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Abstract
Objective To compare reoperation rates between Ex-PRESS implantation and trabeculectomy.
Methods We performed a retrospective cohort study using a national inpatient database in Japan. Patients aged 18–85 years
with primary open-angle glaucoma or normal-tension glaucoma who underwent Ex-PRESS or trabeculectomy from 2010 to
2017 were included. We compared the reoperation rates between Ex-PRESS and trabeculectomy using mixed effects cox
regression models. Covariates were sex, age, diabetes mellitus, simultaneous cataract surgery, ocular surgical history, and
annual hospital volume for glaucoma surgery. Furthermore, we conducted propensity score (PS) matching and instrumental
variable (IV) analyses to confirm the results of the conventional cox regression. We also compared total hospitalisation costs
between the two treatments in the PS-matched groups.
Results In total, 1027 eyes underwent Ex-PRESS and 6910 eyes underwent trabeculectomy. The reoperation rates were
7.6% and 5.8% in the Ex-PRESS and trabeculectomy groups, respectively. The most frequently performed type of reo-
peration was trabeculectomy in both groups. The mixed effects cox regression showed that Ex-PRESS had significantly
higher reoperation rates than trabeculectomy [adjusted hazard ratio (aHR), 1.72; 95% confidence interval (CI), 1.31–2.25; p
< 0.001]. The PS and IV analyses also showed similar results (for PS analysis: aHR, 2.13; 95% CI, 1.45–3.13; p < 0.001; for
IV analysis: aHR, 2.26; 95% CI, 1.05–4.85; p= 0.037). The total hospitalisation cost of Ex-PRESS (US$7076) was
significantly greater than that of trabeculectomy (US$6223) (p < 0.001).
Conclusion Ex-PRESS implantation had significantly higher reoperation rates and greater cost than trabeculectomy.

Introduction

The aim of glaucoma surgery is to reduce the intraocular
pressure (IOP) and prevent visual field progression. The
gold standard of glaucoma surgery is trabeculectomy. This

procedure has been used since the 1960s [1], although
several new procedures that lower the IOP have been
developed in recent years [2]. One is implantation of the Ex-
PRESS (Alcon, Fort Worth, TX, USA), an external mini-
shunt that is used worldwide [3–6]. The Ex-PRESS is
inserted at the limbus under a partial-thickness scleral flap
to filtrate the aqueous humour to the subconjunctival space.
Ex-PRESS implantation is a modification of trabeculectomy
and does not require sclerectomy or iridectomy. Ex-PRESS
implantation was shown to shorten the duration of anterior
chamber opening and reduce early postoperative compli-
cations such as hyphaema, inflammation (flare), and
hypotony compared with trabeculectomy [7–9].

To date, six randomised controlled trials (RCTs) [7, 9–13]
have compared the efficacy and safety between Ex-PRESS
implantation and trabeculectomy. Some of these studies
showed significant differences in the success rate (achieve-
ment of adequate IOP, no subsequent need for prescription of
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IOP-lowering medication, and no further surgery performed
for glaucoma control) in favour of Ex-PRESS implantation,
but others showed no significant difference. Two meta-
analyses summarising the RCTs indicated that Ex-PRESS
implantation and trabeculectomy had similar efficacy in
lowering the IOP and qualified success rate but that Ex-
PRESS was more likely to achieve complete success [8, 14].

However, none of these RCTs defined the success rate
solely as reoperation for glaucoma. Therefore, whether Ex-
PRESS or trabeculectomy is superior in terms of reopera-
tion rates remains unknown. Reoperations place a physio-
logical and psychological burden on patients and increase
the difficulty of the surgery itself [15]. Thus, we compared
the reoperation rates between Ex-PRESS implantation and
trabeculectomy using a nationwide inpatient database in
Japan. We also compared total hospitalisation costs between
the two treatments.

Patients and methods

Data source

We conducted a large-scale retrospective cohort study using
the diagnosis procedure combination (DPC) database from
July 2010 to March 2017. All 82 academic hospitals in Japan
are required to take part in the database, and participation by
community hospitals is voluntary. The database includes the
following information: (1) patient characteristics (age, sex,
body weight, and height); (2) dates of hospitalisation; (3)
unique identifiers of hospitals; (4) diagnoses, comorbidities,
at admission, and complications after admission recorded
with text data in Japanese and the International Classification
of Diseases, Tenth Revision codes; (5) procedures coded
with Japanese original codes; (6) laterality of surgery; and (7)
discharge destination (the same hospital, another hospital, or
nursing care facilities). The DPC database includes inpatient
data from more than 1000 hospitals. Approximately 300 of
these hospitals also have outpatient data. The validity of
diagnoses and procedure records in the DPC database has
been reported in a previous study [16].

