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ABSTRACT

Purpose: To observe the aesthetic and visual outcomes of a modified frontalis sling technique with lid crease
creation in pediatric patients of upper lid drooping associated with weak Levator muscle.

Study Design: Quasi experimental study.
Place and Duration of Study: Al-Ibrahim Eye Hospital from January 2024 to June 2024.

Methods: This study included pediatric patients (either gender) with congenital ptosis associated with weak
Levator muscle. Preoperative eye examination and Ptosis examination including lid crease and fissure height,
Levator muscle function, MRD-1, MRD-2, and Bell’s reflex were performed. All the registered patients underwent
modified frontalis sling procedure with lid crease creation using silicon tube. Lid fissure and lid crease height and
MRD-1 measurements were performed at Ist, 8hand 24 weeks after surgery. Pictures were captured both pre
and postoperatively for comparison. Any side effects occurring during or after the procedure were also noted.

Results: Six months after the procedure, 86% of patients showed desired results, with symmetrical eyelid
appearance and negligible under correction (<1mm). Mean lid fissure height, lid crease height and MRD-1 were
significantly increased (3.77£1.76 mm, 3.20+0.51mm and 3.23+1.65mm respectively) after 6 months. Visual
acuity was also improved. Minor side effects were observed only in a few cases. Under correction of around 1mm
occurred in 6 (13.95%) patients.

Conclusion: Modified frontalis sling technique with lid crease creation using silicon tube has shown superior
aesthetic and visual results along with less side effects in paediatric patients of upper lid Ptosis from birth.
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INTRODUCTION

Blepharoptosis or Ptosis is a frequently occurring
medical disorder characterized by sagging of the upper

eyelid. This can be present at birth due to some
congenital disorder or develop later in life due to
various causes.* Ptosis can occur in one or both eyes
and manifest with varying degrees of magnitude
ranging from mild to severe. It can result from various
causes including trauma, aponeurotic disorders,
neurogenic, or myogenic factors.?

Typically, Ptosis occurs as an isolated disease, but
it can also be allied with other systemic illnesses.
Patients with Ptosis often have a characteristic sleepy
appearance and may experience various ocular
symptoms, such as blurred vision and excessive tear
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formation. Additionally, sustained contraction of the
scalp muscles can lead to headache and ocular
discomfort due to compensatory mechanisms to
elevate the upper eyelid. Amblyopia, which results in
permanently weak eyesight, may occur if congenital
ptosis is not addressed.? Early intervention is crucial,
as neglecting treatment can result in a range of
consequences, including emotional distress, such as
appearance-related anxiety and depression, as well as
compromise in functional and visual outcomes,
particularly defects in the superior visual field, which
can hinder daily activities and quality of life.>*

Correcting Ptosis poses a challenging task for
oculoplastic surgeons as they must skillfully balance
aesthetics with functionality, delivering exceptional
cosmetic results while also improving visual functions.
Symmetrical upper lid crease, lid fissure, and lid
outline yields better aesthetics effects.>®’ Eyelid
muscle condition and key ophthalmologic aspects
must be carefully considered when selecting a surgical
procedure to correct the aberrant eyelid position.®’

Traditionally, the preferred treatment for
correcting Ptosis due to weak Levator muscle function
(<4 mm) has been the frontalis muscle sling procedure,
which utilizes autogenous or exogenous materials.°
Although new materials have been introduced, the
fundamental technique of the frontalis sling procedure
has remained largely unchanged since its initial
development. Recently, there has been increasing
trend of using silicon tube in eye lid surgery due to its
ease of access, cost effectiveness, and superior
aesthetic outcomes.%1? Despite its widespread use in
Ptosis correction, there is a lack of scientifically
validated studies documenting the outcomes of using
silicon tube in this context. The present study aims to
address the aesthetic and visual outcomes of a
modified frontalis sling method with lid crease
creation using silicon tubes in pediatric patients of
upper lid drooping allied with weak Levator muscle.

METHODS

This interventional research was conducted in the Al-
Ibrahim Eye Hospital for 6 months, from January 2024
to June 2024, following approval from the Institutional
Review Board (IRB NO:REC/IP10/2024/087).

pediatric patients of either sex with congenital
Ptosis (one or both eyes involved) and weak Levator
muscle (<4mm), requiring oculoplastic surgery, were
enrolled in this study. Patients with past medical

record of eyelid injury, surgery, weak Bell’s reflex
(< 2+), dryness of eyes, and systemic illnesses were
excluded. Sample size was determined using online
sample size calculation tool (Cl 95%, margin of error
5, population percentage 50 and population count 48).
The study sample consisted of 43 patients (49 eyelids)
affected with upper lid drooping.

Preoperative eye examination specifically visual
acuity of all the registered patients was carried out.
Eyelid assessment comprised of measuring lid crease
height, lid fissure height, Levator muscle function,
MRD-1, MRD-2 and Bell’s reflex. All the registered
patients underwent modified frontalis sling procedure
with crease creation using silicon tube.

