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The function and efficacyof the upper eyelidplays a critical role
in eye health. Ptosis is defined as the state of having an eyelid
lower than normal. Ptosis may have many causes and its
diagnosis and treatment may be complex and challenging.1

Blepharoptosis can be classified according to criteria such
as age of onset, etiology, severity, and levator function (LF).2

Congenital ptosis develops due to dystrophy of the levator
muscle, and it can be accompanied by lagophthalmos at
downward gaze.1 Acquired blepharoptosis may result from
myogenic, neurogenic, aponeurotic, mechanical, or traumatic
causes (►Table 1).2 Congenital aponeurotic ptosis usually
results from an anomaly in the fusion of a dystrophic levator
muscle or the attachment of aponeurosis to tarsus.3 Acquired
aponeurotic ptosis is the most common type of ptosis. It
occurs due to the attenuation, dehiscence, or disinsertion of
the levator aponeurosis from its normal insertion on the
anterior inferior one-third of the tarsus. The most frequent
causes of acquired aponeurotic ptosis are aging, chronic

inflammation, use of rigid contact lenses, blunt trauma, and
prior ophthalmic surgery.4

Recently, many advances emerging from a better under-
standing of the anatomy and physiology of the eyelid and
orbit have occurred in ptosis surgery.5 Anterior levator resec-
tion is the standard approach used in patients with ptosis
with a minimal (4 mm) function of the levator palpebrae
superior muscle.6 The amount of levator to be resected at
surgery is determined by preoperative factors like LF, degree
of ptosis, and status of eye movements.7,8

We aimed to assess the predictive value of LF in the
surgical outcomes of anterior levator resection technique in
patients with aponeurotic blepharoptosis (AP).

Materials and Methods

This retrospective study was performed in the ophthalmology
department of a tertiary care center. Levator resection
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Abstract Aim To investigate the predictive value of levator function in the outcomes of
surgeries using the anterior levator resection technique in patients with aponeurotic
blepharoptosis.
Methods A retrospective analysis of 69 eyes of 65 patients who underwent anterior
levator resection between 2005 and 2011 in the ophthalmology department of a
tertiary care center was performed. Levator function was assessed as perfect (10 to
15 mm; group 1), good (9 to 10 mm; group 2), and moderate (5 to 8 mm; group 3).
Postoperative success rates were analyzedwith respect to preoperative levator function.
Results The patient group consisted of 36 females (55.4%) and 29 males (44.6%) with
a mean age of 57.2 (range: 16 to 71) years and average duration of follow-up of 13.7
(range: 6 to 36) months. The rates of success in the first, second, and third groups were
84.6%, 84%, and 71%, respectively. The success rate was found to be significantly lower
in the third group (p < 0.05). The overall success rate, which was 78.3%, improved to
87% after revision surgery.
Conclusion In patients with aponeurotic blepharoptosis with relatively better preop-
erative levator function, the anterior levator resection technique seems to yield more
successful surgical outcomes. Preoperative assessment of levator function may help in
the selection of appropriate treatment modality in these patients.
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performed on69 eyelids of 65 patients between 2005 and 2011
were analyzed. Detailed history including ophthalmologic and
systemic complaintswas obtained frompatients referring with
ptosis. In all patients, preoperative visual acuity measurement,
anterior and posterior segment examination, and assessment
for strabismus and amblyopia were performed. A Schirmer’s
test was performed and caseswith xerophthalmiawere closely
examined for ocular surface disease. The degree of ptosis,
marginal reflex distance (MRD), and vertical distance between
upper and lower eyelids were determined. The vertical inter-
palpebral fissure was measured at the widest point between
theupper and lower eyelids. Thismeasurementwasperformed
with the patient fixating on a distant object at primary gaze.
The MRD was defined as the distance from the upper eyelid
margin to the corneal light reflex in primary position. The LF
was estimated by measuring the upper eyelid excursion from
downgaze to upgaze ignoring the frontalis muscle function. In
unilateral ptosis, the amount of ptosis was defined as the
difference between the heights of the two vertical lids. In
bilateral ptosis, the difference between the measured vertical
lid height from 9 mm, which is assumed to be the normal lid
height,was assigned as the amountof ptosis. LFwas assessed as
perfect (10 to 15 mm; group 1), good (9 to 10 mm; group 2),
and moderate (5 to 8 mm; group 3). Postoperative success
rates were analyzed with respect to preoperative LF.

