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Prevalence and Clinical Features of Sagging Eye Syndrome in
Korean Patients
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Department of Ophthalmology, Chosun University College of Medicine, Gwangju, Korea

Purpose: To retrospectively analyze the relative frequency and describe the clinical features of sagging eye syndrome in Ko-
rean patients from a single center.

Methods: We retrospectively analyzed the medical records of patients with diplopia, aged over 40 years, who visited Chosun
University Hospital from January 2018 to December 2020. The relative frequency of sagging eye syndrome was examined by
classifying the cause of diplopia. Clinical features, such as age, sex, strabismus type, angle of deviation, treatment method,
and prognosis were evaluated.

Results: A total of 128 patients were identified, of which 23 (18%) were diagnosed with sagging eye syndrome, including 12
male patients (52.2%) and 11 female patients (47.9%). Their mean age was 74.6 + 7.6 years (range, 61-89 years), and all pa-
tients were over 60 years. Among the 62 patients with diplopia and age over 60 years, the relative frequency of sagging eye
syndrome was 23 (37.1%), the highest among all age groups. Among the 23 patients with sagging eye syndrome, nine patients
(39.1%) had only distance esotropia, with a mean distance esotropia value of 10.1 + 8.6 prism diopters (PD) (range, 4—25 PD)
at the first visit; nine patients (39.1%) had a combination of esotropia and vertical strabismus, with a mean esotropia value
of 6.2 + 4.8 PD (range, 2-12 PD) and a vertical angle of 4.7+ 3.2 PD (range, 2-10 PD); and five patients (21.7%) had only verti-
cal strabismus, with an average vertical strabismus angle of 3.3 + 1.6 PD (range, 4—8 PD). Furthermore, 17 out of 23 patients
(73.9%) used prism glasses, in whom the symptoms of diplopia disappeared. Finally, only three patients (13.0%) underwent
surgery.

Conclusions: Sagging eye syndrome in Korean patients was identified in those over 60 years with a similar male-to-female

ratio. Moreover, nonsurgical treatments, such as prism glasses, largely helped relieve the symptoms of sagging eye syndrome.
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Aging can cause changes in various body parts, includ-
ing the eyes, which can experience multiple aging-related
alterations. The extraocular muscles responsible for eye
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muscles stretches or ruptures due to aging, the LR muscle
sags downward, producing distance esotropia or vertical
strabismus, in which the resulting clinical symptoms are
called sagging eye syndrome [2]. According to recent inter-
national studies, the frequency of sagging eye syndrome is
increasing as the average lifespan of humans is increasing
with the developments in medical technology and the so-
cial environment [3,4]. However, the frequency and clinical
features of sagging eye syndrome in the Korean popula-
tion are unknown. Therefore, we aimed to analyze the rel-
ative frequency and describe the clinical features of sag-
ging eye syndrome in adult Korean patients with diplopia.

Materials and Methods

This study was approved by the Institutional Bioresearch
Ethics Review Committee of Chosun University Hospital
(No. 2021-01-002). The procedures used in this study con-
formed to the principles of the Declaration of Helsinki.
The requirement for informed consent was waived owing
to the study’s retrospective nature.

We retrospectively analyzed the medical records of pa-
tients with diplopia over 40 years who visited the Depart-
ment of Ophthalmology at our university hospital from
January 2018 to December 2020. At the first visit, the pa-
tients’ age, sex, and history of systemic diseases related to
strabismus, such as hyperthyroidism and myasthenia gra-
vis, were determined. All patients underwent visual acuity
examination, refraction and tonometry, anterior segment
examination using a slit lamp microscope, and fundus ex-
amination using fundus imaging. The distance (6 m) and
near (33 cm) angles of deviation were measured using an
alternating prism cover test. Eye movement examinations
and Lancaster and diplopia tests were performed to con-
firm the presence of diplopia and eye movement restric-
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tion. Eyelid changes, such as eyelid drooping and deep su-
perior sulcus deformity, were also closely observed.
Furthermore, orbital and brain magnetic resonance imag-
ing was performed within 1 month after the initial exam-
ination to determine the presence of abnormalities in the
brain parenchyma; third, fourth, and sixth cranial nerves;
and orbital tissue. Additionally, changes in the extraocular
muscles, especially the shape of the LR-SR band, were ob-
served. Patients observed for at least 3 months after the
initial examination were included in the study.

