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External Levator Advancement vs Müller’s
Muscle–Conjunctival Resection for Correction

of Upper Eyelid Involutional Ptosis

GUY J. BEN SIMON, MD, SEONGMU LEE, BS, ROBERT M. SCHWARCZ, MD,

JOHN D. McCANN, MD, PHD, AND ROBERT A. GOLDBERG, MD
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PURPOSE: To compare external levator advancement
nd Müller’s muscle–conjunctival resection (conjunc-
ivomullerectomy, or CJM) for correction of upper eyelid
nvolutional ptosis.

DESIGN: Retrospective, nonrandomized, comparative
nterventional case series.

METHODS: Review of medical records of 159 patients
272 surgical procedures) who underwent external leva-
or advancement or CJM was performed. MAIN OUTCOME

EASURES: Functional and cosmetic outcome, marginal
eflex distance one (MRD1), and surgical complications.

RESULTS: A total of 159 patients (51 men, 108
omen, mean age 70 years) underwent 272 surgical
rocedures for upper eyelid ptosis; concurrent blepharo-
lasty was performed in 141 cases. MRD1 increased an
verage of 1.6 (�1.5) mm, from 0.8 mm (�1.2) preop-
ratively to 2.3 mm (�1.2) postoperatively (P < .001).
ifteen patients (5.5%) underwent reoperation for resid-
al ptosis, nine (18%) in the external levator advance-
ent group, two (3%) in the CJM group, three (8%) in

he external plus blepharoplasty group, and one (1%) in
he CJM plus blepharoplasty group (P < .001). Patients
ho underwent external levator advancement had signif-

cantly more severe ptosis preoperatively but attained
imilar eyelid position postoperatively as compared with
JM patients. Complications included overcorrection in

our cases (1.4%), lagophthalmos of 1 mm in 10 (3.6%),
nd pyogenic granuloma in two (<1%).
CONCLUSIONS: External levator advancement and
JM performed alone or with concurrent blepharoplasty

re effective treatments for upper eyelid ptosis. Residual
tosis or postoperative eyelid retraction occurs in up to
0% of cases and can be addressed successfully with a
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econd operation. (Am J Ophthalmol 2005;140:
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NVOLUTIONAL BLEPHAROPTOSIS OCCURS IN THE EL-

derly population as a result of levator aponeurosis
dehiscence from the anterior tarsal surface or stretching

nd thinning of the aponeurotic fibers, resulting in a
owered upper eyelid position and a relative obstruction of
he superior visual field.1–3 Clinically, patients present with
lower resting upper eyelid position, a superior migration

f the upper eyelid crease, and narrowing or loss of the
ertical palpebral fissure height in downgaze and normal
evator muscle excursion.4 Recruitment of frontalis muscle
o raise the eyebrow and compensate for a superior visual
eld loss can ensue,5 and contralateral eyelid retraction
an be apparent in cases of asymmetric or unilateral
tosis.6
Surgical repair is usually required to reattach the levator

poneurosis to the anterior face of the tarsal plate with or
ithout shortening of the aponeurosis. This can be
chieved by means of an anterior approach through an
yelid crease incision. Posterior, transconjunctival resec-
ion of the Müller’s muscle and conjunctiva has also been
sed to correct mild to moderate upper eyelid ptosis.3,7–15

The purpose of the current study is to compare the
unctional and cosmetic outcome after external levator
dvancement or Müller’s muscle–conjunctival resection
conjunctivomullerectomy, or CJM) with or without con-
urrent blepharoplasty.