The need for informed consent was waived because of
the anonymous nature of the data. The Institutional Review
Board of The University of Tokyo approved this study.

Patient selection

We identified patients with primary open-angle glaucoma
(POAG) or normal-tension glaucoma (NTG) who were
admitted to undergo Ex-PRESS implantation or trabecu-
lectomy. Note that we only included the 300 hospitals with
outpatient data because a postoperative follow-up period
was needed to perform the survival analysis. We counted
patients who underwent bilateral operations within the same

admission as one right and one left operation. The end of
the follow-up period was defined as the date of the last visit.
We excluded data on eyes with missing data on laterality,
eyes that underwent more than one operation for glaucoma
during the same admission, and eyes that underwent
simultaneous surgery of the vitreous and retina. If a patient
was admitted for reoperation for glaucoma in the same eye
more than once during the observation period, we included
only the data of the first admission for analysis. Finally, we
excluded patients aged >85 or <18 years.

Variables

The baseline variables were sex, age, operative laterality,
diabetes mellitus (DM), simultaneous cataract surgery,
history of cataract surgery, history of vitreous and retina
surgery, and annual hospital volume for glaucoma surgery
(Ex-PRESS implantation and trabeculectomy).

We selected DM as one of the covariates because several
previous observational studies have shown that among
patients with OAG, those with DM have a poorer outcome
after trabeculectomy than those without DM [17–19]. We
also selected simultaneous cataract surgery as a covariate
because cataract surgery performed on the same day as
glaucoma surgery was shown to reduce the hazard ratio
(HR) for adverse outcomes [20]. We selected a history of
cataract, vitreous, and retina surgery as covariates based on
a previous study that assessed a history of intraocular sur-
gery [21]. Hospital volume was defined as the average
number of glaucoma surgeries performed at each hospital
annually and was categorised into quartiles so that the
number of patients in each group was almost equal.

The primary outcome was reoperation for glaucoma (Ex-
PRESS implantation, trabeculectomy, aqueous shunt to
extraocular reservoir, cyclophotocoagulation, or cyclo-
cryotherapy). Small interventions such as needling proce-
dures were not regarded as a reoperation. The time to
reoperation was calculated from the date of the first
operation (Ex-PRESS implantation or trabeculectomy) to
the date of reoperation for glaucoma. Patients who did not
undergo a reoperation during the follow-up period were
considered to be censored at the date of the last visit.

The secondary outcomes were total hospitalisation costs
and length of hospital stay. The total costs included costs
for surgery, anaesthesia, medication, examination, diet,
nursing care, and the basic hospital fee. The length of stay
was defined as the period between admission and discharge.

Statistical analysis

The chi-square test was used to compare the proportions of
categorical variables such as sex, and the t-test was used to
compare the average of continuous variables such as age.
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Kaplan–Meier survival analysis was used to calculate
the incidence proportion of reoperation between the two
groups (Ex-PRESS implantation and trabeculectomy), and
the log-rank test was used to compare the two survival
curves. We used a mixed effects cox regression model to
adjust for relevant explanatory variables and the two
clusters: eyes (right or left) within patients and patients
within hospitals. In this model, we treated the receipt
of Ex-PRESS implantation, sex, age, DM, simultaneous
cataract surgery, history of cataract surgery, history of vitr-
eous and retina surgery, and annual hospital volume as fixed
effects and treated patients and hospitals as random effects.

Propensity score (PS) analysis

To increase the robustness of the above-described cox
regression model, we performed PS analysis. We calculated
the PS score using a logistic model in which the receipt of
Ex-PRESS implantation was regressed against the covari-
ates (sex, age, DM, simultaneous cataract surgery, history of
cataract surgery, history of vitreous and retina surgery, and
annual hospital volume). We performed one-to-one match-
ing of patients between the Ex-PRESS and trabeculectomy
groups with the closest estimated PS. We set the calliper
width at 20% of the standard deviation and used nearest-
neighbour matching without replacement. We compared the
baseline covariates between the two treatments after
matching using the absolute standardised difference, with
values of >10% considered to indicate a significant imbal-
ance. We then compared the time to reoperation between
the Ex-PRESS and trabeculectomy groups in the PS-
matched patients using the mixed effects cox regression
model in which the receipt of Ex-PRESS implantation was
treated as a fixed effect and the two clusters (eyes within
patients and patients within hospitals) were treated as ran-
dom effects. We further investigated the potential for resi-
dual confounding by calculating the E-value [22].