Based on the results of the examinations and observa-
tions listed above, the patient’s diagnosis was analyzed,
and the relative frequency of sagging eye syndrome was
examined. The diagnostic criteria for sagging eye syn-
drome were as follows: patients with eyelid changes, such
as blepharoptosis and deep superior sulcus deformity;
those with esotropia at distance and esophoria or orthopho-
ria at near; those with only hypotropia or with both hypo-
tropia and esotropia; and the LR-SR band stretched or rup-
tured in the imaging test (Fig. 1A, 1B).

For the differential diagnosis of the fourth cranial nerve
palsy, patients with excyclotorsion of hypertropic eyes,
those with inferior oblique overaction or superior oblique
under-action, and those with superior oblique muscle atro-
phy in imaging test were excluded. The patients with thy-
roid disease or myasthenia gravis that could cause strabis-
mus were also excluded, although included in the
diagnostic criteria for sagging eye syndrome as above.
Similarly, patients with eye movement disorder of -2 or
higher and those with strabismus or strabismus surgery
history from childhood were also excluded.

The age and sex of the patients diagnosed with sagging
eye syndrome, the strabismus type, and the distance and
near angles of deviation at the first visit were analyzed.
The degree of sagging of the LR muscle was measured us-
ing magnetic resonance imaging (MRI) images. In the

Fig. 1. Representative magnetic resonance imaging findings of a sagging eye syndrome patient. (A) Ruptured lateral rectus-superior rec-
tus band (arrow). (B) Elongated lateral rectus-superior rectus band (arrow). The patient provided written informed consent for the publi-
cation of the research details and clinical images.
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MRI coronal view, the vertical distance between the hori-
zontal line at the center of the eyeball and the horizontal
line at the center of the LR muscle was measured. The
treatment method and effect were assessed, and the surgi-
cal method and course of the patients who underwent sur-
gical treatment were also evaluated. Moreover, the long-
term prognosis was assessed by observing the change in
the angle of deviation of patients who had been evaluated
for more than | year.

Pearson chi-square test was used to compare the differ-
ences between the two groups. IBM SPSS ver. 26.0 (IBM
Corp., Armonk, NY, USA) was used for all statistical anal-
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Results

A total of 128 patients visited the hospital for diplopia,
and there were slightly more male patients than female pa-
tients (p = 0.161; male patients, 68 [53.1%]; female patients,
60 [46.9%]). Among the 105 patients with diseases other
than sagging eye syndrome, there were slightly more male
patients than female patients (p = 0.148; male patients, 56
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Fig. 2. Cause of diplopia in the study population (40—89 years). AACE = acute acquired comitant esotropia; MG = myasthenia gravis; fx

