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Evaluation of Early Postoperative Intraocular Pressure for 
Success after Ex-Press Surgery
Naoki Tojo1​, Atsushi Hayashi2​, Mitsuya Otsuka3​

Ab s t r ac t
Aim: The aim of this study is to identify target levels of early postoperative intraocular pressure (IOP) associated with successful trabeculectomy 
using an Ex-Press glaucoma shunt.
Materials and methods: This was a retrospective single-facility study. We enrolled 158 glaucoma patients who underwent trabeculectomy with 
Ex-Press and were followed for >1 year, and investigated risk factors for the failure of Ex-Press surgery. We examined age, sex, central corneal 
thickness (CCT), number of preoperative glaucoma medications, simultaneous performance of cataract surgery, history of trabeculotomy, 
hypertension (HT), diabetes mellitus (DM), subtype of glaucoma, and early postoperative IOP (minimum, 2 weeks, 1 month, and 3 months).
Results: Ex-Press surgery could significantly decrease IOP. Success rates at 1, 2, 3, and 4 years were 91.1, 86.1, 82.5, and 78.1%, respectively. 
Factors significantly affecting the success rate included age, the number of preoperative glaucoma medications, and early postoperative IOP. 
The IOP cutoff values of minimum IOP for the success of Ex-Press surgery was 5 mm Hg.
Conclusions: Younger age, a high number of preoperative glaucoma medications, and high IOPs in the early postoperative period were found 
to be the risk factors for failure of Ex-Press surgery. Considering hypotonic complications, it is desirable to control the minimum IOP from 
3–5 mm Hg within 2 weeks after surgery. According to our calculations, target IOPs at 2 weeks, 1 month, and 3 months after Ex-Press surgery 
should be 8 mm Hg, 10 mm Hg, and 14 mm Hg, respectively.
Clinical significance: We thought that Ex-Press surgery might require lower IOP in the early postoperative period than conventional 
trabeculectomy.
Keywords: Choroidal detachment, Ex-Press, Target intraocular pressure, Trabeculectomy.
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In t r o d u c t i o n
Trabeculectomy is a surgical filtering method that is widely used 
in the treatment of glaucoma. In recent years, trabeculectomies 
using an Ex-Press® Mini Glaucoma Shunt Device (hereafter, 
“Ex-Press”; Alcon Laboratories, Fort Worth, TX, USA) have been 
conducted worldwide.1​ The Ex-Press is a stainless-steel filtration 
device designed to shunt the aqueous humor from the anterior 
chamber to the subconjunctival space. In a trabeculectomy with 
an Ex-Press, there is no need to remove the trabecular meshwork 
and the peripheral iris; thus, this technique is less invasive than a 
conventional trabeculectomy.

IOP control at the early postoperative period has been shown 
to be critical for successful trabeculectomy.2​–​4​ It is no exaggeration 
to say that long-term surgical results are determined by early IOP 
control. If early postoperative IOP is too low, complications such as 
choroidal detachment (CD), shallow anterior chamber, and hypotony 
maculopathy can occur; if it is too high, surgery is unsuccessful. 
Several studies on target IOP in the early postoperative period 
after conventional trabeculectomy have been reported, but there 
have been no such reports for Ex-Press surgery.5​–​7​ Some studies 
have reported that trabeculectomy with Ex-Press has less risk of 
hypotony because the amount of aqueous humor exiting the bleb 
from the anterior chamber is limited.8​–​10​ It has not been evaluated 
whether the target IOP of Ex-Press surgery should be the same as 
that of conventional trabeculectomy.

The IOP can be expected to increase as time elapses after 
Ex-Press surgery. The question is, How low should the IOP go 
immediately after surgery? We investigated early postoperative 

IOPs associated with success. We also examined the risk factors for 
Ex-Press surgery failure.

