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Abstract

e AIM: To investigate the incidence rate and risk factors
for grade lll flat anterior chamber (FAC) after glaucoma
filtration surgery based on 5-year data.

e METHODS: Patients who underwent glaucoma filtration
surgery in Daping hospital from January 2009 to December
2013 were enrolled in this retrospective study. The incidence
of grade lll FAC following glaucoma filtration surgery
was determined. Regression analysis was performed
to investigate the influence of glaucoma type, surgical
approach, age, and preoperative intraocular pressure (IOP)
on the risk of postoperative FAC.

e RESULTS: A total of 2179 eyes receiving anti-glaucoma
surgery were included. Ninety-one eyes suffered from
postoperative FAC, with an overall incidence rate of 4.18%.
Of 471 eyes with primary open angle glaucoma (POAG),
grade lll FAC occurred in only 3 eyes (0.64%). Primary angle-
closure glaucoma (PACG) was diagnosed in 1076 eyes,
39 (3.62%) of which developed grade Ill FAC, including 12
eyes (12/300, 4%) with acute PACG (aPACG) and 27 eyes
(271776, 3.48%) with chronic PACG (cPACG). Six of 259
eyes (2.32%) with secondary glaucoma, 28 of 186 eyes
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(15.05%) with neovasular glaucoma, 1 of 66 eyes (1.52%)
with congenital glaucoma, and 14 of 115 eyes (12.17%)
with remnant glaucoma suffered from grade Ill FAC. Of 6
eyes with mixed glaucoma, none developed grade Il FAC
after surgery. When stratified by surgical approach, 24 of
766 eyes (3.13%) undergoing trabeculectomy, 21 of 924
eyes (2.27%) treated by trabeculectomy plus mitomycin
C (MMC), 18 of 109 eyes (16.51%) undergoing Ahmed
glaucoma valve implantation, 23 of 201 eyes (11.44%)
managed by Ahmed implantation plus MMC, and 5 of 133
eyes (3.76%) treated by Ahmed implantation plus lens
extraction or vitrectomy developed grade Il FAC. Logistic
regression analysis revealed that factors including
neovasular glaucoma, remnant glaucoma, glaucoma
valve implantation, glaucoma valve implantation+MMC,
glaucoma valve implantation+vitrectomy, age>60y, and
IOP at admission >50 mm Hg were significantly associated
with an increased risk for grade Ill FAC.

e CONCLUSION: The overall incidence of grade Ill FAC
after glaucoma filtration surgery is 4.18%. Patients with
neovasular glaucoma and remnant glaucoma are at a
higher risk of developing FAC. Ahmed glaucoma valve
implantation is associated with a higher risk for grade
Il FAC compared with trabeculectomy. No significant
correlation was observed between the use of MMC in
glaucoma filtration surgery and the risk of postoperative
FAC. Higher IOP at admission (>50 mm Hg) and old age
(>60y) are risk factors for grade Ill FAC.

o KEYWORDS: glaucoma; filtration surgery; grade III
flat anterior chamber; trabeculectomy; glaucoma valve
implantation; mitomycin C
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INTRODUCTION

urgery is an effective treatment for glaucoma'". Although
S there are a variety of surgical approaches, their basic
principle is to create a new aqueous humor outflow pathway

to decrease the intraocular pressure (IOP) back to the normal



Int J Ophthalmol, Vol. 11, No. 8, Aug.18, 2018
Tel:8629-82245172  8629-82210956

www.ijo.cn
Email:ijopress@163.com

range, and thereby prevent further optic nerve damage. Despite
continuous improvements in filtration surgery, a shallow or flat
anterior chamber (FAC) still remains a common postoperative
complication, which may result in anterior chamber disappearance
and irido-corneal touch (grade III FAC). If not treated in
time, there is an increased risk for corneal edema, endothelial
cell loss™, lens opacity and peripheral anterior synechia'”,
eventually leading to IOP elevation and loss of visual
functions”. In addition, postoperative FAC is often associated
with prolonged hospital stay and a demand for re-operation in
some cases, which may contribute to patients’ dissatisfaction
or even medical disputes.

It remains unknown whether and how preoperative clinical
conditions, type of glaucoma, and surgical approach affect
the risk of FAC after glaucoma filtration surgery. In clinical
settings, multiple risk factors may jointly contribute to the
occurrence of FAC following glaucoma filtration surgery, thus
making it difficult to prevent such a complication.

