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Surgical Outcomes of Pediatric Blepharoptosis
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Abstract

Objectives: The results of ptosis surgery and revision surgery performed in blepharoptosis of different etiologies in the 
paediatric age group were evaluated.
Methods: The 78 eyes of 66 patients followed up at our clinic between 2020 and 2024 were retrospectively examined. The 
patient's age, gender, etiology, preoperative and postoperative Best Corrected Visual Acuity (BCVA), levator function, Mar-
gin Reflex Distance-1 (MRD-1), surgical techniques and revisions performed, amount of lagophthalmos, Bell's phenomenon, 
strabismus and amblyopia status were evaluated.
Results:  The mean age of the patients was 9.05±4.18 years, and the follow-up period was 21.19±12.90 months. The 
etiology of ptosis was congenital myogenic in 49 (74.4%) patients, congenital neurogenic in 13 (19.6%) patients, and ac-
quired in 4 (6%) patients. Strabismus was detected in 12 patients (18%), and amblyopia was detected in 35 eyes (44.9%). 
The most frequently used surgical techniques were frontal suspension with silicone (30.8%), müller muscle conjunctival 
resection (28.2%), and levator surgery (25.6%). Revision surgery was performed in 29 eyes (37.2%). The preoperative 
MRD-1 (0.72±1.26 mm) showed a significant increase at 6 months postoperatively (2.20±1.42 mm) (p<0.001). A positive 
correlation was found between final BCVA and preoperative BCVA (r=0.579, p<0.001). A low to moderate significant 
correlation was found between postoperative lagophthalmos and punctate staining (r=0.308, p=0.012). Lagophthalmos 
was more pronounced in the silicone sling group.
Conclusion: In pediatric ptosis surgery, a high rate of functional and aesthetic success is achieved through the selection of 
surgery appropriate to the etiology and careful postoperative follow-up.
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Introduction

Pediatric blepharoptosis is a clinically important condition 
that may adversely affect both visual development and psy-
chosocial well-being in childhood. Depending on the severity 
of eyelid drooping, children may develop amblyopia, abnor-
mal head posture, refractive abnormalities, and strabismus, 
making early recognition and appropriate management es-
sential (1–3).

Pediatric ptosis may be congenital or acquired and may 
arise from myogenic, neurogenic, mechanical, or aponeurot-

ic causes. Management is individualized according to the un-
derlying etiology, levator muscle function, degree of ptosis, 
ocular findings, and the risk of visual impairment. Surgical 
intervention is indicated to restore visual function, improve 
eyelid symmetry, and reduce long-term functional and aes-
thetic consequences (2,3).

Several surgical techniques are currently used in pediat-
ric ptosis management. Levator resection or advancement is 
generally preferred in patients with adequate levator func-
tion, while frontalis suspension is usually the preferred op-
tion in cases with poor levator function (1,4). Müller mus-
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cle-conjunctival resection (MMCR) has also emerged as an 
effective option in selected patients with mild-to-moderate 
ptosis, good levator function, and a positive phenylephrine 
response (5). Despite the availability of these techniques, pe-
diatric ptosis surgery remains challenging because of hetero-
geneous etiologies, examination difficulties in children, sur-
gery under general anesthesia, and the risk of postoperative 
complications or revision procedures.

Although numerous studies have reported outcomes of 
individual surgical techniques, real-world comparative data 
evaluating different surgical approaches, revision require-
ments, and postoperative functional outcomes in a hetero-
geneous pediatric ptosis population remain limited.	

Therefore, the aim of this study was to evaluate the sur-
gical outcomes, postoperative complications, and revision 
requirements in pediatric patients who underwent different 
ptosis correction procedures at a tertiary oculoplastic refer-
ral center, with particular emphasis on MRD-1 improvement, 
eyelid symmetry, amblyopia, and ocular surface outcomes.

Methods

Between 2020 and 2024, 78 eyelid files of 66 patients fol-
lowed up and treated at the Oculoplastic Surgery Clinic 
were retrospectively screened and included in the study. The 
ethics of the study were approved by the Istanbul Education 
and Research Hospital Non-Interventional Clinical Research 
Ethics Committee (Date: 25.07.2025, No: 197). Written in-
formed consent was obtained from all patients undergoing 
surgery in accordance with the World Medical Association’s 
Declaration of Helsinki.

