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Background: We investigated indications and early postoperative treatment for Ex-PRESS® 

insertion for glaucoma by comparing postoperative outcomes with those for standard 

trabeculectomy.

Methods: Ex-PRESS insertion was performed in 21 eyes and standard trabeculectomy (TLE) 

in 22 eyes. Mean intraocular pressure (IOP) in the 6 months after surgery, success rate for 

postoperative IOP decline, postoperative complications, postoperative treatment, filtering blebs, 

and indications were then retrospectively investigated.

Results: Mean postoperative IOP did not differ significantly between the groups at any obser-

vation time for 6 months after surgery. Further, it did not differ between either the groups of 

patients with primary open-angle glaucoma (POAG) and neovascular glaucoma (NTG), or the 

patients with primary open-angle glaucoma and NTG in the Ex-PRESS group. Comparison 

of success rates in reduction of postoperative IOP between the groups under the following 

four survival conditions showed no significant differences: postoperative IOP ,30% of the 

preoperative IOP, complete success (no additional ophthalmic solution), and qualified success 

(ophthalmic solution required); 5 mmHg # postoperative IOP #21 mmHg, complete success 

(no additional ophthalmic solution), and qualified success (ophthalmic solution required). With 

regard to postoperative complications and postoperative treatment, the incidence of hyphema 

was significantly lower in the Ex-PRESS group, but no other significant intergroup differences 

were seen. The height of the filtering bleb was lower in the Ex-PRESS group.

Conclusion: Postoperative outcomes in the Ex-PRESS and TLE groups were comparable. The 

incidence of hyphema was significantly lower in the Ex-PRESS group. Ex-PRESS insertion 

appears to be useful in patients with NTG and in those prone to postoperative bleeding. There 

were no significant intergroup differences in postoperative treatment. Assessment of outcome 

after Ex-PRESS insertion was difficult in some patients. Postoperative treatment should be 

developed to suit the specific requirements of Ex-PRESS insertion.

Keywords: Ex-PRESS, trabeculectomy, indications, neovascular glaucoma, postoperative 

treatment

Introduction
Trabeculectomy (TLE) is a surgical filtering method that is widely used in the treatment of 

glaucoma. Although outcomes after TLE can be improved by combination with mitomycin 

C (MMC) or other anticancer drugs, TLE may nevertheless result in a shallow anterior 

chamber, hyphema, hypotony maculopathy, postoperative endophthalmitis, and other 

complications,1 and may result in impaired visual function. Various measures to prevent 
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or minimize these risks have been introduced, but results to 

date have been insufficient.

The Ex-PRESS® glaucoma filtration device (hereinafter 

“Ex-PRESS”; Alcon Laboratories, Fort Worth, TX, USA) is 

a stainless steel filtration device. This device creates a scleral 

flap in the same way as standard TLE and makes a puncture 

from the corneal limbus to the anterior chamber.2 The aqueous 

humor is drained through the device to the subconjunctival 

space, which reduces the intraocular pressure (IOP). Out-

comes after Ex-PRESS insertion are reported to be equivalent 

to those after standard TLE.3–8 Ex-PRESS insertion seldom 

causes a shallow anterior chamber intraoperatively and 

does not require sclerotomy or peripheral iridectomy, and 

is therefore considered a useful filtering surgical method 

with fewer complications. However, it is unclear whether 

Ex-PRESS insertion is equivalent to standard TLE with 

regard to indications and filtering bleb assessment.

Reported risk factors for the failure of Ex-PRESS inser-

tion include diabetes, non-Caucasian race, and previous glau-

coma surgery.9 However, candidates suitable for Ex-PRESS 

insertion and postoperative treatment requirements in Japa-

nese patients with glaucoma have not been characterized.

Here, we retrospectively compared postoperative IOP, 

success rate for postoperative IOP decline, postoperative 

complications, and the height of the filtering bleb between 

Japanese glaucoma patients undergoing Ex-PRESS insertion 

and those undergoing TLE for 6 months after surgery. We 

then determined the indications and postoperative procedures 

for Ex-PRESS insertion and TLE.