Although novel devices such as Ex-PRESS glaucoma mini
shunt are increasingly being used in glaucoma drainage
surgery, Ahmed glaucoma valve implantation, which
provides a different pathway for aqueous drainage from that
of trabeculectomy or Ex-PRESS mini shunt, remains an
indispensable surgical approach for patients with refractory
glaucoma (e.g. remnant glaucoma and neovacular glaucoma)
who have undergone multiple failed surgeries with extensive
conjunctival scarring. It has been shown in prior studies
however that FAC is likely to occur after Ahmed valve
implantation; some ophthalmologists have even reported a
demand for partial ligation of the drainage tube of Ahmed valve
during surgery'” to prevent the occurrence of shallow anterior
chamber. The Ahmed valve is designed to automatically
open or close depending on the level of IOP, and a partial
ligation of the drainage tube may affect the postoperative IOP
and even lead to surgical failure. Moreover, Ahmed valve is
typically used in patients with refractory glaucoma, who are
more prone to choroidal detachment and FAC after surgery.
Therefore, it is important to identify the risk factors and assess
the extent of each factor’s influence on the incidence of grade
III postoperative FAC, which may provide valuable insights
into our clinical practice. This study aimed to investigate
the incidence rate and risk factors for grade III FAC after
glaucoma filtration surgery based on 5-year data.

SUBJECTS AND METHODS

Study Design and Data Collection A retrospective chart
review of patients who underwent trabeculectomy or Ahmed
glaucoma valve implantation in Daping Hospital from
January 1%, 2009 to December 31%, 2013 was performed. The
study was approved by the Ethics Committee of the Third
Affiliated Hospital of Third Military Medical University

Human Research Protection Program. After obtaining
written informed consent, eyes undergoing trabeculectomy
or glaucoma valve implantation alone or in combination with
other surgical approaches or antimetabolites were included
for analysis. Those eyes treated by Ex-PRESS glaucoma
mini shunt implantation, nonpenetrating trabeculectomy,
cyclophotocoagulation alone, cyclocryotherapy alone, laser
trabeculoplasty, or laser iridotomy were excluded from
analysis.

Based on discharge diagnosis, glaucoma was classified into
primary glaucoma, secondary glaucoma, congenital glaucoma,
mixed glaucoma, neovacular glaucoma, and remnant
glaucoma. Primary glaucoma includes primary angle-closure
glaucoma (PACG) and primary open angle glaucoma (POAG);
and PACG is subclassified into acute PACG (aPACG) and
chronic PACG (cPACG). Secondary glaucoma included
Posner-Schlossman syndrome, iridocorneal endothelial
syndrome, traumatic glaucoma, pigmentary glaucoma,
exfoliation syndrome, surgically induced glaucoma, steroid-
induced glaucoma, and efc. Neovacular glaucoma was listed
separately from secondary glaucoma in this study. Congenital
glaucoma included juvenile glaucoma and infantile glaucoma.
Patients whose IOP went up again after anti-glaucoma surgery
were classified as remnant glaucoma.

The surgical approach used to treat glaucoma was categorized
into trabeculectomy alone, trabeculectomy+mitomycin C
(MMC), trabeculectomy+lens extraction, trabeculectomy+
vitrectomy, trabeculectomy+lens extraction+vitrectomy,
trabeculectomy+trabeculotomy, trabeculectomy+
cyclocryotherapy; Ahmed glaucoma valve implantation alone,
Ahmed valve implantationtMMC, Ahmed valve implantation+
lens extraction, Ahmed valve implantation+vitrectomy,
Ahmed valve implantation+lens extraction+vitrectomy,
Ahmed valve implantation+lens extraction, and Ahmed valve
implantation+cyclophotocoagulation. Lens extraction used
in glaucoma filtration surgery included phacoemulsification
lens extraction (PHACO), extracapsular cataract extraction
(ECCE), intracapsular cataract extraction (ICCE), lensectomy,
or ultrasonication; while vitrectomy used in filtration surgery
included vitrectomy or anterior vitrectomy:.

Based on the Spaeth grading system™, FAC can be classified
anatomically into 3 stages. A grade II FAC denotes contact
between the entire iris and the corneal endothelium. This is in
contrast to grade I, in which iris/corneal touch is limited to the
periphery of the iris, and grade III, in which there is both total
iris apposition and also contact between the lens (or vitreous)
and the cornea.