The patient’s detailed medical history, personal history 
and family history were recorded. Best-corrected visual acu-
ity (BCVA), detailed anterior and posterior segment biomi-
croscopic examinations, strabismus examination, eye move-
ments, periorbital area and eyelids were evaluated in detail. 
Preoperative and postoperative photographs of the patients 
were taken and recorded at 1 week, 1 month, 3 months, 
and 6 months postoperatively, with a red dot placed on the 
glabella as a 10 x 10 mm reference point. Informed consent 
was obtained from each patient who underwent surgery for 
the surgery and for the use of the photographs.

Patient’s age, gender, ptosis etiology, preoperative and 
postoperative BCVA, amblyopia status, presence of stra-
bismus, preoperative levator function, preoperative and 
postoperative 1 week, 1 month, 3 months, and 6 months 
MRD-1, type of ptosis surgery performed, follow-up peri-
ods, symmetry between both eyelids, Bell phenomenon as-
sessment, preoperative and postoperative 1 week, 1 month, 
3 months, and 6 months lagophthalmos, corneal punctate 
condition and corneal staining, follow-up periods, develop-
ment of postoperative complications, whether revision sur-

gery was required, and if revision surgery was performed, 
which surgery was performed were recorded and evaluated. 
Surgeon-related variables, including years of residency or 
specialist practice, subspecialty training, annual or cumulative 
pediatric ptosis case volume, and surgeon-specific surgical 
outcomes, were not systematically recorded in the institu-
tional database and therefore could not be included in the 
analysis.

The study included patients with ptosis under the age of 
18 who attended regular follow-up appointments (at least 6 
months of follow-up).

Statistical Analysis
Analyses were performed using IBM SPSS (Statistical Pack-
age for the Social Sciences) version 26.0 (IBM Corporation, 
Armonk, NY, USA). Descriptive statistics were presented 
as mean±standard deviation, minimum–maximum values, or 
frequency (%), as appropriate. Normality of continuous vari-
ables was assessed using the Shapiro-Wilk Test. For repeated 
non-parametric comparisons, the Friedman test was used, 
followed by Bonferroni-corrected Wilcoxon signed-rank 
tests for pairwise analyses. Associations between continuous 
variables were evaluated using Spearman correlation analysis. 
Comparisons between amblyopic and non-amblyopic groups 
were performed using the Mann–Whitney U test for contin-
uous variables and the chi-square test or Fisher’s exact test 
for categorical variables, as appropriate. A p value <0.05 was 
considered statistically significant.

Results
The mean age of pediatric blepharoptosis patients was 
9.05±4.18 years (minimum 1–maximum 17 years). The study 
included 78 eyes of 66 patients (24 girls, 42 boys). 12 pa-
tients underwent surgery due to bilateral ptosis. The fol-
low-up period was determined to be 21.19±12.90 months 
on average. The preoperative levator function mean was 
8.13±4.84 (Table 1). Regarding ptosis etiology, 49 patients 
(74.2%) had congenital myogenic ptosis, 13 patients (19.7%) 
had congenital neurogenic ptosis, and 4 patients (6.1%) had 
acquired ptosis. Because only four patients had acquired 
ptosis, the acquired subgroup was not further analyzed ac-
cording to specific etiological causes. Additionally, blepha-
rophimosis syndrome was identified in two patients in the 
congenital myogenic group, Marcus Gunn jaw-winking syn-
drome in four patients in the congenital neurogenic group, 
and chronic progressive external ophthalmoplegia in two 
patients in the congenital neurogenic group. Positive fami-
ly history was present in 8 patients (12%). Strabismus was 
detected in 12 patients (18%), and strabismus surgery was 
performed on 9 (13%) of these 12 patients prior to ptosis 
surgery. The Bell phenomenon in patients was positive in 53 
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eyes (67.9 %), weakly positive in 20 (25.6%), and negative in 
5 (6.4%). In patients with weak positive and negative Bell’s 
phenomenon, the eyelid level was adjusted to a limited ex-
tent during surgery, and efforts were made to minimise the 
risk of postoperative lagophthalmos (Table 1). 
Amblyopia was detected in 35 eyes (44.9%). A subgroup anal-
ysis comparing amblyopic and non-amblyopic eyes showed 
that mean preoperative MRD-1 was numerically lower in the 
amblyopic group than in the non-amblyopic group (0.42±1.49 