Mat e r ia  l s a n d Me t h o d s

Subjects
This was a retrospective, nonrandomized observational study. 
We analyzed the cases of 158 consecutive patients (191 eyes) 
who underwent trabeculectomy with Ex-Press for the first time 
at Toyama University Hospital and were followed for >1 year. All 
patients were Japanese. There were 33 patients who underwent 
trabeculectomy in both eyes, and in these cases, we used only 
unilateral data of the eye that was operated first. All subjects were 
recruited during the period from January 2013 to May 2017. All 
patients underwent a comprehensive ophthalmic examination 
including refraction, Goldmann gonioscopy, Goldmann applanation 
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tonometry (GAT), fundus examination, automated perimetry 
(Humphrey Field Analyzer; Carl Zeiss Meditec, Dublin, CA), and 
measurement of CCT and anterior chamber depth with anterior 
segment optical coherence tomography (CASIA SS-1000; Tomey, 
Nagoya, Japan). Two glaucoma specialists (NT and AH) diagnosed 
all glaucoma cases.

The patients had already used tolerated glaucoma medications, 
and they had needed further treatment to lower their IOP because 
of progression of their visual field disorder. The research protocol 
was approved by the Institutional Review Board of the University of 
Toyama, and the procedures used conformed to the tenets of the 
Declaration of Helsinki. After the nature and possible consequences 
of the study were explained to the patients, written informed 
consent was obtained from each patient.

The preoperative (baseline) IOP was the mean of the IOPs 
recorded at three of the patient’s visits while on preoperative 
treatment. The IOP was measured using GAT.

Surgical Techniques
Surgery in all patients was performed by the same surgeon (N.T.). 
Retrobulbar anesthesia was administered. A standard fornix-based 
conjunctival incision was made to gain exposure to the scleral bed 
adjacent to the limbus. A single 3.5 mm2​ square scleral flap was 
created. Mitomycin C (MMC) solution (0.04 mg/mL) was applied for 
4 minutes. At this point, the eye was a completely enclosed space; 
thus, the MMC solution could not flow into the anterior chamber. 
The treated area was then irrigated with approx. 100 mL of balanced 
salt solution. If the patient needed simultaneous cataract surgery, 
the cataract surgery was performed at this time. Regarding surgical 
indications for cataract surgery, our study is retrospective and no 
clear criteria had been established; hence, cataract surgery was 
performed according to the judgment of the operator.

To create a path for the Ex-Press® (model P50), the scleral flap 
was lifted, and a 25-gauge needle was horizontally inserted into 
the anterior chamber at the surgical limbus from the sclera-cornea 
transition zone parallel with the iris. The Ex-Press was then inserted 
into the anterior chamber.

The scleral flap was sutured using a 10-0 nylon suture, and the 
tension of the sutures was adjusted to maintain anterior chamber 
depth with a slow flow of aqueous humor around the margins 
of the scleral flap. The conjunctiva was meticulously closed with 
10-0 nylon suture. We confirmed that there was no leakage from 
the blebs.

Postoperative Medication
The postoperative treatments were topical medications of steroids, 
antibiotics, and nonsteroidal anti-inflammatory drugs (NSAIDs). 
The antibiotics were used four times per day for 4 weeks after 
surgery. Steroids were administered eight times in the hospital. 
After discharge from the hospital (typically at 1 week), the steroid 
dose was reduced over 12 weeks. NSAIDs were used two times per 
day for 12 weeks. Antiglaucoma medications were added at the 
discretion of the physicians. We counted a compounding agent as 
two medications.

Factors for Failure
We conducted a statistical analysis to determine whether various 
factors influenced the result of the Ex-Press surgery. These factors 
were age, sex, CCT, preoperative IOP, number of preoperative 
glaucoma medications, single vs triple surgery, (Ex-Press surgery 
alone or phacoemulsification + simultaneous intraocular lens 

implantation and Ex-Press surgery, respectively), history of 
trabeculotomy (including Trabectome® and canaloplasty) HT, DM, 
subtype of glaucoma (primary open-angle glaucoma (POAG) or 
pseudo exfoliation glaucoma (PEXG)), and postoperative IOPs at early 
time points. Regarding HT and DM, we only confirmed by inquiry; 
we did not actually take blood samples or measure blood pressure. 
We examined early postoperative IOP by four values: minimum IOP 
and IOP at 2 weeks, 1 month, and 3 months. We defined minimum 
IOP as the lowest IOP value within 14 days after surgery with or 
without postoperative interventions (laser suture-lysis or needling).

