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Abstract
Purpose: To describe the outcome of pediatric ptosis surgery using frontalis suspension 
technique.
Design: Retrospective study.
Methods: All patients with ptosis who underwent frontalis suspension from April 2009 
to April 2014 at the Children’s Hospital at Westmead were included. Medical records of 
patients were reviewed and analyzed.
Results: A total of 55 patients (74 primary procedures) were included in the study. Sixty-
eight procedures (91.9%) used silicone as frontalis suspension material, three procedures 
used Gore-Tex, and three procedures used fascia lata. For procedures using silicone, the 
recurrence rate was 10.29%; 4.41% had infection and 1.47% had exposure keratopathy. 
All three procedures using Gore-Tex developed postoperative infection. No postoperative 
complication was documented in all the three procedures using fascia lata.
Conclusion: A change in the practice from using banked fascia lata to silicone as 
frontalis suspension material is seen at the Children’s Hospital at Westmead. The postop-
erative complications and recurrence rate in procedures using silicone are relatively low. 
Autologous fascia lata could be considered as an alternative for older children in view of 
its long-term success rate and fewer complications.
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Introduction
Ptosis is characterized by drooping of the upper eyelid margin to an abnormally 
low position on the anterior surface of the eye. It is most commonly classified 
as congenital or acquired. Most congenital ptosis is associated with levator 
dystrophy, which has poor levator function. Thus, the preferred method of surgery 
is frontalis suspension. The frontalis suspension technique was first described 
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by Hess in 1893 for the correction of ptosis and its principles remain relevant  
to this day.

Ptosis surgery is often delayed to a later age as congenital ptosis typically 
improves somewhat with time. There is also the added advantage that a more 
accurate assessment is often attainable in older children. Later surgery also allows 
further development of the orbital structures and decreases the anesthetic risk in 
children; however, the presence or risk of amblyopia may warrant early surgical 
correction in the younger age group. Age at the time of ptosis surgery may influ-
ence the type of frontalis suspension material used.

Several materials are available for frontalis suspension surgery. Autologous 
fascia lata is considered by many as the gold standard in frontalis suspension 
surgery.1,2 Other alternatives include banked fascia lata or synthetic material 
such as silicone, Gore-Tex, and Ethibond.3,4 These individual materials have their 
own advantages and disadvantages. Surgeons have reported a preference for 
using silicone slings for its flexibility and elasticity.5,6 Gore-Tex implants have 
been associated with infection and granuloma formation.7-9 We conducted 
a retrospective study on patients who had undergone frontalis suspension 
surgery at the Children’s Hospital at Westmead between 2009 and 2014. We 
report the types of suspension material used, rate of recurrence, and postoper-
ative complications.

Methods
This retrospective study analyzed the medical records of all patients with 
ptosis who underwent frontalis suspension from April 2009 to April 2014. 
Ethical approval was acquired from the Sydney Children’s Hospitals Network 
Human Research Ethics Committee and conformed to the requirements of the 
United States Health Insurance Portability and Privacy Act. Details that might 
disclose the identity of the subjects under the study have been omitted. All 
patients had undergone an ophthalmic and orthoptic evaluation prior to 
surgery. All patients had undergone frontalis suspension surgery using the Fox 
procedure.10

Satisfactory functional and cosmetic success was defined as the patient having 
adequate lift (lids not covering visual axis in primary position) and not having 
ptosis recurrence nor any postoperative complications.

Results
There was a total 64 patients (87 procedures) who had undergone primary ptosis 
correction using the frontalis suspension technique. Nine patients (13 procedures) 
were excluded due to duration of follow-up being less than 6 months, leaving a 
total of 55 patients (74 procedures) included in the study; 38 patients were male 
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and 17 patients were female. The most common etiology was simple congenital 
ptosis (49 patients). The remaining were blepharophimosis (4 patients), Kabuki 
syndrome (1 patient), and Marcus Gunn jaw-winking syndrome (1 patient).

In this study, patients first presented with ptosis at a mean age of 19.3 months, 
ranging from 1 month to 9 years. The mean age at the time of surgery was 
46.2 months. Patients with follow-up of six months or more were included in this 
study. The mean duration of follow-up was 30.6 months. The longest follow-up 
duration was 5 years (Table 1).

