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Standard upper blepharoplasty involves removal of both the skin and a portion Correspondence:
of the underlying orbicularis oculi muscle. The senior author had observed sluggishness of ~ Fereydoun Don Parsa
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eyelid closure, lagophthalmos as well as varying degrees of eye irritation in certain patients Plastic Surgery, University of Hawaii,
during the early postoperative period. He postulated that these findings could be due to John A Burns School of Medicine,
orbicularis muscle excision. He therefore undertook a prospective study 27 years ago 1329 Lusitana Street, Suite 807,
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comparing standard blepharoplasty on one eyelid to skin-only excision on the fellow eyelid. Tel: +1808526-0303
A randomized, prospective, single-blinded study was designed using the fellow eye Fax: +1808536-8836

as an internal control. 22 patients undergoing upper blepharoplasty procedure requiring E-mail: fdparsa@gmail.com
greater than 5 mm of skin resection and with no history of ophthalmologic disease, dry eye, or
previous eyelid surgery were selected. Upper blepharoplasty was performed with skin-only
removal on one side, and combined skin-muscle removal on the other side. Patients were
evaluated until six months after surgery except for two patients who were lost to follow-up
after three months. Sluggish eyelid closure, lagophthalmos, dry eye and aesthetic result were
outcome measures scored by patient survey, the operating surgeon, and a blinded expert panel.

There were comparable aesthetic outcomes in both eyelids. The incidence of sluggish
eyelid closure, lagophthalmos and dry eye syndrome were significantly higher in eyelids
where wide segments of muscle had been resected.

Muscle-sparing upper blepharoplasty produces similar aesthetic outcomes as

conventional blepharoplasty, while significantly reducing the complications of sluggish eyelid
closure, lagophthalmos and dry eye disease. The authors therefore recommend muscle-sparing
upper blepharoplasty.
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the orbicularis oculi, which closes the eyelid, function in concert
to protect the conjunctiva and cornea [4]. Any injury to these
Conventional upper blepharoplasty typically involves removal structures creates an imbalance that may vary from lagophthal-
of skin, orbicularis oculi muscle and, frequently, portions of the mos to ptosis of the upper eyelid with troublesome clinical

periorbital fat [1-3]. The levator, which opens the eyelid, and manifestations [S]. The senior author noted that following stan-
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dard upper blepharoplasty, sluggishness in lid closure was often
associated with lagophthalmos and occasional dry eye symp-
toms when relatively large segments of the underlying muscle
had been excised. Based on such observations, this prospective
study was designed in 1985 and continued to 2013. Both aes-
thetic and functional outcomes were evaluated when only skin
was removed on one side and skin with muscle was removed on
the contralateral eyelid.

The literature is generally silent on the effect that removal or
preservation of the orbicularis muscle has on the aesthetic or
functional outcome [6-9]. Fagien [2] in 2002, and Rohrich et
al. [1] in 2004, advocated muscle sparing for physiologic and
aesthetic reasons. Rohrich et al. [ 1] recommends the excision of
“redundant orbicularis” once skin has been removed and preser-
vation of the muscle in “non-redundant cases”. It has been ar-
gued by few authors that orbicularis removal may improve aes-
thetic outcomes [10,11]. A recent prospective left-right study
found that sparing of the orbicularis oculi decreased postopera-
tive pain, edema, itching and hematoma, while producing good
aesthetic results when compared to conventional surgery in the
fellow eye [12].

Postoperative complications of upper blepharoplasty include
swelling, pain, peribulbar hematoma, dry eye, lagophthalmos,
chemosis, ptosis, granulomas, and webbing [1-5]; rare compli-
cations include ectropion, vision loss, retrobulbar hematoma
and blindness [5]. Lagophthalmos that follows aesthetic upper
blepharoplasty is frequently due to excessive removal of skin as
shown in Fig. 1. The photograph was taken before this study
was undertaken and depicts a patient attempting to gently close
her eyelids at six months following bilateral “standard” skin-
muscle excision. Despite a normal Bell's phenomenon, she re-
mained symptomatic with eye irritation and redness, requiring
eye lubricants and moisturizers during five years of follow-up.
During this period, she showed no noticeable improvement of
sluggish lid closure, but lagophthalmos improved significantly
and was no longer present after a year of follow-up. At that time,
it was the senior author’s (ED.P.) opinion that excessive skin re-
moval was the primary cause of the patient’s condition. Even so,
he questioned whether the patient would have developed post-
operative lagophthalmos, sluggish lid closure and dry eye symp-
toms if the orbicularis muscle had not been removed during
surgery. This question became the primary motivation to un-
dertake the present study in 1985. This prospective study sug-
gests that relatively wide but incomplete orbicularis muscle exci-
sion may in fact contribute to sluggish lid closure, lagophthal-
mos and dry eye disease.

