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Abstract: Objective: Our aim was to analyze the
success rates of patients who underwent levator apone-
urosis or frontal suspension with silicone tube surgery
due to blepharoptosis according to the elevator func-
tion (LF) and to compare our results with the literature.

Material and Methods: We included twenty-five
eyes of 47 patients who had levator aponeurosis or
frontal suspension with silicone tube surgery in this
study. The patients were grouped as good, moderate,
and poor according to their LF. Good and moderate pa-
tients had levator aponeurosis while poor patients had
frontal suspension with silicon tube surgery. The fol-
low-up period after surgery was 2 to 36 months. The
results were evaluated with margin reflex distance
(MRD) which greater than 2 mm was considered as
successful, between 1 and 2 mm was satisfactory, and
less than 1 mm was unsuccessful. Also, patients requi-
red revision surgery was considered as unsuccessful.

Results: Twenty-nine (61.7%) men and 18 (38.3%)
women with a mean age of 35.16 years (range = 0-84
years) were included in this retrospective study. Thir-
teen cases (27.7%) had bilateral, and 34 cases had uni-
lateral ptosis(72.4%). Eight of the 13 patients with bi-
lateral ptosis had bilateral and 5 of them had unilateral
surgery. Blepharoptosis was due to congenital
(60.0%), aponeurotic (19%), traumatic (1.8%), Hor-
ner’s syndrome (1.8%) and myotonic dystrophy
(1.8%). The preoperative mean MRD value was 0.56 ±
0.85 mm (0-3 mm). The levator function (LF) was poor
in 18 eyes (32.7%), moderate in 9 eyes (16.4%) and
good in 28 eyes (50.9%). Thirty-seven patients
(67.3%) underwent levator aponeurosis, and 18 pati-
ents had frontal suspension with silicon tube surgery.
In our postoperative controls, 33 patients were consid-

ered as successful. Three patients were considered as
satisfactory, and one patient was considered unsuc-
cessful.

Discussion: Levator aponeurosis and frontal sus-
pension with silicone tube surgeries are both effective
surgical methods to treat ptosis. Postoperative success
is positively affected by determining the surgery met-
hod, according to LF. Our results showed that elevator
aponeurosis surgery is more satisfying in good and mo-
derate cases, and frontal suspension with silicone tube
is best in poor cases.
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INTRODUCTION

Blepharoptosis or ptosis is the lower than normal
position of the upper eyelid, which vertically narrows
the palpebral space. Treatment is usually surgical.
Blepharoptosis is a cosmetic and functional disorder
that causes even psychosocial problems. The cause,
quantity and levator function are important in determi-
ning the surgical method to be selected. The correct di-
agnosis is decisive for the success of the treatment. The
diagnostic categories of ptosis are scheduled as pseu-
doptosis, congenital, and acquired ptosis. Acquired ca-
uses include mechanical, myogenic, neuromuscular,
neurogenic, and cerebral. Generally, two basic meth-
ods are applied: frontal muscle sling and levator sur-
gery. Levator aponeurosis surgery is preferred in cases
with good and moderate levator function, and frontal
suspension surgery is preferred in cases with poor leva-
tor function.Müllerectomy and similar methods can be
used in mild ptosis. The frontal suspension technique is
a surgical method used in cases of blepharoptosis whe-
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re the function of the levator palpebra muscle is insuffi-
cient. This surgery is preferred in congenital myogenic
blepharoptosis, blepharophimosis syndrome, oculo-
motor nerve paralysis, Marcus-Gunn blepharoptosis,
chronic progressive ophthalmoplegia (1-4).

We aimed was to classify the patients with blepha-
roptosis according to their LF and to apply frontal sus-
pension with silicone tube or levator aponeurosis sur-
gery methods to treat this problem and to compare our
surgical results with the literature.