= fracture; TED = thyroid eye disease.
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Fig. 3. Cause of diplopia in the patient subgroup older than 60 years. fx = fracture; TED = thyroid eye disease.
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[53.3%)]; female patients, 49 [46.7%]). However, among the
23 patients with sagging eye syndrome, the male-to-female
ratio was similar (p = 0.564; male patients,12 [52.2%]; fe-
male patients, 11 [47.8%]). The average age of the 128 pa-
tients with diplopia at the first visit was 57.8 + 10.9 years
(range, 40—89 years), while that of 105 patients with other
diseases was 56.2 + 12.1 years (range, 40—89 years). In con-
trast, the average age of the patients with sagging eye syn-
drome was 74.6 £ 7.6 years (range, 61-89 years), which was
higher than that of patients with diplopia and other diseas-
es (p < 0.001), all of whom were over 60 years. In particu-
lar, the relative frequency of sagging eye syndrome in-
creased with increasing age, with 20% in the 60 to 69 age
group, 36.7% in the 70 to 79 age group, and 60% in the 80
to 89 age group (p < 0.05). When analyzing the causes of
diplopia among all patients, the most common were stra-
bismus related to thyroid ophthalmopathy in 23 patients
(18.0%) and sagging eye syndrome in 23 patients (18.0%),
followed by an orbital fracture in 19 patients (14.8%),
fourth cranial nerve palsy, and sixth cranial nerve palsy
(Fig. 2). When the causes of diplopia were analyzed by
classifying the patients’ age into 40 to 59 years, and over
60 years, among 66 patients with diplopia aged 40 to 59
years, thyroid ophthalmopathy-related strabismus was the
most common 14 (27%), followed by orbital fracture
(18.2%), fourth cranial nerve palsy, and sixth cranial nerve
palsy. None of the patients aged 40 to 59 years had sagging
eye syndrome. In contrast, among the 62 patients with dip-
lopia over 60 years, sagging eye syndrome was the most
common cause of diplopia in 23 patients (37.1%), followed
by thyroid ophthalmopathy-related strabismus in eight
(12.9%), fourth cranial nerve palsy, and orbital fracture
(Fig. 3). Therefore, when evaluating all patients aged over
40 years, the frequency of sagging eye syndrome was 23
of 128 patients (18.0%), but when evaluating patients over
60 years, the frequency increased to 23 of 62 patients
(37.1%).

The mean visual acuity of patients with sagging eye
syndrome at the first visit was logarithm of the minimum
angle of resolution (logMAR) 0.13 + 7.6 (range, 0—0.3) in
the right eye and logMAR 0.12 + 7.7 (range, 0—0.52) in the
left eye. The mean spherical equivalent was sphere (sph)
+0.21 + 1.21 (range, -2.87 to +2.5) diopters in the right eye
and sph +0.01 £ 1.1 (range, -3.12 to +1.75) diopters in the
left eye. Regarding the type of strabismus, nine patients
(39.1%) had only distance esotropia; nine (39.1%) had a

BC Park, et al. Sagging Eye Syndrome in Korean Patients

combination of distance esotropia and vertical strabismus,
and five (21.7%) had only vertical strabismus. Patients with
only distance esotropia had mean esotropic angles at the
initial visit of 10.1 &+ 8.6 prism diopters (PD) (range, 4-25
PD) at a far distance and 4.2 = 5.5 PD (range, 2—12 PD) at a
near distance. Patients with combined vertical strabismus
and distance esotropia had a mean esotropic angle of 6.2 +
4.8 PD (range, 2—12 PD) and a vertical strabismus angle of
4.7 + 3.2 PD (range, 2—10 PD). Patients with only vertical
strabismus had a mean vertical strabismus angle of 3.3 +
1.6 PD (range, 4—8 PD). In the imaging examination, 18
eyes of nine patients with only distance esotropia exhibited
a 3.8 = 0.8 mm inferior displacement of the LR pulley; 10
eyes of five patients with only vertical strabismus exhibit-
ed a 6.8 £ 0.9 mm inferior displacement of the LR pulley
in the hypotropic eye; and 18 eyes of nine patients with
combined vertical strabismus and distance esotropia ex-
hibited a 7.2 + 1.1 mm inferior displacement of the LR pul-
ley in the hypotropic eye (Table 1).