Subjects and methods
Glaucoma surgery was performed on 43 eyes in 41 consecu-

tive patients between January 2012 and December 2013 at the 

Department of Ophthalmology, Jikei University School of 

Medicine, Katsushika Medical Center. Ex-PRESS insertion 

was done in 21 eyes and standard TLE in 22 eyes.

Glaucoma was diagnosed based on the following criteria at 

screening: IOP $21 mmHg; glaucomatous change in the fun-

dus, regardless of type or severity; and an abnormal visual field 

that corresponded to fundus findings. For the present study, we 

specifically selected subjects with a poor decrease in IOP after 

medication. The inclusion criterion was a persistent visual 

field defect despite medical treatment using a maximum toler-

ated dose. Patients with glaucoma who had undergone cataract 

or vitreous surgery were also included. Exclusion criteria were 

intracranial and general disorders considered to have affected 

the visual field; glaucoma surgery within 6 months prior to 

study entry; inability or unwillingness to provide informed 

consent to treatment; no diagnosis of glaucoma; and lack of 

perimetry examination during screening.

Three surgeons (GT, KK, YK) explained the surgi-

cal method to the patients and obtained their informed 

consent. Randomization was achieved by assigning the 

eyes to the Ex-PRESS or TLE groups in an alternating 

fashion, including the two patients requiring surgery for 

both eyes, who were treated accordingly by both methods, 

one in each eye. The study was approved by the ethics 

committee of Jikei University School of Medicine and 

was conducted in accordance with the Declaration of 

Helsinki. The surgeries were performed as follows. For 

both groups, after topical anesthesia and sub-tenon local 

anesthesia with Xylocaine®, a fornix-based conjunctival 

flap was created, followed by a 50% depth 3×3 mm scleral 

flap dissected up to the clear cornea. A side port was cre-

ated after application of 0.04% MMC for 3 minutes and 

washing out with an intraocular irrigation solution. For 

eyes randomized to Ex-PRESS, a pre-incision was made 

into the anterior chamber using a 25 G needle parallel to 

the iris, followed by implantation of the Ex-PRESS device. 

For eyes randomized to TLE, a sclerotomy was performed, 

followed by a peripheral iridectomy. The scleral flap 

was then sutured using 10-0 nylon for both groups, with 

the number of nylon sutures required depending on the 

degree of filtration. The conjunctiva was tightly sutured 

using 10-0 nylon. Postoperative treatment was provided in 

consideration of postoperative IOP, depth of the anterior 

chamber, and height of the filtering bleb.

IOP was measured using Goldmann applanation tonom-

etry. IOP was measured by the attending physician at 8 am 

for hospitalized patients and midmorning for outpatients.

We then retrospectively compared the Ex-PRESS and 

TLE groups for postoperative IOP, postoperative complica-

tions, height of the filtering bleb, and postoperative treatment 

for 6 months after surgery.

Success rate for IOP decline was defined as either: the per-

centage of patients with a postoperative IOP that was ,30% 

of the preoperative IOP; or the percentage of patients with a 

postoperative IOP between 5 mmHg and 21 mmHg. These 

two rates were compared between the groups with additional 

classification by whether postoperative IOP were achieved 

without the additional ophthalmic solution, or regardless of 

the additional ophthalmic solution. Thus, the rate of success-

ful reduction in postoperative IOP was compared between 

the groups as follows: IOP  ,30%, complete success (no 

additional ophthalmic solution), qualified success (ophthal-

mic solution required); and 5 mmHg # IOP #21 mmHg, 
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complete success (no additional ophthalmic solution), and 

qualified success (ophthalmic solution required). Patients 

with IOP levels that did not achieve successful reduction on 

two consecutive visits were defined as having failed treat-

ment. Regarding filtering bleb formation, the height of the 

filtering bleb was visually measured on the day after surgery 

and classified as flat, low, or high.