MATERIAL AND METHODS

Fifty-five eyes of 47 patients who underwent leva-
tor aponeurosis and frontal suspension with silicone tu-
be surgery due to blepharoptosis were included in our
study.Our study was conducted at the University of
Health Sciences Kartal Training and Research Hospital
Eye Clinic between January 2011 and June 2015. Clas-
sification of blepharoptosis type was made according
to the findings obtained from anamnesis, examination,
and operation.

Preoperative evaluation included visual acuity,
anterior and posterior segment examinations, eye mo-
vements, and strabismus examination, Bell’s phenom-
enon, jaw-winking phenomenon, eyelid line-height,
LF and margin reflex distance (MRD) measurements.
The degree of the blepharoptosis was determined ac-
cording to the MRD and the LF. Additional ocular, sys-
temic diseases were investigated. Patients were asses-
sed with the MRD and asymmetry between the two
eyelids in the post-operative period. Post-operative
complications were also recorded. Patients with blep-
haroptosis were examined in three groups as good, mo-
derate, and poor according to the LF. We used the LF as
the main factor to decide the surgical method to be ap-
plied. If the LF was < 5 mm, it was evaluated as poor,
5-9 mm as moderate and > 10 mm as good. In patients
with good and moderate LF, levator aponeurosis sur-
gery and cases with poor LF had frontal suspension
with silicon tube surgery. The effectiveness of the ope-
ration was evaluated in patients who were followed be-
tween 2 months and 36 months after surgery.

The efficacy of the surgery was evaluated in the
post-surgical examination. Participants with MRD grea-
ter than 2 mm were considered successful, between 1 and
2 mm were considered satisfactory, and below 1 mm we-
re considered unsuccessful. In addition, patients who re-
quired revision surgery were considered unsuccessful.
The number of revision surgery, patient satisfaction,
overcorrection, inadequate correction, and other compli-
cations were found for evaluating the surgical results.

The operation was performed under local anesthe-
sia in adult patients with good cooperation. In patients

who did not want to undergo a procedure with local an-
esthesia, pediatric patients were operated under gene-
ral anesthesia.

RESULTS

Twenty-nine (61.7%) male and 18 (38.3%) female
patients aged between 0 to 84 years (mean age 35.16
years). Ptosis was bilateral in 13 cases (27.7%) and
unilateral in 34 cases (72.4%) including 17 right eyes
and 17 left eyes. Eight of the 13 patients with bilateral
ptosis were bilateral, and 5 had unilateral surgery (Ta-
ble 1). Patients were followed between 2 months and
36 months (mean 15 months) after surgery.

Blepharoptosis causes of the 55 patients were con-
genital (%60.0), 19 aponeurotic (%34.5), traumatic
(%1.8), Horner’s syndrome (%1.8), and myotonic dys-
trophy (%1.8). Three patients had strabismus, and four
patients had amblyopia. Three patients had previously
undergone penetrant keratoplasty. One of the congeni-
tally categorized patients had third cranial nerve palsy
(Table 2).

MRD values were found to be minimum 0 mm,
maximum 3 mm (mean 0.56 ± 0.85 mm) on preoperati-
ve examination in the cases. Preoperative LF of the ca-
ses was 0 mm minimum, maximum 16 mm (mean 8.58
± 4.45 mm). The LF in the eyes was evaluated as poor
in 18 (32.7%), moderate in 9 (16.4%) and good in 28
(50.9%) cases (Table 3).
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n* %

