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Abstract 
Objective: We investigated the efficacy of Mitomycin-C and Ologen Implants in the Treatment of Primary Open Glaucoma 
by Subscleral Trabeculectomy. 
Methods: A randomized approaching comparative interventional research was directed at 45 eyes of 40 participants 25 males 
and 15 females with primary open-angle glaucoma (POAG), Patients were distributed into three groups, Group A (included 
15 eyes) of 13 participants who went through SST with adjuvant intraoperative usage of 0.2 mg/ml MMC, Group B (included 
15 eyes) of 14 participants who underwent SST with a collagen matrix implant during surgery. Group C (included 15 eyes) of 
13 participants who underwent SST with both a collagen matrix implant and MMC during surgery. 
Results: IOP % during the whole follow-up period in all groups, Mean IOP distribution over the follow-up period. A, B, and 
C also show the IOP (%) during 1 year of follow-up. In all groups, the mean IOP was calculated for 1 year of follow-up. 
Conclusion: Based on these findings, we approved that the Ologen implant could be a secure and reliable substitute for MMC 
in terms of enhancing the long-term efficacy of trabeculectomy. 
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Introduction 

Trabeculectomy was first performed in 1968 and is 
currently the greatest known glaucoma management 
method in the world (Cairns 1968). However, 
scarring and wound healing can lead to bleb fibrosis 
and drainage fistula occlusion, which can ultimately 
result in bleb failure [1,2]. Thus, inhibiting wound 
development during the wound-curative process 
should increase patient Success 1 Histological 
investigations have demonstrated that the 
proliferation of subconjunctival fibroblasts, which are 
thought to be a key part of bleb malfunction, happens 
between the third and fifth postoperative days [3]. 
Anterior segment optical coherence tomography (AS-
OCT) is a noninvasive method that affords cross-
sectional pictures of the morphology of the bleb and 
may help distinguish between functional and 
nonfunctional blebs and improve the understanding 
of the healing process [4]. 
To expand the success of trabeculectomy, 
antimetabolites such as mitomycin-C (MMC) and 5-
fluorouracil (5-FU) are frequently used. Nevertheless, 
the usage of antimetabolites rises the risk of infection, 

bleb leakage, and hypotony. 3 A potential long-term 
intraocular pressure (IOP) regulation method as well 
as an alternative to the side effects accompanying the 
administration of antifibrotic agents and control of 
the wound-healing progression following filtration 
surgery should be developed [5]. Diverting wound 
healing away from the scar production decreases this 
biological process. Biodegradable spacers, such as 
porous collagen matrices, are employed in medical 
preparation to avoid ocular tissue union and alter 
fibroblast migration outlines, diverting wound 
healing away from the production of scars, to decrease 
this biological process [6]. Additional results included 
the amount of postoperative medication given and 
any issues that occurred during the follow-up period. 
Scarring at the scleral flap, covering the episcleral, or 
the conjunctiva-Tenon’s episcleral interface may 
increase the difficulty of maintaining long-term IOP 
control following trabeculectomy [7]. 
Surgical success rates are increased, and postoperative 
scarring is significantly inhibited by adjuvant 
antifibrotic medications such as MMC and 5-FU. The 
risk profile for using MMC after trabeculectomy is 
low, but several adverse effects, such as 
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endophthalmitis, avascular filtering blebs, cataract 
formation, and conjunctival thinning, have been 
documented [8]. Compared to traditional 
trabeculectomy, this new method (Mitomycin-C and 
Ologen Implants) demonstrated a non-inferior 
success rate and fewer surgical problems; nonetheless, 
the quantity of postoperative needling operations has 
increased [9]. Biodegradable tissue-engineered 
implants have emerged as substitutes for traditional 
trabeculectomy augmentation. It is possible to create 
structures that are strikingly similar to normal tissue 
by modeling tissue growth [10]. While solitary surgery 
improved IOP decline in the short-term follow-up, 
there was no discernible change in long-term follow-
up IOP reduction among the two groups [11-13]. 
Numerous implants are being produced. The goal of 
this implantation is to stop the subconjunctival space 
from collapsing. In studies conducted on animals, the 
Ologen, second group was used [14]. Moreover, the 
biodegradable implant decreased the scarring that 
developed soon after surgery. An obvious trial review 
showed no differences between postoperative IOP in 
the study group after trabeculectomy with ologen and 
in the control group after trabeculectomy without 
ologen [15]. 
 

