effects and the eyelid contour of Miiller's muscle-conjunctival resection and levator aponeurosis
advancement in patients with mild to moderate belpharoptosis.

Methods: We conducted a retrospective cross-sectional study including 20 eyes of 16 patients who underwent Mller's mus-
cle-conjunctival resection and 25 eyes of 17 patients who underwent levator aponeurosis advancement from January 2012 to
December 2015, where each patient was followed up for at least 6 months. Surgical success was defined as either a marginal re-
flex distance 1 (MRDy) elevation greater than 2.5 mm postoperatively or a bilateral MRD; difference less than 0.5 mm. Both the
conventional and 12 oblique mid-pupil lid distances were measured every 15 degrees using custom software developed in the
MATLAB program (MathWorks, Natick, MA, USA).

Results: The average correction of Miller's muscle-conjunctival resection was 1.1 mm, while that of levator aponeurosis ad-
vancement was 0.9 mm. There was no significant difference in MRD+, MRD, function of levator palpebrae muscle, or lid contour
in the preoperative status between the Miiller's muscle-conjunctival resection group and the levator aponeurosis advancement
group. The surgical success rate was 85% in the Muller's muscle-conjunctival resection group and 84% in the levator aponeu-
rosis advancement group, but this difference was not significant. The postoperative lid contour (superomedial side, 15°) was
more effective in the Miller's muscle-conjunctival resection group (p < 0.05).

Conclusions: Overall, both types of blepharoptosis surgery were effective at correcting mild to moderate blepharoptosis. The
correction of mild to moderate blepharoptosis using Miiller's muscle-conjunctival resection is an effective technique for elevating
the eyelid and normalizing the eyelid contour.
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Figure 1. Measurement of marginal reflex distance 1 (MRD)),
marginal reflex distance 2 (MRD»), and brow to pupil distance
(BPD). MRD;, MRD,, BPD are measured by Image J pro-
gram (NIH, Bethesda, MD, USA).

Figure 2. Eyelid contour analysis. Equally spaced multiple ra-
dial mid-pupil lid lines (15°) by MATLAB program
(MathWorks, Natick, MA, USA).



Table 1. Demographic characteristics of the subjects

MMCR (n = 16)/(20 eyes) LAA (n = 17)/(25 eyes) p-value
Age (years) 55.44 + 13.12 45.29 + 18.35 0.079
Sex (male:female) 4:12 13:4 0.003
Unilateral:Bilateral 12:4 9:8 0.188
MRD; (mm) 1.90 + 0.72 2.09 + 0.80 0.417
MRD; (mm) 5.56 + 0.80 5.38 + 0.63 0.905
BPD (mm) 27.30 + 0.75 28.11 + 0.84 0.811
Success rate (%) 85 (17/20) 84 (21/25) 1.000

Values are presented as mean + SD unless otherwise indicated.

MMCR = Miiller’s muscle-conjunctival resection; LAA = levator aponeurosis advancement; MRD;

marginal reflex distance 2; BPD = brow to pupil distance.

Table 2. Comparison of preoperative mid-pupil lid distance
between MMCR group and LAA group

MMCR (mm) LAA (mm) p-value”
0° 7.11 + 0.45 7.69 + 0.82 0.201
15° 473 +0.51 5.08 + 0.67 0.349
30° 3.32 +0.44 3.57 + 0.54 0.404
45° 2.58 + 0.68 2.83 £ 0.77 0.391
60° 2.18 +0.75 2.36 + 0.68 0.488
75° 1.99 + 0.67 2.13 + 0.71 0.559
90° 1.90 + 0.72 2.09 + 0.80 0.417
105° 1.97 +0.54 2.11 + 0.63 0.539
120° 2.14 + 0.70 2.29 +0.77 0.567
135° 2.55 + 0.83 2.72 +0.71 0.572
150° 3.35 + 0.91 3.45 + 0.72 0.781
165° 4.85 +0.97 5.02 + 0.89 0.719
180° 8.09 + 0.79 8.59 + 0.92 0.411
195° 10.48 + 1.38  11.00 + 1.23 0.324
210° 8.43 +0.84 8.35 + 1.09 0.688
225° 7.16 + 0.91 6.81 + 0.83 0.514
240° 6.21 + 0.77 5.96 + 0.67 0.547
255° 5.78 + 0.78 5.52 + 0.61 0.578
270° 5.56 + 0.80 5.38 + 0.63 0.905
285° 574 +0.72 5.59 + 0.69 0.793
300° 6.14 + 0.69 5.95 +0.75 0.691
315° 6.64 + 0.35 6.43 +0.79 0.583
330° 8.03 + 0.47 7.73 + 0.53 0.560
345° 11.14 £ 0.63  10.63 + 0.71 0.352

Values are presented as mean + SD unless otherwise indicated.
MMCR = Miiller’s muscle-conjunctival resection; LAA = levator
aponeurosis advancement.