The average follow-up period of patients with sagging
eye syndrome after the initial diagnosis was 18.3 + 25.8 months
(range, 3—108 months), of which seven patients were fol-
lowed up for more than 1 year. The average observation
period of these patients was 44.5 + 32.3 months (range, 12-108
months); during this period, the mean distance esotropia
increased from 15.3 + 4.8 PD (range, 820 PD) on the first
visit to 17.7 + 3.67 PD (range, 12-20 PD) on the final visit.
Moreover, the mean near esotropic angle increased from
6.7+ 2.7 PD (range, 2—10 PD) on the first visit to 8.7 + 1.6 PD
(range, 6—10 PD) on the final visit, and the mean vertical
strabismus angle increased from 4.7 + 1.2 PD (range, 4—6 PD)

Table 1. Lateral rectus pulley inferior positions relative to
globe center

Degree of lateral

Griomp rectus sagging (mm)

Distant esotropia only

18 Eyes of nine patients 3.8+£0.8
Vertical strabismus only

Five hypertropic eyes of five patients 2.7+0.7

Five hypotropic eyes of five patients 6.8+£0.9
Combination type

Nine hypertropic eyes of nine patients 4.1+0.8

Nine hypotropic eyes of nine patients 72+1.1

Values are presented as mean + standard deviation.
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Table 2. Clinical features of sagging eye patients

Age

Initial strabismus

Duration of

Final strabismus

No. (yr) R angle MRI follow-up (mon) Treatment angle
1 76  Male 20AET atD Rt. LR-SR band elong, 1 Both 5ABO prism glass 20A ET at D
10AET at N Lt LR-SR band rupture, 10AET at N
symmetric LR sagging
2 81 Male 6A LHoT at D Lt LR-SR band elong, 1 Observation 6A LHoT at D
LLR sag vertically
tilting
89 Male 4A RHoT at D RLR vertically tilting 1 Observation 4A RHoT at D
4 72 Female 10AET, Rt LR-SR band elong, Lt 1 Both 5ABO prism glass 10A ET,
4A RHoT at D LR-SR band rupture, 4A RHoT at D
2AET atN LLR vertical tilt 2AET at N
5 86 Male 6A LHoT at D Both LR-SR band elong, 1 Observation 6A LHoT at D
more LLR sagging
6 74  Male 4A ET at D Both LR-SR band 1 Observation 4AET atD
4AET at N rupture, more RLR 4AET at N
vertically titling
7 82 Male 4AET at D Both LR-SR band elong, 1 Observation 4AET at D
SAET atN LLR vertical tilt SAETatN
8 80 Female OAETatD Both LR-SR band elong, 2 Both 3ABO prism glass 6A ET at D
3AET atN symmetric LR sagging 3AET atN
9 75 Female 10AETatD Both LR-SR band elong, 3 Both SABO prism glass 10A ET at D
symmetric LR sagging
10 72 Male 10AET at D Both LR-SR band elong 3 Both 5SABO prism glass 10A ET at D
11 70  Female 18AET, Both LR-SR band 5 Both 6ABO prism glass 18A ET,
4A LHoT at D rupture, more LLR 4A LHoT at D
SAET atN vertical tilting 8AET atN
12 64 Male 12AET at D Both LR-SR band elong, 6 Observation 12AET at D
6A ET at N symmetric LR sagging 6A ET at N
13 79 Female 8AET, Rt LR-SR band elong, Lt 6 Observation 8AET,
10A LHoT at D LR-SR band rupture, 10A LHoT at D
4AET at N more Lt LR sagging 4AET at N
14 78  Male 12A ET, Rt LR-SR band elong, Lt 6 Both 5ABO Lt. 2ABU, 12A ET,
6A LHoT at D LR-SR band rupture, 2ABD prism glass 6A LHoT at D
SAET atN more LLR sagging SAET atN
15 86 Male 8A RHoT at D Rt LR-SR band rupture, 6 Rt. SABD prism glass  8A RHoT at D
Lt LR-SR band elong,
more RLR sagging
16 71  Female 25AETatD Both LR-SR band elong 6 Observation 25AET atD
12AET at N 12AET atN
17 77 Female 14AETatD Both LR-SR band 12 Observation 14A ET at D
6A ET at N rupture, symmetric LR 6A ET at N
sagging
18 68 Female 20AETatD Both LR-SR band elong 24 LMR recession with Orthophoria
8AET at N an adjustable suture,
LLR resection
19 66 Male 20AETatD Rt LR-SR band elong, Lt 24 MR recession and LR Orthophoria
10AET at N LR-SR band rupture, resection
LLR vertically tilting
20 64 Female 4ALHoTatD Lt LR-SR band elong, Lt 36 Lt. 4ABD prism glass  4A LHoT at D