Methods 

A randomized approach is the process of assigning our 
patients to treatment and control groups, assuming 
that each patient has an equal chance of being 
assigned to both three groups. comparative 
interventional research was explained in 45 eyes of 40 
participants 25 males and 15 females with primary 
open-angle glaucoma (POAG), and operations were 
performed at Al-Azhar University Hospitals. 
Indications for surgery were based on an IOP above 
21 mmHg on the highest tolerated treatment. Target 
IOP levels should be decreased to decrease the threat 
of developing glaucoma, glaucomatous visual field 
loss, or abnormalities in the optic disc that suggest 
glaucomatous damage (flame-shaped hemorrhages 
around the optic nerve head). 
Patients were distributed into three groups, Group A 
(included 15 eyes) of 13 participants who went 
through SST with adjuvant intraoperative usage of 0.2 
mg/ml MMC, it is approved that There is no 
significant difference in efficacy or safety between the 
0.2 mg/mL and 0.4 mg/mL concentration. Group B 
(included 15 eyes) of 14 participants who underwent 
SST with a collagen matrix implant during surgery. 

Group C (included 15 eyes) of 13 participants who 
underwent SST with both a collagen matrix implant 
and MMC during surgery. This study conformed to 
the guidelines presented in the Declaration of 
Helsinki. Written informed agreement was gained 
from all patients previously involved in the research. 
This study was approved by the ethics committee of 
the Faculty of Medicine, Al-Azhar University, Cairo, 
Egypt.  Informed consent was obtained from all 
participants. 
The Inclusion Criteria: (1) were over the age of 
eighteen years, (2) had a POAG, (3) had insufficient 
IOP control (IOP) >21 mmHg or increasing visual 
field degradation on maximally accepted treatment, 
(4) had suggestions for surgery established on IOP 
values accompanying through a great possibility of 
development of glaucoma, glaucomatous visual field 
loss, or deviated in the optic disc indicative of 
glaucomatous injury with a lower target IOP. 
The Exclusion Criteria: (1) clinically significant 
cataracts for which combined surgery was 
recommended, (2) congenital or juvenile glaucoma, 
(3) a history of prior surgical or laser methods, (4) a 
known allergy to MMC, (5) pregnant or nursing 
women (6) uncontrolled diabetes and hypertension or 
any extra health condition that increases the danger 
of side effects. 
Preoperative Assessment: Each patient underwent a 
thorough ophthalmological examination and a 
history, and the quantity and kinds of medications 
used for the three months before trabeculectomy were 
documented. Best corrected visual acuity (BCVA). 
Before or during the procedure, there should be no 
history of conjunctival tissue involvement during 
intraocular or extraocular surgery. slit-lamp analysis. 
The optic disc was evaluated along with the fundus. 
Goldman’s applanation tonometry was used to record 
IOP twice on different days. Angle grading via 
Schaeffer's method and gonioscopy with the 
Goldmann 3-mirrors contact goniolens. 
Postoperative Evaluation: There were 5 
postoperative and follow-up visits within 1 year of 
surgery: 1 day, 7 days, 90 days, 6 months, and one year 
after surgery. The following parameters were 
recorded: IOP using a calibrated Goldmann 
applanation tonometer. 
 

Results 

Group A 
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The mean preoperative IOP was 37.47 ± 3.56 mmHg 
in group A, (15 eyes of 13 participants) and the mean 
IOP decreased from 37.47 ± 3.56 mmHg to 9.07 ± 
1.22 mmHg on a postoperative day one 11.40 ± 1.18 
mmHg 7 days postoperative and 13.13 ± 1.06 mmHg 

3 months postoperative, 16.04 ± 1.49 mmHg at 6 
months postoperative and 16.13 ± 0.99 mmHg 1- year 
postoperative follow-up, there was a statistically 
significant variance, p-value less than 0.05 (Figure 1).

 
 

 
Figure 1: Mean IOP distribution over the follow-up period. 