Congenital 33 60

Aponeurotic 19 34.5

Traumatic 1 1.8

Horner syndrome 1 1.8

Myotonic dystrophy 1 1.8

n: Number of the patients, %: percentage

Table 2. Types of Ptosis

Table 1. The Gender of the Patients and the Affected Eye

n* %

Gender

Female 18 38.3

Male 29 61.7

Affected Eye

Right 17 36.2

Left 17 36.2

Bilateral 13 27.1

n: Number of patients, %: percentage



Thirty-seven patients (67.3%) underwent levator
aponeurosis, and 18 patients had frontal suspension
with silicon tube surgery. In postoperative controls 46
(83.6%) cases were successful, 7 (12.7%) were satis-
factory, and 2 (3.6%) cases were unsuccessful. Revi-
sion surgery was performed on 2 cases that were accep-
ted unsuccessful. Margin reflex distance (MRD) pati-
ents who undergone levator aponeurosis surgery was
minimum 0 mm, maximum 3 mm, mean (0.78 0.94
mm) preoperatively. Preoperative LF of the cases was a
minimum 7 mm, a maximum 16 mm (mean 11.29
2.47). The LF in patients with levator aponeurosis sur-
gery was moderate in 9 eyes (16.4%) and good in 28
eyes (50.9%).

MRD values of the cases with frontal suspension
with silicone tube surgery were minimum 0 mm, maxi-
mum 1 mm, average 0.11 ± 0.32 mm. The preoperative
levator function of these cases was minimum 0 mm,
maximum 4 mm, mean 3.00 ± 0.97. At the last fol-
low-up after levator muscle surgery, 33 (89.2%) were
successful, 3 (8.1%) were satisfactory, and 1 (2.7%)
was unsuccessful.

In the last follow-up, frontal suspension surgery
with silicone band 13 were (72.2%) successful, four
patients were (22.2%) satisfactory, and one patient was
(5.6%) unsuccessful (Table 4).

Two patients were accepted as unsuccessful in the
evaluation after surgery. One of the unsuccessful pati-
ents underwent levator aponeurosis, and the other un-
derwent frontal suspension with silicone tube surgery.

These unsuccessful patients had revision surgery. No
additional postoperative complications were observed.

DISCUSSION AND CONCLUSION

Blepharoptosis is a problem that often seen in
ophthalmology clinics and treated with surgery. It is
both a functional and aesthetic problem for the patient.
When adults have more cosmetic problems in the preli-
minary plan, amblyopia, which can develop due to the
prevention of visualization in the pediatric age group,
is a special consideration. Variable factors in the for-
mation of ptosis and anatomical differences between
individuals may cause unexpected results at the end of
the surgery. The success of the surgical procedure de-
pends on the amount of ptosis, the etiology, and the
good evaluation of levator muscle function before sur-
gery. Although the clinical and anatomical characteris-
tics of blepharoptosis are well assessed, the differences
in the normal anatomy of the eyelids, the diversity of the
etiopathogenesis of the disease, and the coexistence of
different pathologies in some cases make the surgery re-
latively difficult and reduce the success rate (5-8).

Ptosis surgery success rates have increased with
new methods developed in recent years. These meth-
ods include frontal suspension, transconjunctival re-
section, levator resection, levator aponeurosis surgery,
aponeurosis repair, levator advancement, and aponeu-
rosis (4).

Blepharoptosis may have different etiologies. It
may be congenital or acquired according to the age of
onset. At first evaluation, pseudoptosis and ptosis sho-
uld be distinguished. Ptosis is the inadequate openness
of the upper eyelid when there is no problem in the le-
vator muscle. Bulbi, enophthalmos, hypotropia, der-
matochalasis can cause fitizis. In these patients, it is
more appropriate to consider surgical treatment of pto-
sis if necessary after the treatment of underlying scar-
ring (such as orbital or strabismus surgeons) before de-
ciding on ptosis surgery.

The application of ptosis surgery in adulthood al-
lows the surgeon to perform local anesthesia. Thus, du-
ring operation, the patient can be brought to a sitting
position, and the eyelid height can be adjusted during
surgery. The fact that the visual acuity remains closed
during infancy and early childhood is known to lead to
amblyopia with sensory deprivation.