Table 1. Age at presentation and surgery

Mean (months) Standard error 
of mean Range

Age at presentation 19.34 4.71 1 month-9 years

Age at time of surgery 46.17 4.75 1.5 months-13 years

Duration of follow-up 30.62 2.28 6 months-5 years

Table 2. Type of frontalis suspension material

Types of suspension material Total procedures %

Silicone 68 91.9

Gore-Tex 3 4.05

Fascia lata 3 (2 Autologous, 1 Banked) 4.05

The preferred suspension material used for ptosis surgery was silicone, which 
accounts for 91.9% of all primary procedures (Table 2). The success rate among 
the primary procedures using silicone was 82.35%. Among the total of 68 primary 
procedures using silicone, 7 cases developed recurrence of ptosis, 3 cases had 
infection, 1 case had exposure keratopathy, and 1 case had sling extrusion. There 
were only three cases using Gore-Tex and all three cases developed infection. 
None of the cases using fascia lata was reported to have ptosis recurrence or 
postoperative complications (Table 3).

For secondary procedures, there was a total of 13 patients (14 procedures). The 
mean age at the time surgery was performed was 10.72 years (range from 6 to 14 
years). Silicone suspension was used in 11 procedures, Gore-Tex in 2 procedures, 
and 1 procedure used fascia lata. Only 4 out of 13 patients who had undergone 
secondary procedures had a follow-up longer than 4 months.
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Discussion
The striking result in this study was the prevalence of the use of silicone suspen-
sion at this pediatric institute. Over the 5-year period studied, more than 90% of the 
primary procedures performed in this center used silicone as the material in frontalis 
suspension surgery. Hersh et al. reported 63.8% of primary ptosis procedures used 
banked fascia lata and only 36.2% used silicone at the same center prior to 2005, 
highlighting a change in the practice of preferred frontalis suspension material.3

As noted, in contrast to Hersh et al., only 3 out of 74 procedures used fascia lata 
during our study period. Two of the implants were autologous fascia lata, hence 
requiring harvesting procedure during the ptosis surgery. The patients were all 
older than 10 years, making it feasible to harvest the fascia lata. Autologous fascia 
lata has the best long-term results in conserving a good lid position postoperatively, 
with fewest complications.2 Despite having a good functional outcome, autologous 
fascia lata also has its limitations. The child has to be old enough so that sufficient 
length of tissue can be harvested. The child can suffer from a hematoma formation 
or left with a nasty scar or keloid at the donor site.11 The use of autologous fascia 
lata would also necessitate a longer anesthetic time given the harvesting of tissue.

Another option to harvesting autologous fascia lata is using banked fascia 
lata. As observed, only one procedure in this study used banked fascia lata. 
Banked fascia lata is biological material and, as such, always carries some risk of 
disease transmission. Previous reports have revealed cases involving transmis-
sion of viruses after transplantation of banked tissue.12-14 Patients infected with 
Creutzfeldt-Jacob disease have also been reported after corneal transplant.15,16 
Banked tissues undergo a meticulous process of either freeze-drying or irradi-
ation, or a combination of the two methods, in order to remove the genetic 
substance in the tissues. This is to avoid the transmission of infectious agents 

Table 3. Outcome and complications in primary procedures

Silicone  
(n = 68)

Gore-Tex  
(n = 3)

Fascia lata  
(n = 3)

Satisfactory outcome 56 (82.35%) 0 (0%) 3 (100%)

Ptosis recurrence 7 (10.29%) 0 0

Complications

Infection 3 (4.41%) 3 (100%) 0

Exposure keratopathy 1 (1.47%) 0 0

Sling extrusion 1 (1.47%) 0 0
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in the tissues when being transplanted. Despite these preventive measures, a 
study has shown that freeze-dried gamma-irradiated cadaveric donor tissue still 
contained intact deoxyribonucleic acid.17 These risks may be the reason banked 
fascia lata has been less favorably used as the choice for suspension material.