 
Group B 

The mean preoperative IOP was 34.13 ± 3.36 mmHg 
in group B (15 eyes of 13 participants). The mean IOP 
decreased from 34.13 ± 3.36 mmHg to 9.27 ± 0.96 
mmHg on postoperative day one and 12.13 ± 1.55 

mmHg at 7 days postoperative, 14.20 ± 1.74 mm Hg 
at 3 months postoperative, 17.4 ± 1.94 mmHg at 6 
months postop. and 17.1 ± 1.68 mmHg 1 year postop. 
follow-up. There was a statistically significant variance 
in the mean IOP, p-value less than 0.05 (Figure 2).

 

 
Figure 2: Mean IOP distribution during the follow-up period. 

 
Group C 

The mean preoperative IOP was 34.73 ± 2.82 mmHg 
in group C (15 eyes of 13 participants). The mean IOP 
decreased from 34.73 ± 2.82 mmHg to 8.73 ± 0.80 
mmHg on postoperative day one and 11.33 ± 1.35 

mmHg at 7 days postoperative, 13.07 ± 1.44 mmHg 
at 3 months postop., and 13.93 ± 1.83 mmHg at 6 
months postoperative and 16.08 ± 1.83 mm hg 1- year 
postop. follow-up. There was a statistically significant 
variance in the mean IOP, p-value less than 0.05 
(Figure 3). 
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Figure 3: Mean IOP distribution during the follow-up period. 

 
Table 1: IOP (%) during the whole follow-up period in all groups.  

 Group A Group B Group C 
One-Way ANOVA Test 

F P-value 

Pre 
Mean ± SD 37.47 ± 3.56 34.13 ± 3.36 34.73 ± 2.82 

4.455 0.018 
Range 32-45 28-40 30-40 

1 day 
Mean ± SD 9.07 ± 1.22 9.27 ± 0.96 8.73 ± 0.80 

1.069 0.353 
Range 6-11 8-11 8-10 

7 days 
Mean ± SD 11.40 ± 1.18 12.13 ± 1.55 11.33 ± 1.35 

1.578 0.218 
Range 9-13 10-16 10-14 

3 months 
Mean ± SD 13.13 ± 1.06 14.20 ± 1.74 13.07 ± 1.44 

2.926 0.065 
Range 11-15 12-18 11-15 

6 months 
Mean ± SD 16.04 ± 1.49 17.4 ± 1.94 16.8 ± 1.83 

1.885 0.161 
Range 13-21 13-21 11-21 

1 year 
Mean ± SD 16.13 ± 0.99 17.1 ± 1.68 16.07 ± 1.83 

2.804 0.069 
Range 15-18 15-20 11-17 

 

 
Figure 4: Mean IOP distribution during the follow-up period in all groups. 

 
Table 2: IOP % during 1 year of follow-up in all groups. 

 
Group A Mean ± 
SD of difference 

Group B Mean ± 
SD of difference 

Group C Mean ± 
SD of difference 

One-Way ANOVA Test 
F P-value 

1 day 27.4 ± 4.2 24.87 ± 3.02 26.00 ± 3.23 3.932 0.027 
7 days 26.1 ± 4.0 22.00 ± 2.85 23.40 ± 2.85 6.061 0.005 

3 months 24.3 ± 4.1 19.93 ± 4.20 21.67 ± 2.87 5.103 0.010 
6 months 21.4 ± 4.63 17.03 ± 4.32 18.75 ± 3.26 4.252 0.021 

1 year 21.3 ± 3.9 16.47 ± 4.32 20.67 ± 2.74 7.497 0.002 
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IOP % during the whole follow-up period in all 
groups, Mean IOP distribution over the follow-up 
period. A, B, and C also show the IOP (%) during 1 
year of follow-up. In all groups, the mean IOP was 
calculated for 1 year of follow-up (Table 1,2. Figure 4). 

Complications 

Regarding complications, four patients in group A 
had a shallow anterior chamber, which had 
spontaneously changed by the end of the first week. 
There were also four patients with hypotony in group 
A. However, Groups B and C did not lead to any 
recorded complications, such as hypotony or shallow 
AC. No signs of hyphemia were recorded in any of the 
groups. 
 

