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Purpose: To compare the results of two different methods of upper lid sling with
autogenous fascia lata in the treatment of congenital ptosis.
Methods: In a randomized clinical trial, patients with congenital upper lid ptosis and
poor levator function (<4mm) were randomly assigned to two different methods of
upper lid sling: group A, bitriangular fascia sling (modified Crawford method) and
group B, monotriangular fascia sling (modified Fox method).
Results: This study included 30 upper eyelids (15 eyelids in each surgical group) of 19
patients (8 unilateral and 11 bilateral cases) with congenital ptosis. Mean increase in
eyelid fissure height was 2.7±2.3 mm in group A and 3.4±2.2 mm in group B,
respectively. Change in eyelid fissure in both groups was significant (P<0.001, paired ttest) but intergroup difference was not (P=0.4, independent sample t-test). Early
complications such as corneal epithelial defects and entropion, and late complications
such as undercorrection were comparable in the two groups. No patient experienced
recurrent ptosis requiring reoperation in either group.
Conclusion: The monotriangular method of upper lid fascia sling can be used instead
of the more popular bitriangular method. Advantages include less need for fascial
tissue, less periocular scar formation and a shorter period of anesthesia.
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INTRODUCTION
Blepharoptosis surgery is one of the most common oculoplastic procedures; the aim of which
is to clear the visual axis, reducing amblyopia
in young patients and improving superior
visual fields in adult patients. The secondary
goal is to improve appearance by producing
symmetric lid crease and contour in the upper
lids. The choice of surgical procedure depends
on the function of levator muscles; with weak

levator function, the classic approach is to sling
the uppers lid(s) to the frontalis muscle by an
exogenous or autogenous material.1-6 However,
supermaximum levator resection or Whitnall's
ligament sling has been used by some surgeons7,8 and reverse use of protractor muscles
(frontalis and orbicularis oculi) as retractors is
recommended by others.9,10
Different materials have been used for eyelid sling, the most popular exogenous ones are
silicone rod,11,12 mersilene mesh,13-18 supramid19
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and Gore-Tex;20 the most commonly used endogenous materials are preserved21-23 or fresh24
fascia lata and fascia temporalis,25 even though
autogenous palmaris longus tendon26 and umbilical vein27 have also been used. Autogenous
fascia lata is the preferred material because of
its low rate of complications28,29 and long term
viability and compatibility.30 There is no general agreement on the method of sling; single,
double rhomboid, pentagon or triangular methods can be used.1-5 Some believe that the monotriangular method is best for peaked brows
and the pentagon or rhomboid type is preferred for diffuse elevated brows. 5 Others recommend monotriangular (modified Fox method) for
children and bitriangular (modified Crawford
method) for adults.1
This study was designed as a prospective
randomized clinical trial to compare two different methods of upper lid sling with autogenous fascia lata in the treatment of congenital
upper lid ptosis with poor levator function.
METHODS
Patients with unilateral or bilateral congenital
upper lid ptosis who were referred to the oculoplastic service from July 2003 to December
2004 and fulfilled the criteria for sling surgery
with autogenous fascia lata were randomly allocated to one of two surgical groups. Inclusion
criteria included weak levator function (<4
mm) and age over 4 years for adequate harvestable autogenous fascia lata. Exclusion criteria
included weak Bell's phenomenon (less than
50% of normal), positive phenylephrine test,
jaw winking phenomenon, blepharophimosis
syndrome, systemic or myopathic disorders
with secondary ptosis such as myotonic dystrophy, myasthenia gravis, chronic progressive
external ophthalmoplegia, and Graves disease,
history of intra or extra ocular and eyelid surgery, sharp or blunt trauma to the eyelids, eyelid tumors and scars.
A complete examination including cyclorefraction, best corrected visual acuity, biomicroscopic evaluation of the lacrimal meniscus, extraocular movements, pupillary reactions and
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corneal sensation was performed. Ptosis examination included: lid fissure height, eyelid
crease height, upper lid margin-reflex distance
(MRD1), lower lid margin-reflex distance
(MRD2), scleral show, levator function, lagophthalmos, jaw winking and Bell's phenomenon
(4+ implies complete disappearance of the
cornea and zero corresponds to absence of
Bell's phenomenon).
The ethics committee of the ophthalmic research center approved this study and informed consent was obtained from all patients or
their guardians. All patients were operated
under general anesthesia by a single surgeon
(AB). Margin-reflex distance (MRD1) and eyelid
fissure height were documented 1, 6, 12 and 24
weeks after the procedures. Face photographs
were taken before the operation and at the
same postoperative intervals. Any complication
including epithelial defect, overcorrection,
undercorrection, granuloma formation, fascia
exposure and suture abscess were documented.
Thigh scar and any abnormalities in gait were
also evaluated.
Surgical Technique
With the knee and hip in flexion on one side,
the thigh was fixed with leukoplast adhesive to
both sides of the surgical table and an 8 cm
incision was produced in the skin and subcutaneous tissues on the lateral thigh starting
about 6 cm above the lateral femoral condyle
and extending toward the anterior superior
iliac spine. Subcutaneous fat was undermined
above and below the incision and strips of
fascia lata, 12 cm in length and 3-12 mm in
width were harvested according to surgical
technique and the number of lids to be operated. Fascial strips were cleaned from unwanted
tissues and cut to 3 mm strips.
Group A
Two 3 mm incisions were made above the brow
parallel to the medial and lateral canthus and
deepened to reach the frontal periosteum.
Three 3 mm incisions were also made on the