Instrumental variable (IV) analysis

We also performed an IV analysis because conventional
multivariable cox regression and PS analyses cannot remove
hidden biases caused by unmeasured confounders. IV ana-
lysis has the potential to remove unmeasured confounding.
The baseline characteristics including unmeasured variables
become balanced between the two treatments, allowing us to
mimic an RCT [23]. IV analysis requires two assumptions
[24]: (1) the IV is strongly associated with the treatment (in
our case, Ex-PRESS implantation or trabeculectomy), and
(2) the IV is not associated with the outcome (reoperation)
except through its effect on the treatment.

If each hospital has its own selection criteria for which
of the two treatments (Ex-PRESS implantation or

trabeculectomy) should be performed regardless of patient
characteristics, the treatment selection is more likely to be
determined based on hospital preference rather than patient
characteristics [25–28]. Under these conditions, the propor-
tion of Ex-PRESS implantations performed at each hospital
can be regarded as an IV. In our IV analysis, we excluded the
hospitals with an annual hospital volume of ≤10. We calcu-
lated the proportion of Ex-PRESS implantations performed at
each hospital by dividing the number of eyes treated with Ex-
PRESS implantation by the total number of eyes treated with
either Ex-PRESS implantation or trabeculectomy.

We used two-stage residual inclusion estimation for the
IV analysis [24, 25, 29]. In the first-stage model, we ana-
lysed the association between receipt of Ex-PRESS
implantation and the IV (the proportion of Ex-PRESS
implantations performed) with adjustment for patient- and
eye-level covariates, and we then predicted the probability
of receiving Ex-PRESS implantation. Next, we obtained the
raw residual for each eye by calculating the difference
between the predicted probability and the actual Ex-PRESS
implantations received.

In the second-stage model, we estimated the association
between treatment and the time to reoperation using a
mixed effects cox regression model. In this model, the
receipt of Ex-PRESS implantation, sex, age, DM, simulta-
neous cataract surgery, history of cataract surgery, history
of vitreous and retina surgery, and the residuals calculated
in the first stage were treated as fixed effects, and patients
and hospitals were treated as random effects.

We also compared the average total costs and length of
stay between Ex-PRESS implantation and trabeculectomy
in the PS-matched groups using a t-test.

For the sensitivity analysis, we further performed the
following two analyses. (1) We excluded the patients whose
discharge destination was not the same hospital because
they may cause informative censoring. (2) We considered
two “worst-case” violations of the independence assump-
tion: one scenario in which all patients who were censored
are assumed to undergo reoperation, and the other in which
all patients who were censored survive as long as the
longest survival time observed in the study.

We used a significance level of p < 0.05 for all statistical
tests, and all reported p values were two sided. We used
the statistical programming language R (R version 3.5.0,
R Project for Statistical Computing) for all statistical
analyses.

Results

We identified 7937 eligible eyes (1027 treated by Ex-
PRESS implantation and 6910 treated by trabeculectomy).
The PS matching produced 1025 pairs (Fig. 1).
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Table 1 shows the patient and eye characteristics.
Patients in the Ex-PRESS group were significantly older
and more likely to have a surgical history than patients in
the trabeculectomy group. The mean follow-up period was
1.7 years (maximum, 4.8 years) in the Ex-PRESS group and
2.0 years (maximum, 6.7 years) in the trabeculectomy
group. After PS matching, the characteristics between the
two treatments were closely balanced.

Table 2 shows the types of reoperations performed for
glaucoma in each primary surgery. The most frequently

performed reoperation was trabeculectomy in both groups
(6.2% in the Ex-PRESS group and 5.2% in the trabecu-
lectomy group). No tube shunting, cyclophotocoagulation,
or cyclocryotherapy was performed in the reoperations for
glaucoma.