As surgery needs to be performed as early as possible in cases with possible 
risk of amblyopia, synthetic suspension materials need to be utilized in 
younger children. Silicone is one of the suspension materials of choice and is 
the preferred material used in this study. Silicone is readily available and easily 
accessed by surgeons. Silicone has been used widely in many centers as it 
has been tested to be effective in the treatment of ptosis.18 Silicone was one 
of the earliest suspension materials described by Tillet  and Tillet in 1963 using 
a No. 40 silicone strip.19 All six patients described by Tillet and Tillet had good 
results after 19 to 24 months follow-up.19 Silicone was found to be superior to all 
other materials in a study by Lamont and Tyers in regard to easily adjusting the 
suspension material.20 Due to this property of easy adjustability, it is a reason-
able material choice if recurrence occurs. It may also be easily revised or replaced 
if the intended lid position was not attained after the primary surgery due either 
to under- or overcorrection or recurrence of ptosis. Silicone suspension does not 
incorporate with surrounding collagenous tissue, making it easier to remove or 
adjust. Its elasticity is another advantage, making it possible for patients to close 
the eye against the tension of the suspension while still maintaining an accept-
able lid height. This would reduce the risk of exposure keratopathy. Several other 
studies have reported recurrence and complication rates when using silicone 
in ptosis surgery (Table 4). The recurrence rate in our study was comparable 
to previous reports, while the rate of infection and exposure keratopathy was 
comparatively low. The recurrence rate in previous studies seems to vary widely. 
Different study design and definition of terms may cause this variation. However, 
all studies did report cases of infection, which is not surprising given a foreign 
material is being implanted. Comparison for fascia lata and Gore-Tex was not 
done, as the numbers of procedures in our study were too small.

Gore-Tex (polytetrafluoroethylene suture) was used in 3 out of 74 procedures 
during this study period. It is a heterologous material that has been used in 
brow suspension surgery since 1986.22 All three cases in our study were compli-
cated with infection and granuloma. In 2001, Steinkogler reported that 5 out 
of 11 (45.5%) needed removal of Gore-Tex for suspected infection.27 Another 
study also reported a 40% complication rate in procedures using Gore-Tex.9 The 
complications reported include ptosis recurrence and granuloma formation. This 
high percentage of infection and granuloma formation may be attributed to the 
porous feature of Gore-Tex, which may allow an influx of pathogens leading to 
infection.
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Table 4. Comparison of complication rates using silicone with previous studies

Our 
study

Bansal and 
Sharma21

Khan 
et al.22

Ali  
et al.23

Horng 
et al.24

Morris 
et al.25

Hersh 
et al.3

Simon 
et al.26

Type of study R R P P R R R R

Number of 
 procedures (n)

68 38 15 35 49 110 46 34

Recurrence (%) 10.3 2.63 7 2.8 0 –a 13 44

Infection/  
granuloma (%)

4.41 7.89 7 2.8 2.04 1.81 15.2 7.41

Exposure  
keratopathy (%)

1.47 –a –a –a 18.0 3.63 –a –a

Sling extrusion/
exposure (%)

1.47 7.89 7 –a 4.08 –a 15.2 3.73

Lagophthalmos (%) –a 13.1 –a –a –a –a –a –a

Under  
correction (%)

–a 10.52 26 –a –a 9 –a –a

Chronic eyelid 
edema (%)

–a 2.63 –a –a –a –a –a –a

P: Prospective study; R: retrospective study;
aNo record in the results of the studies

At the Children’s Hospital in Westmead, there has been a move away from stored 
fascia lata to the use of silicone as the choice of material for ptosis surgery. The 
recurrence rate with silicone is slightly lower (10.29% vs. 13%) and rate of infections/
granuloma is significantly lower (4.1%) compared to compared to 15.2% in the Hersh 
et al.3 study.

Conclusions
Silicone is the preferred choice of material used for frontalis suspension surgery 
for ptosis at the Children’s Hospital at Westmead. The complication and recur-
rence rates are relatively low. Silicone allows for easy removal and adjustability 
where indicated. Autologous fascia lata could be considered as an alternative for 
older children in view of its long-term success rate and few complications.
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