IRANIAN JOURNAL OF OPHTHALMIC RESEARCH 2006; Vol. 1, No. 2

Sling with Fascia Lata; Bagheri et al

upper lid 2 mm above the eyelashes; the first
one in the central upper lid and the other two
10 mm on either side. Fascia lata stringing was
performed as in figure 1A and the two ends of
the fascia were tied at the two sites above the
brow. After adjustment of eyelid height at the
limbus, the fascia knots were sutured with 5-0
Prolene and burried in the frontalis muscle and
finally the skin was repaired with 6-0 Prolene.
Group B
A single 3 mm incision similar to group A was
produced in the center of the brow. Two 3 mm
incisions also were produced on the upper lid
2 mm above the eyelashes 10 mm apart (5 mm

from the center of upper lid on either side).
Fascia lata stringing was performed with Wright needle as in figure 1B and the two free ends
of fascia were tied and sutured as described
above. Skin repair was also similar to group A.
After completion of the procedure in both
groups, a 4-0 silk frost suture was inserted in
the center of the lower lid to prevent corneal
exposure and eye was patched with gentamicin
ointment for 6 hours. The patients received oral
cephalexin for 5 days. The frost sutures were
removed after 24 hours if the corneal epithelium was intact; in case of an epithelial defect
simple eye ointment was prescribed every 6-8
hours and the frost suture was removed after
complete epithelial healing.

A

B

Figure 1 Schematic presentation of fascia sling: (A) Bitriangular (modified Crawford) method, (B) Monotriangular
(modified Fox) method.

RESULTS
From July 2003 to December 2004, 8 patients
with unilateral and 11 patients with bilateral
ptosis were enrolled in this study. Fifteen eyelids of 10 patients and 15 eyelids of 9 patients
were randomized to groups A and B, respecttively (Tables 1&2). Mean age was 14.2±8.4
(range 4-26) years and 17.8±13.3 (range 4-48)
years in groups A and B, respectively. Age and
sex distributions in both groups were comparable. Mean follow up was 15.1±6.8 (range 9-29)
months and 15.7±5.4 (range 10-26) months in

groups A and B, respectively. Mean operative
time for each eyelid (not including the time
needed for harvesting fascia lata) was 29.9±2.3
and 16.5±1.7 minutes in groups A and B, respectively (t-test, P=0.0001).
Mean preoperative lid fissure height in
group A was 6.5±1.6 mm which increased to
9.3±1.3 mm after the operation. Corresponding
figures for group B were 7.2±2.3 mm and 10.6±
1.4 mm, respectively. Lid fissure height increased by 2.7±2.3 mm in group A and 3.4±2.2
mm in group B. Changes in lid fissure in both
groups were statistically significant (paired t-
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test, P<0.001) but the inter-group difference
was not (t-test, P=0.4). MRD1 increase was 2.7±
1.3 mm in group A and 3±1.1 mm in group B (ttest, P=0.6)(Figures 2&3).
Short term complications in group A included corneal epithelial defects in 7 eyes (46.7%),
entropion in 2 eyelids (13.3%); long-term complications included mild (≤1 mm) undercorrection in 2 eyelids (13.3%). Short term complications in group B included corneal epithelial
defects in 3 eyes (20%), entropion in 2 eyelids
(13.3%) and wound dehiscence in one case
(6.7%). Long term complications included mild
(≤1 mm) undercorrection in 2 eyelids (13.3%).
No statistically significant difference in complications was observed between the groups.
The eyelid margins were symmetric in all
patients and remained so at all follow up visits.

Ten lids in group A (66.7%) and 12 in group B
(80%) required trimming of the upper lid skin
(upper lid blepharoplasty) for crease formation
6 months after surgery. No patient needed reoperation for recurrent ptosis. One week after
operation no patient had any complaint in gait
and the thigh wound healed after 2 weeks.
DISCUSSION
Blepharoptosis surgery is a challenging area in
oculoplastic surgery. This procedure can prevent amblyopia by opening the visual axis in
congenital or early onset ptosis. Improvement
of the superior visual field and reduction of
astigmatism are other goals. The subsidiary
goal of this procedure is to obtain natural
appearing and symmetric eyelids.