Statistical analyses
Statistical analyses were performed using R software 3224 

(version 1.8.1, the R Foundation, http://www.r-project.org). 

Intergroup comparisons were made using the Mann–Whitney 

U-test and Fisher’s Exact test. The success rate was compared 

using the Kaplan–Meier method, and the survival curve using 

the log rank test. Differences were considered to be statisti-

cally significant when P-values were less than 5%.

Results
The patient characteristics are shown in Table 1. No inter-

group difference was seen for any patient characteristics. 

Patient numbers by type of glaucoma are shown in Table 2. 

The majority of patients in both groups had primary open-

angle glaucoma or neovascular glaucoma. After excluding 

patients with plateau iris, steroid-induced glaucoma, pseudo-

exfoliation glaucoma, or glaucoma after vitrectomy, we found 

no significant intergroup difference in the number of patients. 

Changes in mean (± standard deviation) postoperative IOP in 

the two groups are shown in Figure 1. IOP before and at 1 day, 

1 week, 1 month, 2 months, 3 months, and 6 months after 

surgery was 29.9±7.8, 6.9±4.2. 8.7±4.7, 12.8±3.5, 14.7±5.2, 

15.7±6.0 and 16.7±5.8 mmHg, respectively, in the Ex-PRESS 

group, and 31.9±10.3, 9.5±9.6, 10.6±9.0, 14.0±6.7, 12.9±5.1, 

14.3±5.3, and 14.9±4.5 mmHg in the TLE group. No signifi-

cant intergroup difference was seen at any observation time. 

Further, no significant intergroup difference in postoperative 

IOP was seen at any observation time when analysis was 

restricted to patients with primary open-angle glaucoma or 

neovascular glaucoma (Figures 2 and 3).

In the Ex-PRESS group, there was no significant 

difference in postoperative IOP between patients with primary 

open-angle glaucoma or neovascular glaucoma (Figure 4).

When the success rate was defined as the percentage 

of patients with a postoperative IOP less than 30% of the 

preoperative IOP, there was no significant intergroup differ-

ence at any observation point. At 6 months after surgery, the 

complete success rate was 48.5% in the Ex-PRESS group 

and 53.0% in the TLE group (Figure 5) and the qualified suc-

cess rate was 70.6% in the Ex-PRESS group and 71.40% in 

the TLE group (Figure 6). Moreover, when the success rate 

was defined as the percentage of patients with a postopera-

tive IOP between 5 and 21 mmHg, there was no significant 

intergroup difference at any observation point. At 6 months 

after surgery, the complete success rate was 37.1% in the 

Ex-PRESS group and 45.5% in the TLE group (Figure 7) 

and the qualified success rate was 46.8% in the Ex-PRESS 

group and 71.40% in the TLE group (Figure 8).

Postoperative complications occurring in the 6 months after 

surgery are shown in Table 3. Hyphema was seen in two eyes 

in the Ex-PRESS group and in eleven eyes in the TLE group, 

with the difference being statistically significant (P=0.006). 

Hyphema in the two eyes in the Ex-PRESS group was caused 

by contact between the device and the iris associated with a 

shallow anterior chamber. The eleven eyes in the TLE group 

consisted of four eyes with neovascular glaucoma, two with 

primary open-angle glaucoma, two with uveitis glaucoma, and 

three with other types of glaucoma. The incidence of hyphema 

was higher in patients with neovascular glaucoma. Postopera-

tive IOP was higher in four of the eleven eyes, and was treated 

with anterior chamber washout and IOP-lowering ophthalmic 

solutions. No significant intergroup difference was seen for 

other complications. In the Ex-PRESS group, contact between 

the device and the iris was seen in eight eyes (38.1%).