LR sag, oblique tilting
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Table 2. (Continued)

BC Park, et al. Sagging Eye Syndrome in Korean Patients

Age Initial strabismus

Duration of Final strabismus

W (yr) B angle MRI follow-up (mon) o angle
21 61 Female 18AETatD Both LR-SR band elong, 48 MR recession and 4AET atD
SAET atN symmetric LR sagging LR resection, LR 2AET atN
resection and scleral
fixation
22 68 Male SAETatD Both LR-SR band elong, 60 Both 4ABO prism glass 12A ET at D
2AET atN symmetric LR sagging S8AET atN
23 77  Male 12A ET, Both LR-SR band 108 Both 6ABO, Rt. 2ABU, 20A ET,
4A RHoT at D rupture, more RLR 2ABD prism glass 6A RHoT at D
6A ET at N vertical titling 10AET atN

MRI = magnetic resonance imaging; A = prism diopter; ET = esotropia; D = distant; N = near; Rt = right; LR-SR = lateral rectus-
superior rectus; Lt = left; LLR = left lateral rectus muscle; RLR = right lateral rectus muscle; BO = base-out; LHoT = left hypotropia;
RHoT = right hypotropia; elong = elongation; BU = base up; LMR = left medial rectus muscle; MR = medial rectus muscle; BD = base

down.

on the first visit to 5.3 + 1.2 PD (range, 4—6 PD) on the final
visit. There was no change in the angle of deviation in pa-
tients observed for 1 to 3 years. In contrast, the angle of es-
otropia and the angle of vertical strabismus were increased
in patients who had been observed for more than 4 years
(Table 2).

Of the 23 patients with sagging eye syndrome, 17
(73.9%) received prism glasses, and three (13.0%) under-
went surgical treatment. Three patients (13.0%) were fol-
lowed up without treatment. The prism glasses used a
Fresnel prism or a ground-in prism. In the case of horizon-
tal diplopia, the minimum amount of prism power at which
diplopia disappeared was divided into two eyes or inserted
into one eye with the base-out. In the case of vertical dip-
lopia, it was inserted base up into the hypotropic eye.
When horizontal diplopia and vertical diplopia were ob-
served simultaneously, they were inserted horizontally on
one side and vertically on the other side. The average prism
powers were 4.4 + 1.0 PD (range, 3—6 PD) for esotropia and
3.1 £ 1.6 PD (range, 25 PD) for vertical strabismus. In all
patients, diplopia disappeared after wearing prism glasses.
After wearing prism glasses for the first time, some pa-
tients complained of uncomfortable symptoms such as
dizziness, but they subsequently adapted to these compli-
cations. If diplopia reappeared due to increased esotropia
or vertical strabismus while wearing prism glasses, the
prism power was increased, and diplopia disappeared in all
patients.

Three patients underwent surgery. The first patient had a
distance esotropia of 20 PD and a near esotropia of 8 PD at
the first visit. Three months after the initial visit, a medial

rectus recession with an adjustable suture was performed.
After 18 months, 10 PD of distance esotropia and diplopia
recurred, and a LR resection was performed. After the
second surgery, the diplopia disappeared, and the patient is
currently being followed up. The second patient had a dis-
tance esotropia of 20 PD and a near esotropia of 10 PD at
the first visit. The patient wore prism glasses but wanted
surgical treatment later. Medial rectus recession and LR
resection were performed. However, after 3 years, 25 PD
of distance esotropia and diplopia recurred, and additional
LR muscle resection and scleral fixation were performed.
No diplopia or esotropia was observed during the 1-year
follow-up after surgery. The third patient had a distance
esotropia of 20 PD and a near esotropia of 10 PD at the first
visit and used prism glasses. Two years later, medial rectus
recession and LR resection were performed, and the diplo-
pia disappeared; the patient is currently being followed up.
(Table 2).

