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Abstract

Objectives: To evaluate the effect of upper eyelid surgery on ocular surface and corneal topography.

Materials and Methods: Patients who underwent upper eyelid blepharoplasty and/or blepharoptosis repair were evaluated
prospectively. Tear film break-up time (TBUT), Schirmer tests, corneal staining pattern, Ocular Surface Disease Index questionnaire,
corneal topography, and autorefractor parameters were measured preoperatively and at 1 day, 1 week, 1 month, 3 months, and 6 months
postoperatively.

Results: Thirty-two eyes of 20 patients (9 male, 11 female) were included in the study. The mean age was 44.8+18.9 years (range: 8-74).
Patients were divided into the following 3 groups according to the type of surgery performed: upper eyelid blepharoplasty (group 1),
upper eyelid blepharoplasty and levator advancement ptosis surgery (group 2), and levator advancement ptosis surgery (group 3). There
was a significant decrease in Schirmer test results at 6 months in groups 1 and 2 but no change in group 3. TBUT values were decreased
at 1 week in group 3 (p=0.028) and returned to baseline at 1 month. Corneal punctate staining was detected at 1 day and 1 week in all
groups. On corneal topography, group 3 showed a significant change in K2 values (0.3 diopters) at 1 month (p=0.006). There was no
statistically significant change in autorefractor measurements postoperatively compared to preoperative values (p>0.05).
Conclusion: Depending on the type of surgical procedure performed, blepharoptosis repair and upper eyelid blepharoplasty can lead
to dry eye of varying severity that may persist at postoperative 6 months.
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Introduction such as the lacrimal gland, auxiliary tear glands, meibomian
glands, and the orbicularis muscle, thereby negatively impacting
tear production. Studies have reported that upper eyelid
blepharoplasty and blepharoptosis repair cause dry eye symptoms
and ocular irritation symptoms in patients postoperatively, but
these symptoms regress within a few days or a few weeks after
surgery.! 234

Pressure exerted by the eyelids causes flattening of the
peripheral cornea and steepening in the central cornea, which can

Blepharoptosis and dermatochalasis are common upper
eyelid diseases that cause anatomic and functional impairment.
Although upper eyelid surgery provides successful anatomic
results, dry eye and irritative symptoms can also develop
postoperatively.

Upper eyelid surgery can lead to postoperative dry eye
symptoms by affecting other anatomical structures in the eyelid,
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result in alterations in with-the-rule astigmatism.’ It is known
that hemangioma, gold implants, and lesions such as dermoid
cysts in the eyelids can affect the shape of the cornea.’ Studies
have also evaluated the effects of upper eyelid surgery on corneal
topography 67891011

The aim of the present study was to evaluate the early and
late effects of different surgical interventions for blepharoptosis
and dermatochalasis on the ocular surface and corneal topography.

Materials and Methods

This prospective study included 32 eyes of 20 patients with
no previous surgical history or concomitant ocular disease who
underwent surgery for ptosis and/or dermatochalasis in the
oculoplastic surgery clinic of the Istanbul University Department
of Ophthalmology between April 2014 and June 2014.

All patients in the study provided informed consent and
ethical approval was obtained from the faculty ethics committee.

The patients underwent a full ophthalmologic examination
including best corrected visual acuity, intraocular pressure
measurement, biomicroscopic examination, and fundus
examination.

Surgical technique was selected according to the patients’
levator function (LF) and the coexistence of dermatochalasis
with ptosis. LF was determined by asking the patient to look
up and down while pressing on the brow and measuring the
excursion of the upper eyelid margin. A distance <5 mm was
regarded as poor, 6-11 mm as fair, and 212 mm as good LE"
Frontal suspension surgery was planned for patients with poor
LE, and levator resection was planned for patients with fair to
good LF (>5 mm). Upper eyelid blepharoplasty was performed
alone or in combination with levator resection in patients with
dermatochalasis depending on whether they had concomitant
ptosis.