METHODS

RETROSPECTIVE REVIEW OF MEDICAL RECORDS OF ALL

atients who underwent surgery for upper eyelid involu-
ional ptosis either with or without blepharoplasty between
anuary 1999 and December 2003 was performed. The data
etrieved included age, gender, type of surgery, preopera-
ive and postoperative digital photographs, visual acuity,

arginal reflex distance one (MRD1; represents the dis-

LL RIGHTS RESERVED. 0002-9394/05/$30.00
doi:10.1016/j.ajo.2005.03.033
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ant between the inferior margin of the upper eyelid and
he pupillary light reflex in primary position of gaze,
easured in millimeters), lagophthalmos, and surgical

omplications. Patients were examined 1 day, 1 week, and
, 3, 6, and 12 months postoperatively and every year
hereafter. Postoperative measurements at the last fol-
ow-up visit were used for comparison. All surgeries were
erformed by two of us (R.A.G. and J.D.M.). The study
omplies with the policies of the local institutional review
oard.
Cosmetic outcome was graded on the basis of final eyelid

osition, eyelid crease, and eyelid symmetry, on an arbi-
rary scale of 0 to 3, with 0 indicating excellent results, 1
ood results, 2 poor results, and 3 reoperation either for
esidual ptosis or for overcorrection and consecutive eyelid
etraction. Cosmetic results were considered excellent
hen eyelid attained good position postoperatively, with
ood eyelid contour and crease, and both upper eyelids
ere at the same height or with no more than 1 mm of
ifference. If results were not satisfactory in one of these
arameters, cosmetic score was good. If outcome was not
atisfactory in two or more of these parameters, cosmetic
core was poor.

All patients who were scheduled for CJM underwent
harmacologic elevation of the ptotic eyelid with phenyl-
phrine 10% instilled in the inferior cul-de-sac. The
RD1 was assessed before and 10 minutes after instillation

f phenylephrine eyedrops. Resection was planned accord-
ng to the desired eyelid position, keeping in mind that the
eight attained with the phenylephrine test can be
chieved with 8.25 mm conjunctival–Müller’s muscle
esection.12 We performed 4 mm of Müller’s muscle and
onjunctival resection for each 1 mm of desired elevation;
arsus was not removed during the procedure. We per-
ormed external levator advancement in the following
ases: patients with more severe ptosis, no response on the
henylephrine test, patients with ocular surface disease,

TABLE 1. Demographics of 159 Patients (272 Eyelids)
Operated on for Involutional Blepharoptosis at the Jules

Stein Eye Institute, January 1999 Through December 2003

Variable Value

Gender

Male 51 (32%)

Female 108 (69%)

Age (y): mean (�SD) [range] 70 (�12) [37–93]

Visual acuity: mean [range] 20/30 [20/15–HM]

Levator excursion (mm): mean (�SD) 14 (�2.6)

Preoperative use of eyedrops 55 (20%)

Preoperative reduced bells 24 (9%)

Follow-up (mos): mean (�SD) [range] 8.2 (�9.5) [3–48]

HM � Hand motion.
nd the presence of a superior filtering bleb. f

RESECTION FOR CORRECTION OF UPPEOL. 140, NO. 3
If ptosis correction was performed concomitantly with
lepharoplasty, it was done after the skin muscle flap was
xcised. Patients who required bilateral surgery were oper-
ted on simultaneously on both upper eyelids.

Statistical analysis was performed with the paired sam-
les t test to evaluate preoperative and postoperative visual
cuity, intraocular pressure, and MRD1. One sample t test
as used to evaluate change in these variables by calcu-

ating delta values. The independent samples t test was
sed to asses the difference in these parameters and in
osmetic outcome score between different groups of pa-
ients. �2 nonparametric test was used to evaluate the
istribution of outcome and reoperation rate for different
urgeries (CJM vs external levator advancement with or
ithout upper eyelid blepharoplasty). The Fisher exact test
as used to evaluate difference in overcorrection rate
etween different groups. Pearson bivariate correlation was
sed to examine the influence of age on parameters such as
reoperative MRD1, visual acuity, and � MRD1. One-way
nalysis of variance (ANOVA) was used to compare
unctional and cosmetic outcome in all four groups of
atients (external levator advancement vs CJM either
ith or without blepharoplasty). We realize that we use an
rbitrary scale of 0 to 3 for cosmetic outcome, but we
ssume the change in each point in the 0 to 4 scale is
quivalent (that is, change from 0 to 1 is equal to change