As anterior chamber disappearance may lead to serious
consequences, our study focused on grade III FAC after
glaucoma filtration surgery, which also reduced the potential
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bias caused by inaccurate description in medical record as well
as clinician’s subjective judgment. Since immediate operation
is often required when grade III postoperative FAC occurs,
bias resulting from a clinician’s subjective judgment could be
avoided. Using grade III FAC as the dependent variable, this
retrospective analysis investigated the influence of various
types of glaucoma, various surgical approaches, and various
risk factors on the incidence of grade I1I FAC after surgery.
Variable Selection In this retrospective analysis, grade
IIT FAC was used as the dependent variable, while type of
glaucoma, surgical approach, as well as other risk factors (IOP
at admission >50 mm Hg, preoperative IOP>30 mm Hg, age
>60y, hypertension, coronary heart disease, and diabetes) were
used as independent variables'*"".

Statistical Analysis All data analysis was performed by
using SPSS 17.0. The Chi-square test was used to compare
the incidence rates of grade III postoperative FAC among
patients with various types of glaucoma, between use versus
non-use of MMC during surgery, as well as trabeculectomy
versus Ahmed glaucoma valve implantation. The Fisher’s
exact test was conducted to compare the incidence rates of
grade III postoperative FAC between trabeculectomy plus lens
extraction and/or vitrectomy versus Ahmed valve implantation
plus lens extraction and/or vitrectomy. Logistic regression
analysis was performed to identify the risk factors for grade III
FAC. A P<0.05 was considered statistically significant.
RESULTS

A total of 2179 eyes receiving anti-glaucoma surgery for the
first-listed diagnosis of “glaucoma” were included in this
study. Ninety-one eyes suffered from grade III FAC after
surgery, with an overall incidence rate of 4.18%. Of these, 77
eyes received re-operation, 12 were relieved after bandaging,
mydriasis, anti-inflammation and other conservative treatment.
The remaining 2 refused further treatment and were discharged
from hospital.

Incidence Rate of Grade III Flat Anterior Chamber by
Type of Glaucoma As shown in Figure 1, a majority of eyes
were treated for primary glaucoma (1547/2179 eyes, 71%),
including POAG, aPACG, and cPACG (Figure 2). Other types
of glaucoma included secondary glaucoma (259 eyes, 11.89%),
neovascular glaucoma (186 eyes, 8.54%), remnant glaucoma
(115 eyes, 5.28%), congenital glaucoma (66 eyes, 3.03%), and
mixed glaucoma (6 eyes, 0.28%).

The incidence rate of grade III FAC by type of glaucoma is
shown in Table 1. Of 471 eyes with POAG, grade III FAC
occurred in only 3 eyes (0.64%). PACG was diagnosed in 1076
eyes, 39 (3.62%) of which developed grade III FAC, including
12 eyes (12/300, 4%) with aPACG and 27 eyes (27/776,
3.48%) with cPACG. Six of 259 eyes (2.32%) with secondary
glaucoma, 28 of 186 eyes (15.05%) with neovasular glaucoma,
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Figure 1 Proportions of different types of glaucoma.
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Figure 2 Proportions of different types of primary glaucoma.

Table 1 Incidence rate of grade III FAC by type of glaucoma 1 (%)
Type Eyes (n) Grade III FAC
POAG 471 3(0.64)
aPACG 300 12 (4)
cPACG 776 27 (3.48)
Neovascular glaucoma 186 28 (15.05)
Secondary glaucoma 259 6(2.32)
Congenital glaucoma 66 1(1.52)
Mixed glaucoma 6 0(-)
Remnant glaucoma 115 14 (12.17)
Total 2179 91 (4.18)

FAC: Flat anterior chamber; POAG: Primary open angle glaucoma;
aPACG: Acute primary angle-closure glaucoma; cPACG: Chronic
primary angle-closure glaucoma. According to Chi-square test,
2=92.751, two-tailed P<0.0001.

1 of 66 eyes (1.52%) with congenital glaucoma, and 14 of 115
eyes (12.17%) with remnant glaucoma suffered from grade III
FAC. Of 6 eyes with mixed glaucoma, none developed grade
I FAC after surgery. The Chi-square test revealed that type of
glaucoma had a significant effect on the incidence rate of grade
11T postoperative FAC (4’=92.751, P<0.0001); neovascular
glaucoma and remnant glaucoma were associated with a
significantly higher risk of grade III FAC.