“Independent -test.
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Figure 3. Polar plot of lid contour of preoperative of ptosis patients. (A) Miiller’s muscle-conjunctival resection group. (B) levator
aponeurosis advancement group. (C) Comparision with two groups. MMCR Pre-OP = preoperative lid contour of Miiller’s mus-
cle-conjunctival resection group; LAA Pre-OP = preoperative lid contour of levator aponeurosis advancement group.

Table 3. Comparison of mid-pupil lid distance between pre-, postoperative and increment in MMCR group and LAA group
MMCR (mm) LAA (mm)

e W p—value’\
Pre Post p-value Pre Post p-value

0° 7.11 + 0.45 837 £0.72 0.000 7.69 + 0.82 7.56 £ 0.74 0.892 0.074
15° 4.73 £ 0.51 6.22 + 0.65 0.000 5.08 £ 0.67 5.24 £ 0.87 0.687 0.007
30° 3.32+£0.44 4.66 £+ 0.55 0.001 3.57 £ 0.54 4.13 £ 0.77 0.045 0.078
45° 2.58 + 0.68 3.78 £+ 0.61 0.001 2.83 £ 0.77 3.54 £ 0.91 0.011 0.406
60° 2.18 + 0.75 3.28 + 0.80 0.001 2.36 + 0.68 3.16 £ 0.93 0.009 0.633
75° 1.99 + 0.67 2.98 £+ 0.65 0.002 2.13 £ 0.71 2.99 +0.93 0.005 0.979
90° 1.90 + 0.72 2.95 +0.76 0.001 2.09 + 0.80 2.97 + 0.89 0.003 0.948
105° 1.97 + 0.54 3.04 +0.83 0.002 2.11 £ 0.63 3.10 + 1.01 0.001 0.808
120° 2.14 £ 0.70 3.30 + 0.81 0.000 2.29 £ 0.77 344 +1.10 0.000 0.651
135° 2.55+0.83 3.84 £ 0.93 0.000 2.72 £ 0.71 4.07 £ 1.25 0.000 0.539
150° 3.35 £ 0.91 4.78 £ 0.93 0.000 345 +0.72 5.02 +1.45 0.000 0.588
165° 4.85 + 0.97 6.53 + 1.40 0.000 5.02 £+ 0.89 6.66 + 1.70 0.002 0.804
180° 8.09 +0.79 9.66 + 1.67 0.000 8.59 +0.92 9.33 £ 1.76 0.021 0.550
195° 10.48 + 1.38 10.87 + 1.79 0.178 11.00 + 1.23 10.71 + 1.87 0.654 0.912
210° 8.43 + 0.84 8.79 + 1.46 0.575 8.35 +£ 1.09 8.28 +1.03 0.892 0.389
225° 7.16 + 0.91 7.23 +1.12 0.784 6.81 + 0.83 6.71 £+ 0.95 0.884 0.375
240° 6.21 + 0.77 6.42 + 0.79 0.697 5.96 + 0.67 5.89 + 0.81 0.906 0.378
255° 5.78 £ 0.78 5.89 + 0.58 0.806 5.52 £ 0.61 5.49 £+ 0.67 0.910 0.427
270° 5.56 + 0.80 5.64 +0.77 0.797 5.38 £ 0.63 5.30 + 0.94 0.846 0.638
285° 574 £ 0.72 5.79 + 0.68 0.821 5.59 £ 0.69 5.41 +£0.93 0.769 0.557
300° 6.14 + 0.69 6.11 + 0.61 0.905 5.95 £0.75 5.74 + 1.00 0.793 0.611
315° 6.64 + 0.35 6.80 + 0.82 0.525 6.43 + 0.79 6.39 + 0.93 0.801 0.574
330° 8.03 + 0.47 8.10 £ 0.73 0.780 7.73 £ 0.53 7.64 + 0.89 0.800 0.414
345° 11.14 + 0.63 11.15 + 0.93 0.808 10.63 + 0.71 10.61 + 0.99 0.812 0.147

Values are presented as mean + SD unless otherwise indicated.
MMCR = Miiller’s muscle-conjunctival resection; LAA = levator aponeurosis advancement.
"Paired r-test; TIndependent t-test.
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Figure 4. Polar plot of lid contour between preoperative and postoperative ptosis patients. (A) Miiller’s muscle-conjunctival resection group.
(B) Levator aponeurosis advancement group. MMCR Pre-OP = preoperative lid contour of Miiller’s muscle-conjunctival resection group;
MMCR Post-OP = postoperative lid contour of Miiller’s muscle-conjunctival resection group; LAA Pre-OP = preoperative lid contour of
levator aponeurosis advancement group; LAA Post-OP = postoperative lid contour of levator aponeurosis advancement group.
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Figure 5. Polar plot of postoperative lid contour between Miiller’s
muscle-conjunctival resection group and levator aponeurosis ad-
vancement group. The postoperative lid contour (superomedial
side, 15°) was more effective in the Miiller’s muscle-conjunctival
resection group (p < 0.05). MMCR Post-OP = postoperative lid
contour of Miiller’s muscle-conjunctival resection group; LAA
Post-OP = postoperative lid contour of levator aponeurosis ad-
vancement group.
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