In terms of dry eye, patients were evaluated using anesthetized
and unanesthetized Schirmer tests, tear film break-up time
(TBUT), corneal staining pattern according to the Oxford scale,
and the Ocular Surface Disease Index (OSDI) questionnaire.
OSDI scores of 0-12 were interpreted as the absence of ocular
surface disease, 13-22 as mild, 23-32 as moderate, and 33-100
as severe ocular surface disease.'?

Schirmer tests were performed by placing Schirmer strips
(Tearstrip, Contacare, India) in the outer third of the lower lid
fornix, with and without topical anesthesia (Alcaine 0.5%, Alcon,
Turkey), and measuring the distance wetted in millimeters after
5 minutes. Results of <10 mm/S min for the unanesthetized
Schirmer test and <5 mm/5 min for the anesthetized Schirmer
test were considered abnormal.

Corneal and conjunctival staining patterns were graded
using the Oxford scale by asking the patient to blink several
times after staining the ocular surface with a fluorescein strip
(Fluostrips, Netherlands). Staining was rated as absent (0),
minimal (1), mild (2), moderate (3), marked (4), or severe (5)
according to the Oxford scale.®

TBUT was measured after instilling fluorescein dye as the
time between the last blink and the first break in the dye on the
cornea under biomicroscopic examination at x10 magnification
with cobalt blue filter.'® A TBUT <5 s was interpreted as
suggestive of dry eye.'’

Autorefractometry and corneal topography (Oculus Pentacam
HR) measurements were obtained to measure the patients’
refractive changes. The mean of 3 autorefractometer readings
was recorded. Corneal topography was evaluated in a single
measurement with high scan quality obtained after the patient
blinked twice. All assessments and complete ophthalmological
examination were performed preoperatively and repeated at
postoperative 1 day, 1 week, 1 month, 3 months, and 6 months.

The patients were divided into 3 groups according to the
surgery performed: upper eyelid blepharoplasty (group 1),
upper eyelid blepharoplasty and levator resection (group 2), and
levator resection (group 3). Within each group, ocular surface
and refractive changes at postoperative 1 day, 1 week, 1 month,
3 months, and 6 months were evaluated by comparing with
preoperative values. Changes in refractive values of 0.2 D or
greater were considered clinically significant because they may
cause noticeable visual complaints.’

Statistical Analysis

All results were statistically analyzed using SPSS software
(version 21.0, IBM Corp, Armonk, NY, USA). Results were
compared using the nonparametric Friedman test, and those
with significant results in the Friedman test were evaluated by
post-hoc analysis. In the statistical analysis, p values of <0.05
were regarded as significant, <0.001 as highly significant, and
>0.05 as insignificant.

Results

Thirty-two eyes of 20 patients were included in the study.
There were 11 female patients and 9 male patients, and the
mean age was 44.8+18.9 years (range, 8-74). Twelve patients
underwent bilateral surgery and 8 underwent unilateral surgery.

According to the surgery performed, 12 eyes were included
in group 1, 8 eyes in group 2, and 12 eyes in group 3.

Table 1 shows the comparison of pre- and postoperative
unanesthetized Schirmer test values within the groups. In
group 2, values were lower at all postoperative visits compared
to preoperative values, with statistically significant decreases
at postoperative 1 day, 1 week, and 6 months (p=0.006,
p=0.025, and p=0.003, respectively). There were no significant
postoperative changes in groups 1 or 3 (p>0.05).

The comparison of the groups’ pre- and postoperative
anesthetized Schirmer test results is shown in Table 2. In group
1, there was no significant change compared to preoperative
measurements, although the change between postoperative 1 day
and 3 months was statistically significant (p=0.008). In group
2, all postoperative values were lower than preoperative values,
with significant decreases at 1 day, 1 month, and 6 months
(p=0.013, p=0.008, and p=0.001, respectively). In group 3,
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we detected no significant difference between preoperative and
postoperative measurements (p>0.05).