Incidence Rate of Grade III Flat Anterior Chamber
by Surgical Approach and Use of Antimetabolites The
proportions of different approaches for glaucoma filtration
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surgery are listed in Table 2. Trabeculectomy plus MMC
(924/2179 eyes, 42.4%) and trabeculectomy alone (766,
35.15%) were the most commonly used surgical approaches
for patients with glaucoma.

We compared the incidence rates of grade III postoperative
FAC between use versus non-use of MMC during trabeculectomy
or Ahmed glaucoma valve implantation using the Chi-square
test. Results indicated that the incidence rates of grade III FAC
were similar in eyes receiving trabeculectomy with or without
MMC (x°=1.196, P=0.274); the incidence rates of grade III
FAC were also comparable in eyes receiving Ahmed valve
implantation with or without MMC (’=1.584, P=0.208; Table 3).
According to Chi-square test, trabeculectomy with versus without
MMC: »*=1.196, two-tailed P=0.274; Ahmed valve implantation
with versus without MMC: y'=1.584, two-tailed P=0.208.

As the use of MMC did not affect the incidence of grade III FAC,
eyes treated with or without MMC during trabeculectomy or
Ahmed glaucoma valve implantation were pooled for analysis.
The Chi-square test revealed that eyes receiving Ahmed valve
implantation had a significantly higher risk of developing
grade III FAC compared with those receiving trabeculectomy
(¥’=71.026, P<0.001; Table 4).

In eyes undergoing trabeculectomy+lens extraction or Ahmed
valve implantation+lens extraction, either with or without
primary intraocular lens implantation, none developed grade
III FAC after surgery (Table 5).

When vitrectomy was performed in combination with
trabeculectomy, no case of grade III FAC was reported;
whereas when vitrectomy was done in combination with
Ahmed valve implantation, 3 of 18 eyes (16.67%) developed
grade III FAC (Table 6). According to the Fisher’s exact test,
the difference was not statistically significant (P=0.230).

One eye (1/19, 5%) treated by trabeculectomy+lens
extractiontvitrectomy and another eye (1/17, 5.56%) treated
by Ahmed valve implantationtlens extractiontvitrectomy
suffered from grade III FAC after surgery (Table 7). The
Fisher’s exact test showed that the difference was not statistically
significant (P=1).

Incidence Rate of Grade III Flat Anterior Chamber by
Other Potential Risk Factors Among the 2179 eyes, 1186
(54.43%) were aged over 60 years old at the time of surgery,
68 (5.73%) of whom developed grade III FAC after surgery,
accounting for 74.72% of all cases with grade III FAC.
Twenty-seven of 385 patients (7.01%) with an IOP higher
than 50 mm Hg at admission, 44 of 619 patients (7.11%) with
a preoperative IOP higher than 30 mm Hg, 18 of 289 patients
(6.22%) accompanied with hypertension, 2 of 289 patients
(3.03%) with a history of coronary heart disease, and 18 of 166
patients (5.42%) with a history of diabetes developed grade IIT
FAC after surgery (Table 8).

Table 2 Proportions of different approaches for glaucoma

filtration surgery

Surgery n (%)
Trabeculectomy 766 (35.15)
Trabeculectomy+MMC 924 (42.40)
Trabeculectomy+lens extraction 56 (2.57)
Trabeculectomy+vitrectomy 16 (0.73)
Trabeculectomy-+lens extraction+vitrectomy 20 (0.92)
Trabeculectomy-ttrabeculotomy 15 (0.69)
Trabeculectomy-+cyclocryotherapy 24 (1.1)
Ahmed valve implantation 109 (5)
Ahmed valve implantation+tMMC 201 (9.22)
Ahmed valve implantation+lens extraction 5(0.23)
Ahmed valve implantation+tvitrectomy 18 (0.83)
Ahmed valve implantation+lens extraction+vitrectomy 18 (0.83)
Ahmed valve implantation+cyclophotocoagulation 7(0.32)
Total 2179 (100)

MMC: Mitomycin C.