Definition of Success
As the main criteria of successful treatment, we used postoperative 
IOP ≤21 mm Hg or a ≥20% reduction from baseline IOP on two 
consecutive visits after the 1st postoperative month. Cases were 
considered treatment failures if neither of the success criteria 
were met at two consecutive visits after the first postoperative 
month. Eyes requiring additional glaucoma surgery and those 
that developed phthisis or showed loss of light perception were 
classified as failures. Subjects who underwent additional surgery 
after achieving ≥20% IOP reduction from the baseline were counted 
as “additional surgery.”

Statistical Analysis
A paired t​ test was used for comparison between the groups. A 
Wilcoxon signed-rank test was used for the comparison of the same 
patients of IOP, the number of glaucoma medications, and visual 
acuity (VA). Kaplan–Meier survival analysis and log-rank tests were 
used for the comparison of the success rate. Risk factors for failure 
were identified using logistic regression analysis and multiple 
regression analysis. The IOP cutoff value for success was calculated 
from the receiver operating characteristic (ROC) curve. All statistical 
analyses were performed with JMP Pro 11 software (SAS, Cary, NC). 
The significance was defined as p​ values <0.05.

Re s u lts

Ophthalmic Data
The characteristics of two groups are shown in Table 1. We analyzed 
the cases of 158 patients, including 92 males and 66 females. The mean 
(± standard deviation) values for all 158 patients are as follows: age 
at the time of surgery, 70.8 ± 10.3 years; CCT, 529 ± 34 μm; follow-up 
period, 28.1 ± 15.3 months; number of glaucoma medications, 
4.0 ± 1.0 drops; and preoperative IOP, 24.5 ± 9.0 mm Hg. Fifty patients 
with a phakic eyes underwent cataract surgery and a trabeculectomy 
with Ex-Press at the same surgery session. Thirty-four patients had 
a history of trabeculotomy (metal-probe trabeculotomy, 15 eyes; 
canaloplasty, 2 eyes; trabeculotomy with Trabectome®, 17 eyes). POAG 
was present in 70 eyes, PEXG in 85 eyes, and secondary glaucoma (SG) 
in 3 eyes. Since Ex-Press is contraindicated for use in patients with 
uveitis or primary angle-closure glaucoma (PACG), there were a few 
SG patients and no case of PACG.

Postoperative IOP, Number of Medications Used and 
Success Rate
Table 2 summarizes the postoperative data of IOP and the number 
of glaucoma medications. The results of the eyes that underwent 
additional glaucoma surgeries were excluded. The mean 
postoperative IOP and the mean number of glaucoma medications 
were significantly decreased at all time points. The mean number of 
glaucoma medications gradually increased after Ex-Press surgery.
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We performed a Kaplan–Meier analysis to determine the success 
rates of Ex-Press surgery (Fig. 1). Surgery failed in 22 of 158 eyes 
(13.9%). The reasons for failure were as follows: need for additional 
glaucoma surgery, 22 eyes; IOP reduction rate less than 20%, 4 eyes; 
and loss of light sensation, 2 eyes.