Our goal in undertaking this study was to investigate whether
upper blepharoplasty with sparing of orbicularis oculi could de-
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crease the incidence of postoperative sluggish eyelid closure,
lagophthalmos and dry eye, while producing equivalent aesthet-
ic outcomes to surgery with muscle resection.

Patient selection

From 1985 to 2013, 22 patients requiring greater than S mm of
skin resection underwent bilateral upper blepharoplasties with
removal of muscle on one side and leaving muscle intact on the
other side. Although the senior author has a busy aesthetic
blepharoplasty practice, only 22 patients, less than 0.5% of the
total number of eyelid procedures performed by him, knowingly
consented to undergo these separate procedures, as was clearly
documented on each consent form; these patients are reviewed
in this report. Patients requiring simultaneous brow lift or with a
history of previous eyelid surgery, ophthalmic surgery, dry eye
disease or use of eye drops for symptoms such as foreign body
sensation, tearing, itchiness or redness were excluded from the
study. Botulinum toxin injection six months before surgery and

during the study period was also exclusion criteria.

Surgical techniques

All procedures were performed by the same surgeon using the
same operative technique in all patients. Upper eyelids were
marked in a standard fashion corresponding to the amount of
skin to be excised as shown in Fig. 2. Skin and the underlying
portion of orbicularis oculi were excised en bloc from one eyelid
of each patient in standard upper blepharoplasty fashion, while
skin alone was excised from the lid of the fellow eye in alternat-
ing the sides in consequent patients (Figs. 2,3).It was not possi-
ble to delineate, measure or document the precise outlines of
the inner canthal or extra canthal orbicularis during the proce-
dures. It is highly likely that in patients undergoing wider skin-
muscle excision, it was also necessary to remove varying por-
tions of inner and extra canthal orbicularis. This removal would
certainly affect patients’ eyelid closure mechanics.

Seven patients underwent concurrent lower blepharoplasties
using fat-preserving capsulopalpebral repair with total preserva-
tion of the lower eyelid orbicularis muscle and lateral musculo-
plasty. This technique is identical to that described in our pub-
lished case series in 2008 [13]. In this previous study, as well as
in the present paper, no findings suggestive of “fish-mouthing’,

“rounding’, scleral show or ectropion were noted [13].
Outcomes

Patients were evaluated both by the operating surgeon, who ob-
jectively assessed for any postoperative complications, and by a
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Fig. 1. Standard upper blepharoplasty

This 60-year-old patient had undergone “"standard” upper blepha-
roplasties six months previously with removal of skin and muscle.
She developed sluggish lid closure, lagophthalmos and eye irrita-
tion after surgery.

Fig. 2. Preoperative marking

Patient has been marked for skin-only excision of upper eyelid skin
on one side and combined skin-muscle excision of the contralateral
eyelid.

panel of actively practicing plastic surgeons, who evaluated for
aesthetic outcome. At one week, two weeks, six weeks, three
months and six months postoperatively, the operating surgeon
examined each patient for the presence or absence of complica-
tions. Lagophthalmos was measured in millimeters in extreme
downward gaze (Fig. 4), while sluggish lid closure was evaluated
by asking patients to close their eyes as though sleeping or by
having patients blink normally. Photographs were taken before
surgery (Fig. 2), at the completion of the procedure (Fig. 3), as
well as at three months and at six months following the opera-
tion (Figs. 5-10). Any degree of sluggish lid closure, lagophthal-
mos as well as symptoms and findings of dry eye disease were
documented as either present or absent (Table 1). If lagopthal-
mos was identified, the patient was also examined for a normal
Bell's phenomenon. Patients with persistent symptoms related
to dry eye were followed for a longer time period.
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Fig. 3. Intraoperative left-right comparison

Intraoperative photograph of a patient at the completion of upper
blepharoplasties after skin-only excision of the right upper eyelid
and combined skin-muscle excision of the left eyelid in a 54-year-
old patient. Tarsal fixation was also performed.