Table 3 Incidence rate of grade III FAC by use of MMC n (%)
. . Trabeculectomy Ahmed . Ahmeq
Classification Trabeculectomy MMC implantation implantation
mp +MMC
No grade III FAC 742 903 91 178
Grade III FAC 24 (3.13) 21(2.27) 18 (16.51) 23 (11.44)
Total 766 924 109 201

MMC: Mitomycin C; FAC: Flat anterior chamber.
Table 4 Incidence rate of grade III FAC after trabeculectomy

versus Ahmed valve implantation » (%)

Classification Trabeculectomy Ahmed implantation
No grade IITI FAC 1645 269

Grade IIT FAC 45 (2.66) 41 (13.23)"
Total 1690 310

FAC: Flat anterior chamber. “Chi-square test, y’=71.026, two-tailed
P<0.001.

Table 5 Incidence rate of grade III FAC after trabeculectomy or

Ahmed valve implantation combined with lens extraction 7 (%)

. . Trabeculectomy+  Ahmed implantation+
Classification . .
lens extraction lens extraction
No grade I1I FAC 56 5
Grade III FAC 0(-) 0(-)
Total 56 5

FAC: Flat anterior chamber.

Table 6 Incidence rate of grade III FAC after trabeculectomy or

Ahmed valve implantation combined with vitrectomy n (%)
+ i ion+
Classification Trab.eculectomy Ahmed_ implantation
vitrectomy vitrectomy
No grade I1I FAC 16 15
Grade III FAC 0(-) 3(16.67)
Total 16 18

FAC: Flat anterior chamber. According to Fisher’s exact test, two-
tailed P=0.230.
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Table 7 Incidence rate of grade III FAC after trabeculectomy or

Ahmed valve implantation combined with both lens extraction

and vitrectomy n (%)
Trabeculectomy+ Ahmed
Classification lens extraction+ implantation+lens
vitrectomy extraction+vitrectomy
No grade IITI FAC 19 (95) 17
Grade I1I FAC 1(5) 1(5.56)
Total 20 18

FAC: Flat anterior chamber. According to Fisher’s exact test, two-
tailed P=1.

Regression Analysis of Risk Factors for Grade III Flat
Anterior Chamber The logistic regression analysis, which
used grade III FAC as the dependent variable and potential
risk factors as the independent variables, showed that POAG
had a negative correlation with the incidence of grade III FAC,
while neovascular glaucoma, remnant glaucoma, Ahmed valve
implantation, Ahmed valve implantationtMMC, Ahmed valve
implantation+vitrectomy, age>60y, and IOP at admission
>50 mm Hg were positively correlated with the incidence of
grade III FAC (all P<0.05). No significant correlation was
observed between the risk of grade III FAC and other factors
(P>0.05; Table 9).

DISCUSSION

FAC is a common complication after anti-glaucoma surgery.
If not treated properly, grade III FAC may lead to treatment
failure. The overall incidence rate of grade III postoperative
FAC was up to 4.18% in this study. Thus, it is important to
identify subsets of patients who are more susceptible to FAC and
surgical approaches that are more likely to induce FAC after
surgery. This may aid in the selection of surgical approaches,
improve surgical techniques to reduce the risk of FAC, help
patients understand the potential risks of surgical treatment and
also aid in them making their own treatment decisions.

Type of Glaucoma In this study, the incidence rates of grade
I FAC reached as high as 15.05% and 12.17% in patients with
neovascular glaucoma and remnant glaucoma, respectively,
both of which were much higher than the overall rate of 4.18%.
Often caused by retinal ischemia and vascular dysfunction,
neovascular glaucoma is usually associated with a very high
preoperative IOP and neovascular leakage. There is also an
increased risk for choroidal detachment and even expulsive
choroidal hemorrhage during or after surgery, leading to
flattening or even disappearance of the anterior chamber'”,
Typically seen in patients who have undergone multiple
surgeries, remnant glaucoma may be associated with abnormal
anterior chamber structure, goniosynechia, posterior synechia,
intumescent lens, and occlusion peripheral fistula due to
postoperative inflammation. When patients receive glaucoma

filtration surgery again, a lower pressure in the anterior
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Table 8 Incidence rate of grade III FAC by other risk factors 7 (%)
Classification No grade Il FAC Grade IIl FAC ~ Total
Age>60y 1118 (94.27) 68 (5.73) 1186
Increased IOP at admission 358 (92.99) 27 (7.01) 385
Increased preoperative IOP 575 (92.89) 44 (7.11) 619
Hypertension 271 (93.78) 18 (6.22) 289
CHD 64 (96.97) 2(3.03) 66
Diabetes 157 (94.58) 9(5.42) 166

FAC: Flat anterior chamber; CHD: Coronary heart disease; IOP:

Intraocular pressure.