vs. 0.95±0.99 mm); however, this difference did not reach 
statistical significance (p=0.076, Mann–Whitney U test). The 
relatively large variability and overlapping distributions of 
MRD-1 values, particularly in the amblyopic group, should 
be considered when interpreting this finding. No statistical-
ly significant differences were observed in age (8.09±4.21 
vs. 9.84±4.03 years, p=0.067), sex distribution (p=0.239), 
time elapsed since the first operation (20.42±21.79 vs. 
29.00±42.10 months, p=0.251), or ptosis etiology (p=0.061). 
However, strabismus was significantly more frequent in am-
blyopic patients compared with non-amblyopic patients 
(31.4% vs 7.0%, p=0.007) (Table 2).
When surgical methods are examined; 22 eyes underwent 
MMCR (28.2%) (Fig. 1), 20 eyes underwent levator surgery 
(25.6%) (Fig. 2), 24 eyes underwent frontal suspension with 
silicone (30.8%) (Fig. 3), 7 (9.0%) eyes underwent maximum 
levator resection, 4 (5.1%) underwent levator disinsertion + 
frontal suspension, and 1 (1.3%) underwent frontal suspen-
sion removal + maximum levator resection. The initial sur-
gery for 3 patients was performed at an external centre. As 
the initial surgery for these patients was not performed at our 
clinic, they were not included in the revision group. Revision 
was performed on 29 (37.2%) eyelids, and it was determined 
that 5 of these patients underwent revision surgery for the 
second time. It was determined that all patients undergoing 
revision surgery were operated on due to ptosis associated 
with insufficient correction in the initial surgery. Among the 
eyes requiring revision, levator-based surgery was the most 
frequent initial procedure, and all revisions were performed 
because of residual or recurrent ptosis resulting from insuf-
ficient initial correction. However, because the study was 
retrospective and the revision subgroups were small and 
clinically heterogeneous, the reasons for the higher repre-

Table 1. Sociodemographic and etiological characteristics of patients

Number Percentage (%)

Gender

Girl 24 36.4

Boy 42 63.6

Side

Right upper eyelid 42 53.8

Left upper eyelid 36 46.2

Etiology of Ptosis

Congenital Myogenic 49 74.2

Congenital Neurogenic 13 19.7

Acquired 4 6.1

Bell Phenomenon

Positive 53 67.9

Weakly Positive 20 25.6

Negative 5 6.4

Average Age 9.05±4.18 year (1-17 years)

Follow Up 21.19±12.90 months

Preoperative Levator Function 8.13±4.84 mm

Table 2. Comparison of demographic and clinical characteristics between amblyopic and non-amblyopic eyes

Amblyopic eyes (n=35) Non-amblyopic eyes (n=43) p*

Gender
   Girl
   Boy

16 (45.7%)
19 (54.3%)

13 (30.2%)
30 (69.8%)

0.239

Age (years) 8.09±4.21 (3-16 years) 9.84±4.03 (1-17 years) 0.067

Preoperative MRD-1 (mm) 0.42±1.49 (-4-+2 mm) 0.95±0.99 (-1-+2 mm) 0.076

Time elapsed between the first operation (months) 20.42±21.79 (1-72 months) 29±42.10 (1-118 months) 0.251

Strabismus frequency
   Yes
   No

11 (31.4%)
24 (68.6%)

3 (7.0%)
40 (93.0%)

0.007

Etiology
   Congenital 
   Acquired 

35 (100%) 38 (88.4%)
5 (11.6%)

0.061

p* values were calculated using the Mann–Whitney U test for continuous variables and the chi-square test or Fisher’s exact test for categorical variables, as 
appropriate. Data are presented as mean±standard deviation or n (%). MRD-1: Margin Reflex Distance-1
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sentation of levator-based procedures among revised eyes 
could not be formally determined. As revision surgery, le-
vator revision was performed in 11 eyes (14.1%), re-frontal 
suspension with silicone in 7 eyes (9%), maximum levator 
surgery in 6 eyes (7.7%), and frontal suspension tightening 
in 5 eyes (6.4%) (Table 3). Five patients underwent revision 
within the first 15 days and were therefore grouped as early 
revision surgery. Four of these 5 patients underwent levator 
surgery revision. One patient who underwent revision had 
surgery on both eyelids, and one patient who had surgery 
on both eyelids had surgery on one eyelid. At postoperative 

