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Introduction: To compare the surgical outcomes of Ahmed glaucoma valve (AGV) implantation and combined AGVwith phacoe
mulsification (Phaco-AGV) in Chinese patients with primary open-angle glaucoma (POAG).
Methods: A total of 43 eyes followed up for 2 years were enrolled. The primary outcome was the success rate. The success rate was 
defined as an IOP of 5–21 mmHg (success rate 1) or 5–18 mmHg (success rate 2), and an IOP reduction of more than 20% with 
(qualified) or without (complete) glaucoma medications. The secondary outcomes included IOP, glaucoma medications, and 
complications.
Results: Eighteen eyes underwent AGV and 25 eyes underwent phaco-AGV. There were no differences in the preoperative IOP 
(25.7 ± 10.7 mmHg vs 26.3 ± 6.2 mmHg, P<0.05) and medications (2.1 ± 1.4 vs 1.6 ± 0.8, P<0.05) between the two groups. The 
complete success rate 1 in the Phaco-AGV group was higher than that in the AGV group at the 2-year (60.0% vs 22.2%, P<0.05) 
follow-up. The qualified and complete success rates 2 in the Phaco-AGV group were both higher than those in the AGV group at 
the 2-year follow-up (all P < 0.05). Patients in the Phaco-AGV group showed significantly lower postoperative IOP at 3 months 
(P<0.05), used fewer glaucoma medications at month-3, month-6 and year-2 visits, experienced less encapsulated blebs than those 
in the AGV group (P<0.05).
Conclusion: The surgical outcomes of phaco-AGV showed higher success rates and fewer complications than those of AGV in this 
2-year study.
Keywords: Ahmed glaucoma valve, phacoemulsification, tube, glaucoma device drainage, Chinese Primary Open Angle Glaucoma

Introduction
Glaucoma often coexists with cataracts. One key underlying factor is oxidative stress in ocular tissues, where the 
accumulation of reactive oxygen species (ROS) induces oxidative damage to both the lens and the trabecular meshwork. 
This ultimately leads to reduced lens transparency and abnormally elevated intraocular pressure.1 Long-term treatment 
with anti-glaucoma drugs promotes rapid formation of nuclear cataracts.2

Surgery is currently the mainstream treatment for glaucoma complicated by cataracts, among which trabeculectomy is 
the most common. Although trabeculectomy is constantly improving, there is still a high rate of postoperative 
complications such as choroidal penetration, detachment, and decompensation of corneal endothelial function. Recent 
reports have shown that phacoemulsification combined with Ahmed glaucoma valve implantation (Phaco-AGV) achieves 
good visual improvement, promising intraocular pressure control, and few complications in refractory glaucoma 
patient,3–6 and the current application trend is increasing year by year.7
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The Ahmed Glaucoma Valve (AGV) is a glaucoma drainage device (GDD) that has been used for decades to treat 
refractory glaucoma.8 It was launched in 1993 as the first GDD with a unidirectional valve mechanism that contributed to 
the prevention of postoperative hypotony and IOP stabilization.9 Cataract extraction can reduce IOP in glaucoma patients 
with open-angle glaucoma (OAG).10,11 In OAG, cataract extraction results in an average IOP decrease of 13–20% and 
a 12–56.5% reduction in glaucoma medication.12–14 The mechanism of the IOP-lowering effect of phacoemulsification 
was proposed to be the remodeling of the trabecular meshwork extracellular matrix15 and Schlemm’s canal expansion 
after lens extraction.16 However, information on combined phaco-AGV outcomes in Chinese patients remains scarce.