Table 9 Logistic regression analysis of risk factors for grade III FAC
EXP

Variables B P (B) 95%CI
POAG -1.322 0.028 0.267 0.082-0.868
Neovascular glaucoma 0.694 0.046 2.002 1.014-3.955
Remnant glaucoma 1.077 0.003 2936 1.442-5.982
Ahmed implantation 1.341 0.000 3.822 1.803-8.104
Ahmed implantation+tMMC 1.417 0.000 4.124 2.120-8.019
Ahmed implantation+vitrectomy 1.405 0.044 4.076 1.037-16.022
Age>60y 1.191 0.000 3.291 1.951-5.552
IOP at admission >50 mm Hg 0.508 0.045 1.663 1.011-2.734
Constant -4.516

POAG: Primary open angle glaucoma; MMC: Mitomycin C; IOP:

Intraocular pressure; CI: Confidence interval.

chamber as compared to the posterior chamber and inadequate
aqueous drainage may create a pressure gradient that pushes
the lens and iris forward, resulting in FAC. In our study, most
cases of malignant glaucoma with grade III postoperative FAC
and IOP elevation were observed in patients diagnosed as one
of these two types of glaucoma. By contrast, during the 5-year
span, only 3 of 471 eyes with POAG developed grade III FAC
after surgery, probably because POAG is often seen in young
and middle-aged males with adequate depth and volume of the
anterior chamber, good choroidal vascular elasticity and thus a
lower risk of leakage.

Type of Procedure Trabeculectomy remains the main
surgical approach for glaucoma patients in our ophthalmic
center, accounting for 80% of all anti-glaucoma surgeries.
In this study, 45 of 1690 eyes receiving trabeculectomy with
or without the use of MMC developed grade III FAC after
surgery, with an incidence of 2.66%; while 41 of 310 eyes
receiving Ahmed valve implantation with or without MMC
suffered from grade III FAC, with an incidence of 13.23%.
Both of these incidence rates are lower than those reported
[ Notably, we found that Ahmed

valve implantation was much more likely to induce grade

in published literatures

IIT FAC after surgery as compared to trabeculectomy. The
Logistic regression analysis also confirmed that glaucoma
valve implantation, glaucoma valve implantationtMMC,
glaucoma valve implantation+vitrectomy were associated with
a significantly higher risk for grade I1I FAC.



Int J Ophthalmol, Vol. 11, No. 8, Aug.18, 2018
Tel:8629-82245172  8629-82210956

www.ijo.cn
Email:ijopress@163.com

Here are several reasons that may explain why Ahmed
glaucoma valve implantation is associated with a higher
risk for grade III FAC than trabeculectomy. Firstly, Ahmed
valve is typically used to treat refractory glaucoma including
neovascular glaucoma, traumatic glaucoma, or complex cases
that have previously undergone multiple surgeries. Secondly,
unlike trabeculectomy, peripheral iridotomy hole is often not
made during Ahmed valve implantation, and postoperative
pupillary block may create a pressure gradient between the
anterior and posterior chambers, resulting in a higher risk
for FAC or even disappearance of the anterior chamber.
Thirdly, due to its unfavorable switching performance'*'%, the
Ahmed valve may not produce moderate resistance against
aqueous outflow at the early stage after implantation, leading
to excessive drainage of the aqueous humor. Meanwhile,
choroidal detachment and ciliary body edema may cause
an increased pressure in the posterior chamber, which also
contributes to a high risk for grade III FAC after surgery.

Influence of Antimetabolites Since its use in glaucoma
filtration surgery in the early 1990s!"”, MMC, which inhibits
the proliferation of fibroblasts, has effectively prevented
bleb scarring after surgery and improved the success rate of

18-19
!, Some surgeons argue however

anti-glaucoma surgery'
that the use of MMC during surgery results in a higher risk
for excessive filtration, non-healing wound or even wound
leakage, which might contribute to flattening or disappearance
of the anterior chamber after surgery™™. Our study showed that
the incidence rate of grade III FAC after trabeculectomy alone
was 3.13%, while that after trabeculectomy+MMC was 2.27%;
the rate after glaucoma valve implantation alone was 16.51%,
while that after valve implantationtMMC was 11.44%. The
incidence rates were slightly lower when MMC was used;
however, the differences were not statistically significant for
both comparisons.