Table 1 Characteristics of patients in group A (double triangular).
MRD 1
Lid fissure
(mm)
No. Sex Age Laterality Eye (mm) before before
/after
/after

F/U
Complementary
(month)
operation

Short term
complications

Long term
complications
D
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B
B

D
D
D-Under
.

B
B
B
.

D
D
.
.

B
B
.
.

D
D
.
.

B
B
.
.

.
D
.
.
.
.

.
B
.
.
.
.

1

M

15

OU

R
L

5/9
5/8

1/3
1/2

2

M

22

OU

R
L

4/10
5/10

-3/2
-1/2

.
PEE
CED
.

3

M

26

OD

R
L

5/9
10/10

1/3
4/4

Entropion -CED
.

4

F

16

OU

R
L

8/10
8/10

0/3
0/3

PEE
-

5

F

6

OS

R
L

10/10
5/10

3/3
-1/3

6

M

25

OU

R
L

6/10
8/10

-1/3
1/3

.
PEE
.
.

7

M

4

OU

R
L

8/9
8/9

1/2
1/2

-

8

M

16

OS

R
L

10/10
7/10

2/2
0/2

Entropion- PEE

9

F

8

OD

R
L

7/10
10/10

0/3
3/3

10

F

4

OD

R
L

5/9
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-2/3
3/3

PEE
.
.

29
26
16
13
12
12
12
11
11
9

MRD: marginal reflex distance, F/U: follow up, M: male, F: female, OU: binocular, OD: right eye, OS: left eye,
R: right, L: left, D: dermatochalasis, B: blepharoplasty, PEE: punctate epithelial erosion, Under: undercorrection,
CED: corneal epithelial defect
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Table 2 Characteristics of patients in group B (monotriangular).
Lid
fissure
No. Sex Age Laterality Eye (mm)
before
/after

MRD1
(mm)
before
/after

Short term
complications

1

M
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R
L
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2/6
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F
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L
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0/4
1/4
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R
L
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0/4
0/4

4

M
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5

M

18
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6

F
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OU

7

M

6
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R
L
R
L
R
L
R
L

8/12
12/12
7/9
7/9
7/10
7/11
9/9
3/8

0/2
2/2
1/2
1/2
0/3
0/4
3/3
-2/2

8

M

4
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R
L

2/12
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0/2
2/2

.
.
.
.
.
.
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.
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.
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.
.
CED
PEE
-

9

M

10
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R
L

7/12
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1/3
0/3

-

Long term Complementary F/U
(month)
complications
operation
D
D

B
B

26

D
D

B
B

24

D
D

B
B

16

D
D
D
D-Under
D
.
D-Under
.
.
.
.

B
Wound repair-B
B
B
B
.
B
.
.
.
.

14
14
13
13
12
10

MRD: marginal reflex distance, F/U: follow up, M: male, F: female, OU: binocular, OD: right eye, OS: left
eye, R: right, L: left, D: dermatochalasis, B: blepharoplasty, PEE: punctate epithelial erosion, Under: undercorrection, CED: corneal epithelial defect

Different methods exist for correction of
ptosis. Frontalis suspension is used when levator function is weak, especially in myogenic
and neurogenic ptosis. In this method, frontalis
power is transferred to the tarsus of the ptotic
eye by a natural or synthetic material.1 There
are different methods and materials used for
frontalis suspension but most authors agree
that autogenous fascia lata is the best material
and banked fascia is the next usable material.1-5
Common methods of sling include single
rhomboid, double rhomboid and double triangular.1-5 Smaili et al23 have reported the results of
sling with preserved fascia lata in a double triangular fashion on 132 eyelids of 72 patients. In
all patients other than 3 cases, eyelid width was
acceptable 6-15 years after surgery; in 20 cases
(28%) reoperations were performed because of
recurrent ptosis. Short term results were com-

parable to our patients. Broughton et al21 performed double rhomboid sling with fascia lata
on 50 eyelids and observed recurrent ptosis in
5 cases (10%) after 2 years. Other studies using
fascia lata for upper lid sling have reported
comparable results.23-24 In our study two
methods of upper lid sling using autogenous
fascia lata were compared in a randomized
clinical trial. Results and complications of the
monotriangular and bitriangular methods were
similar. In the monotriangular method, the operation was shorter and easier, less sling material (fascia lata) was needed and less eyelid skin
wounds were produced. Theoretically, the
chance of intraoperative complications like eyelid hematoma and damage to ocular soft tissues
is less. The weakness of this study was the
relatively small number of cases and limited
follow up.
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Figure 2 A patient in group A (bitriangular) before (left) and after (right) the
procedure (case number 4 in table 1)

Figure 3 A patient in group B (monotriangular) before (left) and after (right) the
procedure (case number 2 in table 2)
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