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● EX-PRESS® drainage device implantation surgery (EX-PRESS®, Alcon, 
Fort Worth, Texas, USA) is performed to reduce the intraocular 
pressure (IOP) of glaucoma patients.
● Previous reports suggest EX-PRESS surgery is safer than 
trabeculectomy regarding corneal endothelial cell density (CECD) 
decrease; however, some previous reports showed CECD decreased 
significantly after EX-PRESS® surgery.  
● This study investigates the changes in CECD after initial EX-PRESS®

surgery for Japanese open-angle glaucoma (OAG) patients.

Purpose Methods

●We retrospectively investigated the CECD after EX-PRESS® in OAG patients 
who were followed-up for 3 years. 
● Pre (baseline) and postoperative (3, 6, 12, 24 and 36 months) CECD were 
examined by corneal specular microscopy (EM-3000, TOMEY 
CORPORATION), and the changes of CECD were analyzed.
● CECD was measured at the centre of the cornea.
The surgery was performed by a single experienced surgeon (M.M).
Surgery was performed with a limbus-based scleral flap.  0.05% mitomycin C 
was applied for 1.5 minutes through the subconjunctival application.  
Cataract surgery was performed using soft-shell technique.
● If the surgeries were performed in both eyes,  results form the first 
operated eye was selected in this study.  This study excluded patients 
who had performed any laser treatment or intraocular surgery.  
Paired t-tests were used to compare CECD before and after surgery.

Long-term changes of the corneal endothelial cell density 
after EX-PRESS® drainage device implantation for Japanese glaucoma patients



Table1 Clinical characteristics of study participants

Results

● Twenty-eight eyes of 28 Japanese glaucoma patients were included.  
14 eyes underwent EX-PRESS® surgery alone and 14 eyes underwent
EX-PRESS® with combined cataract surgery.
Table 1 summarizes the patient characteristics.
● CECD significantly decreased after EX-PRESS® at 24 months and   
36 months. 
The results for each surgery are as follows:
１）There was no difference among CECDs 3, 6, 12, 24, 36 months after 
surgery and were generally stable for 3 years in eyes that underwent 
EX-PRESS® alone. 
２）CECD significantly decreased after EX-PRESS® with combined 
cataract surgery after 6 months, 24 months and 36 months.  

Table 2  Corneal endothelial cell density count (mean ± SD) 
before and after EX-PRESS® with and without cataract surgery

● A 77-year-old POAG patient who underwent EX-PRESS® alone developed 
remarkable CECD decrease at 36 months. This patient’ s EX-PRESS® device 
had shifted towards the corneal endothelium 2 months after the surgery 
and the position of the device was fixed using a 27G needle at 3 month 
post-operation.
● Since the result of this case may have affected the overall outcome,  we 
excluded this data and re-analysed the result (Table 3). 
● There were no differences among CECDs 3, 6, 12, 24 months after  
surgery (p<0.05, paired t-test) but showed a significant decrease at 36 
months(p=0.0125).  
CECD significantly decreased between 24 months-point and 
36 months-point(p=0.0026). 

Table 3 Corneal endothelial cell density count 
of the 27 eyes before and after EX-PRESS®
with and without cataract surgery



Discussion

● To the best of our knowledge, this is the first report that has 
examined changes in the CECD at more than 36 months after the 
initial EX-PRESS® implant.
● CECD in all subjects significantly decreased after 24 and 36 months; 
CECD of eyes underwent EX-PRESS® surgery without cataract surgery 
did not decrease significantly in 36 months.
● Overall, CECD decreased after the surgeries; however, it is clear 
that these results are affected by results of EX-PRESS® surgery 
combined with cataract surgery.
● Cataract surgery could be partly responsible for the decrease of 
CECD, as suggested in the previous report5). 
● Patients with pseudophakic eyes before the EXPRESS surgery 
should have been separately analyzed from patients with phakic eyes 
in order to distinguish whether the effect on CECD is caused by the 
intra-ocular lens from the previous surgery or the combined surgery.
● Limitations of this study are: ①number of subjects is insufficient.   
②Some patients with other ocular disease were excluded from the 
study. ③ One patient had dropped out of the study due to 
exacerbation of glaucoma and required additional surgery. 
④measurements of CECD could not be always correct.

● There was one case in which the EX-PRESS® device had shifted towards 
the corneal endothelium which may have caused the  CECD to decrease 
remarkably.  This may be due to the damage the EX-PRESS device has caused 
to the endothelial cells in the Schwalbe’ s line.
● It is suspected that surgeons must be careful not to put EX-PRESS® device 
too close to the cornea when they introduce the EX-PRESS® shunt in the 
anterior chamber. 

Conclusion
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●EX-PRESS® surgery alone seems to have  a small effect on cornea and may be 
safe for preserving CECD in post-operatively well-controlled patients.
●CECD must be taken into count carefully when performing EX-PRESS® surgery 
combined with cataract surgery.