Analysis of the Factors of Failure
Results of the factors-of-failure analysis are shown in Table 3. Among 
the items, significant differences were found for age (p​ = 0.0028), 
number of pre-operative medications (p​ = 0.0143), postoperative 
minimum IOP (p​ = 0.0004), IOP at 2 weeks after surgery (p​ = 0.0097) 
IOP at 1 month after surgery (p​ = 0.0118), and IOP at 3 months 
after surgery (p​ < 0.0001). The upper cutoff value of minimum IOP 
for success was 5 mm Hg. Similarly, the cutoff value of IOP after 
2 weeks, 1 month, and 3 months were 8 mm Hg, 10 mm Hg, and 
14 mm Hg, respectively (Table 4). We divided by each cutoff value 
and compared with the Kaplan–Meier analysis in Figure 2.

Complications
Postoperative complications are summarized in Table 5. 
Postoperative choroidal detachment (CD) was defined as a solid-
appearing elevation of the retina and choroid with fundoscopic 
examination. CD causing hypotony was identified in 40 eyes (25.3%). 
In all cases, CD disappeared within 2 months.

A shallow anterior chamber was clinically assessed under 
slit-lamp examination and was defined as iridocorneal touch in 
the periphery. A shallow anterior chamber occurred in nine cases 
(5.7%). In all cases, the shallow anterior chamber was improved by 
suturing the scleral flap or spontaneously within 1 month. The cutoff 
value of the minimum IOP for CD or shallow anterior chamber was 
2 mm Hg (Table 4).

Hyphema was considered present when pooling of blood 
was seen in the anterior chamber. Hyphema occurred in six cases 
(3.8%). In all cases of hyphema, bleeding in the anterior chamber 
disappeared spontaneously. There were no cases requiring 
additional surgery among those with CD, shallow anterior chamber 
or hyphema.

Two cases resulted in bullous keratopathy. In one case, 
Descemet’s membrane endothelial keratoplasty was performed, 

Table 1: Ophthalmic data

No. of eyes Mean ± SD
Age (years) 70.8 ± 10.3
Gender (male/female) 92/66
Follow-up (months) 28.1 ± 15.3
CCT (μm) 529 ± 34
Pre-IOP (mm Hg) 24.5 ± 9.0
No. of premedications 4.0 ± 1.0
Triple surgery 50/158 (31.6%)
History of TLO 34/158 (21.5%)
HT 73/158 (46.2%)
DM 32/158 (20.2%)
Subtype of glaucoma
POAG 70/158 (44.3%)
PEXG 85/158 (53.8%)
SG 3/158 (1.9%)

SD, standard deviation; Triple surgery, trabeculectomy and phacoemulsifi-
cation + intraocular lens implantation simultaneously; TLO, trabeculotomy 
(including trabectome, canaloplasty); POAG, primary open-angle glauco-
ma; PEX, pseudo-exfoliation; SG, secondary glaucoma

Table 2: The results of postoperative IOP and number of medications

Period (n​) IOP (mm Hg) Medications
Minimum (158) 3.8 ± 2.4 0 ± 0
2 weeks (158) 5.2 ± 4.6 0 ± 0
1 month (158) 9.7 ± 4.9 0 ± 0
3 months (158) 11.7 ± 5.2 0.5 ± 1.2
12 months (144) 11.1 ± 3.5 1.4 ± 1.6
24 months (84) 11.8 ± 3.8 1.9 ± 1.7
36 months (41) 11.6 ± 4.5 2.5 ± 1.6
48 months (19) 11.9 ± 3.8 2.4 ± 1.6
60 months (5) 11.8 ± 1.7 3.0 ± 1.7

Numbers in parentheses indicate the number of eyes

Fig. 1: Kaplan–Meier survival plots of all cases for qualified success. The 
success was defined as postoperative IOP ≤21 mm Hg, at least 20% IOP 
reduction from baseline in any two consecutive visits after 3 months, 
and no secondary glaucoma or lens surgery

Table 3: Analysis of risk factors for failure of Ex-Press surgery

Factors Odds ratio 95% lower Cl 95% upper Cl p​ value
Age 0.938 0.898 0.978 0.0028
Gender 1.042 0.421 2.682 0.929
CCT 1.01 0.997 1.024 0.123
Pre-IOP 1.041 0.992 0.96 0.0984
No. of 
premedications