Changes in corneal punctate staining patterns according
to the Oxford scale observed in the operated eyes are shown
in Table 3. Corneal punctate staining was not observed in any
eye preoperatively, while eyes in all groups exhibited corneal
punctate staining of varying severity according to the Oxford
scale at postoperative 1 day and 1 week. In group 2, corneal
punctate staining persisted at 6 months.

Table 4 shows the comparison of preoperative and
postoperative TBUT values within the groups. There was
no statistically significant change in postoperative TBUT
compared to preoperative values in groups 1 and 2. In group 3,

TBUT was significant decreased at postoperative 1 week when
compared with preoperative values (p=0.028) but returned to
the preoperative level at postoperative 1 month.

Table 5 shows the comparison of preoperative and
postoperative OSDI scores within the three groups. Although
none of the patients were diagnosed with dry eye preoperatively,
their preoperative OSDI questionnaire scores indicated mild,
moderate, and severe ocular surface disease in 3, 3, and 9
patients, respectively, while the other 5 patients had no ocular
surface disease. Postoperative OSDI scores decreased in group 1
but not significantly (p>0.05), while significantly decreases were
observed in groups 2 and 3 at postoperative 6 months compared
to preoperative values (p=0.005 and p=0.012, respectively).

Table 1. Comparison of pre- and postoperative unanesthetized Schirmer test results (mm/5 min) within the surgical groups
Unanesthetized Group 1 Group 2 Group 3

. value value value
Schirmer test mean + SD P mean + SD p mean  SD p
Preop 24+8 18+3 22+8
Postop 1 day 22+7.7 11+5.2¢ 25+10.4
Postop 1 week 19+8 9+6° 23+9

0.053 0.001 0.732

Postop 1 month 2348 11+6 23+7
Postop 3 months 19+9 116 206
Postop 6 months 25+9 11+6¢ 18+8
Preop: Preoperative. Postop: Postoperative. SD: Standard deviation
“The difference between preoperative and postoperative 1 day values was significant in post-hoc analysis (p=0.006).
"The difference between preoperative and postoperative 1 week values was significant in post-hoc analysis (p=0.025).
“The difference between preoperative and postoperative 6 months values was significant in post-hoc analysis (p=0.003).

Table 2. Comparison of pre- and postoperative anesthetized Schirmer test results (mm/5 min) within the surgical groups

Unanesthetized Group 1 value Group 2 value Group 3 value
Schirmer test mean  SD P mean + SD P mean + SD p
Preop 20+6 15+3 137
Postop 1 day 17+6.2 6+5.6° 14+7.2
Postop 1 week 147 86 15+8
0.041 0.001 0.716
Postop 1 month 16+7 8+5¢ 17+7
Postop 3 months 136 10+4 14+7
Postop 6 months 16+6 6+6° 11+7

Preop: Preoperative, Postop: Postoperative, SD: Standard deviation

“The difference between postoperative 1 day and 3 months values was significant in post-hoc analysis (p=0.008).

"The difference between preoperative and postoperative 1 day values was significant in post-hoc analysis (p=0.013).
“The difference between preoperative and postoperative 1 month values was significant in post-hoc analysis (p=0.008).
“The difference between preoperative and postoperative 6 months values was significant in post-hoc analysis (p=0.001).

Table 3. Change in corneal punctate staining patterns in the surgical groups (n = number of eyes)

Corneal punctate staining Group 1 (n=12)

Group 2 (n=8) Group 3 (n=12)

Preop

Postop 1 day

Postop 1 week

Postop 1 month

Postop 3 months

S |lo|o|IN |~ O

Postop 6 months

S |—= o |Ww|lw|o

0
5
6
4
4
3

Preop: Preoperative, Postop: Postoperative
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When autorefractometric spherical values were examined,
none of the groups showed a significant change in postoperative
spherical values compared to preoperative values (p>0.05).
In group 1, spherical values were decreased at 1 week (mean
0.88+0.71 D) and increased at 3 months (mean 1.25+0.73 D)
when compared with preoperative values (mean 1+0.70 D), with
a significant difference between 1 week and 3 months (0.37 D
change, p<0.05).