month 6, mean lagophthalmos was highest in the silicone 
frontalis suspension group (0.74±1.04 mm), followed by le-
vator surgery (0.69±0.60 mm) and MMCR (0.28±0.52 mm); 
however, this difference did not reach statistical significance 
(p>0.05).
Preoperative MRD-1 (0.72±1.26 mm) differed significant-
ly from postoperative values at 1 week (1.81±1.24 mm), 1 
month (2.07±1.31 mm), 3 months (1.91±1.36 mm), and 6 
months (2.20±1.42 mm). A statistically significant difference 
was found between MRD-1 (p<0.001). Further analyses to 
determine the source of the difference revealed statistical-

a b

dc

Figure 1. Surgical outcome of müller muscle conjunctival resection. a) 10 years old boy, left ptosis, 
preoperative, b) After left 2,5% Phenylephrine HCI, c) After left 9 mm MMCR, at 1 month, d) After 
left 9 mm MMCR, at 3 months (Taken with a C and D mobile phone).
MMCR: Müller Muscle Conjunctival Resection, HCI: Hydrochloride

a b

c

Figure 2. Surgical outcome of levator resection. a) 9 years old, boy, right ptosis, preoperative, b) After 
right levator resection, at 1 month, c) After right levator resection, at 3 months (Taken with a B and 
C mobile phone).
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ly significant differences between preoperative MRD-1 and 
postoperative 1 week, 1 month, 3 months, and 6 months 
MRD-1 (each p<0.001) (Table 4).

A moderately positive statistically significant correla-
tion was found between the latest BCVA and BCVA levels 
(r=0.579, p<0.001). A low to moderate positive statistical-
ly significant correlation was found between preoperative 
lagophthalmos and preoperative corneal staining levels 
(r=0.367, p<0.001). A positive, low to moderate statistical-
ly significant correlation was found between preoperative 

lagophthalmos and preoperative punctate staining levels 
(r=0.304, p<0.008).  A positive, low to moderate statistically 
significant correlation was found between postoperative 3. 
month lagophthalmos and postoperative punctate staining 
levels (r=0.308, p<0.012).

Discussion
Pediatric ptosis presents a heterogeneous picture with var-
ious etiological causes and clinical findings. Nemet et al. (6) 
reported that systemic and ophthalmic conditions associ-
ated with paediatric ptosis cover a wide spectrum and are 
mostly diagnosed after the age of 5. This finding is consistent 
with the mean age and etiological distribution in our study. 
Similarly, in a 5 year study by Pavone et al. (7) to identify 
the most common causes of ptosis and possible treatment 
methods, myogenic and neurogenic ptosis were reported to 
be the most common causes, mostly congenital and with a 
positive family history in 10% of cases. In a large case series 
of 268 children with acquired blepharoptosis, Rasiah et al. 
(8) reported infantile haemangioma and trauma as the most 
common identifiable causes, while no definitive diagnosis 
could be established in a substantial proportion of cases. 
In contrast, our cohort predominantly comprised patients 
with congenital ptosis, and only four patients had acquired 
ptosis. Therefore, a direct comparison of the distribution 
of acquired ptosis etiologies between the two studies was 
not possible. Nevertheless, these findings highlight the broad 
etiological spectrum of pediatric blepharoptosis and the im-
portance of a detailed clinical history and examination in de-
termining the underlying cause.	 The choice of surgical 
technique is influenced by levator function, disease severity, 

a b
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Figure 3. Surgical outcome of frontal suspension with silicone. a) 11 years old girl, left ptosis, b) After 
left frontal suspension with silicone, at 3 months, c) 10 years old boy, bilateral ptosis, d) After bilateral 
frontal suspension with silicone, at 1 week (Taken with a B and D mobile phone).

Table 3. Surgical Methods and Revision Surgeries in Patients

Surgical Method Number Percentage (%)

Frontal Suspension with Silicone 24 30.8

MMCR 22 28.2

Levator Surgery 20 25.6

Maximum Levator Resection 7 9.0

Levator Disinsertion +  
Frontal Suspension

4 5.1

Removal of the Frontal 
Suspension + Maximum Levator 
Resection

1 1.3

Revision Surgery

Levator Revision 11 14.1

Re-frontal Suspension 7 9.0

Maximum Levator Resection 6 7.7

Frontal Suspension Tightening 5 6.4

2. Revision Surgery 5

MMCR: Müller Muscle Conjunctival Resection
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patient characteristics, and the surgeon’s clinical judgment 
and experience. Revision or additional surgery may be re-
quired in a proportion of pediatric ptosis cases, particularly 
in patients with severe ptosis, poor levator function, or sur-
gery performed at a very young age; however, the likelihood 
of reoperation varies according to the surgical technique, 
suspension material, and patient characteristics (9). After 
blepharoptosis surgery, there may be undercorrection, over-
correction, loss of the eyelid crease with sagging skin, and 
eyelid contour abnormalities. Surgical intervention is often 
indicated in children with drooping eyelids. Surgery can be 
performed at an early age to maximise visual potential and 
help ensure normal development.