Discussion 

Surgical treatment for glaucoma most commonly 
involves SST, first performed by Cairns in 1968. 
Supplemental antimetabolites were utilized to 
improve the achievement scale of such surgery 
because episcleral fibrosis and subconjunctival 
scarring lower the achievement ratio [16]. Ologen is a 
wound modulator it does not inhibit the scarring 
process by acting as an antifibrotic agent [17]. Several 
reports have revealed that using MMC, an antitumor 
antibiotic derived from streptomycin capacitors, 
intraoperatively significantly improves success rates 
and postoperative IOP control. It causes cell death by 
preventing DNA-dependent RNA synthesis [18]. 
Time and dose depend on how well it inhibits 
proliferation. When MMC is injected intraoperatively 
during glaucoma filtration surgery, patient outcomes 
improve, and patients at risk of failure have a lower 
IOP [19]. The development of cataracts, along with 
this and to improve the outcomes of antiglaucoma 
surgery additional treatments including growth factor 
inhibition, corticosteroids, and amniotic membranes 
are used [20]. 
Through opening sizes ranging from 10 to 300 mm, 
the Ologen implant is a porous material, The matrix 
inhibits the formation of scars and new infections 
while promoting better remodeling of the 
regenerating tissue [21]. Recently, Lommatzsch et al. 
reported on the usage of a collagen matrix implant as 
a human bevacizumab store in patients undergoing 
MMC trabeculectomy [22]. Surgery for 
trabeculectomy can account for the initial decrease in 
IOP in our groups. Because MMC suppresses human 
fibroblasts for a prolonged period but does not 
permanently harm them, the behavior of the IOP in 

this group can be explained. Throughout a 1-year 
follow-up period, the study by Hatem et al. aimed to 
evaluate the outcomes of using Ologen versus MMC 
as an adjuvant treatment in SSTs. For both groups, 
there was no statistically significant variation in terms 
of preoperative IOP, type of glaucoma, number of 
antiglaucoma medications taken, or age. These 
variables also did not affect the surgical outcome. The 
IOP was found to be substantially lower at follow-up 
visits than before surgery in each group in this 
investigation [23]. 
Eosinophils can decrease infection and fix injured 
tissue, as evidenced by recent descriptions of them as 
significant regulators of local immunity and 
remodeling/healing in both healthiness and illness 
[24]. The extent of Lowered IOP varied between 
groups during the entire follow-up visit in our study, 
with statistically significant differences. There were no 
potential-specific side effects, such as allergies or 
implant translocations, that we could find in our 
study during postoperative follow-up visits Notably, in 
the MMC group, hypotony was highly prevalent in the 
early postoperative period (less than 7 days). 4 out of 
15 instances. There were no discernible differences of 
any kind among the three groups. In the combined or 
Ologen groups, there was no hypotony one week after 
surgery. Rosentreter et al. stated the onset of 
endophthalmitis in one patient with Ologen 
implantation and trabeculectomy. However, in these 
cases, we looked at, no such issue [21]. The two groups 
of patients had comparable rates of postoperative 
complications, preventing any distinctions between 
the two adjuvants from being identified [25]. Hatem 
et al. discovered that throughout the follow-up period, 
the use of a shallow anterior chamber with MMC 
caused greater problems in 4 patients than in 2 
patients. 
Rosenteter et al. found no evidence of any potential 
complication, such as allergies or implant 
translocations; however, hypotony was prevalent in 
the early postoperative phase, occurring seven days 
after surgery, in the Ologen group. However, only 
20% of patients had a shallow anterior chamber. 
There was no discernible difference between the 
MMC and Ologen groups. One week after surgery, 
the Ologen patients showed no signs of hypotony, 
while 30% of the patients in the MMC group showed 
signs of hypotony [21]. 
 

Conclusion 
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Based on these findings, we approved that the Ologen 
implant could be a secure and reliable substitute for 
MMC in terms of enhancing the long-term efficacy of 
trabeculectomy surgery while avoiding the negative 
consequences connected to the application of 
supplementary therapy, such as MMC. For example, 
the Ologen implant might be recommended when 
antimetabolite-related dangers must be minimized. It 
might also be helpful in circumstances requiring IOP 
lowering and optimal safety. To enhance the 
functional outcome, additional adjustments to the 
size of the Ologen implant, surgical method, and 
molecular makeup will be needed. 
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