“The postoperative autorefractometric cylindrical values
of the surgical groups are shown in Table 6. Compared
to preoperative values, autorefractometric cylindrical values
showed changes of 0.25 D starting from postoperative day 1
in group 1, at postoperative 1 week and 1 month in group 2,

and at postoperative 1 day in group 3, but the differences were
not statistically significant (p>0.05). Cylindrical axis values
increased by 10° or more at postoperative 1 month in group 1, at
6 months in group 2, and starting from 1 week in group 3, but
the differences were not statistically significant (p>0.05).

The surgical groups’ postoperative keratometric values (K1,
K2) on corneal topography were compared with preoperative
values. Compared to preoperative values, K1 changed by 0.2 D
or more at postoperative 1 day in group 1, from postoperative
1 month in group 2, and at postoperative 1 month in group 3,
but the differences were not statistically significant (p>0.05).
K2 values in groups 1 and 2 did not change by 0.2 D or more
or show any statistically significant differences. In group 3, K2

Table 4. Comparison of pre- and postoperative tear film break-up time (TBUT) measurements within the surgical groups
Group 1 Group 2 Group 3
TBUT () mean  SD p value mean + SD p value mean + SD p value
Preop 10+3 6+3 8+2
Postop 1 day 9.5+2.8 4.5+2.9 6.5+3.3
Postop 1 week 10+4 S+4 5£2°
0.086 0.074 0.001
Postop 1 month 10+3 5+4 8+2
Postop 3 months 9+3 6+3 9+2
Postop 6 months 10+2 64 8+2
Preop: Preoperative, Postop: Postoperative, SD: Standard deviation
“The difference between preoperative and postoperative 1 week values was significant in post-hoc analysis (p=0.028).

Table 5. Comparison of pre- and postoperative Ocular Surface Disease index (OSDI) scores within the surgical groups
Group 1 Group 2 Group 3
OSDI score TRy ) p value B ) p value iR i ) p value
Preop 23.9(2.1-68.1) 53(8.3-58.3) 32.3(0-77.3)
Postop 1 day 4.2 (0-79.5) 56.3 (4.2-64.6) 19.5 (4.6-63.6)
Postop 1 week 3.1(0-84.1) 35.3 (6.3-77.1) 14 (0-68.2)
0.208 0.021 0.024

Postop 1 month 13.5 (0-83.3) 20.4(2.1-70.1) 12.5 (0-50)
Postop 3 months 17.7 (2.1-79.2) 28.4(0-70.8) 15.9 (0-40.9)
Postop 6 months 6.3 (2.1-95.5) 12.5 (2.1-64.6) 9.5 (0-40.9)°
Preop: Preoperative, Postop: Postoperative, SD: Standard deviation
“The difference between preoperative and postoperative 6 months values was significant in post-hoc analysis (p=0.005).
"The difference between preoperative and postoperative 6 months values was significant in post-hoc analysis (p=0.012).
Table 6. Comparison of pre- and postoperative autorefractometric cylindrical values within the surgical groups

N Group 1 Group 2 Group 3
Cylindrical values (D) mean + SD p value mean + SD p value mean + SD p value
Preop -0.50£1.12 -1.13+0.28 -0.88+0.73
Postop 1 day -0.75+1.08 -1.13+0.49 -1.13+091
Postop 1 week -0.75+1.08 -0.88+0.30 -0.88+1.23

0.284 0.777 0.716

Postop 1 month -0.75+1.04 -0.75+0.53 -0.88+0.64
Postop 3 months -0.75+1.19 -1.13+0.52 -0.75+0.47
Postop 6 months -0.75+1.23 -1+0.40 -0.75+0.74
D: Diopters, Preop: Preoperative, Postop: Postoperative, SD: Standard deviation
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values changed by 0.2 D or more compared to preoperative
values starting at postoperative 1 week, with a statistically
significant difference (0.3 D) at postoperative 1 month compared
to the preoperative values (p=0.006).