Fig. 4. Postoperative dynamic evaluation

Postoperative photograph of a 72-year-old patient taken at ex-
treme downward gaze at one week after surgery. Lagophthalmos is
present on the right eyelid where 13 mm of combined skin-muscle
was removed. Lower blepharoplasties were also performed. Note
the patient's unsuccessful attempt to close her eyes forcefully.
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An anonymous patient satisfaction survey was conducted us-

ing questionnaires. These surveys were provided to all patients
at six months after surgery. Patients were queried regarding age,
date of surgery, ethnicity, satisfaction with outcome, any per-
ceived difference between eyelids, preference of appearance of
one side over the other, foreign body sensation, tearing, burning
and eye irritation.

Evaluations were also made by three actively practicing plastic
surgeons who examined patients’ before and after photographs
at six months after surgery. If the patient was lost to follow-up,
photographs from the latest office visit were used. The evaluators
were blinded to the type of repair, but were informed that none
of the patients had undergone concurrent brow lift—an exclusion
criteria—or had previous eyelid or brow lift operations. They were
asked whether the eyelids had an outcome they would consider
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Fig. 5. Preoperative photograph

Before photograph of a 58-year-old patient undergoing bilateral
upper and lower blepharoplasties. Skin-only resection was random-
ly assigned to one upper eyelid and muscle-skin resection assigned
to the other lid.

Fig. 6. Postoperative left-right comparison

Postoperative photograph of the patient in Fig. 5 six months after 8
mm skin-only excision of the left lid and combined skin-muscle ex-
cision of the right upper eyelid. Tarsal fixation was done on both
sides. Concurrent lower blepharoplasties were also performed. This
patient had no postoperative complications.

in their own practice as “good and comparable between right and

left sides”; “good, but not comparable between right and left
side”; and “poor on one or on both sides” and to grade each eye-
lid separately (Table 2). Evaluation by the same expert panel of
surgeons took place after all photographs for the 22 subjects were
obtained to ensure consistency of evaluation.

Statistical analyses were conducted using Fisher’s exact test
with mid-p, two-sided values of P < 0.05 considered significant.

RESULTS

The duration of the study was 27 years from 1985 to 2013. The
study population of one male and 21 female subjects had an age
mean of 62, a median of 63.5, and a range of 44 to 78 years. In
regards to ethnicity, 11 patients self-identified as Asian, four
identified as mixed, and seven as Caucasian. Two female pa-
tients (9%) were lost to follow-up after their three months post-
operative visit. The remaining 20 patients or 91% were followed
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up to six months after surgery. Tarsal fixation to improve the su-
pratarsal crease definition or to create one when the crease was
absent, was performed concurrent to standard blepharoplasty in
11 (50%) patients; two of these patients self-identified as mixed-
Asian and other ethnicity, and nine identified as Asian. The
mean time of office follow-up was 5.8 months.

During the office follow-up visits at one week after surgery,
sluggish eyelid closure was noted in seven patients (32%). Slug-
gishness of lid closure was unilateral and only affected eyelids
with skin-muscle resection (Table 1). The average amount of
muscle removed in these patients was 15.3 mm and the mean
age was 73.1 years (Table 1). In contrast, patients who did not
demonstrate sluggish lid closure had a mean age of 56.8 years
and had undergone an average of 8.3 mm skin-only or skin-
muscle excision (Table 1). The increased incidence of sluggish

Fig. 7. Preoperative photograph

Before photograph of a 71-year-old patient undergoing bilateral
upper blepharoplasties. Skin-only excision was randomly assigned
to one eyelid and muscle-sparing excision randomly assigned to
the other lid.