Although it has been increasingly accepted to perform combined cataract and glaucoma surgery as a single operation, 
many surgeons still prefer to perform phacoemulsification and glaucoma surgery separately, as surveyed by the American 
Glaucoma Society (AGS).17 The main concern is that cataract surgery may affect the effects of existing glaucoma 
surgery, such as phacoemulsification, which has already undergone trabeculectomy and can lead to increased post
operative IOP, more flat filtration follicles, or severe anterior chamber inflammation.18–20 Accordingly, the aim of this 
study was to compare and evaluate the effectiveness and safety profile of Ahmed glaucoma valve (AGV) implantation 
alone and phaco-AGV surgery and to identify potential limitations of each approach in the Chinese POAG population. 
Different subtypes of glaucoma can affect the surgical outcomes. For instance, neovascular and uveitic glaucoma may be 
dominated by severe inflammatory responses,21 and the biometric changes after surgery differ between open-angle 
glaucoma and angle-closure glaucoma.10 These factors influence IOP and visual acuity. Therefore, we included only 
patients with primary open-angle glaucoma (POAG) in this study and compared the surgical outcomes of AGV alone and 
phaco-AGV.

Methods
Study Design and Patient Selection
A retrospective study was conducted by reviewing the medical charts of patients who underwent AGV or phaco-AGV 
between April 1, 2013, and August 31, 2018, at the Eye Hospital of Wenzhou Medical University. This study adhered to 
the tenets of the Declaration of Helsinki and was approved by the Institutional Review Board (IRB) of Wenzhou Medical 
University (IRB approval number: H2023-035-K-33), and registered in the Chinese Clinical Trial Registry (registration 
number: ChiCTR2300074639). Written informed consent was obtained from all patients. The inclusion criteria were as 
follows: (1) at least 18 years of age, (2) failed POAG treatment to achieve the target IOP or control glaucoma progression 
despite maximum tolerated medical therapy and several antiglaucoma surgeries, (3) intolerance to topical medications or 
high risk of trabeculectomy failure, and (4) follow-up visits for 2 years postoperatively. The exclusion criteria included 
(1) patients with previously implanted artificial intraocular lenses (IOLs), (2) patients without lenses, (3) patients 
complicated with other ocular disorders, including corneal opacity, lens dislocation, ischemic optic neuropathy, and 
diabetic retinopathy, and (4) patients who underwent additional surgeries (eg, phacoemulsification) at the 2-year follow- 
up. Patients with glaucoma and cataracts were selected to undergo phaco-AGV when sufficient lens opacity to induce 
vision reduction was determined by the operating surgeon. All surgeries included in this study were performed by the 
same experienced surgeon (WH Pan) using a standardized technique.

Procedure
The AGV (Ahmed Glaucoma Valve, model FP7; New World Medical, Inc., California, USA) was primed with a balanced 
salt solution before implantation. After peribulbar anesthesia and corneal traction suturing, a fornix-based conjunctival 
flap was created and the Tenon capsule was raised in the superior temporal quadrant in all cases. An AGV plate was 
inserted into the pocket after posterior dissection between the conjunctiva and the sclera. The AGV plate was fixed 
10 mm from the limbus using a 5–0 Prolene suture. If this procedure was combined with phacoemulsification, standard 
clear corneal phacoemulsification was performed and an artificial intraocular lens was implanted. To maintain the anterior 
chamber during AGV, viscoelastics were injected through a lateral corneal incision. The tube was then trimmed to 
2–2.5 mm in length and inserted along a 23-gauge needle track via an intrascleral tunnel starting 3–4 mm posterior to the 
corneoscleral limbus, with the bevel oriented anteriorly. The conjunctival incision and Tenon’s capsule were sutured back 

https://doi.org/10.2147/OPTH.S549432                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Clinical Ophthalmology 2025:19 4068

Fu et al                                                                                                                                                                               

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



to the limbus. Subconjunctival dexamethasone and antibiotic eye drops were administered, and the eye was covered with 
cotton gauze. To reduce inflammation, topical postoperative application of bromfenac sodium was administered four 
times daily for 1 week, and the combined agent of tobramycin and 0.1% dexamethasone was applied six times daily and 
then tapered over a period of 8 to 12 weeks depending on the response to therapy.