Table 1 Patient characteristics and study follow-up

Patient characteristics Ex-PRESS® group TLE group P-value

Age (years), mean ± SD 66.7±12.6 67.5±12.0 0.99a

Sex (male/female), n 13/8 15/7 0.75b

Eyes (right/left), n 12/9 13/9 1.00b

Eyes with previous intraocular surgery
TLE, n 2 5 0.41b

Vitrectomy, n 6 2 0.13b

Preoperative IOP (mmHg), mean ± SD 29.9±7.8 31.9±10.3 0.47a

Total follow-up (days), mean ± SD 125.6±73.8 158.5±55.5 0.08a

Notes: aMann–Whitney U-test; bFisher’s Exact test. 
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.
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The postoperative treatment details are shown in Table 4. 

In the Ex-PRESS group, laser suture-lysis (LSL) was performed 

in four eyes within 1 week after surgery and in two eyes between 

1 week and 1 month after surgery. In the TLE group, LSL was 

performed in nine eyes within 1 week after surgery and in two 

eyes between 1 week and 1 month after surgery. LSL was 

performed in more eyes in the TLE group, but the difference 

was not significant. Mean IOP when LSL was performed was 

23.7 mmHg in the Ex-PRESS group and 22.0 mmHg in the 

TLE group, but again the difference was not significant.

Regarding the height of the filtering bleb, the number of 

eyes with a flat filtering bleb differed significantly between 

the Ex-PRESS (nine eyes) and TLE groups (two eyes). In con-

trast, the number of eyes with a low or high filtering bleb did 

not significantly differ between the groups (Table 5).

Regarding the resumption of treatment for glaucoma with 

ophthalmic solutions (glaucoma eye drop administration), 

IOP at the start of treatment was 23.5 mmHg in the Ex-PRESS 

group and 29.9 mmHg in the TLE group, and the mean time 

interval between surgery and resumption of treatment was 

61.6 days and 26.5 days, respectively. This difference in IOP 

at the resumption of treatment was not significant, whereas 

the difference in the number of days between surgery and 

resumption of treatment was significant.

In the Ex-PRESS group, postoperative complications and 

postoperative treatment did not differ significantly between 

patients with primary open-angle glaucoma or neovascular 

glaucoma (Table 6).

Discussion
In this study, we found no significant difference in the level of 

IOP decline, success rate, or postoperative treatment between 

patients undergoing Ex-PRESS insertion and TLE. Regard-

ing postoperative complications, the incidence of hyphema 

was significantly lower in the Ex-PRESS group, as was the 

height of the filtering bleb on the day after surgery. These 

findings suggest that Ex-PRESS insertion is useful in patients 

with neovascular glaucoma and in patients who are prone to 

postoperative bleeding.

Previous studies reported that outcomes after Ex-PRESS 

insertion were comparable with those after TLE with MMC, 

which is the standard filtering surgical procedure, and that 

Ex-PRESS insertion was associated with fewer postopera-

tive complications.3–8 De Jong et al reported that the success 

rate for Ex-PRESS insertion was significantly lower that 

for TLE during the first 3 years after surgery, but that rates 

were almost the same at 5 years.5 Sugiyama et al reported no 

significant intergroup difference in success rate at 24 months 

after surgery (approximately 80% for both groups),6 whereas 

Dahan et al reported a significantly higher success rate in the 

Table 2 Type of glaucoma

Type of glaucoma Ex-PRESS® 
group, n (%)

TLE group, 
n (%)

P-value

Primary glaucoma

Primary open-angle glaucoma 8 (38.1) 7 (31.8) 0.75
Plateau iris 1 (4.8) 0 0.49

Secondary glaucoma
Neovascular glaucoma 7 (33.3) 6 (27.3) 0.75
Steroid-induced glaucoma 1 (4.8) 0 0.49
Pseudoexfoliation glaucoma 0 5 (22.7) 0.05
Glaucoma after vitrectomy 1 (4.8) 0 0.49
Uveitic glaucoma 2 (9.5) 2 (9.1) 1.00
Peripheral anterior synechia 1 (4.8) 2 (9.1) 1.00

Total 21 22

Note: No significant intergroup differences were seen for any item (Fisher’s Exact 
test).
Abbreviation: TLE, trabeculectomy.