Fig. 8. Postoperative left-right comparison

Postoperative photograph of the patient in Fig. 7 six months after
13 mm of skin-only excision of the left lid and combined skin-mus-
cle excision of the right upper eyelid. Patient also underwent con-
current lower blepharoplasties. This patient had temporary lagoph-
thalmos and symptoms of dry eye on the right side that lasted less
than four weeks. The panel of experts found "good but not compa-
rable” outcomes on both sides and felt she could benefit from right
eyebrow lift. The panel graded the outcome as “aesthetically good”
on both sides.
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eyelid closure with skin-muscle removal compared to skin-only
removal was statistically significant (P < 0.05). The sluggishness
persisted in all patients during the period of follow-up and was
not found to be more severe in patients who had undergone tar-
sal fixation. This group of seven patients with sluggish eyelid
closure included four of the five patients (80%) who exhibited
lagophthalmos of the ipsilateral eye postoperatively, and S of the
7 (72%) patients who reported dry eye symptoms after surgery.
None of the patients reported an awareness of their sluggish

eyelid closure either during office visits or in their responses to

Fig. 9. A case of pseudoptosis

Before photograph of a 78-year-old patient with bilateral upper
eyelid pseudoptosis due to excess skin. No true ptosis was present.
Note patient's attempt to improve his visual field by elevating the
eyebrows.
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the mailed questionnaires six months after the procedures.
Lagophthalmos measuring less than 3 mm affected five pa-
tients (23% of the total patients) who had undergone an average
of 15.8 mm of combined skin-muscle excision. It resolved in all
patients within two to six weeks after surgery. All patients with
lagophthalmos displayed a normal Bell's phenomenon on ex-
amination. Fig. 4 illustrates a 72-year-old patient seven days after

Fig. 10. Postoperative left-right comparison

Postoperative photograph of the patient in Fig. 9 six months after
21 mm of skin-only excision of the right lid and combined skin-
muscle excision of the left upper eyelid. No tarsal fixation was per-
formed. This patient had lagophthalmos of the eye that lasted one
week but presented no dry eye symptoms. Note the absence of
frontalis hyperactivity and dropping of the eyebrows. The panel of
experts found the outcomes as "good and comparable” on both
sides and graded the case as "aesthetically good".

Table 1. Patient characteristics and postoperative findings and symptoms

Age Width of With tarsal Slugg_ish closure Sluggisf_l Lagor_)hthalmos Lag(_)phthalmos Dry eye s_,k_in- Dry eye skin-
muscle : skin-only closure skin- skin-only skin-muscle  only excision muscle

(yr) . fixation i ) i AT - Lo
excision (mm) excision side muscle side excision side excision side side excision side

78 21 X X

75 17 X X X X

72 16 X

71 15 X X X X

76 14 X X

72 13 X X X

71 13 X X

64 13

68 I X X X

66 11

48 9 X X

49 9

58 8

58 8 X

69 8 X

49 7 X

63 7 X

54 7 X

56 7 X

58 6

44 6 X

45 6
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13 mm of combined skin-muscle was removed from the right
eyelid. She is unable to close the right eye despite her forceful
attempt. In one 75-year-old patient lagophthalmos was bilateral
after 17 mm of excision, but more severe in the skin-muscle re-
section side than the skin-excision side (Table 1). In this patient,
lagophthalmos lasted six weeks after surgery on the combined
skin-muscle excision side but subsided within two weeks on the
skin-only removal side. Concurrent lower blepharoplasty in sev-
eral patients was not found to affect outcomes and no lower lid
complication was documented. The higher incidence of lagoph-
thalmos with skin-muscle excision compared to skin-only exci-
sion was statistically significant (P < 0.05).

Varying degrees of dry eye symptoms such as foreign body
sensation, tearing and irritation were reported in seven patients
(32%), as shown in Table 1. All these patients were followed for
a minimum of six months. Five of these patients presented ei-
ther lagophthalmos or sluggish lid closure or both (Table 1). In
one patient, mild symptoms of eye irritation and rare itchiness
were still present at one year after surgery; this patient was fol-
lowed beyond the timeframe of this study. No dry eye symp-
toms were noted in eyes that underwent skin-only removal (Ta-
ble 1). All patients with dry eye symptoms were treated with
moisturizers and lubricants while the symptoms persisted, and