Patient Examinations
Baseline assessments including IOP measurements, visual acuity (VA), axial length, visual field index (VFI), mean 
deviation (MD), pattern standard deviation (PSD) of the Humphrey visual field, lens status, and number of topical 
glaucoma medications were recorded preoperatively. IOP values were compared at follow-up visits at 3 months, 6 
months, 1 year and 2 years postoperatively. Anterior segment optical coherence tomography (AS-OCT, Visante OCT, 
model 1000; Carl Zeiss Meditec) was performed on day 1 and continuously during the follow-up period to detect 
ciliochoroidal detachment (CCD). The CCD investigation was performed according to our previously published 
protocol.22 Other postoperative complications and use of topical glaucoma medications were also recorded at each clinic 
visit.

Definition of Complete Success, Qualified Success and Hypertensive Phase
Complete success 1 and qualified success 1 were defined according to the following criteria: (1) a postoperative IOP 
value between 5 and 21 mmHg (5<IOP≤21 mmHg); (2) a decrease in IOP of more than 20%; (3) no (complete) or 
(qualified) glaucoma medication 2, and (4) no de novo glaucoma surgery and no loss of light perception vision. Complete 
success 2 and qualified success 2 were defined according to the following criteria: (1) a postoperative IOP value between 
5 and 18 mmHg (5<IOP≤18 mmHg); (2) a decrease in IOP of more than 20%; (3) no (complete) or with (qualified) 
glaucoma medication; and (4) no de novo glaucoma surgery and no loss of light of perception.

The hypertensive phase was defined as an increase in IOP to > 21 mmHg from the first week to the third month after 
surgery, followed by a decrease to ≤ 21 mmHg within 3 months.23–25

Statistical Analysis
All data were analyzed using the IBM SPSS Statistics version 23.0 (IBM Corp., Chicago, IL, USA).The multivariate 
logistic regression model and chi-square tests fisherwere used to compare categorical variables, and the results are 
presented as frequencies and percentages. The normality of the distribution of the numeric variables was analyzed using 
the Kolmogorov–Smirnov test. The independent Student’s t-test was used to compare parametric parameters, and the 
Mann–Whitney U-test was used to compare nonparametric parameters. Kaplan-Meier survival curve analysis and Log 
rank tests were used to evaluate the success rate. The confidence interval level was set to 95% (95% CI) with 
a corresponding P value threshold of 0.05. The results for the numerical variables are presented as mean ± standard 
deviation (SD). Statistical significance was set at P < 0.05.

Results
A total of 43 eyes of 35 Chinese patients with POAG who completed the 2-year follow-up were included in this study. Among 
these eyes, AGV was performed in 18 eyes and phaco-AGV was conducted in the other 25 eyes. The baseline characteristics 
of the two groups are presented in Table 1. The mean age of the patients in the Phaco-AGV group was 68.6±7.8 years and was 
significantly older than the 55.2±10.3 years in the AGV group (P ˂ 0.0001; Table 1), so the analysis of covariance was used to 
adjust for age for the comparisons between the two groups. Regarding the status of the lenses before surgery, all were cataracts 
in the Phaco-AGV group, and 5 (27.8%) were clear lenses in the AGV group (P = 0.009; Table 1). These two groups did not 
differ with respect to sex distribution or systemic diseases, such as diabetes, hypertension, AL, baseline medication, IOP, or 
corrected distance visual acuity (CDVA; P > 0.05; Table 1).