1.622 1.019 2.622 0.0143

Triple surgery 1.644 0.633 4.124 0.299
History of TLO 0.785 0.214 2.298 0.676
HT 0.756 0.294 1.871 0.547
DM 0.353 0.0545 1.309 0.129
Subtype of 
glaucoma

1.747 0.693 4.458 0.237

Minimum IOP 1.366 1.143 1.679 0.0004
Post 2 W IOP 1.146 1.035 1.278 0.0097
Post 1 M IOP 1.104 1.078 1.198 0.0118
Post 3 M IOP 1.196 1.099 1.322 <0.0001

CI, confidence interval; Triple surgery, trabeculectomy and phacoemulsifi-
cation + intraocular lens implantation simultaneously; TLO, trabeculotomy 
(including trabectome, canaloplasty); W, week; M, month
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and in another case, corneal transplantation was not desired. One 
case each of expulsive hemorrhage and endophthalmitis occurred, 
and vitrectomy was performed. There was no case of hypotony 
maculopathy.

Di s c u s s i o n
Ex-Press surgery could significantly decrease IOP at all time points 
(p​ < 0.0001). The success rate was 91.1, 86.1, 82.5, 78.1, and 78.1% after 
1, 2, 3, 4, and 5 years, respectively. The results showed that younger 
age, high number of preoperative glaucoma medications and high 
early postoperative IOP were risk factors for failure of Ex-Press 
surgery. Our success rate and postoperative IOP values were similar 
to those previously described while the number of postoperative 
glaucoma medications tended to be somewhat higher.9​,​11​–​14​

Several previous studies have examined risk factors in 
conventional trabeculectomy; they reported that age, preoperative 
IOP, number of preoperative glaucoma medications, subtype of 
glaucoma, triple surgery, DM, and postoperative complications 
are risk factors.15​–​17​ Mariotti et al. reported that identifiable risk 
factors for failure of Ex-Press surgery are DM and previous glaucoma 
surgery.11​ In our study, DM and previous glaucoma surgery did 
not significantly influence Ex-Press surgery outcomes. Ochiai et al. 
reported that transforming growth factor (TGF) β2 concentration 

Table 4: The cutoff values of postoperative IOP

Factors AUC Sensitivity 1-Specificity
Cutoff level 
(mm Hg)

Choroidal 
Detachment

0.798 0.675 0.17     2

Shallow anterior 
chamber

0.775 0.778 0.269     2

Minimum IOP 0.642 0.853 0.591     5
Post 2 weeks IOP 0.631 0.636 0.912     8
Post 1 month IOP 0.661 0.691 0.455 10 
Post 3 months IOP 0.763 0.824 0.421 14

AUC, area under the curve

Figs 2A to D: (A) Kaplan–Meier survival plots comparing minimum IOP ≤5 mm Hg (128 eyes) and minimum IOP >6 mm Hg (30 eyes) within 
2 weeks after Ex-Press surgery. The group of postoperative IOP ≤5 mm Hg (bold line) was significantly better than the group of postoperative 
IOP >6 mm Hg (normal line) (p​ = 0.0118); (B) Kaplan–Meier survival plots comparing postoperative IOP ≤8 mm Hg (138 eyes) and postoperative 
IOP >9 mm Hg (20 eyes) at 2 weeks after Ex-Press surgery. The group of postoperative IOP ≤8 mm Hg (bold line) was significantly better than 
the group of postoperative IOP >9 mm Hg (normal line) (p​ = 0.0006); (C) Kaplan–Meier survival plots comparing postoperative IOP ≤10 mm Hg 
(104 eyes) and postoperative IOP >11 mm Hg (54 eyes) at 1 month after Ex-Press surgery. The group of postoperative IOP ≤10 mm Hg (bold line) 
was significantly better than the group of postoperative IOP >11 mm Hg (normal line) (p​ = 0.0354); (D) Kaplan–Meier survival plots comparing 
postoperative IOP ≤14 mm Hg (120 eyes) and postoperative IOP >15 mm Hg (35 eyes) at 3 months after Ex-Press surgery. The group of postoperative 
IOP ≤14 mm Hg (bold line) was significantly better than the group of postoperative IOP >15 mm Hg (normal line) (p​ < 0.0001)
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influences the progression of POAG.18​ Min et al. reported that level 
of TGF-β2 are high in diabetic patients and that TGF-β2 may play a 
role in the pathology of glaucoma.19​ The absence of a medical DM 
check might affect the surgical outcome. Previous glaucoma surgery 
involves ab intero surgery (without conjunctival incision) and ab 
externo surgery (with conjunctival incision). The surgical outcome 
may depend on whether conjunctival incision is involved. In our 
study, results were not significantly different between previous 
glaucoma surgery with conjunctival incision and those without 
conjunctival incision (p​ = 0.277); however, the number of cases 
might have been too small for meaningful analysis.