MRD-1, eye lid crease and fissure height
measurements were repeated at I, 8" and 24" week
after surgery. Pictures were captured both pre and
postoperatively for future comparison and follow-up.
Any side effects or complications occurring during or
after the procedure were also noted down.

A 4-0 silk suture was inserted in the center of the
upper eyelid. The upper lid was incised with two
horizontal incisions measuring 2mm each, 6 mm
superior to lash line, cutting to the tarsus, after a lid
plate had been inserted to guard the eyeball. To access
the frontal periosteum, three incisions (2mm each)
were positioned superior to the upper border of
eyebrow. The medial and lateral incisions were at the
eyebrows upper border, while the central incision was
located 5mm higher. The distance among all the
incisions was equal to each other.

Silicon tube was introduced into the upper eye lid
in the form of pentagon using a wright needle. The
needle was introduced through the medial incision
without incorporating periosteum. It was introduced
downward and backward between the orbicularis and
Levator muscle. It proceeded anterior to tarsal plate
heading towards the medial incision, and eventually
came out through the incision. The needle was
withdrawn, pulling the silicon tube through the medial
eyelid incision and exiting through the medial brow
incision. At each end of eyelid incision, the silicon
tube was sutured to orbicularis muscle by a 6-0 vicryl
suture. Both strands of silicon tube were sutured and
concealed under the frontalis muscle. The middle brow
incision was sutured with 6-0 prolene suture. After the
operation, tobramycin and dexamethasone eye
ointments were applied topically to the skin and
stitched with tarsorrhaphy suture using silk (6-0)
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Table 1: Visual and aesthetic outcomes after modified frontalis sling technique.

Post-operative findings

Variable Pre-operative findings 1 week 8 weeks 24 weeks P-Value
Lid crease height (mm) 0.46+0.27 1.86+0.45 2.98+0.73 3.20+0.51 0.03
Lid fissure height (mm) 0.89+0.43 2.77+0.57 3.61+1.34 3.77+£1.76 0.04
MRD-1 (mm) 0.23+1.22 2.61+0.23 2.79+0.30 3.23+1.65 0.01
Lid and crease symmetry Not symmetrical Symmetrical Symmetrical Symmetrical -
Lid contour Not Symmetrical Symmetrical Symmetrical Symmetrical -

suture. A gentle dressing was applied to
protect the cornea and kept in place for 1
day. Frost stitches were removed if there
were no signs of complication in cornea,
otherwise its removal was delayed. Patients
were scheduled for follow-up appointments
at 1, 8 and 24weeks post procedure. Images
were captured at every visit to document
progress and for comparative analysis.

All collected data, including baseline
information  and  preoperative  and
postoperative findings, were compiled in
MS Excel and analyzed using SPSS
version 26. Descriptive data were presented
as mean and standard deviation for
continuous variables, and frequency and
percentages for categorical variables.
Repeated-measures ANOVA was applied
to compare means across three
postoperative time points, followed by
paired t-tests for comparisons between each
pair of time points. A p-value of <0.05 was
considered statistically significant.

RESULTS

A total of 43 patients (49 eyelids) including
23 (53.48%) male subjects and 20(46.51%)
females with mean age of 10x1.4were
subjected to modified sling procedure.
Each patient had a congenital condition of
ptosis, accompanied by weak Levator
muscle. Ptosis affected one eye in 37
patients (86%) and both eyes in 6 patients
(13.95%). Mean Levator function was 0-
3mm (mean 1.2+0.3). Six months after the
procedure, 86% patients showed desired
results, with symmetrical eyelid appearance
and negligible under correction (<1mm).

The lid crease showed a significant increase in height,
with a mean augmentation of 3.20+0.51mm. A mean
increase of 3.77+1.76mm was observed in lid fissure
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Figure 1: Pre and post operative pictures (after 6 months) of three patients with
congenital ptosis after modified frontalis sling technique with lid crease creation.

height. There was considerable increase in MRD1 as
well, with a mean increase of 3.23+1.65mm, 6 months
after surgery. Six eyelids (13.95%) showed under
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correction of around 1mm that is clinically non-
significant (Table 1, Figure 1).

DISCUSSION

Conventional technique of Frontalis sling procedure
often results in poor cosmetic outcomes and side
effects often requiring reoperation.® Current study
presents the visual and aesthetic results of a modified
frontalis sling method with lid crease creation in
pediatric patients suffering from drooping of upper
eyelids by birth accompanied with weak Levator
muscle. It was observed that this modified technique
resulted in much better cosmetic and visual outcomes
compared to traditional technique. The frequency of
side effects and complications was very less. The
traditional technique involves making incisions in the
eyelids 2 mm above the lashes. A Wright needle was
used to introduce exogenous material under the
frontalis muscle above the eyebrow and inside the
upper lid, between the Levator and orbicularis
muscles.*? This technique involved placing eye lid
incisions 6mm above the eyelashes, at lid crease level.
Positioning the skin incision higher results in a more
natural looking eyelid crease following surgical
intervention, hence minimizing the need for repeat
procedures to create the crease. Higher location of
sling material also reduces the risk of postoperative
eye lid bulkiness.

