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ABSTRACT

Objective: Surgical repositioning of the eyelids may change
astigmatism. The change in astigmatism may affect the results
of previous refractive procedures.

Material and Method: Twenty-eight eyes of 18 patients were
included in the study. Interpalpebral fissure height (IPF), margin
reflex distance 1 and 2 (MRD 1-2), and levator function (LF) were
recorded in all patients preoperatively and at the postoperative
third month. Keratometric values were measured by Scheimp-
flug corneal topography. Surgically induced astigmatism values
due to upper eyelid surgery were calculated using a vectorial
analysis program.

Results: The mean age of the patients was 45.46+18.8 years.
Blepharoplasty was performed in 11 eyes with dermatochalasis.
Levator resection was performed in nine of 11 eyes with ptosis,
and frontalis suspension was performed in the remaining two
eyes with ptosis. Blepharoplasty with levator resection was per-
formed in six eyes where ptosis coexists with dermatochalasis.
There was no significant difference between preoperative and
postoperative keratometric and LF values. However, there was
a significant increase in IPF and MRD 1 values. Mean surgically
induced astigmatism was 0.54+0.22 D.

Conclusion: Upper eyelid surgery can induce astigmatism.
Therefore, it might be better to perform upper eyelid surgery
before refractive procedures.
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OzZET

Amag: Goz kapaklarinin cerrahi olarak yeniden konumlandiril-
mas! astigmatizmayi degistirebilir. Astigmatizmadaki degisim
dnceki refraktif prosedirlerinin sonuglarini etkileyebilir.

Gereg ve Yontem: Calismaya 18 hastanin 28 gozi dahil edil-
di. Preoperatif ve postoperatif lglincl ayda interpalpebral fis-
sur yuksekligi (IPF), marjin refleks mesafesi 1 ve 2 (MRD 1-2) ve
levator fonksiyonu (LF) kaydedildi. Keratometrik degerler Sche-
impflug kornea topografisi ile dlciildi. Ust goz kapagi ameliyati
nedeniyle cerrahi olarak indiklenen astigmatizma degerleri vek-
t6ryel analiz programi kullanilarak hesaplandi.

Bulgular: Hastalarin yas ortalamasi 45,46+18,8 idi. Dermatosala-
zisli 11 goze blefaroplasti yapildi. Pitozu olan 11 géziin dokuzuna
levator rezeksiyonu, ikisine frontal asma uygulandi. Pitoz ve der-
matosalazisli alti géze levator rezeksiyonu ile birlikte blefaroplas-
ti yapildi. Preoperatif ve postoperatif keratometri ve LF dederleri
arasinda anlamli fark yoktu. Ancak, IPF ve MRD 1 degerlerinde
anlamli bir artis vardi. Cerrahi olarak indlklenen astigmatizma
degeri ortalamasi 0,54+0,22 D idi.

Sonug: Ust goz kapagi ameliyati astigmatizmayi indiikleyebilir.
Bu nedenle, Ust goz kapadi ameliyatinin refraktif islemlerden
once yapilmasi daha iyi olabilir.

Anahtar Kelimeler: Astigmatizm, cerrahi, goz kapaklari
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INTRODUCTION

Surgical repositioning of the eyelids increases the pres-
sure vectors on the cornea, and this may change astig-
matism in with-the-rule direction (1,2). It has been re-
ported that the upper eyelid gold weight implantation
resulting in 1.4+2.0 diopters increases in corneal astig-
matism in the vertical axis caused by compression of the
upper eyelid (3). Knowing that a change in astigmatism
will occur after eyelid surgery in patients with ptosis and
dermatochalasis is important. If a patient with upper eye-
lid pathology undergoes refractive surgery, the change
in astigmatism after eyelid surgery may affect results of
the refractive surgery. Since surgically induced astigma-
tism may be significant, surgeons may wish to postpone
any refractive surgery until after upper eyelid surgery is
performed. For these reasons, surgically induced astig-
matism after upper eyelid surgery in adult patients was
examined in this study.