IGURE 1. Box plot showing change in marginal reflex dis-
ance one (� MRD) in four groups of patients with involutional
tosis: external levator advancement (N � 51), Müller’s
uscle–conjunctival resection (CJM, N � 80), external leva-

or advancement with blepharoplasty (N � 37), and CJM with
lepharoplasty (N � 104). All surgeries were performed at the
ules Stein Eye Institute between 1999 and 2003. Patients who
nderwent external levator advancement (alone or with con-
urrent blepharoplasty) had more severe ptosis preoperatively
ut attained similar eyelid position postoperatively as compared
ith CJM patients; this is reflected by higher values of � MRD.
rom 1 to 2 or 2 to 3). If these assumptions are not met,

R EYELID INVOLUTIONAL PTOSIS 427
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hen the P values are approximate. Statistical analysis was
erformed with Microsoft Excel (Microsoft Corporation,
edmond, Washington, USA) and SPSS (SPSS, Inc,
hicago, Illinois, USA) programs. Conversion of Snellen

cuity to logarithm of minimal angle of resolution (log-
AR) values was performed.

RESULTS

NE HUNDRED AND FIFTY-NINE PATIENTS (51 MEN, 108

IGURE 2. Outcome of blepharoptosis surgery in 159 patients
272 eyelids) at the Jules Stein Eye Institute, 1999 through
003. Eighty-eight eyelids underwent external levator advance-
ent, and 184 eyelids underwent Müller’s muscle–conjuncti-
al resection, alone or with concurrent blepharoplasty.
osmetic outcome was graded on the basis of final eyelid
osition, eyelid crease, and eyelids symmetry, on an arbitrary
cale of 0 to 3, with 0 indicating excellent results, 1 good, 2
oor and 3 reoperation either for residual ptosis or for over-
orrection and consecutive eyelid retraction. *P < .01, �2

nalysis.

TABLE 2. Change in Marginal Reflex Distance One
(MRD1, mm) and Reoperation Rate for 159 Patients (272

Eyelids) Operated on for Blepharoptosis at the Jules Stein
Eye Institute, 1999–2003*

Group N

Preop

MRD

Postop

MRD

Delta

MRD

Reoperation

Rate (%)

External levator

advancement

51 0.5 2.0 �1.5 18%

CJM 80 1.1 2.5 �1.3 3%

External � blepharoplasty 37 0.1 2.6 �2.5 8%

CJM � blepharoplasty 104 0.9 2.3 �1.5 1%

CJM � Conjunctivomullerectomy.

*Patients underwent Müller’s muscle–conjunctival resection

(conjunctivomullerctomy) or external levator advancement,

alone or with concurrent blepharoplasty.
omen, mean age 70 years) underwent 272 surgical pro- h

AMERICAN JOURNAL OF28
edures for upper eyelid ptosis. One hundred forty-one
yelids underwent concurrent blepharoplasty. Bilateral
urgery was performed in 113 patients (71%). External
evator advancement was performed in 88 eyelids and CJM
n 184 eyelids. Demographics of the study population are
ummarized in Table 1.

MRD1 increased an average of 1.6 mm (�1.5), from 0.8
m (�1.2, range 0.5 to 3.0) preoperatively to 2.3 mm

�1.2, range 1.0 to 6.0) postoperatively (P � .001, one
ample t test for � MRD1). Visual acuity remained stable
fter surgery (� logMAR of �0.0012, P � .88, one sample
test). Older patients had a more severe ptosis preopera-

ively (R � 0.56, P � .001, for change in MRD1, Pearson
ivariate correlation). Similarly, older patients had lower
reoperative visual acuity, but this correlation was less
owerful (R � 0.3, P � .001).
Patients who underwent external aponeurosis surgery