Patients without Bell’s phenomenon, those with LF
< 4 mm and ocular surface disease, as well as cases with
poor LF or ptosis resulting from neurogenic, traumatic, myo-
pathic, andmechanical causes and impairment of extraocular
muscle function, were excluded from the study. Patients had
been preoperatively informed about the possibility of a
revision procedure. Pre- and postoperative photographs
were obtained from all patients in frontal view at downward

and upward gaze positions. In this purpose, a Nikon DSLR
D5000 camera was used (Nikon Corporation, Tokyo, Japan).
All the operationswere performed by the same surgeon (F.N.).

Surgical Technique
After topical instillation of proparacaine drops, the upper lid
wasmarked at the level of pupilla. Infiltrative local anesthesia
was applied to the upper lidwith lidocaine hydrogen chloride
(20 mg/mL) and epinephrine hydrogen chloride (0.0125 mg/
mL). Traction was accomplished with a 5–0 silk suture in the
upper lid marked at the level of pupilla. The tarsal plate was
incised through a skin crease and dissected superiorly
between the orbicularis muscle and septum. A transverse
incision was made into the fine layers of connective tissue
overlying the septum. The incisionwas gently deepened until
the pressure on the lower lid pushed the preaponeurotic fat
pad forward. A buttonhole was created through the remain-
ing septal tissue to enter the preaponeurotic space. This plane
was extendedmedially and laterally to expose the fat pad and
the anterior part of the levatormuscle. The preaponeurotic fat
was gently retracted to allow the inspection of the levator
muscle and to expose Whitnall’s ligament lying transversely
across the levator muscle just above the tarsal plate. The
levator aponeurosis and Müller’s muscle were detached from
the superior border of the tarsal plate preserving the under-
lying conjunctiva. Hemostasis was accomplishedwith bipolar
cauterization. The Müller’s muscle and the overlying aponeu-
rosis were dissected from the conjunctiva to the level of the
conjunctival fornix. A 6–0 absorbable suturewas placed in the
center of the aponeurosis (or levator muscle) to allow
the appropriate resection and attachment to the tarsus. The
height of the lid was adjusted with respect to the position of
the suture. During the operation, the patient was evaluated

Table 1 Classification of acquired blepharoptosis with regard to etiopathogenesis

Myogenic Aponeurotic Neurogenic Traumatic

Simple congenital ptosis Congenital defect in the aponeurosis Oculomotor palsy

Double elevator palsy Acquired aponeurotic ptosis Marcus Gunn jaw-winking syndrome

Myotonic dystrophy Horner’s syndrome

Blepharophimosis Myasthenia gravis

Congenital orbital fibrosis Apraxia of lid opening

Mitochondrial myopathy Blepharospasm

Chronic progressive external
ophthalmoplegia

Kearns-Sayre syndrome

Mitochondrial myopathy,
encephalopathy, lactic acidosis,
strokelike episodes

Mitochondrial encephalopathy
with ragged red fibers

Oculopharyngeal muscular
dystrophy

Facioscapulohumeral muscular
dystrophy
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while sitting at primary gaze position. Medial and lateral
sutureswere placed to achieve a satisfactory lidmargin curve.
We closed the skin with 6–0 Vicryl (Ethicon, LLC., San
Lorenzo, CA) sutures, whichwere attached to the aponeurosis
at the level of the closure. Frost suture was applied and ice
compression was performed to reduce edema and hemor-
rhage postoperatively. Oral and topical antibiotics and oral
analgesics were administered routinely for 1 week postoper-
atively. Frost suture was removed after 48 hours, and control
visits were performed at the second day and first week, first,
third, and sixth months (►Figs. 1, 2).

Achievement of a regular lid contour, complete correction
of ptosis, or a residual ptosis < 1 mm and cases where the
MRD is between 3.5 and 4.5 mmwere considered as success.

Statistical Analysis
Statistical Package for Social Sciences (SPSS Inc., Chicago, IL) for
Windows 10.0was used for statistical analysis. Mann-Whitney
U and chi-square tests were utilized in the comparison of
quantitative data. Results were evaluated with a 95% confi-
dence interval and p value < 0.05 was considered significant.

Results

The patient group consisted of 36 females (55.4%) and 29
males (44.6%) with a mean age of 57.2 (range: 16 to 71) years.
Sixty-one patients had unilateral ptosis whereas four cases
suffered from bilateral ptosis (►Table 2). The mean duration
of follow-upwas 13.7 (range: 6 to 36) months. Data regarding
the degree of ptosis and LF in the pre- and postoperative
period is demonstrated in ►Table 3 and ►Table 4.

Congenital and acquired types of AP existed in 23 (33.3%)
and 46 (66.7%) cases. In acquired cases, operative trauma
(27.6%), senility (18.8%), trauma (17.4%), and chronic inflam-
mation (2.9%) were the leading presumable causes.