Regarding conventional trabeculectomy, many previous 
epidemiologic studies have reported that younger age was a risk 
factor of failure.3​,​16​ One reason for this finding is considered to be 
the more vigorous healing response resulting in a thicker Tenon’s 
capsule.20​

PEXG has been associated with a risk of trabeculectomy failure, 
especially over the long-term.15​,​21​ Djordjević-Jocić et al. reported 
that PEXG is associated with inflammatory cytokines that might 
reduce the volume of blebs.22​ In our study, there was no significant 
difference between POAG and PEXG. We need to evaluate further 
long-term results.

It was reported that a larger number of preoperative 
glaucoma medications constituted a risk for failure of conventional 
trabeculectomy.15​ Sherwood et al. reported that the use of long-
term glaucoma medications affected the conjunctiva and Tenon’s 
capsule.23​

It was also reported that triple surgery was a risk factor for 
failure of conventional trabeculectomy.17​ Takihara et al. reported 
that intraocular surgery might cause ocular inflammation and 
breakdown of the blood-aqueous barrier, which may cause 
bleb failure after trabeculectomy. Monocyte chemoattractant 
protein 1, which arises after phacoemulsification, might promote 
subconjunctival fibrosis and bleb scarring after triple surgery.24​

Many previous studies have reported that lowering the IOP 
at an early postoperative period was an important factor for the 
success of trabeculectomy. To sufficiently lower the IOP at the early 
postoperative period, early postoperative interventions such as 
laser suture lysis are necessary.4​,​25​,​26​ The timing of laser suture lysis 
is very important for trabeculectomy; there are reports that laser 
suture lysis within 7 ± 10 days lowers postoperative IOP.4​,​27​–​29​ We 
previously reported that the mean period before undergoing laser 
suture lysis of the first thread after Ex-Press surgery was 3.4 days.30​ 
The timing of laser suture lysis of the first thread in Ex-Press surgery 
is significantly sooner than that in conventional trabeculectomy.9​,​30​

Okamoto et al. reported that IOP under 8 mm Hg at 2 weeks 
after conventional trabeculectomy was associated with maintaining 
the postoperative IOP at either ≤11 and ≤15 mm Hg for an extended 
period.3​ In our study, the mean postoperative IOP at 2 weeks 

after Ex-Press surgery was 5.2 ± 4.6 mm Hg. The IOP cutoff value 
at 2 weeks for successful Ex-Press was 8 mm Hg. Lowering the 
minimum IOP to 5 mm Hg or less improved results of Ex-Press 
surgery. This does not state that it is better to cut threads or to do 
needling when pressure exceeds 5 mm Hg. However, our results 
do suggest that laser suture lysis or needling aiming at 5 mm Hg 
or less after surgery may lead to better results.