Figure 1 Changes in mean postoperative IOP in all patients.
Notes: No significant intergroup differences were seen at any observation 
point (Mann–Whitney U-test). The 95% confidence interval for the mean IOP at 
6 months after surgery was 16.7 (13.2–20.2) mmHg in the Ex-PRESS® group and 14.9  
(12.7–17.1) mmHg in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.

Figure 2 Changes in mean postoperative IOP for patients with primary open-angle 
glaucoma.
Notes: No significant intergroup differences were seen at any observation point 
(Mann–Whitney U-test). The 95% confidence interval for the mean IOP at 6 months 
after surgery was 14.4 (8.6–20.3) mmHg in the Ex-PRESS® group and 11.8 (7.9–15.7) 
mmHg in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.
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Figure 3 Changes in mean postoperative IOP for patients with neovascular glaucoma.
Notes: No significant intergroup differences were seen at any observation point 
(Mann–Whitney U-test). The 95% confidence interval of mean IOP at 6 months after 
surgery was 19.6 (10.0–29.2) mmHg in the Ex-PRESS® group and 18.0 (11.9–24.1) 
mmHg in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.

Figure 4 Changes in mean postoperative IOP in patients with POAG or NVG in 
the Ex-PRESS® group.
Notes: No significant intergroup differences were seen at any observation point 
(Mann–Whitney U-test). The 95% confidence interval for mean IOP at 6 months 
after surgery was 14.4 (8.6–20.2) mmHg in the Ex-PRESS® group and 19.6 (10.0–
29.2) mmHg in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy; POAG, primary 
open-angle glaucoma; NVG, neovascular glaucoma.

Figure 5 Complete success rate after surgery, as measured by the percentage of 
patients with a postoperative IOP less than 30% of the preoperative IOP.
Notes: No significant intergroup differences in success rate were seen at any 
observation point (log rank test, P=0.84). The success rate at 6 months after surgery 
was 48.5% in the Ex-PRESS® group and 53.0% in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.

Figure 6 Qualified success rate after surgery, as measured by the percentage of 
patients with a postoperative IOP less than 30% of the preoperative IOP.
Notes: No significant intergroup differences in success rate were seen at any 
observation point (log rank test, P=0.89). The success rate at 6 months after surgery 
was 70.6% in the Ex-PRESS® group and 71.4% in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.

Figure 7 Complete success rate after surgery, as measured by the percentage of 
patients with a postoperative IOP between 5 and 21 mmHg.
Notes: No significant intergroup differences in success rate were seen at any 
observation point (log rank test, P=0.99). The success rate at 6 months after surgery 
was 37.1% in the Ex-PRESS® group and 45.5% in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.

Figure 8 Qualified success rate after surgery, as measured by the percentage of 
patients with a postoperative IOP between 5 and 21 mmHg.
Notes: No significant intergroup differences in success rate were seen at any 
observation point (log rank test, P=0.12). The success rate at 6 months after surgery 
was 46.8% in the Ex-PRESS® group and 71.4% in the TLE group.
Abbreviations: IOP, intraocular pressure; TLE, trabeculectomy.
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Ex-PRESS group (80%) than in the TLE group (40%).7 In a 

meta-analysis of four randomized clinical studies, the level 

of IOP decline was comparable between the two groups, 

whereas the success rate at 1 year after surgery was higher in 

the Ex-PRESS insertion group.8 Even though the success rate 

differed according to definition and length of observation, it 

was comparable between the two groups.