Figure 1 illustrates the Kaplan-Meier survival analysis of the qualified success rates for the two surgical groups. At 
the 1-year follow-up, the qualified success rate 1 was 100.0% in the phaco-AGV group and was higher than 72.2% in the 
AGV group, but the difference was not statistically significant. At the 2-year follow-up, the qualified success rate 1 was 
96.6% in the Phaco-AGV group and was slightly higher than that in the AGV group (72.2%) (P = 0.076); however, the 
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complete success rate 1 was 60.0% in the Phaco-AGV group and was statistically higher than that in the AGV group 
(22.2%) (P = 0.028). In the AGV group, the mean IOP was 17.3±4.8 mmHg at the 1-year follow-up and 16.4 (7.5) 
mmHg at the 2-year follow-up. In the Phaco-AGV group, the mean IOP were16.4 (7.5) mmHg and 15.4 (4.5) mmHg at 

Table 1 Baseline Characteristics of the AGV and Phaco-AGV Groups

Variable AGV 
(n = 18)

Phaco-AGV 
(n = 25)

P value

Ethnicity Chinese Chinese

Age, mean ± SD, year 55.2 ± 10.3 68.6 ± 7.8 ˂ 0.0001*

Gender, no. (male/female) 14/4 13/4 1.000
Eyes (OS/OD) 13/5 13/12 0.181

Diabetes, n (%) 1 (5.6%) 3 (12.0%) 0.473

Hypertension, n (%) 4 (22.2%) 9 (36.0%) 0.332
Previous trabeculectomy, n (%) 3 (16.7%) 4 (16.0%) 0.953

Visual field
VFI, mean ± SD, % 0.34 ± 0.28 0.38 ± 0.29 0.610

MD, mean ± SD, dB −22.5 ± 8.0 −20.5 ± 8.2 0.465

PSD, mean ± SD, dB 9.2 ± 3.7 8.6 ± 3.3 0.653
Axial length, mean ± SD, mm 24.3 ± 2.1 24.1 ± 1.9 0.764

Lens status 0.009*

Clear, n (%) 5 (27.8%) 0 (0.0%)
Cataract, n (%) 13 (72.2%) 25 (100%)

Medication, mean ± SD 2.1 ± 1.4 1.6 ± 0.8 0.141

IOP, mean ± SD, mmHg 25.7 ± 10.7 26.3 ± 6.2 0.808
CDVA, mean ± SD, logMAR 0.68 ± 0.62 0.62 ± 0.81 0.509

Notes: * Statistical significance, P ˂ 0.05. Continuous variables were compared with the Student’s 
t-test, and categorical variables were compared with the Chi-square test or Fisher’s exact test.In 
subsequent data analyses, analysis of covariance (ANCOVA) was employed to adjust for the influence 
of age differences. 
Abbreviations: VFI, visual field index; MD, mean deviation; PSD, pattern standard deviation; IOP, 
intraocular pressure; CDVA, corrected distance visual acuity; logMAR, logarithm of the minimum angle 
of resolution.

Figure 1 The Kaplan-Meier cumulative probability curve of success for theAGV vs Phaco-AGV over time.
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the 1-year and 2-year follow-ups, respectively. In addition, this study used different postoperative IOPs as criteria for 
surgical success (Table 2). When IOP < 18 mmHg was considered successful, compared to the AGV group, the qualified 
and complete success rates 2 in the Phaco-AGV group were not significantly higher at year-1 (all P > 0.05). However, 
there were statistically significant differences at year-2 (all P < 0.05).

Postoperative IOP assessments illustrated that at the month-3 follow-up, the mean IOP of 13.2±3.2 mmHg in the 
Phaco-AGV group was significantly lower than that of 18.0±5.9 mmHg in the AGV group (P = 0.002, Figure 2). No 
differences in IOP at the clinic visits of 6 months, 1 year or 2 years were observed between the two groups (P = 0.075, 
0.077, 0.342, respectively, Figure 2).