Discussion

Upper eyelid blepharoplasty and blepharoptosis repair are
known to cause dry eye symptoms and ocular irritation findings
in the postoperative period.'**

Black et al.'® determined that there was a temporary reduction
in eyelid sensation after upper eyelid surgery and attributed this
decrease to damage to the trigeminal nerve branches that receive
sensation from the upper eyelid during incision and dissection.
In addition to direct nerve damage, it is also known that ocular
surface sensation can be diminished because of proinflammatory
cytokines and opioid peptides, which increase as a result of
inflammation."”* Reduced ocular surface sensation results in
decreased tear production.”

In a study evaluating ocular surface sensation and tear
production in patients who underwent upper eyelid blepharoplasty
or blepharoptosis repair, Kim et al.” reported that ocular surface
sensation was reduced in all patients at postoperative 1 day and
returned to preoperative values at 1 month. Contrary to other
studies, they observed an increase in Schirmer test results at
postoperative 1 month. Yan et al.” also reported an increase
in Schirmer 1 and noninvasive TBUT measurements 1 week
after upper eyelid blepharoplasty in young patients. Unculu et
al.® prospectively evaluated dry eye parameters in 11 patients
who underwent transcutaneous levator resection and found a
significant decrease in Schirmer 1 test values at postoperative 1
month.

In the present study, we detected no significant change in
postoperative Schirmer test results in the group that underwent
only levator surgery. The statistically significant decrease
observed in the blepharoplasty group suggests a mechanism
associated with the orbicularis muscle. Orbicularis muscle
excision is believed to weaken the orbicularis muscle, reduce
the blinking reflex, and decrease corneal sensation and tear
secretion due to damage to trigeminal nerve branches, resulting
in a decrease in basal and reflex tears. Zloto et al.** performed
upper eyelid blepharoplasty without orbicularis muscle excision
and observed no change in objective and subjective dry eye
parameters when preoperative and postoperative tests were
compared. This supports the hypothesis regarding the role of the
orbicularis muscle in the development of dry eye. In addition, the
decrease in Schirmer test values observed at postoperative 1 day
may be associated with a reduction in corneal sensitivity caused
by proinflammatory cytokines and opioid peptides.

In previous studies with short-term postoperative follow-
up, it was reported that dry eye findings appeared in the
early postoperative period but resolved within a few weeks
or months."?"* Demirok et al.?* evaluated late Schirmer test,
TBUT, and OSDI values in 81 patients who were followed for at
least 6 months after upper eyelid blepharoplasty and compared
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them with preoperative values. They reported no change in
Schirmer test and OSDI scores but a statistically significant
decrease in TBUT values at postoperative 6 months and beyond.
However, no change in TBUT values was observed after upper
eyelid blepharoplasty in two studies by Shao et al.?> and Soares et
al.” Unculu et al.* also detected no change in TBUT after levator
resection surgery.

In contrast to these studies, we found that TBUT was
significantly decreased at postoperative 1 week and returned to
preoperative values after postoperative 1 month in the group that
underwent only levator surgery. We thought that TBUT, which
is associated with tear film stability, may have been temporarily
reduced as a result of decreased blinking reflex, insufficient
blinking, and transient meibomian gland dysfunction caused by
perioperative local anesthetics and postoperative inflammation,
but this effect was not observed in all groups.

Unlike previous studies, the patients in our study were
followed up at regular intervals until postoperative 6 months,
and the significant reduction in Schirmer test results and corneal
punctate staining at postoperative 6 months demonstrated that
dry eye findings persisted in the postoperative long term.

A study by Vold et al.?® showed that patients with
dermatochalasis developed subjective dry eye symptoms that
regressed after upper eyelid blepharoplasty. Yan et al.”! reported
that the postoperative OSDI scores of patients who underwent
upper eyelid surgery changed significantly postoperatively,
independent of dry eye findings. Similar to the study conducted
by Vold et al.?%, we observed in this study that none of the
patients had preoperative dry eye signs, but their OSDI scores
suggested the presence of subjective dry eye symptoms. In our
study, the decrease in OSDI scores at postoperative 6 months
in the combined surgery and levator surgery groups was not
correlated with Schirmer test results, consistent with the study
by Yan et al.?!, and we thought the decrease in OSDI may have
been related to postoperative patient satisfaction.