Discussion

In this study, the frequency of patients diagnosed with
sagging eye syndrome among patients with diplopia over
40 years was 23 out of 128 (18%), accounting for the high-
est frequency. In Goseki et al. [3]’s study, which targeted
American patients, patients with diplopia aged over 40
years were reported to have the highest frequency of sag-
ging eye syndrome (31%), which was higher than that in
our study. However, they also reported sagging eye syn-
drome in 4.7% of patients with diplopia aged 40 to 49 years
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and 19% of patients aged 50 to 59 years. In our study, all
patients diagnosed with sagging eye syndrome were over
60 years. Therefore, since only patients with diplopia over
60 years were targeted in this study, 23 out of 66 patients
(37%) were diagnosed with sagging eye syndrome, which
has a higher frequency than that in Goseki et al. [3]’s study.
Furthermore, Kawai et al. [4] have examined Japanese pa-
tients aged over 60 years and found that 24% of patients
diagnosed with orbital pulley disorder, which is thought to
have the same definition as sagging eye syndrome, showed
the highest frequency but was lower than the results of our
study. It is difficult to directly compare the frequencies of
sagging eye syndrome among patients with diplopia be-
tween these studies because the total number of patients
and diagnostic criteria for each disease may differ between
the two studies mentioned above and our study. However,
all three studies have shown that the frequency of sagging
eye syndrome is the highest in adult patients with diplopia.
In addition, Goseki et al. [3] have reported that the fre-
quency of sagging eye syndrome increased with age, in
which 61% of patients aged over 90 years had sagging eye
syndrome. In this study, 60% of patients aged over 80
years were diagnosed with sagging eye syndrome, and it is
verified that the frequency of sagging eye syndrome,
which is considered a senile degenerative disease, in-
creased with age.

In this study, the male-to-female ratio of patients diag-
nosed with sagging eye syndrome was 52% to 48%. This is
different from the ratios of previous studies conducted on
Caucasian patients, which reported that sagging eye syn-
drome was higher in women than in men, with a ratio of
60% to 85% [3,5,6]. Furthermore, Goseki et al. [3] have
suggested that sagging eye syndrome was more prevalent
in women than men because the concentrations of estrogen
and progesterone, which are female hormones that main-

tain collagen and elastin constituting the orbital pulley, are
decreased after menopause, causing degenerative changes
in the orbital pulley and promoting the manifestations of
sagging eye syndrome (Table 3) [3,4]. Currently, it is diffi-
cult to explain the reasons behind the proportion of women
with sagging eye syndrome is not higher than that of men
in Korean patients. Estrogen and progesterone concentra-
tions may differ depending on race, and the extent to
which these female hormones contribute to the mainte-
nance of the orbital pulley, such as the LR-SR band, in
Asian populations is unknown [7,8]. Moreover, selection
bias, considering that this study comprised only patients
who visited a tertiary university hospital, should also be
considered. The generalizability of this result was also
limited due to the small number of patients evaluated.
Thus, more patients must be evaluated in future studies.
Regarding the strabismus type, the proportions of pa-
tients with distance esotropia alone and those with distance
esotropia and vertical strabismus were similar (39%), while
that of those with vertical strabismus alone was relatively
small (22%). In Goseki et al. [3]’s study, the proportions of
patients with both distance esotropia and vertical strabis-
mus were similar at 35% and 37%, respectively, and the
proportion of patients with distance esotropia with vertical
strabismus was low at 28%, which differs from the results
of our study. However, because the numbers of patients in
this study and Goseki et al. [3]’s study are different, it is
difficult to directly compare the two. In contrast, the mean
distance esotropia and vertical strabismus of the patients in
this study were 10 and 3.3 PD, respectively, which were
similar to the results of Goseki et al. [3]’s study, which
were 9.1 and 3.9 PD, respectively. As sagging eye syn-
drome is considered to be caused by the degeneration of
the orbital tissue due to aging, it can be estimated that the
angle of deviation will increase with age after the initial

Table 3. Comparison of our study with other studies on sagging eye syndrome

Incidence of

Strabismus angle (PD)

Study (maslzx. rfzifale) sagging Age (yr, mean) Mean distance .