In the first group with excellent LF, the rate of success was
estimated as 84.6%. Revision surgery improved this rate to
92.3%. In the second group with good LF, the rate of success
was 84%. Revision intervention resulted in an increase of this
rate to 92%. Success rate achieved in the third group with
moderate LF was 71%. After revision, this ratewas found to be
80.6%. Comparison of success rates in three groups demon-
strated that it was found to be significantly lower in the third
group (p < 0.05).

Overall success rates after the initial intervention and
revision surgerywere found to be 78.3% and 87%, respectively.
No complications like keratitis, lagophthalmos, hemorrhage,
and infection were encountered in the postoperative follow-
up.

Discussion

Ptosis creates both functional and aesthetic problems for
the patient. Patients presenting with symptomatic and
involutional AP often require surgical repair. Detailed pre-
operative evaluation of the patient and familiarity with lid
anatomy are important factors that may increase the suc-
cess of surgical intervention. Approaches such as an anterior
repair involving levator aponeurotic advancement, tarsoa-
poneurectomy, and posterior repair involving resection of
Müller’s muscle have proven effective for most acquired
blepharoptosis correction.9

AP is the most common form of blepharoptosis that is
usually associated with good LF. Elderly people are more
vulnerable because the levator aponeurosis loosely attaches
or detaches from the tarsus. The function of the levator
muscle is mostly preserved. Levator advancement for the
repair of aponeurotic ptosis may be used for all circumstances
where adequate LF exists. Fibrousweb bands between levator
aponeurosis and orbital fat may restrict the movement of the
levator aponeurosis and lead to limitation of eye opening.
Subclinical and mild blepharoptoses may be corrected via
releasing these fibrous bands without manipulation of the

Fig. 1 (A) Preoperative view of bilateral senile aponeurotic ptosis;
(B) 7-month postoperative view of the same patient.

Fig. 2 (A) Preoperative view of left congenital aponeurotic ptosis;
(B) 7-month postoperative view of the same patient.
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Müller muscle or the levator aponeurosis. This technique has
been shown to be practical and highly effective in the
correction of mild ptosis.10

Repair of blepharoptosis may provide significant improve-
ment in vision and quality of life. Preoperative indicators of
improvement were reported as MRD � 2 mm, superior visu-
al field loss of at least 12 degrees or 24%, downgaze ptosis
impairing close-work activities, a chin-up backward head tilt
due to visual axis obscuration, eye discomfort, or strain due to
droopy lids and central visual interference.11 Preoperative
measurements of upper eyelid heights may help in determin-
ing the amount of skin excision required in blepharoplasty for
senile ptosis.4

In this series of patients with ptosis, the preoperative LF
was found to be a predictive value for the surgical outcome.
Undercorrection was encountered more commonly in pa-
tients with relatively poor LF. In contrast, the amount of LF
wasmarkedly higher in the overcorrected group. Even though
this finding is noteworthy, it is insufficient for establishment
of a direct relationship between preoperative LF and surgical
outcome. In this aspect, prospective controlled trials may
help for more healthy interpretations.

Interestingly, the degree of ptosis seems not to affect the
surgical outcome. The importance of the LF in determining
the success rate in our series is consistent with the findings of
Jordan and Anderson. These authors have demonstrated that
diminished LF was associated with late undercorrections.9

In our series, the most common cause of failure was
undercorrection (19% at 6-month follow-up) rather than
overcorrection (7% at 6-month follow-up), indicating that
the amount of levator resection must be planned carefully.
Overcorrection carries a higher rate of risk for complications,
but thismust not deter the surgeon from aiming to correct the
ptosis precisely.12–14 We think that levator resection has a
higher rate of success and fewer complications in the surgical
treatment of congenital and acquired upper lid ptosis with
fair to good LF. Reoperation turns out to be effective in most
cases in which levator resection has been performed.

In Abrishami et al’s series, the overall success rate after the
first operation was reported to be 78.7%.7 The most common
complication after the first operation was undercorrection
(19.1%), which occurred more frequently among young pa-
tients. Lid fissure and MRD were found to increase after
levator resection, but parameters like age, gender, type of
ptosis, amblyopia, LF, and MRD were found to be not predic-
tive for surgical outcomes of levator resection.7

We suggest that levator surgery with an anterior approach
is a valuable method in ptosis surgery because not only is the
exposure is better, but it also inflicts less harm on anatomic
structures, allowing an easier resection.

Conclusion

Overall, we suggest that the anterior levator resection tech-
nique may provide better therapeutic outcomes in patients
with AP with relatively good preoperative LF. Hence, preop-
erative assessment of LF can guide surgeons in determination
of the appropriate surgical strategy in the management of
blepharoptosis.
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