Congenital ptosis is associated with visual
dysfunctions such as amblyopia, strabismus, and re-
fractive errors.The highest prevalence was revealed for
myopia with 30.2% (95%CI 3.0–69.8%), followed by
22.7% (95%CI 18.5–27.8%) for amblyopia, 22.2%
(95%CI 7.8–63.1%) for astigmatism, 19.6% (95%CI
16.5–23.2%) for strabismus, 17.3% (95% CI 13.1–22.9%)
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Table 3. Preoperative Levator Function (LF)

LF n %

Poor 18 32.7

Moderate 9 16.4

Good 28 50.9

n: Number of the patients, %: percentage

Table 4. Results of the Surgeries

Levator Aponeurosis Surgery n %

Successful* 33 89.2

Satisfactory** 3 8,1

Unsuccessful*** 1 2,7

Frontal Suspension with Silicone Tube n %

Successful* 13 72.2

Sat2sfactory*** 4 22,2

Unsuccessful*** 1 5,6

n: Number of the patients, %: percentage, successful*; MRD �

2 mm, satisfactory **; MRD 1–2 mm, unsuccessful ***; MRD
� 1 mm



for anisometropia and 4.0% for hyperopia (95%CI
1.8–7.1%) (8). While population-based studies focu-
sed on the prevalence of amblyopia have reported a
prevalence varying from 0.74% to 5.6% depending on
ethnic group, in a study by Oral et al. on 83 eyes of 72
patients, they observed the frequency of amblyopia in
congenital ptosis patients by 48% (10, 11).

Patients with ptosis are examined in three groups
as good, moderate, and weak according to levator mus-
cle function. The basal examinations of the eyelid,
such as measurement of preoperative levator muscle
function, MRD and palpebral opening, should be care-
fully evaluated. Traditionally, patients with poor leva-
tor function are treated with frontal suspension with
sling surgery, while patients with good levator function
are undergoing levator aponeurosis surgery. The re-
sults of levator aponeurosis resection in patients with
moderate to good levator function are quite encourag-
ing. Thus we preferred levator aponeurosis surgery in
cases of good and moderate levator function.

Today, unlike classical levator resection, levator
muscle surgery is intervened only in levator muscle
aponeurosis, but Muller’s muscle, which helps upturn-
ing of the lid and Whitnall ligament supporting the
eyelid, is not performed. Thus, goblets, meibomian,
and assisted lacrimal glands, which stabilize tears dur-
ing surgery are not damaged. In this view, dry eye
symptoms such as burning and stinging after surgery
are less frequent.

Although there is a consensus on the use of the
frontal suspension method in cases where the levator
function is poor (less than 4 mm), there is no standard
practice for the suspension materials. For the hanging,
the autogenous fascia lata is considered as the best ma-
terial with the least risk of infection, absorption, and
rupture. Non-autogenous primary materials are; fascia,
skin, muscle and sclera grafts, silicone strip, supra mid,
silk, polyester sutures, expanded polytetrafluoro-
ethylene (gore-tex) (12).

We used silicone strips as suspension material be-
cause we did not need to prepare the fascias for frontal
suspension surgery, so it would reduce the case length
and allow the cover height to be adjusted again. Leva-
tor aponeurosis surgery is a method applied to the leva-
tor muscle itself without interfering with Müller’s mu-
scle, tarsal ve conjunctiva.

Because of the easier recognition of anatomic
structures, more resection of the tissues, and the possi-
bility of advancing to the tars, the approach through the
skin in levator aponeurosis surgery is more preferred
than the conjunctival approach (13). Ünal et al. repor-
ted that 62 (83.7%) successful and 8 (10.8%) satisfac-
tory 4 (5.4%) poor outcomes were found in this series
of 74 eyes (7). Özay and colleagues also performed le-

vator aponeurosis in 24 eyes of 21 patients and found
that in cases with aponeurotic ptosis (93.4%) were suc-
cessful, and 6.7% were satisfactory (14). Beden and
colleagues achieved results in successful 17 (89.4%)
cases and satisfactory in 2 (10.6%) cases in levator
aponeurosis surgeries (6).

Older reported that they were successful in 95%
of, 113 patients with aponeurotic ptosis (15). As seen
in the above studies, levator surgery results are good in
patients with good levator function. In our series, leva-
tor aponeurosis with good and intermediate levator
muscle function is similarly good. According to our
postoperative control, 89.2% of the patients who un-
derwent levator muscle surgery were successful, and
8.1% were found to be satisfactory.

