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ABSTRACT

Purpose: To compare the safety and efficacy of human preserved amniotic
membrane (AM) in the trabeculectomy for treatment of primary open-angle
glaucoma. Methods: A prospective, randomized clinical trial compared
primary trabeculectomy with amniotic membrane (study group) and without
amniotic membrane (control group) in the treatment of the glaucoma.
Intraocular pressure (IOP), number of glaucoma medications and appearance
of the bleb were compared between the two groups. Thirty-two patients
divided into two groups of 16 patients were followed for a period of 12
months. Results: The difference of the mean postoperative intraocular
pressure between groups was not statistically significant (15.19 +3.33 in
the control group and 12.81 + 2.48 in the study group p=0.297) at one year
follow-up. Postoperative number of medications decreased in both groups
(p<0.001and p=0.007, study group and control respectively). At the end of
a 12-month follow-up period, nine eyes (56.25%) showed thin, avascular
blebs in the study group as compared to only one eye (6.25%) in the control
group. Conclusions: Trabeculectomy with amniotic membrane and standard
trabeculectomy promote lower postoperative intraocular pressure although
results showed no statistically significant difference between groups
regarding postoperative intraocular pressure after one year follow-up.

Keywords: Glaucoma, open-angle/surgery; Trabeculectomy; Intraocular pressure; Biological
dressings; Postoperative complications

INTRODUCTION

Trabeculectomy is the procedure of choice for the surgical treatment of
glaucoma until nowadays. However, recent studies have demonstrated a
loss of efficacy and minor reduction of intraocular pressure in patients who
underwent surgery over the years!®. This loss of efficacy of the trabecu-
lectomy is related to the continuous process of healing and fibroblastic
proliferation in the episcleral surface inside the filtering bleb. The use of 5-
fluorouracil (5-FU) or mitomycin-C (MMC) can improve the results of trabe-
culectomy, but they have been associated with an increased incidence of
postoperative complications®.

The use of amniotic membrane in ophthalmology goes back to 1940©,
when some authors showed its beneficial effect in the treatment of ocular
surface disorders®?.

Amniotic membrane can promote epitheliazation of ocular surface and
act as an inhibitor of fibrosis"*!D,

Barton et al. used AM in twenty-four albino rabbits for glaucoma filtra-
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tion surgery'?. Conjunctival biopsies were explanted for esti-
mation of fibroblast outgrowth. In tissue culture, significantly
less fibroblast outgrowth occurred from AM transplantation
explants when compared with unoperated conjunctiva.

Other authors performed trabeculectomy in which MMC was
applied to the first group, and AM were transplanted around the
scleral flap in the second group; the third group was the
control™®. Cell counts in the AM group were lower than those in
the control group regarding fibroblasts and macrophages.

The purpose of this study was to evaluate the efficacy and
safety of amniotic membrane in primary trabeculectomy.

METHODS

Thirty-two white patients with primary open-angle glauco-
ma (POAG) scheduled for glaucoma filtration surgery at the
Glaucoma Service of the “Santa Casa de Sdo Paulo” from
August 2001 to August 2003 were randomly assigned to two
groups. One group of trabeculectomy with intraoperative use
of AM (study group) and the other group a trabeculectomy
without AM (control group). We did not use mitomycin C in
both groups. Surgery was indicated when progression had
occurred despite maximal tolerated medical therapy, non-com-
pliance or advanced glaucoma in which the target pressure
was not achieved by medical and/or laser therapy.

The Ethics Committee approved the study and patients
signed an informed consent.

Surgical principles:
(A) Preparation of amniotic membrane

Amniotic membrane is obtained under sterile conditions
after elective cesarean delivery from a seronegative donor.
Donors at risk of having human immunodeficiency virus
(HIV), hepatitis B virus (HBV), hepatitis C virus (HCV) and
Creutzfeldt-Jacob disease (CJD) must be excluded'?.

Under a lamellar flow hood, the placenta is first washed
free of blood clots with balanced physiologic saline contai-
ning 50 pg/ml penicillin, 50 pg/ml streptomycin, 100 ug/ml
neomycin, and 2.5 pg/ml amphotericin B. The inner amniotic
membrane is separated from the rest of the chorion by blunt
dissection through the potential spaces between these tis-
sues. The membrane is then flattened onto a nitrocellulose
paper, with the epithelium/basement membrane surface up.
The membrane with the paper is cut into 4x4 cm pieces and
placed in a sterile vial containing Dulbecco’s modified Eagle’s
medium and glycerol at a ratio of 1:1. The vials are frozen at -
80°C. The membrane is defrosted immediately before use by
warming the container to room temperature for 10 minutes?.
(B) Surgical technique