Figure 2 shows the results of the Kaplan–Meier analysis
comparing the rates of reoperation between the Ex-PRESS
and trabeculectomy groups. The 4-year incidence propor-
tion of reoperation was 13.2% in the Ex-PRESS group and
9.8% in the trabeculectomy group. The Ex-PRESS group
had a significantly higher rate of reoperation than the tra-
beculectomy group (p < 0.001, log-rank test).

Table 3 shows the results of the mixed effects cox
regression analysis for reoperation for glaucoma. The Ex-
PRESS group had a significantly higher rate of reoperation
than the trabeculectomy group [adjusted HR, 1.72; 95%
confidence interval (CI), 1.31–2.25; p= 0.001]. Male sex,
younger age, and glaucoma surgery alone (without simul-
taneous cataract surgery) were significantly associated with
an increase in the rate of reoperation for glaucoma. History
of cataract surgery, history of vitreous and retina surgery,
and the annual hospital volume did not show a significant
association with reoperation for glaucoma.

The PS matching analysis showed that the rate of reo-
peration was significantly higher in the Ex-PRESS than
trabeculectomy group (adjusted HR, 2.13; 95% CI,
1.45–3.13; p < 0.001). The E-value was calculated as 3.68
(lower limit of 95% CI, 2.26).Fig. 1 Patient selection

Table 1 Patient and ophthalmic characteristics

Unmatched Propensity score matched

Ex-PRESS Trabeculectomy Standardized
difference (%)

Ex-PRESS Trabeculectomy Standardized
difference (%)

No. of patients 881 5531 879 994

Male 511 (58.0) 3165 (57.2) 1.6 509 (57.9) 576 (57.9) 0.1

Age, years 68.7 ± 10.5 66.8 ± 11.4 17.2 68.7 ± 10.5 68.7 ± 10.7 0.1

Diabetic mellitus 172 (19.5) 843 (15.2) 11.3 171 (19.5) 196 (19.7) 0.7

No. of eyes 1027 6910 1025 1025

Operative laterality, left 520 (50.6) 3469 (50.2) 0.9 520 (50.7) 497 (48.5) 4.5

History of other surgeries

Cataract 108 (10.5) 305 (4.4) 23.4 106 (10.3) 111 (10.8) 1.6

Vitreous and retina 39 (3.8) 62 (0.9) 19.2 37 (3.6) 36 (3.5) 0.5

Simultaneous cataract
surgery

258 (25.1) 1965 (28.4) 7.5 258 (25.2) 262 (25.6) 0.9

Annual hospital volume 54.5 4.3

Low (<52) 408 (39.7) 1540 (22.3) 406 (39.6) 401 (39.1)

Middle (52–115) 352 (34.3) 1861 (26.9) 352 (34.3) 353 (34.4)

High (115–184) 154 (15.0) 1918 (27.8) 154 (15.0) 167 (16.3)

Very high (>184) 113 (11.0) 1591 (23.0) 113 (11.0) 104 (10.1)

Follow-up period, years 1.7 ± 1.3 2.0 ± 1.8 18.6 1.7 ± 1.3 2.2 ± 1.8 28.9

Data are presented as n (%) or mean ± standard deviation
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In the IV analysis, the F-statistic indicated that the pro-
portion of Ex-PRESS implantations was a sufficiently
strong IV for prediction of Ex-PRESS use (F= 1132, p <
0.001). The rate of reoperation was significantly higher in
the Ex-PRESS than trabeculectomy group (adjusted HR,
2.26; 95% CI, 1.05–4.85; p= 0.037).

The average total hospitalisation cost of the Ex-PRESS
[7076 US dollars (USD) (1 USD= 112.5 Japanese yen)]
was significantly greater than that of the trabeculectomy
(US$6223) in the PS-matched groups (p < 0.001). The
breakdown of the total cost in the Ex-PRESS and trabecu-
lectomy group was: (1) surgery and anaesthesia (3920 vs.
US$2944, respectively; p < 0.001), (2) basic hospital fees
(US$2643 vs. US$2725, respectively; p= 0.15), and (3)
others such as diet, medication, and examination (US$513
vs. US$554, respectively; p= 0.044). The length of hospital
stay of the Ex-PRESS group was significantly shorter than
that of the trabeculectomy group (12.4 vs. 13.1 days,
respectively; p= 0.025).