Amblyopia is a significant visual development disorder in 
pediatric patients with ptosis and is a condition that requires 
careful consideration in the management of children with 
ptosis. In our subgroup analysis, no significant association 
was found between amblyopia and preoperative MRD-1, age 
at surgery, or ptosis etiology, whereas strabismus was sig-
nificantly more common in amblyopic patients. Although the 
mean preoperative MRD-1 was lower in amblyopic eyes than 
in non-amblyopic eyes, the difference did not reach statisti-
cal significance. This finding should be interpreted cautiously 
because MRD-1 values showed considerable variability, par-
ticularly in the amblyopic group, and the distributions of the 
two groups overlapped substantially. The greater variability, 
together with the subgroup sample sizes, may have reduced 
the statistical power to detect a modest between-group dif-
ference. Therefore, the p value of 0.076 should not be inter-
preted as evidence that preoperative eyelid height is unre-
lated to amblyopia, but rather as an inconclusive finding that 
requires confirmation in larger, adequately powered cohorts. 
However, the literature suggests that this relationship has a 
complex structure. In a study conducted on patients with 
uncomplicated congenital ptosis, the incidence of amblyopia 
was reported as 20%, and it was demonstrated that ptosis 
directly caused amblyopia in some cases (10). Similarly, Mer-
riam et al. (11) observed an increase in astigmatism and the 
development of associated amblyopia in the postoperative 
period in children who underwent surgery for congenital 
ptosis. In a retrospective study by Gazzola et al. (12), ear-

ly surgical intervention was reported to significantly reduce 
the amblyopia rate (from 34% to 8%). Furthermore, it has 
been reported that torticollis associated with ptosis and the 
accompanying developmental motor delay rapidly improved 
after surgery (13). In our study, amblyopia was detected in 
35 (44.9%) eyes. According to the literature, our high ambly-
opia rate can be explained by the late referral of patients to 
our clinic. These data indicate that in children with ptosis, 
factors such as accompanying strabismus, refractive error, 
and ocular position, not just eyelid position, may play a role 
in the development of amblyopia, and that early intervention 
is critical in this regard.

Lagophthalmos is common after surgery (up to 40%), but 
symptomatic dry eye is rare and usually resolves with appro-
priate treatment (14). The degree of lagophthalmos can be 
estimated using intraoperative formulas, taking into account 
preoperative eyelid measurements and levator function (15). 
In our study, the positive correlation between the degrees 
of lagophthalmos and corneal staining indicates the need for 
attention to the ocular surface after surgery. In the study 
by Jeong et al. (14), no significant correlation was observed 
between postoperative eyelid healing and lagophthalmos, in-
dicating that surgical outcomes are influenced by multiple 
factors. 	Surgical treatment in our series involved the selec-
tion of surgery appropriate to preoperative assessments, 
with levator surgery, MMCR and frontal suspension meth-
ods being commonly used; similarly, the literature shows 
that these methods are preferred. Gazzola et al. detailed the 
rates of levator resection and frontal suspension surgery and 
the complication rates; they reported that frontal suspen-
sion carries a higher risk of complications than levator resec-
tion, with a success rate of 75%, a complication rate of 15%, 
and ptosis due to minor correction of 21.5% (12). Skaat et al. 
(16) reported a success rate of over 80% and good cosmetic 
results in ptosis surgery performed on 162 pediatric patients, 
with more postoperative asymmetry seen in unilateral cases. 
Wu et al. (17) also reported a surgical success rate of  84.5% 
after levator resection. Various surgical options are available 
to correct ptosis in childhood. When comparing the surgical 
outcomes mentioned with our study, postoperative MRD-1 
success, symmetry success in both eyelids, and revision rates 

Table 4. Relationship between Preoperative and Postoperative (1 week, 1 month, 3 months, 6 months) MRD-1