Moreover, except at the 1-year clinic visit, patients in the phaco-AGV group used significantly fewer glaucoma 
medications than those who received AGV at the month-3, month-6 and year-2 postoperative visits. The mean numbers 
of glaucoma medications in the Phaco-AGV group were 0.1±0.4, 0.2±0.4 and 0.5±0.6 at 3 months, 6 months and 2 years, 
respectively, which were significantly less than the numbers of glaucoma medications in the AGV group (0.8±0.9, 1.1 
±0.9 and 1.4±1.2, P = 0.004, 0.001 and 0.011, respectively, Figure 3 and Table S1). The postoperative CDVA at the final 
follow-up showed that the mean CDVA in the Phaco-AGV group was 0.51± 0.83, and that in the AGV alone group was 
0.75 ± 0.98. Only a trend of better CDVA was observed in the Phaco-AGV group than in the AGV group, but the 
difference was not statistically significant at the final follow-up (P = 0.227).

Table 2 The Comparisons of Success Rate Between Group AGV and Group Phaco-AGV

AGV (n=18) Phaco-AGV (n=25) P value P age

Postoperative IOP < 21 mmHg Year-1 Qualified success 1 72.2% (13/18) 100% (20/20) - 0.066
Complete success 1 27.8% (5/18) 60% (12/20) 0.098* 0.998

Year-2 Qualified success 1 72.2% (13/18) 96.6% (24/25) 0.076 0.013*
Complete success 1 22.2% (4/18) 60.0% (15/25) 0.028* 0.056

Postoperative IOP < 18 mmHg Year-1 Qualified success 2 55.6% (10/18) 85% (17/20) 0.072 0.147
Complete success 2 22.2% (4/18) 55% (11/20) 0.06 0.115

Year-2 Qualified success 2 55.6% (10/18) 88.0% (22/25) 0.032* 0.013*

Complete success 2 22.2% (4/18) 56% (14/25) 0.042* 0.018*

Notes: P of Multilevel logistic regression model for categorical parameters; P age values adjusted for age by analysis of covariance.*Statistical 
significance, P ˂ 0.05.Success criteria definitions:Complete success 1 and Qualified success 1:(1) 5 < IOP ≤ 21 mmHg; (2) IOP reduction >20%; (3) 
no (complete) or with (qualified) glaucoma medication; (4) no additional glaucoma surgery and no loss of light perception vision.Complete success 2 
and Qualified success 2:(1) 5 < IOP ≤ 18 mmHg; (2) IOP reduction >20%; (3) no (complete) or with (qualified) glaucoma medication; (4) no additional 
glaucoma surgery and no loss of light perception. 
Abbreviations: IOP, intraocular pressure; AGV, Ahmed glaucoma valve implantation; Phaco-AGV, the AGV combined with phacoemulsification.

Figure 2 Preoperative and postoperative IOP profiles in the AGV and Phaco-AGV groups at each visit. 
Note: *P value <0.05. Error bars represent thestandard deviation.
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The postoperative complications are listed in Table 3. Eyes that underwent combined Phaco-AGV showed fewer 
encapsulated blebs than eyes that underwent AGV (P = 0.009). No differences were observed in the occurrence of early 
transient hypertension, tube obstruction or malposition, hypotony, or CCD between the two groups. Six (33.3%) eyes 
demonstrated a transient IOP elevation of >30 mmHg in the AGV alone group, and respectively seven eyes (28.0%) were 
found a transient IOP elevation from 21.5 mmHg to 51.8 mmHg in the Phaco-AGV group at early postoperative visits 
(within 1 week after the surgery). Tube obstruction/malposition was found in one eye (5.6%) at 1 d after the surgery in 
the AGV alone group; the patient underwent anterior chamber irrigation immediately and was found in one eye (4.0%) at 
1 week after the surgery in the Phaco-AGV group, and the patient resolved after drainage recanalization. Eight patients 
(44.4%) in the AGV alone group and two (8.0%) in the Phaco-AGV group developed encapsulated blebs within 6 months 
after surgery in the AGV alone group; these patients required additional surgery, such as wrapped wall of drainage valve 
resection and viscoelastic separation. CCD was observed in four (22.2%) eyes in the AGV alone group, which occurred 
1 d after surgery and resolved from 3 days to 22 days postoperatively, while 12 (48%) eyes in the Phaco-AGV group had 
CCD that usually occurred 1 week after surgery and resolved from 5 days to 95 days postoperatively.