For the sensitivity analysis in which we excluded the
patients whose discharge destination was not the same
hospital as that to which they were admitted (n= 374), the

HRs were consistent with the original ones. For the other
sensitivity analysis, in which all patients who were censored
were assumed either to undergo reoperation or to survive as
long as the longest survival time observed in the study, the
HRs were also consistent with the original ones.

Discussion

This study showed that Ex-PRESS implantation was asso-
ciated with a significantly higher rate of reoperation than
trabeculectomy with control for other factors. The PS
matching and IV analyses confirmed the results of the
conventional cox regression model. Ex-PRESS was also
more expensive than trabeculectomy.

There are four previous RCTs [9–12] comparing Ex-
PRESS implantation and trabeculectomy, but they did not
treat reoperation rates as the primary outcome. To the best
of our knowledge, this is the first study to focus mainly on
the time to reoperation for glaucoma. Reoperation is rela-
tively rare (<10%) as shown in our study; thus, many
patients are needed for comparative analysis. However, this
is difficult to perform in RCTs. A nationwide database in
our study enabled us to use a large sample size than the
previous RCTs (n= 30−120) and to draw a more reliable
inference.

Previous meta-analyses [8, 14] showed either better
outcomes in the Ex-PRESS group than trabeculectomy
group or identical outcomes between the two groups. Their
trends in favour of Ex-PRESS are inconsistent with ours.

Fig. 2 Kaplan–Meier curves of the incidence proportion of reoperation
for glaucoma in Ex-PRESS implantation vs. trabeculectomy. The
proportions of reoperation at 1, 2, 3, and 4 years were 6.1%, 10.2%,
11.8%, and 12.9%, respectively, in the Ex-PRESS group and 3.6%,
5.8%, 8.3%, and 9.8%, respectively, in the trabeculectomy group

Table 3 Mixed effects cox regression analysis predicting reoperation
for glaucoma

Hazard ratio 95% confidence
interval

p

Type of primary surgery

Trabeculectomy Reference

Ex-PRESS 1.72 1.31–2.25 0.001

Male (vs. female) 1.23 1.01–1.50 0.044

Age (years) 0.99 0.98–1.00 0.039

Diabetes mellitus 1.16 0.91–1.49 0.23

Surgical history

Cataract 1.31 0.85–2.02 0.23

Vitreous and retina 0.32 0.10–1.05 0.060

Simultaneous cataract
surgery

0.76 0.60–0.97 0.026

Annual hospital volume

Low (<52) Reference

Middle (52–115) 0.85 0.61–1.19 0.35

High (115–184) 1.34 0.92–1.96 0.13

Very high (>184) 1.32 0.79–2.21 0.28

Table 2 Relationship between types of primary surgery and
reoperation

Primary surgery

Ex-PRESS
(n= 1027)

Trabeculectomy
(n= 6910)

Total
(n= 7937)

Reoperation

Ex-PRESS 14 (1.4) 40 (0.6) 54 (0.7)

Trabeculectomy 64 (6.2) 361 (5.2) 425 (5.4)

Data are presented as n (%)
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This discrepancy may be attributed to racial difference;
most of the patients included in our study were probably
Asians. One radial difference is the difference in the ten-
dency toward scarring. Asians reportedly have a higher
tendency to develop dermal hyperpigmentation and scarring
[30, 31]. The eye tissue of Asians may also have this
characteristic. In fact, a previous study showed that Asians
tended to have poorer success rates of trabeculectomy than
whites; one cause may be excessive fibrosis at the sub-
conjunctival space. Furthermore, implanted biomaterials
generally elicit a significant reaction from the host, known
as the foreign body response [32]. Ex-PRESS is a bioma-
terial and thus might have led to a stronger foreign body
response in Asians than in Caucasians. Another racial dif-
ference is the difference in the size of the anterior segment.
Asian eyes have smaller anterior segments than Caucasian
eyes [33]. Asian eyes thus may have more frequent contact
of the Ex-PRESS device onto the iris surface at the inserted
angle than Caucasian eyes. Sustained contact of this device
would induce chronic iris pigment dispersion and sub-
sequent inflammation or disruption of the blood–aqueous
barrier. These racial differences may have caused the higher
reoperation rate for Ex-PRESS than for trabeculectomy in
the current study. Our findings thus may be limited to
Asians.