PREOP. MRD-1 
(mm) mean±SD

POSTOP. 1 WEEK 
MRD-1 (mm) 

mean±SD

POSTOP. 1 MONTH      
MRD-1 (mm) 

mean±SD

POSTOP. 3 
MONTHS MRD-1 
(mm) mean±SD

POSTOP. 6 
MONTHS MRD-1 
(mm) mean±SD

P

0.72±1.26 1.81±1.24 2.07±1.31 1.91±1.36 2.20±1.42 <0.001

* Friedman Test

MRD-1: Margin Reflex Distance-1, Preop: Preoperative, Postop: Postoperative, SD: Standard Deviation
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were found to be similar to the literature. In our study, when 
compared according to surgical methods, it was found that 
levator surgery was performed more frequently, and com-
plications associated with silicone frontal suspension were 
more common as long-term complications. 

Although frontalis suspension remains the conventional 
surgical option in patients with poor levator function, recent 
evidence suggests that maximal levator resection may be a via-
ble alternative in selected cases. A recent network meta-anal-
ysis comparing surgical techniques for congenital moder-
ate-to-severe blepharoptosis reported favorable efficacy and 
safety outcomes for levator-based approaches in appropriately 
selected patients. Similarly, recent studies have demonstrated 
encouraging results with maximal levator resection even in se-
vere congenital ptosis with poor Bell’s phenomenon (18,19).	

From a surgical perspective, MMCR stands out as an effec-
tive and reliable option, particularly in patients who respond 
positively to the phenylephrine test and have good levator 
function (6). A recent comprehensive review further sup-
ports the safety and effectiveness of MMCR in appropriately 
selected ptosis patients (5). The low complication rate due 
to its minimally invasive nature is also an advantage of this 
method. Levator resection is preferred in patients with uni-
lateral congenital ptosis due to its high surgical success rates 
(17); however, complications such as insufficient or excessive 
correction and loss of the eyelid crease may occur with this 
method. In the present series, levator-based procedures were 
the most frequently represented initial operations among eyes 
requiring revision, and the indication for revision was residual 
or recurrent ptosis due to insufficient correction. Several fac-
tors may have contributed to this finding. Levator surgery was 
used in a clinically heterogeneous group with varying degrees 
of ptosis and levator function, and the relationship between 
the extent of levator resection and postoperative eyelid ele-
vation may be variable in congenital levator dysgenesis. Fur-
thermore, because all pediatric procedures were performed 
under general anesthesia, dynamic intraoperative assessment 
of eyelid height and symmetry was not possible. Nevertheless, 
no formal risk-factor analysis according to the initial surgical 
procedure was performed; therefore, this finding should not 
be interpreted as evidence that levator surgery independently 
carries a higher revision risk. It may also reflect case selection, 
disease severity, surgeon-related variability, and the tertiary 
referral nature of our cohort. Frontal suspension is used in 
cases of poor levator function or severe ptosis, but higher 
complication and revision surgery rates have been reported 
compared to levator resection (12). Although frontalis sus-
pension is preferred in cases of poor levator function, the 
higher risk of complications should be considered. Kim et al. 
(20) emphasised that levator function is decisive in terms of 
the amount of eyelid elevation during surgery and postoper-

ative outcomes, and that adjusting eyelid height is difficult in 
cases operated under general anaesthesia. In our study, the 
revision rate was observed to be 37.2%, which is higher than 
the revision rates reported in the literature. The relatively 
high revision rate in our series may reflect the nature of our 
tertiary referral training center, where more complex and se-
vere cases are concentrated, together with variability related 
to surgeon experience and the technical difficulty of achieving 
ideal eyelid height under general anesthesia in pediatric pa-
tients. To increase the success rate in pediatric ptosis surger-
ies, it is important to carefully evaluate parameters such as 
surgical technique selection, patient age, levator function, and 
phenylephrine test. Surgeon-related factors may potentially 
influence procedure selection and postoperative outcomes in 
technically demanding pediatric ptosis surgery. However, the 
present study did not record years of surgical practice, dura-
tion of residency or specialist experience, subspecialty train-
ing, or the annual and cumulative number of pediatric ptosis 
procedures performed by each surgeon. Therefore, the as-
sociation between surgeon experience or procedural volume 
and surgical success or revision risk could not be examined, 
and no conclusion regarding an independent surgeon-experi-
ence effect can be drawn from our data.