We consider that a consensus exists that IOP success 

when evaluating the effect of surgery for glaucoma should 

be reported with an upper and a lower limit. Given that 

normal IOP range is 10–21 mmHg and hypotony is likely 

when IOP is 5 mmHg, we therefore defined one survival 

condition as 5 mmHg # IOP #21 mmHg. Although we did 

not precisely evaluate the severity of visual field damage 

and did not include normal-tension glaucoma, we considered 

the glaucoma damage in the enrolled subjects was moderate 

or greater, and accordingly defined an additional survival 

condition of IOP 30%.10–13 

The success rate of reduction in postoperative IOP was 

compared between the Ex-PRESS and TLE groups under the 

following four survival conditions, regardless of postoperative 

treatment: at IOP 30%, complete success occurred when no 

additional ophthalmic solution was required, and qualified suc-

cess occurred when ophthalmic solution was required; and at 

5 mmHg # IOP #21 mmHg, complete success occurred when 

no additional ophthalmic solution was required, and qualified 

success occurred when ophthalmic solution was required.

We considered that LSL and needling were suitable 

postoperative treatments for the re-establishment of bleb 

function and promotion of ongoing success. Further, a con-

sensus on whether these treatments should be categorized 

as failures has not been obtained, and we did not record this 

as evidence of failure.

In the present study, we found no significant intergroup 

differences in the frequency of postoperative treatment. 

Further, we found no clear tendencies of the frequency of 

postoperative treatment, as in other reports.3–8 The method 

and timing of postoperative treatment are usually decided 

with consideration of IOP, anterior chamber depth, and fil-

tering bleb height. We undertook postoperative treatment in 

the Ex-PRESS group based on that usually performed after 

TLE, but determining an appropriate method and timing was 

sometimes difficult because the height of the filtering bleb 

was lower in the Ex-PRESS group than in the TLE group 

during the early stage after surgery, as Good and Kahook 

have also reported.14 Height was low in nine of 21 patients 

in the Ex-PRESS group, and although IOP decreased without 

postoperative treatment in four of these nine patients, it was 

difficult to judge whether the filtering bleb could be main-

tained because its height was low. Reactions after LSL or 

ocular massage differed between the groups, and the height 

of the filtering bleb was lower in the Ex-PRESS group.  

In the TLE group, LSL was performed mainly when the IOP 

did not decrease sufficiently after ocular massage. The IOP 

after LSL was well controlled, but filtering blebs did not form 

sufficiently. When LSL was additionally performed, two 

patients developed excessive filtration and a shallow anterior 

chamber or hypotony. One advantage of Ex-PRESS is that 

its filtration rate can be kept constant. However, because the 

inner cavity of the device is narrow (50 μm), any increase 

in filtration rate after ocular massage will likely be smaller 

than in patients undergoing TLE. Further, because the 

filtration rate after Ex-PRESS insertion is constant, exces-

sive filtration will likely be more difficult to control than in 

Table 3 Postoperative complications

Postoperative  
complications

Ex-PRESS® 
group, n (%)

TLE group, 
n (%)

P-value

Shallow anterior chamber 9 (42.9) 10 (45.5) 1.00
Hypotony (,5 mmHg) 11 (52.4) 11 (50.0) 0.76
Choroidal detachment 9 (42.9) 8 (36.4) 0.75
Hyphema 2 (9.5) 11 (50.0) 0.006*
Postoperative endophthalmitis 0 (0) 0 (0) 1.00
Bleb leak 2 (9.5) 0 (0) 0.23
Choroidal detachment 9 (42.9) 11 (50) 0.76
Contact between the  
device and iris

8 (38.1)

Note: The incidence of hyphema was significantly lower in the Ex-PRESS® group 
than in the TLE group (*Fisher’s Exact test).
Abbreviation: TLE, trabeculectomy.

Table 4 Postoperative treatment

Postoperative  
treatment

Ex-PRESS®  
group, n (%)

TLE group, 
n (%)

P-value

Laser suture-lysis 6 (28.6) 11 (52.4) 0.21
Needling 1 (4.8) 2 (9.1) 0.61
Anterior chamber wash-out 0 (0) 1 (4.5) 1.00
Glaucoma eye drop  
administration

8 (42.9) 7 (31.9) 0.53

Note: No significant intergroup differences were seen for any item (Fisher’s Exact test).
Abbreviation: TLE, trabeculectomy.