In our study, we preferred frontal suspension sur-
gery in patients with poor levator muscle function.

Ali et al. reported that eyebrow strap with fascia
lata is a safe and effective technique for correcting we-
ak levator-function ptosis (16).

Many surgeons have searched for alternatives that
can be used in place of the fascia lata because of taking
the time frontal suspension technique with autogenic
fascia lata, the difficulty of obtaining the autogenous
fascia lata, the inadequate length of the material under
three years of age and scarring of the leg. Tillett initi-
ally described the use of the silicone strip in the frontal
suspension in 1966 (17).

Carter et al. using silicone strips, reported 0-31.8%
recurrence of ptosis, and 4-5% uncovered (18). Unal et
al. reported that 61.9% of the patients who applied sili-
cone band with frontal hanging were successful, 14.3%
had a satisfactory result, and 23.8% of cases had recur-
rent ptosis (19).

In the postoperative follow-up period of 72.2% of
the patients we used silicone tape as frontal sling mate-
rial, we found that the surgery was successful. We fo-
und satisfactory results in 22.2% of cases and poor in
5,6% of cases. With these results, the success rate of
the silicone tube and frontal suspension surgeries are
similar to the success rates in the literature. Common
complications of levator muscle surgery are; la-
gophthalmic keratitis, infection, entropion, ectropion,
scar formation, contour disturbance, conjunctival pro-
lapse, hematoma, and loss of eyelashes.

In the frontal suspension surgery, the suspension
material may come out, and infection, pyogenic granu-
loma development, and eyelash ptosis may occur. Al-
so, recurrent ptosis may develop more frequently in
these patients. Özdal et al. detected complications after
levator surgery such as conjunctival prolapse in 5 ca-
ses, lagophthalmic keratitis in one case, valve hemato-
ma in 5 cases, and minimal openness of the lid during
sleep in 3 cases (5).Bayramlar et al. reported that slight
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asymmetric cover line or irregular contour in 7 eyes of
27 eyes, and conjunctival prolapse in 1 eye when per-
forming levator augmentation (20).

In studies with long follow-up periods, the repeti-
tion of ptosis is reported at higher rates. In a study con-
ducted by Wilson et al., the success rate of the surgery
with prolonged follow-up was reduced in the series of
frontal suspension surgery with fascia lata. At the 2-3
years follow-up, the success rates were 90%, and this
ratio decreased to 50% in 8th and 9th years (21).

Especially in childhood surgeries, patients and
their relatives should be informed that additional sur-
gery may be needed. In our cases, after levator aponeu-
rosis surgery and frontal suspension surgeries, a total
of two patients were evaluated as poor and revision
surgery was performed. When all the patients were as-
sessed, one patient had prolapsing in the lid skin and
temporary lagophthalmos in one patient who had leva-
tor aponeurosis surgery. No further complications were
observed in the controls. After the frontal suspension
surgery.

When ptosis surgery is planned, it is very impor-
tant to determine the correct surgical method to be ap-
plied to the patient. Levator muscle surgery for those

who have good and moderate muscle function and
frontal suspension surgery for those who have poor
muscle function are most appropriate. As seen in our
series, when surgery is planned according to muscle
function, very successful results are obtained. Silicone
tapes are safe materials for use in the frontal suspen-
sion surgery procedure applied to patients with poor le-
vator muscle function.

Abbreviations

LF — levator function
MRD — margin reflex distance

Financial Disclosure and Conflict of Interest:

We affirm that we have no financial affiliation (includ-

ing research funding) or involvement with any com-

mercial organization that has a direct financial interest

in any matter included in this manuscript. There were

no sources of grant support for this study.

Licensing

This work is licensed under a Creative Commons
Attribution 4.0 International (CC BY 4.0) License.