Surgeries were performed by two of us (RNE, CMJ). After
peribulbar anesthesia patients were prepared and draped. A
limbus-based conjunctival flap was fashioned, followed by
hemosthasis with bipolar wet field cautery and the rectangular
scleral flap was dissected. A paracentesis was created with a
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27-gauge needle, and scleral block was excised with Vanas
scissor. Iridectomy was performed with Vanas scissor and the
scleral flap was secured with at least two sutures. Then a 5x5
mm folded AM graft with the stroma in both sides was placed
over the sclera and held in place with two 10-0 nylon sutures
(Figure 1). Tenon’s capsule and the conjuctiva were closed
with 10-0 nylon running suture. Anterior chamber was filled
with balanced saline solution and conjuctival suture checked
for Seidel. At the end of the procedure, 1 ml dexamethasone 1%
and 1 ml gentamicin 80 mg were injected subconjunctivally in
the inferior fornix.

Only one ophthalmologist examined all patients between
9:00 am and 12:00 am during one year follow-up. He used the
same slit lamp and the same Goldmann tonometer. Postopera-
tive management included application of topical dexametha-
sone 1% q4h, and ofloxacin 0.3 % bid, tapered over several
weeks. Patients were evaluated 1 day, 1 week, 1 month, 2
months, 3 months, 4 months, 5 months, 6 months and 12
months after surgery.

The appearance of the bleb was classified at the last exami-
nation by the same ophthalmologist into one of the three
categories: flat and vascularized, elevated but not avascular,
or elevated thin and avascular.

Statistical analysis included paired Student ¢ test to com-
pare intraocular pressure (IOP) change. Non parametric
Mann-Whitney test was used to compare visual acuity (VA),
number of medication and IOP change from baseline between
groups. Wilcoxon test was used to compare pre and postope-
rative VA and number of medication in each group. ANOVA
was used to compare IOP in each visit. A p value of less than
0.05 was considered statistically significant.

RESULTS

Patients demographics are presented in table 1.

Figure 2 shows baseline IOP and postoperative mean IOP
of thirty two patients who had trabeculectomy without amnio-
tic membrane (control group) and thirty one patients who had
trabeculectomy with amniotic membrane (study group) up to
one year.

The mean postoperative IOP was 15.47+2.92 in the control
group and 13.13£2.50 in the study group at one year follow up.

Table 2 shows mean preoperative visual acuity (VA) was
0.37+0.35 for study group and 1.31+1.38 for the control group
(p=0.262).The mean postoperative VA was 0.60+0.83 for study
group and 1.39+1.31 for the control group (p=0.134). The pos-
toperative difference between groups was not significant.
Table 3 shows the pre- and postoperative number of medica-
tions for the study group and control. Postoperative number of
medications decreased in both groups (p<0.001 and p=0.007,
study group and control respectively).The postoperative diffe-
rence between groups was not significant (p=0.210).

At the end of a 12-month follow-up period, in the study
group two of 31 eyes (6.25%) exhibited flat, vascularized bleb,
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Figure 1 - Amniotic membrane sutured over the scleral flap of 16 patients
who had trabeculectomy with amniotic membrane (study group)

Table 1. Demographic data of 16 patients who had trabeculectomy
without amniotic membrane (control group) and trabeculectomy
with amniotic membrane (study group)

Control group Study group p value
Age (M+SD) 67.6+8.0 68.3+13.6 0.9
Male 11 8 1.0
Gender Female 5 8 1.0

M+SD= Mean + standard deviation
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Figure 2 - Baseline IOP and postoperative IOP up to one year of 16 patients
who had trabeculectomy without amniotic membrane (control group)
follow-up and trabeculectomy with amniotic membrane (study group)

14 eyes (45.16%) had elevated but not avascular blebs and nine
eyes (56.25%) showed thin, avascular blebs. In the control
group 5 of 16 eyes (31.25%) exhibited flat, vascularized bleb, ten
eyes (62.50%) had elevated but not avascular bleb and one eye
(6.25%) showed a thin, avascular bleb. Complications were: one
eye (6.25%) with encapsulated bleb in the study group, in the
control group one eye (6.25%) presented with shallow anterior
chamber after surgery, one eye (6.25%) had coroidal detach-
ment and one eye (6.25%) developed encapsulated bleb.