Although MMC is able to prevent postoperative scarring,
excessive filtration at the early stage after surgery may lead
to FAC. In our ophthalmic center, limbus-based conjunctival
flap is routinely made when trabeculectomy is combined with
the use of MMC, which helps to prevent non-healing wound
or wound leakage, and thus reduce the risk of FAC. Moreover,
the decision as to whether or not to use MMC should also be
individualized. For some elderly patients who are more prone
to excessive filtration due to the thin fascia, the use of MMC
is not recommended; whereas for younger patients who are
less likely to develop grade III FAC after surgery, MMC is
commonly used to improve the success rate of anti-glaucoma
surgery",

Other Risk Factors In our study, the Logistic regression
analysis revealed that old age (>60y) and higher IOP at
admission (>50 mm Hg) were significantly correlated with

the incidence of grade III postoperative FAC, while other
factors such as preoperative IOP>30 mm Hg, hypertension,
coronary heart disease (CHD), and diabetes had no significant
correlation with the incidence of grade III FAC. We found that
the incidence of grade III FAC among patients aged over 60y
was 5.73%, and that among patients whose IOP at admission
exceeded 50 mm Hg was 7.01%, both of which were much
higher than the overall incidence of 4.18% in this study.

Old age (>60y) is a risk factor for postoperative FAC, probably
related to the reduced elasticity and contractility of choroidal
vessels in elderly patients, leading to an increased risk for
choroidal effusion and detachment. However, the regression
analysis did not find a significant correlation between factors
like hypertension, CHD, and diabetes and the incidence
of grade III FAC. We speculate that other factors may also
contribute to the occurrence of grade III FAC after glaucoma
filtration surgery, including intumescent lens, zonular laxity,

22-2
*l forward

and reduced depth of the anterior chamber!
movement of the lens and significant pupillary block; vitreous
liquefaction and posterior detachment, resulting in loss of
plasticity and poor resistance against choroidal effusion; as
well as subconjunctival atrophy, which may be associated
with excessive filtration and excessive IOP reduction, leading
to ciliary body or choroidal detachment. If the ciliary body
is affected, reduced aqueous humor production may further
aggravate flattening or disappearance of the anterior chamber
after surgery.

A higher preoperative IOP is often associated with serious
ocular circulatory disturbance. Elevated IOP induces tissue
hypoxia and ischemia, or even necrosis, uveal serofibrinous
and bloody effusion in serious cases. The huge fluctuations
of IOP before and after surgery may cause choroidal vascular
dilation and effusion - an abnormal accumulation of fluid in
the suprachoroidal space- and hence the formation of choroidal
detachment™, resulting in the occurrence of postoperative
FAC. Increased IOP before surgery as well as decreased IOP
after surgery may also induce ciliary body edema, leading to
anterior dislocation of the lens and ciliary block. According
to the regression analysis, preoperative IOP>30 mm Hg was
not found to be correlated with the incidence of FAC. IOP
at admission >50 mm Hg, commonly seen in patients with
aPACG or neovascular glaucoma, was significantly correlated
with the risk of grade III FAC, possibly because of the higher
degree of ocular pathological damages and limited mechanism
for compensation.

Predictive Value of Risk Factors The occurrence of grade
III FAC is attributed to multiple factors. Based on the findings
of our Logistic regression analysis, it is suggested that
several factors including patient’s clinical conditions, type of
glaucoma, and surgical approach be taken into consideration
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to inform clinical decision-making. Risk prediction for
postoperative FAC can be performed for each individual
patient based on the type of glaucoma, age, IOP at admission,
and the planned surgical approach. For high-risk patients,
alternative techniques such as laser iridotomy, lens extraction,
or cyclophotocoagulation may be considered™ ", If filtration
surgery is still required, the potential risks must be fully
explained to patients before surgery.

Limitations of This Study We acknowledge that our study
has some limitations. Although a large sample consisting of
2179 patients receiving trabeculectomy or Ahmed glaucoma
valve implantation during the 5-year period was enrolled in
this retrospective analysis, some potential risk factors, such
as the anterior chamber depth and lens thickness, were not
be assessed due to data unavailability or incompleteness.
Additional studies are required to identify and validate all the
risk factors for grade III FAC after glaucoma filtration surgery.
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