RESULTS OF SURGICAL TECHNIQUES APPLIED IN BLEPHAROPTOSIS 257

Sa`etak

REZULTATI HIRUR[KIH TEHNIKA PRIMENJENIH
U LE^ENJU BLEFAROPTOZE

Ozturk Yucel,
1

Ayyældæz Taha,
2

Ozgur Rodop Ozlen,
3

Oral Yesim,
3

Kocabas Seyhan
3

1
University of Health Sciences Haydarpasa Education and Research Hospital,

Department of Ophthalmology, Istanbul, Turkey
2

Bursa City Hospital, Department of Ophthalmology, Bursa, Turkey
3

University of Health Sciences Dr. Lutfi Kærdar Kartal Education and Research Hospital,
Department of Ophthalmology, Istanbul, Turkey

Cilj: Na{ cilj je bio da analiziramo stopu uspe{no-
sti kod pacijenata koji su bili podvrgnuti operaciji apo-
neuroze levatora ili frontalnoj suspenziji sa silikon-
skim tra~icama u odnosu na funkciju elevacije i da
uporedimo na{e rezultate sa literaturom.

Materijal i metode: U ovu studiju smo uklju~ili
dvadeset i pet o~iju 47 pacijenata koji su imali operaci-
ju aponeuroze levatora ili frontalnu suspenziju sa sili-
konskim tra~icama. Pacijenti su grupisani kao dobri,
umereni i lo{i shodno funkciji levatora. Dobrim i ume-
renim pacijentima je ra|ena operacija aponeuroze le-
vatora, dok je kod lo{ih ra|ena frontalna suspenzijia sa
silikonskim tra~icama. Period pra}enja nakon operaci-
je bio je od 2 do 36 meseci. Rezultati su evaluirani u
odnosu na rub kapka-refleks distance (MRD) i smatra-
ni su uspe{nim ukoliko je MRD ve}a od 2 mm, zadovo-
ljavaju}i ako je izme|u 1 i 2 mm i neuspe{nim ako je
manja od 1 mm.

Rezultati: U ovu retrospektivnu studiju uklju~e-
no je 29 (61,7%) mu{karaca i 18 (38,3%) `ena, srednje
`ivotne dobi od 35,16 godina (0-84 godine). Trinaest
slu~ajeva (27,7%) imalo je bilateralni oblik, a 34 slu~a-
ja jednostranu ptozu (72,4%). Osam od 13 pacijenata
sa obostranom ptozom imalo je bilateralnu operaciju, a
5 njih je imalo jednostranu operaciju. Blefaroptoza je
bila kongenitalna (60,0%), aponeurotska (19%), trau-
matska (1,8%), kod Hornerovog sindroma (1,8%) i mi-
otone distrofije (1,8%). Srednja postoperativna vred-
nost MRD bila je 0.56 ± 0.85 mm (0-3 mm). Funkcija
levatora bila je lo{a kod 18 o~iju (32,7%), umerena kod
9 (16,4%), i dobra kod 28 o~iju (50,9%). 37 pacijenata
(67,3%) je podvrgnuto operaciji aponeuroze levatora,
a 18 pacijenata imalo je frontalnu suspenziju sa silikon-
skim tra~icama. U na{im postoperativnim kontrolama,
postignuti rezultati su bili uspe{ni kod 33 pacijenta, za-
dovoljavaju}i kod 3 i neuspe{ni kod 1 pacijenta.
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Diskusija: Operacija aponeuroze levatora i fron-
talna suspenzija sa silikonskim tra~icama su obe efi-
kasne hirur{ke metode za le~enje ptoze. Na postope-
rativni uspeh pozitivno uti~e izbor hirur{ke metode u
odnosu na funkciju levatora. Na{i rezultati su pokaza-

li da operacija aponeuroze levatora je sa boljim rezul-
tatima kod dobrih i umerenih slu~ajeva, a frontalna
suspenzija sa silikonskim tra~icama je najbolja kod
lo{ih slu~ajeva.

Klju~ne re~i: ptoza, hirur{ke tehnike.
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