Table 2. Pre- and postoperative visual acuity of 16 patients who had
trabeculectomy without amniotic membrane (control group) and tra-
beculectomy with amniotic membrane (study group)

BCVA (log MAR) Control group Study group p value
Preoperative 1.31+1.38 0.37+0.35 0.262
Postoperative 1.39+1.31 0.60+0.83 0.134

BCVA= best corrected visual acuity

Table 3. Pre- and postoperative number of medications of 16 patients
who had trabeculectomy without amniotic membrane (control group)
and trabeculectomy with amniotic membrane (study group)

Preoperative Postoperative

Control Study Control Study

Number of group group group group
medications n (%) n (%) n (%) n (%)

0 2 ( 12.50) 9 ( 56.25) 13 ( 81.25)

1 7 ( 43.75) 11 ( 68.75) 6 ( 37.50) 3 ( 18.75)

2 5(31.25) 3 ( 18.75) 1( 6.25)

3 2 (. 12.50) 2 ( 12.50)
Total 16 (100.00) 16 (100.00) 16 (100.00) 16 (100.00)

DISCUSSION

In this study, we used AM in trabeculectomy to prevent
healing in the subconjunctival space and promote long-living
blebs. These effects are mediated via an influence on subcon-
junctival epithelial and subconjunctival fibroblast function,
promoting epithelial maturation and down-regulating fibroge-
nic TGF-f signaling and myofibroblast differentiation®®.

Although the difference of mean postoperative IOP bet-
ween groups was 15.19+3.33 in the control group and 12.81+
2.48 in the study group (p=0.297), our results show no statisti-
cal significant difference in postoperative IOP after one year
follow-up.

The author performed trabeculectomy with MMC and
amniotic membrane placed under the scleral flap. Among 14
eyes of 13 patients, IOP was controlled to less than 20 mmHg
after surgery in 13 eyes®. Unlike Fujishima et al.'¥, MMC
was not used together with AM. In our study, we aimed to
evaluate only the effect of amniotic membrane in primary tra-
beculectomies without the additive effect of antimetabolites
and we were the first to use the folded AM graft with the
epithelium/basement membrane in both sides. The folded AM
decreases the fibroses between the tissues and that is why we
had more avascular blebs in the study group.

In the study group we found only one flat vascularized
bleb as compared to 5 in the control group and 9 elevated
avascular blebs as compared to one in the control group.
These elevated avascular blebs resemble those of MMC tra-
beculectomy which are more long-lasting blebs.

Complications were present in only one eye (encapsulated
bleb) in the study group and in 3 eyes (one shallow anterior
chamber, one coroidal detachment and one encapsulated
bleb) in the control group.
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Other complications, such as infection and hypotonous
maculophaty, were not seen in this study?.

CONCLUSION

Despite the reduction in the IOP between the two groups
failed to reach statistically significance, the avascular appea-
rance of the blebs was shown. The conclusions were that
trabeculectomy with amniotic membrane and standard trabe-
culectomy promote lower postoperative IOP although results
showed no statistical significant difference between groups in
postoperative IOP after one year follow-up.

This pilot study revealed promising results. A large rando-
mized surgical clinical trial comparing AM trabeculectomies
and standard trabeculectomies is in progress.

RESUMO

Objetivo: Comparar a eficacia e a seguranga do uso da membra-
na amniética (MA) na trabeculectomia para o tratamento cirur-
gico do glaucoma primario de Angulo aberto. Métodos: Estudo
prospectivo aberto, randomizado, grupos paralelos de trata-
mento. Trinta e dois pacientes com indicagdo de tratamento
cirdrgico para glaucoma foram selecionados e aleatoriamente
divididos em dois grupos. O primeiro grupo foi submetido a
trabeculectomia com o uso intra-operatério da membrana
amniotica (grupo estudo) e o segundo grupo foi submetido a
trabeculectomia sem o uso da membrana amnidtica (grupo
controle) comparando o efeito redutor da pressdo intra-ocular,
nimero de medicagdes e aparéncia da bolha filtrante. Trinta e
dois pacientes divididos em dois grupos de 16 pacientes fo-
ram acompanhados por 12 meses. Resultados: A média das
pressdes pds-operatérias no grupo da membrana amnidtica
12,81+ 2,48 e no grupo controle 15,19+3,33 ndo apresentaram
diferenca estatisticamente significante no seguimento de um
ano (p=0,297). O ndmero de medicacdes pds-operatdrias dimi-
nuiu nos dois grupos (p<0,001 e p=0,007 grupo estudo e
grupo controle respectivamente). No final de 12 meses de pds-
operatorio nove olhos (56,25%) apresentaram bolhas finas e

avasculares no grupo estudo comparando com apenas um olho
(6,25%) do grupo controle. Conclusao: A trabeculectomia com
membrana amnidtica e a trabeculectomia simples mostraram
reducdo da pressdo intra-ocular no pds-operatério, embora a
diferenga entre elas ndo seja estatisticamente significante.

Descritores: Glaucoma de angulo aberto/cirurgia; Trabecu-
lectomia; Pressdo intra-ocular; Curativos biolégicos; Compli-
cagdes pds-operatdrias
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