Table 5 Height of the filtering bleb

Filtering bleb  
height

Ex-PRESS®  
group, n (%)

TLE group,  
n (%)

P-value

Flat 9 (42.9) 2 (9.1) 0.03*
Low 3 (14.3) 3 (13.6) 1.00
High 9 (42.9) 17 (77.3) 0.08

Note: The number of eyes with a flat filtering bleb differed slightly between the 
Ex-PRESS® and TLE groups (*Fisher’s Exact test).
Abbreviation: TLE, trabeculectomy.
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TLE. Thus, the timing of LSL and the point at which sutures 

should be cut require careful consideration. Regarding the 

resumption of treatment with ophthalmic solutions, we saw 

no significant intergroup difference in IOP on resumption 

of treatment, but the timing of resumption differed greatly 

owing to the difficulty in deciding when to resume treatment 

in the Ex-PRESS group.

The control of filtering bleb formation is an important 

aspect of care post-filtering surgery. Our results suggest that 

the method, timing, and effect of postoperative treatment 

might differ between groups. Further studies on postoperative 

treatment after Ex-PRESS insertion are necessary. Qualita-

tive and quantitative analyses of optical coherence tomog-

raphy in the filtering bleb15,16 might allow the differentiation 

of bleb formation of between groups.

Regarding postoperative complications, a previous 

meta-analysis reported a significantly lower incidence of 

hyphema in Ex-PRESS groups, but no intergroup differences 

in other complications.8 In our present study, the incidence 

of hyphema was significantly lower in the Ex-PRESS group.  

Ex-PRESS insertion requires neither sclerotomy nor periph-

eral iridectomy, and probably causes less hyphema or inflam-

mation. We therefore recommend Ex-PRESS insertion in 

patients treated with oral anticoagulants due to the high risk 

of postoperative hyphema and in patients with neovascular 

glaucoma. In our patients with neovascular glaucoma, the 

level of IOP decline at 6 months after surgery was comparable 

between the two groups, and we saw no significant difference 

between patients with neovascular glaucoma and those with 

primary open-angle glaucoma. However, because neovascu-

lar glaucoma is refractory, we do not know if comparable 

outcomes should be expected over the long term, and further 

observation is necessary.

Contact between the Ex-PRESS device and iris is a spe-

cific complication of Ex-PRESS insertion. This complica-

tion was seen in eight eyes (38.1%), in which it caused the 

onset of a shallow anterior chamber. The depth and volume 

of the anterior chamber may be reduced during the early 

stage after Ex-PRESS insertion.17 We consider that even 

though the size of the drainage line can be kept constant, 

Ex-PRESS insertion may cause excessive filtration. The 

adverse impact of contact with the iris in these eight eyes 

was lessened with the improvement in the shallow ante-

rior chamber. Perforation of Descemet’s membrane has 

also been reported.18 The direction of Ex-PRESS insertion 

and number of sutures in the scleral flap require further 

investigation.

Ex-PRESS insertion in the present study was done using 

MMC. No MMC-associated complications were seen. How-

ever, even though Ex-PRESS insertion is technically easier 

than TLE, it is unlikely that Ex-PRESS insertion with MMC 

is superior to TLE in terms of the incidence of postoperative 

complications, including endophthalmitis.

Several limitations of our study warrant mention. First, 

the number of patients was small and the observation period 

was short. Second, filtering bleb formation was visually 

assessed by measurement of the height of the filtering bleb 

only, and neither visual acuity, visual field, iritis, ocular 

surface damage, pachymetry, nor corneal endothelial cells 

was investigated before or after surgery. We are now plan-

ning a longer-term study in a larger number of patients, and 

a qualitative and quantitative analysis of optical coherence 

tomography in the filtering bleb.
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