IGURE 3. Outcome of blepharoptosis surgery in 159 patients
272 eyelids) at the Jules Stein Eye Institute, 1999 to 2003.
ighty-eight eyelids underwent external levator advancement
37 with blepharoplasty and 51 alone), and 184 eyelids under-
ent Müller’s muscle–conjunctival resection (104 with bleph-
roplasty and 80 alone). Cosmetic outcome was graded on the
asis of final eyelid position, eyelid crease, and eyelids symme-
ry, on an arbitrary scale of 0 to 3, with 0 indicating excellent
esults, 1 good results, 2 poor results, and 3 reoperation either
or residual ptosis or for overcorrection and consecutive eyelid
etraction. Patients who underwent Müller’s muscle–conjunc-
ival resection attained a better cosmetic outcome and had a
ower reoperation rate (P < .01, �2 analysis). CJM �
onjunctivomullerectomy.
ad more ptotic eyelids preoperatively (MRD1 0.33 [�1.5]

OPHTHALMOLOGY SEPTEMBER 2005
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m vs 1.0 [�0.9] mm, P � .001, independent samples t test)
ut attained a similar MRD1 postoperatively (2.3 [�1.6]
m vs 2.4 [�1.0] mm in the CJM group, P � .6).
herefore the change in MRD1 postoperatively was higher

or the external approach group (1.9 [�1.7] mm vs 1.4
�1.3] mm in the CJM group, P � .02). This was also the
ase for patients who underwent external levator advance-
ent with blepharoplasty (preoperative MRD1 0.1 mm,

ostoperative MRD1 to 2.6 mm) and CJM with blepharo-
lasty (preoperative MRD1 0.9 mm, postoperative MRD1
o 2.3 mm). The change in MRD1 (� MRD) for all four
roups is shown in Figure 1 and in Table 2. Change in
isual acuity and intraocular pressure was similar in both
roups.

Patients who underwent CJM had a better cosmetic
utcome than patients who underwent external levator
dvancement (mean outcome 0.7 for CJM vs 1.0 for
xternal levator advancement, P � .01, independent
amples t test). Similarly, when applying �2 analysis, a
igher percentage of CJM patients attained excellent and
ood outcome (51% and 33%, respectively) as compared
ith external levator advancement patients (43% and
5% in each category). Additionally, a lower percentage of
JM patients attained a poor outcome or underwent

TABLE 3. Functional and Cosmetic Outcome for 159
patients (272 Eyelids) Operated on for Blepharoptosis at

the Jules Stein Eye Institute, 1999–2003*

Variable Value

Surgery

External levator advancement 51 (19%)

CJM 80 (29%)

Blepharoplasty � external 37 (14%)

Blepharoplasty � CJM 104 (38%)

Delta MRD1† (mm) mean (�SD) 1.6 (�1.5), P � .001

Cosmetic outcome

Excellent 132 (49%)

Good 82 (30%)

Poor 39 (14%)

Reoperation‡ 19 (7%)

Complications

Eyelid retraction 4 (1.4%)

Lagophthalmos, 1 mm 10 (3.6%)

Pyogenic granuloma 2 (0.8%)

CJM � Conjunctivomullerectomy; MRD1 � marginal reflex

distance, measured from the upper eyelid margin to the pupillary

light reflex (in mm).

*Patients underwent Müller’s muscle–conjunctival resection

(conjunctivomullerctomy) or external levator advancement alone

or with concurrent blepharoplasty.
†Difference between MRD1 preoperatively to MRD1 postop-

eratively in mm; P was calculated using one sample t test.
‡Reoperation either for residual ptosis or for eyelid retraction.
eoperation for residual ptosis or for overcorrection or e

RESECTION FOR CORRECTION OF UPPEOL. 140, NO. 3
esidual eyelid retraction (13% and 4%, respectively) as
ompared with external levator advancement patients
18% and 14% in each category) (P � .009, �2 analysis)
Figure 2).