When comparing the two treatments, we cannot ignore
the cost issue. In our study, although the length of stay
was shorter in Ex-PRESS than in trabeculectomy, Ex-
PRESS implantation was more costly in total than tra-
beculectomy. Looking at the breakdown, there was no
significant difference in basic hospital fees between the
two treatments, but cost of surgery was higher in Ex-
PRESS than in trabeculectomy. In Japan, the medical
service fee of Ex-PRESS implantation is set higher than
that of trabeculectomy because of the cost of the device
itself; thus, our result is not unexpected. A previous RCT
showed that Ex-PRESS implantation was associated with
greater costs than trabeculectomy at 1 year after surgery
[34]. In their study, the greater cost in the Ex-PRESS
group was mainly due to the device itself, and there was
no difference in the cost of follow-up visits, additional
procedures performed, or topical medications adminis-
tered between the two treatments. Another study also
showed that Ex-PRESS implantation was 4.9 times more
expensive than trabeculectomy [35]. These results sug-
gest that Ex-PRESS may be less cost effective, but this
remains to be elucidated.

Male sex, younger age, and glaucoma surgery alone were
also significantly associated with higher rates of reoperation
for glaucoma in our study. Regarding sex, several previous
studies have shown that sex hormones such as oestrogen
and progestin might play a role in protection of the optic
nerve [36, 37]. This hypothesis may also be applied to our

finding that men had a higher rate of reoperation. Regarding
age, the Advanced Glaucoma Intervention Study showed
that younger age was significantly associated with the
failure of trabeculectomy [19], and this is consistent with
our results. Regarding simultaneous cataract surgery, a
previous systematic review reported that trabeculectomy
alone lowers long-term IOP more than combined cataract
extraction [38]. Our results are not in line with these results.
This discrepancy may be explained partly by the fact that
the studies included in the systematic review were published
before 2000. Recent improvements in the surgical techni-
ques and instruments for cataract surgery may have con-
tributed to the good outcome of simultaneous surgery in our
results. Indeed, more recently, another database study
showed that combined cataract surgery and trabeculectomy
was significantly associated with a lower rate of subsequent
operations for glaucoma [20]. Their findings support our
results.

Several limitations in our study should be acknowledged.
First, the DPC database does not provide the details of
ophthalmologic examinations including visual field, IOP,
and the number of glaucoma medications. Thus, we could
not adjust for the severity of glaucoma at baseline, which
may have led to unmeasured confounding. Even PS analysis
cannot cope with this problem. To minimise this limitation,
we conducted the IV analysis as a confirmatory analysis of
the conventional cox regression model. Furthermore, the
lower limit of the CI of the E-value was 2.26. This means
that to make the 95% CI of HR include the null (that is,
make the causality disappear), an unmeasured confounder
has to be associated both with treatment (Ex-PRESS or
trabeculectomy) and outcome (reoperation) by a ratio of
2.26-fold each. Considering that a review study showed that
there are no proven indications for favouring Ex-PRESS
implantation [5], there may be no stronger confounders over
2.26 times at least in terms of the treatment selection. Thus,
the evidence for causality looks reasonably strong. Second,
various types of surgical techniques were included such as
those with and without mitomycin C and its different con-
centrations and durations. Third, attrition bias will occur for
reasons such as loss to follow-up, transfer to another hos-
pital, and death. We thus performed two sensitivity ana-
lyses, which showed consistent results with the original
ones. Fourth, the reoperation rate is a relatively soft end-
point rather than a hard one such as the success rate; the
criteria used to consider the previous surgery failed, and to
choose the reoperation varies from one hospital to another.

Despite these limitations, our study is advantageous in
that we used a large real-world national database. Unlike
small observational studies in which surgeon- and hospital-
specific factors may have a large impact, our study has high
external validity. Furthermore, we drew a reliable inference
regarding rare events such as reoperation.
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In conclusion, our study showed that the rate of reo-
peration for glaucoma was significantly higher in Ex-
PRESS implantation than in trabeculectomy in patients with
POAG or NTG. We should consider possibility of reo-
peration and greater costs when choosing Ex-PRESS
implantation.

Summary

What was known before

● Ex-PRESS and trabeculectomy reportedly have similar
efficacy and safety profiles. However, whether Ex-
PRESS or trabeculectomy is superior in terms of
reoperation rates remains unknown.

What this study adds

● Ex-PRESS had a higher rate of reoperation for glaucoma
than trabeculectomy. Ex-PRESS had greater cost during
admission than trabeculectomy.
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