This study has several limitations. First, its retrospective 
design may introduce selection bias. Second, the heteroge-
neity of ptosis etiologies and surgical techniques limits direct 
comparison between groups. Third, inclusion of both unilat-
eral and bilateral eyes may introduce inter-eye dependency. 
Fourth, surgeries were performed in a pediatric population 
under general anesthesia, where intraoperative eyelid height 
adjustment is inherently challenging. Fifth, the number of re-
vised eyes was insufficient for a reliable procedure-specific 
risk-factor analysis; therefore, the higher representation of 
levator-based procedures among revision cases may reflect 
case selection and clinical severity rather than an independent 
effect of the surgical technique. Finally, surgeon-related vari-
ables—including years of practice, training level, subspecialty 
experience, and pediatric ptosis case volume—were not sys-
tematically recorded; therefore, their potential effects on pro-
cedure selection, revision rates, and postoperative outcomes 
could not be evaluated. In addition, the amblyopia subgroup 
analysis may have had limited statistical power to detect mod-
est differences in preoperative MRD-1 because of the rela-
tively small subgroup sizes and the considerable variability in 
MRD-1 measurements, particularly among amblyopic eyes.

Conclusion

Surgical success in the treatment of pediatric ptosis is close-
ly related to the surgeon’s experience, correct patient se-
lection, and the choice of an appropriate technique. In our 
study, MMCR stood out with high success and low compli-
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cation rates in cases selected with appropriate indications. 
Levator surgery is a strong option in cases with good levator 
function, but the risk of lagophthalmos should be consid-
ered. Frontal suspension surgery is usually the first choice 
in cases with poor levator function, but it has been found to 
have a higher revision rate.

In children with ptosis, the phenylephrine test, levator 
function assessment and ocular surface preservation should 
be considered during the surgical planning process; further-
more, amblyopia and aesthetic outcomes should be closely 
monitored postoperatively.

In ptosis surgeries performed in the pediatric age group, 
difficulties in optimally adjusting the eyelid height under gen-
eral anaesthesia and ocular surface complications associated 
with lagophthalmos that may develop in the postoperative 
period constitute significant limitations. However, in the large 
patient series included in our study, satisfactory functional and 
anatomical success was achieved despite these potential risks.

Disclosures

Ethics Committee Approval: The ethics of the study were ap-
proved by the Istanbul Education and Research Hospital Non-Inter-
ventional Clinical Research Ethics Committee (Date: 25.07.2025, 
No: 197).

Informed Consent: Written informed consent was obtained 
from all patients undergoing surgery in accordance with the World 
Medical Association’s Declaration of Helsinki 

Conflict of Interest: The authors state no conflict of interest to

disclose.

Funding: No funding was received for conducting this study.

Use of AI for Writing Assistance: Not declared.

Author Contributions: Concept – M.G.U.; Design – M.G.U.; 
Supervision – A.C.E.; Resource – F.P.K.; Materials – F.P.K.; Data 
Collection and/or Processing – I.S.; Analysis and/or Interpretation 
– M.G.U.; Literature Search – A.C.E.; Writing – M.G.U., I.S.; Criti-
cal Reviews – A.C.E

Data availability statement: The data that support the findings 
of this study are available from the corresponding author upon 
reasonable request.

References

1.	 Essawy R El, Elsada MA. Clinical and demographic characteris-
tics of ptosis in children: A national tertiary hospital study. Eur 
J Ophthalmol 2013;23:356–60. [CrossRef]

2.	 O’Donnell B, Codère F, Dortzbach R, Lucarelli M, Kersten 
R, Rosser P. Clinical controversy: Congenital unilateral and 
jaw-winking ptosis. Orbit 2006;25:11–7. [CrossRef] 

3.	 Berry-Brincat A, Willshaw H. Paediatric blepharoptosis: A 10-
year review. Eye 2009;23:1554–9. [CrossRef] 

4.	 Jubbal K, Kania K, Braun T, Katowitz W, Marx D. Pediatric 
blepharoptosis. Semin Plast Surg 2017;31:58–64. [CrossRef] 

5.	 Fatani DR, Kamal YF, AlSulaiman HM. Müller muscle-conjunc-
tival resection (MMCR) surgery: A comprehensive literature 
review. Eur J Ophthalmol 2025;35:77–87. [CrossRef] 

6.	 Nemet AY, Segal O, Mimouni M, Vinker S. Associated morbid-
ity of pediatric ptosis-A large, community based case-control 
study. Graefes Arch Clin Exp Ophthalmol 2014;252:1509–14. 
[CrossRef] 

7.	 Pavone P, Mackey DA, Parano E, Barbagallo M, Praticò AD, 
Trifiletti RR. Blepharoptosis in children: Our experience at the 
light of literature. Clin Ter 2010;161:241–3. 