When evaluating outcome in all four groups of patients
CJM vs external levator advancement either with or
ithout upper blepharoplasty), preoperative MRD1 and
hange in MRD1 were statistically significantly different
etween groups (P � .001 and P � .002, respectively,
ne-way ANOVA); this most likely stems from the lower
RD1 value in patients who underwent external approach

tosis surgery (Table 2). Patients in the CJM group
ttained better cosmetic outcome (outcome score of 0.6 for
JM and 0.8 for CJM with blepharoplasty) than patients

n the external levator advancement group (outcome score
f 1.1 and 1.0, respectively, P � .02, one-way ANOVA).
his was also the case when nonparametric �2 analysis was
pplied, and better cosmetic outcome was found in the
JM groups (P � .007, �2) (Figure 3, Table 3).
Fifteen patients (5.5% of all procedures) had reopera-

ion for residual ptosis; this was more apparent in patients
ndergoing external levator advancement without bleph-
roplasty, with 9 of 51 eyelids (17.6%) needing reoperation
Table 2). Patients who underwent CJM either with or
ithout blepharoplasty had the lowest reoperation rate

1% and 2.5%, respectively), whereas patients undergoing
xternal levator advancement with blepharoplasty had a
eoperation rate of 8.1%; these differences were statisti-
ally significant (P � .001, Fisher exact test) (Figure 4).

Complications included overcorrection and consecutive

IGURE 4. Reoperation rate for residual ptosis in 159 patients
272 eyelids) at the Jules Stein Eye Institute, 1999 through
003. Fifty-one eyelids underwent external levator advance-
ent, and 80 eyelids underwent Müller’s muscle–conjunctival

esection (CJM) as the first surgical procedure. External levator
dvancement with blepharoplasty was performed in 37 eyelids,
nd CJM with blepharoplasty was performed in 104 eyelids.
eoperation rate was the lowest (4%) in patients undergoing
JM either with or without blepharoplasty (P � .007, �2).
yelid retraction in four patients (1.4%); three underwent

R EYELID INVOLUTIONAL PTOSIS 429
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JM and one underwent external levator advancement.
hree of these patients underwent successful correction of
yelid retraction; in one patient surgery to correct eyelid
etraction was unsuccessful (Figure 5). Patients who un-
erwent CJM had a higher chance of overcorrection and
ostoperative upper eyelid retraction (P � .001, Fisher
xact test). Ten cases (3.7%) showed mild lagophthalmos
�1 mm) postoperatively. Pyogenic granuloma developed
n two cases (�1%), and prolonged eyelid edema devel-
ped in three cases (1%) but subsided spontaneously.

DISCUSSION

HIS STUDY SUPPORTS PREVIOUS REPORTS THAT EXTERNAL

evator advancement and Müller’s muscle–conjunctival
esection performed alone or with concurrent blepharo-
lasty are both effective in correction of involutional upper
yelid ptosis.7,10,13–19 Reoperation rate for residual ptosis is

IGURE 5. A 62-year-old woman with bilateral upper eyelid
nvolutional ptosis and dermatochalasis (top). She underwent
ilateral Müller’s muscle–conjunctival resection and upper
lepharoplasty. (Bottom) Three months postoperatively, func-
ional and cosmetic outcome is good, but there is right upper
yelid retraction due to surgical overcorrection. The patient
nderwent surgery to correct right eyelid retraction, but there
as no improvement in eyelid position postoperatively.
ow in CJM (�3%) and can be as high as 17% in external w

AMERICAN JOURNAL OF30
tosis repair. Overcorrection and eyelid retraction is not
ommon (1.4%) but may be more prevalent in CJM.
osmetic outcome, based on eyelid contour, eyelid crease,

nd eyelid symmetry, may be higher in CJM, even more so
hen performed concomitantly with upper blepharoplasty.
owever, it is important to realize that the two groups

iffer in the degree of ptosis preoperatively; patients who
nderwent CJM had minimal ptosis to start with as
ompared with patients who underwent external levator
dvancement. This may have caused a selection bias;
herefore, it is anticipated that the CJM group had a lower
eoperation rate and better cosmetic outcome. Keeping
hat in mind, our results emphasize the relatively successful
utcomes in both cases.
External levator advancement for blepharoptosis is an

ffective procedure in establishing good eyelid position,
ith reported success rates of 70% to more than
5%.16,17,20–23 In a recent study,20 828 patients who were
perated on for blepharoptosis by superior levator advance-
ent were evaluated. Eighty percent of the patients

