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Abstract
· AIM: To observe effects of trabeculectomy with
amniotic membrane transplantation (AMT) in controlling
postoperative intraocular pressure (IOP) in patients with
medically uncontrolled glaucoma.

·METHODS: This study included adult patients with
requiring bilateral glaucoma surgery. Each patient
underwent trabeculectomy (Non-AMT group) in one eye
and with AMT (AMT group) in the other eye according to
randomized principle. Success was defined as intraocular
pressure (IOP) <21mmHg without any anti -glaucoma
medications at 24 months follow -up. The two groups
were compared in terms of IOP, complications and
success rate.

· RESULTS: Thirty -four eyes of 17 patients were
investigated in this study. There was no statistically
signifcant difference in pre -operative IOP between the
two groups. The mean IOP was lower in AMT group
compared with Non-AMT group on follow up months 12,
18, and 24. Postoperative complications were more
frequent in Non-AMT group (35.3%, 6/17) compared with
AMT group (5.9%, 1/17). The success rate of surgery was
88.2% (15/17) in Non -AMT group and 100% (17/17) in
AMT group.

· CONCLUSION: Trabeculectomy with AMT is an
effective procedure to reduce IOP and complications,
thereby improving surgical success rates.
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INTRODUCTION

T rabeculectomy is the most commonly used glaucoma
surgical procedure for lowering IOP by providing an

artificial drainage pathway from the anterior chamber to the
subconjunctival space. However, the success rate of this
surgery has been limited by postoperative fibroblast
proliferation and scarring of the filtering bleb [1]. Numerous
adjunctive modifications, such as antimetabolites, Beta
radiation, anti-VEGF agents, have been developed to avoid
occurring scar of the filtering bleb [2-9]. Antimetabolites, such
as 5-fluorouracil and mitomycin C (MMC), have been
commonly used adjunctively to prevent scar formation, and
improved the success rate of trabeculectomy. But they have
been associated with an increased incidence of postoperative
complications, such as ischemic bleb, hypotony, and
endophthalmitis [10]. Beta radiation was reported to induce
severe complications including ocular irritation, scleral
atrophy, neovascularization, persistent scleral ulcer, ptosis,
symblepharon and iris atrophy[11].
Amniotic membrane transplantation (AMT) was initially
used in the treatment of ocular surface disorders. It promotes
epithelialization by serving as a scaffold and a suitable
basement membrane for epithelial cells to grow on as well as
inhibits fibrosis by down regulating transforming growth
factor-茁 signaling and myofibroblast differentiation [12,13].
Based on these properties, AMT has been used in
glaucoma-filtering surgery to prevent subconjunctival
fibrosis. A number of studies have noted that IOP is better
controlled with trabeculectomy when combined with
amniotic membrane [14-16]. However, Eliezer [17] showed
that the success rate of trabeculectomy with AMT is similar
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to that of trabeculectomy without antifibrotics. Until now,
there are few comparative studies of the surgical results of
trabeculectomy with or without AMT. In this study, we
compared the results of trabeculectomy with AMT in the
different eyes of the same patient. The study was to limit the
influence of individual variations in fibrotic response.
SUBJECTS AND METHODS
Subjects Patients with bilateral glaucoma underwent
standard trabeculectomy in one eye and combined with AMT
in the other eye, according to a prospective and randomized
design. Eligible patients were at least 18 years of age and
presented with medically uncontrolled glaucoma requiring
bilateral surgery for IOP reduction. We excluded patients
with history of active uveitis; any ocular abnormality that
would influence accurate IOP assessment; refractory
glaucoma and secondary glaucoma. The study and data
collection were carried out with approval from the Ethics
Committee. Informed consent was obtained from all patients
prior to surgery.
Methods
Preoperative preparation and surgical procedures
Patient's preoperative data were collected, including
demographics, ocular history, visual acuity, tonometry,
slit-lamp biomicroscopy, and ophthalmoscopy. Randomisation
of surgical procedures was achieved by opening an envelope
in which the procedure (trabeculectomy or with AMT) that
would be performed to the first eye was stated, thereby
determining the procedure in the other eye. All patients were
subjected to a standard trabeculectomy mainly as described
by Wang [18] .In summary; a conjunctival flap was
created at the base of the limbus. The size of the scleral flap
was 3mm 伊3mm, one-half of the scleral thickness. The
anterior chamber was punctured by a 15° knife. Next,
excising the trabecular meshwork (1mm伊1.5mm) and iris,
two scleral flap sutures (10-0 nylon) were made. Finally the
conjunctiva was sutured with 8-0 Vicryl sutures. In AMT
group, amniotic membranes were placed under the scleral
flap and affixed with four 10-0 nylon sutures.
Postoperative care and follow -up Post-operatively,
Tobramycin Dexamethasone and levofloxacin eye drop were
prescribed four times daily for 2 weeks. No systemic or
topical anti-glaucoma medication was given. Postoperative
examinations were performed on days 1, 3 and 7 and months
1, 3, 6, 12, 18, and 24; Best-corrected visual acuity, IOP,
morphology of the filtering bleb, complications, using
anti-glaucoma drugs were recorded at each visit. Surgical
success was defined as IOP<21mmHg without any
anti-glaucoma medications at any stage of the follow-up.
Statistical Analysis All statistical analysis was performed
using SPSS version 16 (SPSS Inc., Chicago, IL, USA). The
independent-sample -test was used to compare the values
between the 2 groups. The Fisher's exact test was used to