8.	 Rasiah S, Hardy TG, Elder JE, Ng CY, McNab A. Etiology of 
pediatric acquired blepharoptosis. J AAPOS 2017;21:485–7. 
[CrossRef] 

9.	 SooHoo JR, Davies BW, Allard FD, Durairaj VD. Congenital 
ptosis. Surv Ophthalmol 2014;59:483–92. [CrossRef] 

10.	 Anderson RL, Baumgartner SA. Amblyopia in ptosis. Arch 
Ophthalmol 1980;98:1068–9. [CrossRef] 

11.	 Merriam WW, Ellis RD, Helveston EM. Congenital blepha-
roptosis, anisometropia, and amblyopia. Am J Ophthalmol 
1980;89:401–7. [CrossRef] 

12.	 Gazzola R, Piozzi E, Vaienti L, Wilhelm Baruffaldi Preis F. Ther-
apeutic algorithm for congenital ptosis repair with levator re-
section and frontalis suspension: Results and literature review. 
Semin Ophthalmol 2018;33:454–60. [CrossRef] 

13.	 Bohnsack BL, Bhatt R, Kahana A. Nonophthalmic symptoms 
secondary to ocular torticollis from severe blepharoptosis. 
Ophthalmic Plast Reconstr Surg 2012;28:e36–9. [CrossRef] 

14.	 Jeong JH, Park CS. Evaluating the correlation between pto-
sis improvement and immediate postoperative lagophthalmos 
following blepharoptosis surgery under general anesthesia in 
pediatric patients. J Clin Med 2024;13:1173. [CrossRef] 

15.	 Kang S, Seo JW, Ahn CJ, Esmaeli B, Sa HS. Intraoperative la-
gophthalmos formula for levator resection in congenital ptosis. 
Br J Ophthalmol 2019;103:802–4. [CrossRef] 

16.	 Skaat A, Fabian ID, Spierer A, Rosen N, Rosner M, Ben Si-
mon GJ. Congenital ptosis repair-Surgical, cosmetic, and func-
tional outcome: A report of 162 cases. Can J Ophthalmol 
2013;48:93–8. [CrossRef] 

17.	 Wu SY, Ma L, Huang HH, Tsai YJ. Analysis of visual outcomes 
and complications following levator resection for unilater-
al congenital blepharoptosis without strabismus. Biomed J 
2013;36:179. [CrossRef] 

18.	 Yue Q, Fu A, Wang T. Efficacy and safety of surgical procedures 
for congenital moderate and severe blepharoptosis: A network 
meta-analysis. J Craniofac Surg 2023;34:2363–8. [CrossRef] 

19.	 Zhang C, Zhang Z. Maximal levator muscle resection for se-
vere congenital ptosis with poor Bell’s phenomenon. J Cranio-
fac Surg 2026;37:974–7. [CrossRef] 

20.	 Kim CY, Lee SY. Determination of the amount of ptosis cor-
rection in levator resection surgery for pediatric congenital 
ptosis. Aesthetic Plast Surg 2018;42:201–7. [CrossRef] 

https://doi.org/10.1080/01676830500544185
https://doi.org/10.1038/eye.2008.311
https://doi.org/10.1055/s-0037-1598631
https://doi.org/10.1177/11206721241249505
https://doi.org/10.1007/s00417-014-2759-3
https://doi.org/10.1016/j.jaapos.2017.08.005
https://doi.org/10.1016/j.survophthal.2014.01.005
https://doi.org/10.1001/archopht.1980.01020031058009
https://doi.org/10.1016/0002-9394(80)90011-2
https://doi.org/10.1080/08820538.2017.1297840
https://doi.org/10.1097/IOP.0b013e3182191be3
https://doi.org/10.3390/jcm13041173
https://doi.org/10.1136/bjophthalmol-2018-311945
https://doi.org/10.1016/j.jcjo.2012.09.010
https://doi.org/10.4103/2319-4170.113854
https://doi.org/10.1097/SCS.0000000000009753
https://doi.org/10.1097/SCS.0000000000012219
https://doi.org/10.1007/s00266-017-0982-0