’ eye syndrome (%) esotropia WAL
Goseki et al. [3]" 40.1:59.9 314 71.2 6.9+0.7 3.0+03
Kawai et al. [4]' 40.0 : 60.0 24.1 722 9.1+14 4.0+ 1.7
This study 522:47.9 37.1 74.6 8.1+54 39+18

PD = prism diopters.

"Study on American patients over 40 years of age; 'Study on Japanese patients over 60 years of age.
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diagnosis. Godts and Mathysen [5] have reported that an
elderly patient who had a distance esotropia of 4 PD at the
initial visit had an increase in the angle of deviation to
7 PD after 6 years and that it increased approximately
twice of that in patients observed for 12 years. In patients
with sagging eye syndrome who were observed for over
1 year in this study, the angle of esotropia and angle of
vertical strabismus increased by 2 and 1 PD, respectively,
relative to their initial visit. Furthermore, in the patient
who had the longest follow-up period of 7 years after the
first visit, the angle of esotropia increased from 12 to
20 PD, and the angle of vertical strabismus increased from
4 to 6 PD, which supports the above estimation.

Patients with sagging eye syndrome in this study were
mainly treated with prism glasses. In 74% of such patients,
diplopia disappeared with prism glasses showing satisfac-
tory results for long-term use. Generally, diplopia treat-
ment using prism glasses is less effective when the prism
is large and in incomitant strabismus due to uncomfortable
symptoms. However, prism glasses are highly effective for
esotropic strabismus [9-12]. Therefore, it is hypothesized
that the treatment effect of prism glasses is suitable for pa-
tients with sagging eye syndrome because the angle of de-
viation is relatively small, and the type of strabismus is
mainly esotropia. Godts and Mathysen [5] have reported
that the treatment effect was satisfactory for elderly pa-
tients with distance esotropia using a base-out prism of 2
to 16 PD and that no surgical treatment was required.
However, surgical treatment is also effective for sagging
eye syndrome. In Goseki et al. [3]’s study, 50% of patients
(149 of 297) with sagging eye syndrome underwent surgi-
cal treatment, and 87% of these patients were treated with
a single operation and reported satisfactory results. Chaud-
huri et al. [13] reported that in 87 patients with sagging eye
syndrome, 72 (83%) maintained orthophoria at the final
follow-up after surgical treatment, and 15 (17%) had a re-
currence of diplopia. Moreover, they reported that the av-
erage postoperative observation periods for patients with
and without recurrence were 635 and 229 days, respective-
ly, indicating that patients with recurrence of diplopia had
longer observation periods. It has been reported that there
is a higher possibility of recurrence if the follow-up period
is prolonged. In this study, two out of the three patients
who underwent surgery had a recurrence of diplopia, and
diplopia recurred 18 months and 3 years after the first sur-
gery, respectively. Therefore, it is necessary to explain the
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possibility of recurrence when performing the surgical
treatment in patients with sagging eye syndrome.

This study had the following limitations. First, the total
numbers of patients with diplopia and patients with sag-
ging eye syndrome were small. Second, this was a retro-
spective study. Third, only a few patients underwent surgi-
cal treatment, and finally, this study only comprised of
patients who visited a single institute. Therefore, prospec-
tive studies with larger sample sizes and with patients from
multiple centers are required in the future. However, this
study is meaningful in that it is the first to describe the in-
cidence and clinical features of Korean patients. In conclu-
sion, the incidence of sagging eye syndrome in Korean
adults was relatively high, and the clinical features of sag-
ging eye syndrome were developed for patients over 60
years, with a similar male-to-female ratio and effective
treatment results with prism glasses.
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