analyze complications and surgery success rate of two
groups. <0.05 was considered as statistically significant in
all tests.
RESULTS
Thirty-four eyes of 17 patients with bilateral glaucoma were
investigated in this study. Ten patients had chronic
angle-closure glaucoma; 7 cases had primary open angle
glaucoma (POAG). They comprised 10 males and 7 females
with mean age 61.6 (依13.4) years. Baseline glaucoma severity
was similar in each eye pair, with a mean cup disk ratio
逸0.80 for both groups.
The mean and SD values of the IOP in the two groups all
over the study period were shown in Figure 1 and Table 1.
There was no significant difference between the two groups
at post-operative days 3, and 7, or months 1, 3, 6 ( >0.05),
but there was a statistically significant difference between the
two groups at 12, 18, 24 months ( <0.05). Trabeculectomy
with AMT groups had a significantly lower IOP compared to
trabeculectomy only groups at 12,18 and 24 months (Figure 2).
Postoperative complications were more frequent in
Non-AMT group (35.3% ) compared with AMT group
(5.9%) (Table 2). Shallow anterior chambers were noted in
three cases of Non-AMT group and one case of AMT group.
Choroidal detachment occurred in one case, as detected by
B-ultrasound in Non-AMT group. After treatment with
cycloplegics, topical and systemic steroids for 3 days, all

Figure 1 Pre- and post-operative IOP.

Figure 2 Time trend of the average difference in IOP between
AMT and Non-AMT groups from 1 month after surgery to
24 months.
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patients recovered. During follow-up examination, two cases
had encapsulated bleb in Non-AMT group. After
subconjunctival injection of 5-fuorouracil (5-FU), needle
filtering bleb dissection, they developed a functional filtering
bleb.
At 12 months follow-up, two patients from the Non-AMT
group developed IOP >21mmHg and had to use topical
anti-glaucoma medication. The success rate of surgery was
88.2% (15/17) in Non-AMT group and 100% (17/17) in
AMT group.
DISCUSSION
The main cause of failure following trabeculectomy is the
post-operative wound healing response that leads to
subconjunctival scarring at sclerostomy site [19,20]. Therefore,
inhibition of scar formation during the process of wound
healing should promote trabeculectomy outcomes.
Antimetabolites is most commonly used to overcome the
postoperative wound-healing processes. Nevertheless, these
drugs can increase incidence of postoperative complications.
Alternative antifibrotic agents have thus been sought.
Several investigators have explored the clinical efficacy of
AM as an adjunctive therapy to improve the surgical
outcome of various glaucoma procedures, including
trabeculectomy [14-16,21-24]. They have showed that
transplantation of AM under the scleral flap reduces the IOP
and side effects in refractory glaucoma eye. However,
Eliezer [17] suggested that the success rate of
trabeculectomy with AMT is similar to standard
trabeculectomy in POAG. The aforementioned results could
be limited by lack of control group, retrospective
investigation, the small size and individual variations in
fibrotic response. Thus, it is difficult to determine if the
amniotic membrane had any beneficial effect. We have
conducted the prospective randomized study to demonstrate

the efficacy of AMT in the same patient with medically
uncontrolled glaucoma.
In this study, the AMT group was shown to have a highly
significant and stable IOP reduction throughout the 24-month
follow-up (Figure 1, Table 1). Mean IOP values were lower
from 1 to 2 years after AMT. However, The AMT group had
a slightly higher level of IOP at the first six months
follow-up, this was due to the fact that AM inserted under
the scleral flap prevented rapid drainage of aqueous humor
from the trabeculectomy site. At the 24-month review, the
AMT group has better success rate than Non-AMT group.
We also observed that the incidence of encapsulated blebs
was lower in the AMT group than Non-AMT group. These
results suggest that AM can significantly maintain a lower
level IOP with fewer complications by preventing the
formation of fibrotic tissue around the drainage pathway.
This is consistent with previous study. Sheha [25]

conducted a prospective, randomized study included 37 eyes
with refractory glaucoma. In this study, 18 received
0.2mg/mL MMC under the flap for 2min while 19 received
AMT, complete success was seen in 15/16 (93.7%) AMT
eyes and 9/15 (60%) MMC eyes at 6 months postoperatively.
The incidence of encapsulated blebs was greater in the MMC
group (38.9% 5.3% ) at 12 months postoperatively.
Experimental rabbit studies also demonstrated that the AMT
can reduce the number of fibroblasts at trabeculectomy
sites[26,27]. However, Stavrakas [28] noted that the level of
IOP control is similar between AMT and control group at 24
months follow-up. These inconsistent results may be due in
part to differences in the types of glaucoma and individual
variations in fibrotic response.
Besides achieving a better IOP control over a period of 2
years, the AMT group shows a few of complications. Such
as hypotony, shallow anterior chamber, and choroidal
detachment (Table 2). This was due to the fact that AM
inserted under the scleral flap effectively prevented rapid
drainage of aqueous humor from the trabeculectomy site.
That also explains why the AMT group had a slightly high
level of IOP compared with Non-AMT at the first six months
follow-up. It has been recognized that even if trabeculectomy
is performed with MMC, fibrosis could develop months
later [29]. That illustrates why IOP became creeping up from 3
to 12 months postoperatively (Table 1). On the contrary,
AMT group have a highly stable IOP control throughout 24
months. We suggested that AM's antifibrotic effects might
extent to longer periods of postoperative, thereby increasing
surgical success rates.
In conclusion, trabeculectomy with AMT is an effective
procedure to maintain lower IOP, reduce complications, and
improve surgical success rates.
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