Generally, the value of 5 mm Hg is considered too low. We 
must be careful that complications may occur due to lowering IOP. 
In our study, there were 40 cases in which CD occurred, and the 
cutoff value for CD occurring was 2 mm Hg. Tanihara et al. reported 
that CD occurs at 5.5 mm Hg in conventional trabeculectomy. In 
previous studies, 11–24.3% of patients who underwent conventional 
trabeculectomy developed CD.31​–​33​ The frequency of CD in Ex-Press 
surgery is reported to be 3.8 ± 7.5%, less than that of conventional 
trabeculectomy.9​,​10​,​13​ This might suggest that Ex-Press surgery 
can reduce IOP lower than conventional trabeculectomy without 
hypotonic complications. Our result that 25.3% of patients 
undergoing Ex-Press surgery developed CD is higher than previous 
reports. This result might be due to more aggressive laser suture 
lysis than in previous reports. Altan et al. reported that the presence 
or absence of CD does not affect the postoperative VA or IOP. In 
our study, there was no significant difference in surgical results 
(p​ = 0.393) or VA change (p​ = 0.720) between patients with and 
without CD. In all cases in which it developed, CD disappeared 
within 2 months after surgery. If the only complication after Ex-Press 
surgery is CD, it might not be that big a problem.

Reducing IOP too much could cause various complications such 
as shallow anterior chamber and hypotony maculopathy in addition 
to CD. A shallow anterior chamber can cause a rapid decrease in 
corneal endothelial cells.34​ Hypotony is also a risk factor for loss 
of visual field for patients with severe glaucoma.35​,​36​ Benson et al. 
reported that early post-trabeculectomy hypotony (within 1 month) 
is associated with reduced survival time of blebs.37​ Laser suture 
lysis is necessary for lowering IOP, but we need to take care not to 
cause hypotony.38​,​39​ In fact, the timing of laser suture lysis varies 
depending on each case.

Laser suture lysis is difficult to perform in cases of leaking blebs 
in the early postoperative period, and this may increase the risk 
for surgical failure. A leaking bleb at an early postoperative period 
was considered an indication for intervention such as conjunctival 
suture within 2 weeks after Ex-Press surgery. In our study, there were 
14 cases of leaking bleb (8.9%). Leaking bleb was not a significant 
risk factor for surgical failure (p​ = 0.132).

Our study has several limitations. The first is its retrospective 
design with the potential for investigator bias in the selection of 
cases and loss to follow-up. The losses to follow-up were realistic 
and were taken into account by the statistical analysis. Because this 
was a large consecutive case series with a long follow-up, the risk 
factors for failure were detected more accurately than in smaller 
series with shorter follow-up. The second is that our study was short-
term periods for follow-up. The third is that we did not conduct 
medical checks regarding HT and DM. The fourth was that our study 
was the small number of patients. A larger prospective comparative 
study is needed to fully investigate the issues explored here.

Co n c lu s i o n
The control of postoperative IOP seems to become more difficult 
as time after surgery elapses. For successful Ex-Press surgery, 
it is important to reduce IOP in the early postoperative period 

Table 5: Complications

Complications Ratio (%)
Choroidal detachment 40/158 (25.3)
Shallow anterior chamber 9/158 (5.7)
Hyphema 6/158 (3.8)
Bullous keratopathy 2/158 (1.3)
Expulsive hemorrhage 1/158 (0.6)
Endophthalmitis 1/158 (0.6)
Hypotony maculopathy 0/158 (0)
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(within 2 weeks) to 5 mm Hg or less. Considering hypotonic 
complications, the target of minimum IOP should be from 3 to 
5 mm Hg. Furthermore, it is desirable that the IOP value at 2 weeks 
postsurgery not exceed 8 mm Hg.

Cl i n i c a l Si g n i f i c a n c e
We thought that Ex-Press surgery might require lower IOP in the 
early postoperative period than conventional trabeculectomy.

Et h i c a l Ap p r ova l
All procedures performed in studies involving human participants 
were in accordance with the ethical standards of the institutional 
and/or national research committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical 
standards. For this type of study, formal consent is not required.
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