Another researcher reported a different technique
for creating a lid crease after a sling procedure. In this
method, after creating the crease incision, the sling
material was directly attached to the tarsus and then
passed toward the eyebrow, similar to the traditional
approach. Incision sutures were used postoperatively
to fine-tune the lid crease height. However, this
technique may cause significant tissue damage,
potentially affecting the appearance of a normal lid.
Additionally, the requirement for a second lid incision
increases tissue damage and prolongs the healing
process.’* A recent study reported a novel technique
involving a single stab incision for silicone insertion.
This approach demonstrated improved cosmetic and
visual outcomes while minimizing the risk of side
effects. The technique also reduced surgical time,
facilitated a faster recovery process, and eliminated the
need for multipleincisions.™

Another technique called “sling for sling” for the
longstanding management of severe blepharoptosis
using silicon material is also described. The author

reported that this newer technique displayed improved
durability, resulting in lasting outcome with substantial
reduction in recurrence rates.*

Some surgeons perform a second procedure
several months after the sling procedure to reconstruct
the eyelid crease.> Two-stage operations are more
expensive and necessitate a longer hospital stay than
single-stage procedure. Pediatric patients usually are
operated under general anesthesia hence increasing the
risk of exposure.

Furthermore, in this modified technique, the
frontalis muscle was engaged while passing the needle
between the eyelid and brow incisions, enhancing the
strength of the frontalis muscle in lifting the upper
eyelid. However, in this novel approach, the higher
positioning of the sling material might reduce its
elevating effect, particularly in pediatric patients,
leading to under correction. The mild under correction
of approximately 1 mm observed in children in our
study could be attributed to the smaller size and height
of their eyelids. Nevertheless, this level of under
correction is cosmetically insignificant.

In our study, the silicone tube was inserted into the
upper eyelid in a pentagonal configuration. This
design provides greater lifting power from the frontalis
muscle compared to the traditional single-triangle or
rhomboid methods.** This method minimizes tissue
injury, reduces skin incisions and shorter surgical
duration. Various other techniques of frontalis sling
procedure are equally effective.t’?t Shome et al,
reported that silicone sling surgery, when combined
with eyelid crease creation and Levator excision,
results in improved symmetry, enhanced aesthetic
outcomes, and higher patient satisfaction. Similarly,
Choi et al, highlighted that frontalis sling surgery
using a silicone rod is a safe and effective treatment
for ptosis in patients with third nerve palsy, with a
minimal risk of corneal complications.

In the modified technique, the medial and lateral
brow incisions were positioned above the eyebrow in a
midline orientation, differing from the traditional
perpendicular approach. This variation aims to
enhance upper lid elevation by reducing excess tissue
bulk, resulting in a more natural-looking eye contour.
Aletaha et al, reported similar outcomes using a
modified frontalis technique in pediatric patients with
congenital ptosis; however, they utilized Mersilene
mesh as the incorporated material .z

Our results reported very less side effects due to
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use of silicon rod in ptosis surgery. However, Bansal
et al also reported that although Silicone is safe to be
used in eyelid surgeries; potential complications can
arise.?* Morris et al, reported that silicone rod frontalis
surgery has shown modest efficacy, with minimal
complications, smooth extraction and adjustability in
children suffering from belpharoptosis.?®

Our findings are based on a relatively small
sample of pediatric patients, which may limit the
generalizability of the results. The follow-up period of
six months may not be sufficient to assess long-term
stability of outcomes or the potential for late
complications. Approximately 13.95% of patients
experienced mild under-correction (around 1 mm),
which, while cosmetically insignificant, suggests
variability in the surgical outcomes. The quasi-
experimental design and absence of a control group
make it difficult to attribute all observed outcomes
solely to the modified technique. The results are
specific to pediatric patients with congenital ptosis and
weak Levator muscles, limiting applicability to other
patient groups, such as adults or those with acquired
ptosis. Addressing these limitations in future studies
could enhance the reliability and applicability of the
findings.

CONCLUSION

Modified frontalis sling technique, which incorporates
lid crease creation using a silicon tube offers superior
cosmetic results, satisfactory functional and visual
outcomes and a reduced risk of complications and
adverse effects.  Additionally, this technique
demonstrated a lower reoperation rate, making it a
more desirable option. This study scientifically
validates and justifies the use of silicon tubes in
frontalis sling technique which is a cost effective and
readily available material.
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