METHODS

After approval from the Institutional Ethics Committee
of the Istanbul Faculty of Medicine, informed consents
were obtained from patients to participate in the study in
accordance with the Declaration of Helsinki. The records
of 53 patients older than 18 who were treated for ptosis
and/or dermatochalasis between January 2013 and July
2016 were retrospectively reviewed. Among 18 patients,
28 eyes were examined by corneal topography pre- and
postoperatively. If measurement quality was appropriate
and the follow-up period was at least three months, they
were included in the study. Patients with dry eye, irreg-
ular astigmatism and keratoconus were excluded from
the study. Best corrected visual acuity, intraocular pres-
sure, and dilated fundus examinations were performed
preoperatively and on the third month postoperatively.
The presence of dermatochalasis, the amount of ptosis,
interpalpebral fissure height (IPF), LF, and margin reflex
distance (MRD) 1 and 2 were recorded in all patients. IPF
was determined by measuring the distance between the
upper and lower lids with a ruler from the pupil level, and
LF was assessed by applying pressure on the eyebrow
with a finger and making the patient look up and down.
The distance between the light reflex obtained from the
pupil center and edge of the upper lid was considered
to be MRD-1, and the distance between the light reflex
obtained from the pupil center and edge of the lower lid
was considered to be MRD-2. Preoperative corneal to-
pography of the patients was obtained by an experienced
technician under scotopic conditions with a Pentacam®
HR (OCULUS Inc., Wetzlar, Germany) without pupillary
dilatation, and measurements were repeated at the third
postoperative month. The keratometry values obtained
from corneal topography were calculated and obtained
by Egrilmez and Dalkili¢’s vectorial analysis program pre-

pared for astigmatism analysis, and surgically induced
astigmatism values due to eyelid surgery (4,5).

The surgical treatment was chosen according to LFs and
the presence of dermatochalasis. Frontalis suspension
was performed in eyes with a LF less than 5 mm, and leva-
tor resection was performed in eyes with a LF more than
5 mm. An upper eyelid blepharoplasty was performed in
the presence of dermatochalasis. When ptosis was found
with dermatochalasis, levator resection was added to sur-
gery. Frontalis suspension surgery was performed using
the Fox pentagon technique while using a frontalis sus-
pension set with a silicone tube (Beaver-Visitec Interna-
tional, Inc., Waltham, MA, USA) (6).

Levator resection was performed by making a horizontal
cutaneous and subcutaneous incision at the upper eyelid
fold or 8-10 mm from edge of the eyelid, opening the or-
bital septum and reaching the levator aponeurosis under
the preaponeurotic fat tissue. The Levator resection was
performed according to the degree of ptosis. The lid po-
sition was then evaluated and sutured by passing through
the double-needle 6.0 Vicryl suture from the tars and le-
vator aponeurosis.

After determining the amount of skin to be excised using
the "pinch” technique, upper eyelid blepharoplasty was
performed by removing the skin and preseptal orbicularis
muscle after incision from the upper eyelid fold or 8-10
mm from the lid edge, opening the orbital septum and
excising the fat packets (7). In patients who had levator
surgery added to blepharoplasty, the levator resection
was also performed as described above.

The Mann-Whitney-U test and IBM SPSS Statistics for
Windows (Version 21.0. Armonk, NY:IBM Corp.) were used
for statistical analysis of the data. P<0.05 was considered
significant.

RESULTS

Included in the study were results comprised of 28 eyes
from 18 patients with a mean age of 45.46+18.8. Ten of the
patients (55.6%) were male, and eight (44.4%) were female.

Blepharoplasty was performed in 11 eyes with dermato-
chalasis. Levator resection was performed in nine of 11
eyes with ptosis, and frontalis suspension was performed
in the remaining two eyes. Blepharoplasty with levator re-
pair was performed in six eyes with ptosis and dermato-
chalasis.

There was no significant difference between preoperative
and postoperative keratometric (K1 and K2) values and LF
values (Table 1). However, there was a significant increase
in IPF and MRD 1 values (Table 1).