ttained satisfactory results, defined as postoperative
RD1 greater than 2.0 mm and less than 4.5 mm with less

han 1 mm of asymmetry between two eyelids. Reoperation
ate was 8.7% in all patients, 5.2% of unilateral and 13%
f bilateral cases. Other studies describe a reoperation rate
f 2.5% and an overcorrection rate of 3.4% with external
evator advancement.24 We had a similar reoperation rate
f 5.5% for all patients, but rates of 8.1% and 17.6% for
atients undergoing external levator advancement either
ith or without blepharoplasty, respectively. This discrep-
ncy may be related, at least in part, to the fact that levator
dvancement patients had a more severe ptosis preopera-
ively as compared with CJM patients. Interestingly, over-
orrection and eyelid retraction were more prevalent in
JM patients, but the rate of overcorrection for all patients
as relatively low (1.4%).
Excellent results have also been reported with Müller’s
uscle–conjunctival resection for blepharoptosis.7,19,25–27

everal mechanisms contribute to eyelid elevation at-
ained with this procedure; these include vertical shorten-
ng of the posterior lamella, plication or advancement of

üller’s muscle, and levator aponeurosis and cicatricial
hanges.25,28–30 External levator resection enables intraop-
rative adjustment of the eyelid position, whereas CJM
equires careful preoperative planning of the desired tissue
o be excised. This is aided by instillation of phenylephrine
0% or 2.5%, which stimulates the sympathetically inner-
ated Müller’s muscle, causing it to contract, shorten, and
levate the eyelid. We believe that if the eyelid fails to
espond to the phenylephrine test, an alternative proce-
ure such as external levator resection should be per-
ormed.25

Our patients who underwent CJM attained better
osmetic results based upon eyelid contour, eyelid
rease, and eyelid symmetry as compared with patients

ho underwent external levator advancement. It is

OPHTHALMOLOGY SEPTEMBER 2005
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ossible that with the use of a Putterman clamp, a more
ccurate advancement of levator aponeurosis is per-
ormed without altering the eyelid contour or eyelid
rease.27 This finding may also reflect the fact that the
JM group had a much lower degree of ptosis preoper-

tively. Most patients in the current study, however,
egardless of type of surgery performed, attained excel-
ent or good cosmetic results. Interestingly, overcorrec-
ion and consecutive eyelid retraction were more
revalent in CJM patients, but because only four pa-
ients were operated on for overcorrection, any conclu-
ion in that regard may be inaccurate.

Our reoperation rate after external levator advance-
ent was 18% when performed alone and 8% when

erformed with concurrent blepharoplasty. Selection of
atients in the current study may influence this rela-
ively high reoperation rate. Patients who underwent
xternal levator advancement had significantly more
evere ptosis preoperatively as compared with patients
ho underwent CJM and we believe that with a similar
egree of ptosis, both surgeries may result in good
unctional and cosmetic outcome. Previous studies dem-
nstrate excellent results for levator advancement with
lepharoplasty.31

Limitations of the current study stem from its retro-
pective design. Patients who underwent external leva-
or advancement had significantly lower preoperative

RD1 as compared with CJM patients and hence had
ore severe levator dehiscence. Postoperatively, these

atients attained MRD1 similar to that of CJM patients,
mplying that external levator advancement with intra-
perative adjustment of eyelid position is a powerful
urgical procedure that can be performed in any degree
f involutional ptosis with good levator excursion. This
s not the case, however, for CJM, which was performed
n our patients with less severe ptosis. The Schirmer test
nd tear breakup time were not performed routinely in
ll patients. Several investigators believe that excision
f conjunctiva may damage the accessory lacrimal
lands of Wolfring, situated in the upper tarsal border,
hich may aggravate dry eyes.27 Others32 have found no
ffect of eyelid ptosis repair by CJM on tear production.
espite the limitations, we believe that our study, along
ith previously published data, supports that external

evator advancement and Müller’s muscle– conjunctival
esection performed alone or with concurrent blepharo-
lasty are effective in correcting involutional blephar-
ptosis.
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