Studies have also evaluated the effects of upper eyelid surgery
on corneal topography>®’#%101127 Tn a study by Zinkernager
et al.’, patients undergoing surgery for dermatochalasis or
ptosis were divided into three groups according to the surgery
performed: ptosis repair by levator surgery, blepharoplasty
performed with skin-only removal, and blepharoplasty with skin
and fat pad removal. At postoperative 3 months, they detected
astigmatic changes of 0.19 D in the blepharoplasty with fat
pad reduction group and 0.25 D in the ptosis repair by levator
surgery group, while no statistically significant change was
detected in the astigmatic axis. In the study, astigmatic changes
of 0.2 D or greater were considered clinically significant because
based on the authors’ experience, changes of this magnitude
could affect visual acuity and be noticed by the patient.

In a study by Brown et al.?’ evaluating blepharoplasty and
ptosis surgeries, patients in the ptosis group had a mean change
of 0.6 D, with 30% having changes greater than 1 D. In the
blepharoplasty group, keratometry showed a mean change of
0.55 D, and only 11% of patients had a change greater than 1 D.
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Mean astigmatic change after upper eyelid blepharoplasty
was reported as 0.22 D in a study by Altin Ekin et al.® and 0.15
D in a study by Simsek et al.” Savino et al.” examined corneal
topographic changes after ptosis surgery and found a change
of 0.15 D in mean keratometry values, 0.26 D in astigmatism,
and 10° in mean axis values. On the other hand, Dogan et al.'
reported detecting postoperative changes only in K2 values
after upper eyelid blepharoplasty, with no changes in other
keratometric values.

Unlike other studies, we evaluated autorefractometric
measurements in addition to corneal topography in the present
study. We detected no significant postoperative changes in
autorefractometric spherical and cylindrical values compared to
preoperative values. As observed by Dogan et al.'’ in patients
undergoing upper eyelid blepharoplasty, the only significant
difference in corneal topography was a change of 0.3 D in K2
values at postoperative 1 month in the group undergoing levator
surgery, but this change did not persist at postoperative 3 and
6 months. Similar to the studies by Dogan et al."” and Nalct et
al.", we detected no other significant postoperative changes in
other keratometric values.

Previous studies have suggested that upper eyelid surgery
changes the pressure exerted by the eyelid on the cornea and
that the resulting change in cornea shape may cause refractive
changes.””® However, as these patients were evaluated at a single
postoperative visit, it is not clear whether the refractive changes
persisted at later visits. Simgek et al.” assessed corneal topography
at postoperative 1 and 3 months and detected astigmatic changes
at both time points. In our study, patients were followed up until
postoperative 6 months, and although the group undergoing
levator surgery showed a change at postoperative 1 month, we
observed no astigmatic changes at subsequent visits, leading
us to conclude that upper eyelid surgery did not permanently
alter corneal topography. As studies have yielded different
results regarding the effect of upper eyelid surgery on corneal
keratometric values, further studies with larger patient groups
are needed.

Study Limitations

Although we prospectively evaluated the effects of different
upper eyelid surgeries on corneal topography and the ocular
surface, prospective studies with larger patient samples are
needed because of the small number of patients included in this
study. In addition, although our follow-up period was longer
than in previous studies, even longer postoperative follow-up to
evaluate whether dry eye findings are temporary would further
contribute to the literature.

Conclusion

Depending on the surgical procedure performed, ptosis
surgery and upper lid blepharoplasty can lead to dry eye of varying
severity that may persist at postoperative 6 months. Assessment
of corneal topography in patients who underwent upper eyelid
surgery showed that levator surgery could cause temporary

refractive changes, whereas upper eyelid blepharoplasty was not
associated with postoperative keratometric change.
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