all responded readily to standard care. Discontinuation of eye

No. of Average

Outcome Excision eyelids score?
Aesthetically good Skin-only 19 2.81
Skin-muscle 18 2.78
Aesthetically acceptable to good ~ Skin-only 3 1.66
Skin-muscle 4 1.75
Aesthetically poor to acceptable  Skin-only 0 0
Skin-muscle 0 0

a“Aesthetically poor outcome” was graded as 1; “aesthetically acceptable out-
come” was graded as 2; and “aesthetically good outcome” was graded as 3.
The obtained grades were added, averaged and the final scores were interpreted
as “aesthetically poor to acceptable outcome” when the average score was 1.00
to 1.50; as “aesthetically acceptable to good outcome” for the average scores of
1.51 to 2.00; as “aesthetically good outcome” when the average score was
above 2.01.

Archives of Plastic Surgery

care in two patients resulted in recurrence of symptoms and re-
solved with resumption of treatment.

Anonymous questionnaires were completed by 20 (91%) pa-
tients. Of these 20 patients, 19 respondents were female and
one was a male. The remaining two patients (9%) did not re-
spond to the questionnaire at six months after surgery and were
lost to follow-up. The records, however, indicate that these pa-
tients were satisfied with the outcome and presented no abnor-
mal findings and no symptoms at three months after surgery. Of
the 19 female respondents, 15 women (79%) expressed satisfac-
tion from the procedures and found both sides comparable. In
addition, four women (21%) felt more skin should be removed
from one of the eyelids. Of these four women, two expressed
concern about the eyelid where only skin had been excised,
while the other two women expressed concern about the eyelid
where skin and muscle had been removed. In one female pa-
tient, simple excision of 2 mm of excess skin corrected the con-
dition and satisfied the patient; during revision no muscle could
be identified due to scar tissue present. In the other three wom-
en, although further excision was offered, they declined revision
and in time felt that the results are good and acceptable. Al-
though seven patients complained of dry eye symptoms during
their office visits, only one patient made mention of dry eyes in
the questionnaire.

Patients’ photographs (Figs. 5-10) were reviewed by a panel of
three plastic surgeons. For two patients, the reviewed photo-
graphs were taken at three months after surgery since they were
lost to follow-up. However, in the remaining 20 (91%) patients,
photographs taken at six months after surgery were available.
The panelists found fellow eyelids to be comparable in 18 of 22
cases (82%) and rated the results as “good and comparable”. In
four patients, more than one panelist recommended that more
skin could have been removed (two on the skin-only side and
two on the skin-muscle side to accomplish better symmetry).
For five patients, two panelists felt that eyebrow lift (an exclu-
sion criteria in this study) could be beneficial if they choose to
proceed with such an operation in the future (Figs. 6, 8). No
statistical difference in aesthetic outcome was found between

eyelids that had undergone skin excision alone and eyelids with

Width of muscle excision (mm)

Complications
6 6 6 7 7 7 71 8

8 9 9 1 1 13 13 13 14 15 16 17 21

Sluggishness
Lagophthalmos
Dry eye

X X X X X X X
X X X X X
X X X X X X X

This table shows the relationship between the width of muscle excision in mm and subsequent complications of sluggishness of lid closure, lagophthalmos and dry eye

symptoms following upper blepharoplasties.
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combined skin and muscle removal (Table 2).

Despite the senior author’s very busy aesthetic blepharoplasty
practice, only 22 patients consented. This limited prospective
study strongly suggests there is no advantage in excising the or-
bicularis muscle as part of “standard” upper blepharoplasty. By
survey and physical exam, we identified long-term complica-
tions of surgery with muscle resection exceeding 9 mm, namely
sluggish lid closure, lagophthalmos and varying degrees of dry
eye symptoms (Tables 1, 3); we consider the introduction of
“Sluggish lid closure” as original and of great clinical significance
not only in our clinical practice but also in future studies. Since
the aesthetic outcomes of skin-only resection were equivalent to
those eyelids that had undergone combined skin-muscle exci-
sion as demonstrated both by patient satisfaction surveys and
by examination of the postoperative photographs by a panel of
experts (Table 2), we recommend that muscle resection is best
avoided. The limited cohort of patients included both Asian
eyelids without a defined supratarsal fold as well as eyelids with
well-defined supratarsal crease. Eyelids underwent tarsal fixa-
tion from both these groups of patients and yet no difference in
aesthetic or functional outcomes was noted.