Mean surgically induced astigmatism was 0.54+0.22 D.
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Table 1: Comparison of preoperative and postoperative measurements

Preoperative

K1 (Diopter) 42.76+1.11
K2 (Diopter) 44.21+1.08
Interpalpebral fissure height (mm) 6.67+1.83
Levator function (mm) 12.56+4.04
Margin reflex distance 1 (mm) 2.1+0.23

Postoperative P value*
42.81+1.21 0.385
44.71+1.23 0.256

9.2+1.61 0.006
13.55+2.48 0.132
4.1+0.32 0.008

K1: Flat keratometry, K2: Steep keratometry, *Mann-Whitney-U test

DISCUSSION

Visual near and distance acuity is significantly impaired
by residual astigmatism after cataract surgery (8). Even a
spherical equivalent refraction of +0.5 D can cause spec-
tacle dependence in patients (9). Distance-spectacle de-
pendence after bilateral monofocal intraocular lens im-
plantation is determined by the amount of astigmatism
(9). After multifocal intraocular lens implantation, distance
and near vision of the eyes are impaired with residual
astigmatism greater than 1.0 diopter (10). There are con-
flicting results in existing literature regarding astigmatism
change after upper eyelid surgery. Simsek et al. reported
that 60% of eyes showed a significant increase in corne-
al astigmatism (-0.15+0.68) and Altin Ekin and Karadeniz
Ugurlu reported 0.22 D of decrease in astigmatism after
upper eyelid blepharoplasty (11). However, Dogan et al.
did not report any significant change after upper eyelid
blepharoplasty (12,13). Savino et al. reported a reduction
in corneal astigmatism of 0.26+1.12 D after the anterior
levator complex tightening for ptosis surgery. On the
other hand, Gingold et al. reported no statistical change
after ptosis surgery (14,15). Kim et al. reported that cor-
neal astigmatism decreased in 50% of the eyes (average
0.60 D; range 0.25-1.00 D) and increased in 19.2% of the
eyes (average 0.40 D; range 0.25-0.50 D). They showed no
change in 30.8% of the eyes in patients who underwent
levator resection, while astigmatism decreased in 16.7%
of the eyes (average 0.25 D; range 0.25-0.25 D), increased
in 16.7% of the eyes (average 0.25 D; range 0.25-0.25 D)
and showed no change in 66.7% of the eyes in patients
who underwent blepharoplasty (16). Holck et al. report-
ed 72% of eyes steepened along the 90° axis and 14%
of eyes steepened along the 180° axis six weeks after
ptosis surgery, but regression toward the amount and
pattern of preoperative astigmatism in all of the operat-
ed eyes was seen one year after surgery (17). Kao et al.
found an insignificant decrease of 0.18 D in astigmatism
following congenital ptosis surgery (18). However, Klimek
et al. observed a postoperative 1.23 D decrease in sphere
(p=0.061) and a 0.83 D increase in cylinder (p=0.002) af-
ter unilateral levator resection in patients with congenital
ptosis (19).

Changes in astigmatism after blepharoplasty and ptosis
surgeries have been compared in previous studies. Zinker-
nagel et al. reported a 0.25 D astigmatism change after
ptosis and a 0.21 D astigmatism change after blepharo-
plasty surgery (20). Brown et al. reported greater values
than Zinkernagel et al., but postoperative astigmatism
changes were similar between the groups (0.57 D for the
blepharoplasty group and 0.60 D for the ptosis group) (21).
On the other hand, Kim et al. reported that levator resec-
tion surgery showed significantly greater changes in cor-
neal curvature than blepharoplasty (22). The differences in
the results of previous studies may be due to differences
in the sample sets or due to differences in follow-up times.

In our study, surgically induced astigmatism after supe-
rior eyelid surgery was calculated to be 0.54+0.22 D. If a
patient having upper eyelid pathology undergoes a re-
fractive surgery such as toric intraocular lens implantation,
presbyopia-correcting intraocular lens implantation or
laser refractive surgery, the change in astigmatism after
eyelid surgery may affect results of the previous refrac-
tive surgeries. Patient satisfaction after refractive surgery
might be impaired if surgically induced astigmatism after
superior eyelid surgery is not considered.

To our knowledge, this is the first study that used a sur-
gically induced astigmatism program to calculate the
change of astigmatism after upper eyelid surgery. The
sample size in our study was relatively small. It would be
better to confirm the results in further studies with larger
patient groups.

In conclusion, upper eyelid surgery can induce astigma-
tism. Therefore, it might be better to perform upper eye-
lid surgery before refractive procedures.
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