In 2011, Damasceno et al. [12] reported that postoperative
edema, hematoma, itching and pain were greater with skin-mus-
cle resection. These complications were transient with resolu-
tion at 30 days. Similar to our study, the authors also found that
eventual aesthetic outcomes were equivalent in skin-only and
skin-muscle resections [12]. The duration of dry eye symptoms
following skin-muscle resection was longer in our study and
lasted throughout the follow-up period of six months in patients
who had undergone wider than 9 mm of muscle excision. Dam-
asceno et al. failed to document the amount of muscle removed
and made no mention of effects on lid function, or aesthetic im-
portance that correlates with the extent of muscle excision.
Damasceno et al. studied 15 consecutive patients over a short
period of time and no attempt was made to select patients who
may require significant muscle excision. We differ importantly
from Damasceno et al. in the fact that in our study 12 out of 22
volunteers underwent wider than 9 mm of muscle excision. Our
patient selection represented a painstaking task requiring 27
years to complete due to difficulty in obtaining volunteers for
this left-right prospective study. Our finding that warns clini-
cians to avoid excisions of muscle and definitely not more than
9 millimeters wide when performing upper blepharoplasty is
significant and not reported previously.

Our study also indicates that older patients are at increased
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risk for sluggish eyelid closure as well as lagophthalmos, and that
these complications are related to the amount of orbicularis
muscle excised. Furthermore, sluggish lid closure and lagoph-
thalmos are closely related since 57% of patients with sluggish
eyelid closure also had lagophthalmos, and 80% of patients with
lagophthalmos presented with sluggish eyelid closure (Table 1).
Sluggish lid closure and lagophthalmos are significant in that
they may increase the risk of corneal injury. In order to follow-
up and assess the risks of such injury, we emphasize the impor-
tance of examining the patients after surgery not only with eyes
open, but also with eyes gently closed, in extreme downward
gaze and simulating a sleep state. One must note any sluggish lid
closure as well as presence or absence of Bell's phenomenon
when lagophthalmos is observed.

Although lagophthalmos gradually subsided during the period
of this study, sluggish lid closure seemed unchanged during the
same period and appears to play a role as significant as lagoph-
thalmos in causing dry eye symptoms. It is possible that the
temporary effect of the surgical trauma and postoperative ede-
ma play a significant role in the duration of lagophthalmos,
while it is the absence of muscular fibers that play a critical role
in sluggish lid closure that shows no observable improvement
during the same period of observation.

Our expert panel identified five patients who could benefit
from a future brow-lift procedure following their upper blepha-
roplasty procedure (Figs. 6, 8). In the setting of lid ptosis or
pseudoptosis (Fig. 9), it is known that the brows may be raised
by frontalis action in order to increase the visual fields. The cor-
rection of pseudoptosis allows the brows to fall as shown in Figs.
9, 10. Therefore, it is advisable that patients be made aware of
the possible need for subsequent brow-lift when being consent-
ed for aesthetic upper blepharoplasty.

The number of cohorts constitutes the main limitation of this
prospective report. Lack of video documentation is another
weakness in our study. Videography and electromyography
would be superior means to document dynamic differences in
eyelid closure than mere observation, as utilized in this study.
Evaluation of dry eye symptoms could be better measured using
methods such as tear osmolarity, tear lysozyme and fluorescein
disappearance testing. Another weakness is that a portion of the
study was not double-blinded: the primary surgeon (ED.P.)
was aware of the side with muscle resection, as he followed the
patients postoperatively.

Muscle-sparing upper blepharoplasty has equivalent aesthetic
outcomes to conventional surgery with muscle resection, and
decreases the risk for corneal surface exposure and its sequelae.
We found that muscle resection does not improve the aesthetic

outcome, but may increase the morbidity. To recognize and ini-



Vol. 41 [ No. 5 [ September 2014

tiate early treatment of dry eye disease following upper blepha-

roplasty, the surgeon should be vigilant in observing eyelids

while open, gently closed, and in motion so that proper inter-

vention to maintain the tear film may be implemented.
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