Figure 3 Preoperative and postoperative medication profiles during follow-up. 
Note: * P value <0.05. Error bars represent the standard deviation.

Table 3 Postoperative Complications in the Two Groups

Complications, n (%) AGV (n= 18) Phaco-AGV (n = 25) P valve

Encapsulated bleb 8 (44.4%) 2 (8.0%) 0.009*

Early transient hypertension 6 (33.3%) 7 (28.0%) 0.747

CCD 4 (22.2%) 12 (48.0%) 0.115
Hypotony 1 (5.6%) 2 (8.0%) 0.763

Tube obstruction/malposition 1 (5.6%) 1 (4.0%) 1

Note: The follow-up period was within 2 years after surgery.*Statistical significance, P ˂ 0.05. 
Abbreviations: n, number of eyes; CCD, ciliochoroidal detachment.
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Discussion
In the present study, we found that the surgical success rate was significantly higher in the phaco-AGV group than in the 
Chinese POAG group after AGV surgery. Regarding complications, eyes that underwent phaco-AGV experienced less 
postoperative bleb encapsulation, which may contribute to the higher success rate of the combined surgery. Therefore, 
phaco-AGV appears to be a safe and effective surgical method for treating POAG in China.

The success rates of the combined Phaco-AGV in the present study were promising. Most previous studies used an 
IOP upper limit of 21 mmHg as the success criterion and included several glaucoma subtypes. However, in our study, 
IOP upper limits of 21 and 18 mmHg were used as the success criteria. Using a stricter standard of 5–18 mmHg, patients 
with decreased IOP can be identified for closer monitoring and early intervention. Chung et al reported that the qualified 
success rate of combined phaco-AGV was 87.5% with a mean follow-up time of 13±5 months.26 Nassiri et al showed 
that the qualified success rate of combined phaco-AGV was 87.5% 12 months after surgery.3 The qualified success rate in 
the present study was 96.6% in the phaco-AGV group at the years follow-up. For AGV, the results of this study showed 
that the qualified success rate of AGV was 72.2% both at one year and two years of follow-up, which did not show 
a superior effect compared to other studies. Pakravan et al reported qualified success rates of 81.8% and 95.2%for 
superior and inferior implantation at 1 year,27 which is higher than the success rate in our study. Since the patients 
included in the above studies were different, it is difficult and not reasonable to compare the success results between 
combined phaco-AGV and AGV alone directly. In our study, we retrospectively reviewed POAG patients in our hospital 
and found that phaco-AGV resulted in a higher success rate than AGV alone for POAG in China.

The reasons why phaco-AGV in this study showed higher success rates than AGV alone may be as follows. First, 
cataract extraction itself can reduce IOP, with a reported 13–26% reduction in IOP and a 12–56.5% reduction in 
glaucoma medication in OAG one year to 17 months postoperatively, as reviewed from 2009 to 2017.12–14 A recent 
study also found that Phacoemulsification resulted in a decrease in IOP in the control of POAG, indicating that the 
change in IOP between the POAG group and non-glaucomatous group was statistically insignificant (p =0.234).28 The 
possible mechanisms of the IOP-lowering effect of cataract extraction include hyposecretion of the aqueous humor 
induced by widening of the anterior segment,29 expansion of Schlemm’s canal,30 and resistance reduction in the 
trabecular meshwork resulting from irrigation during surgery.31 Second, patients in the phaco-AGV group experienced 
less bleb encapsulation than those in the AGV alone group did. Following AGV implantation, the initial inflammatory 
response triggered by foreign body rejection and tissue repair leads to the activation of fibroblasts. These cells 
differentiate into myofibroblasts, which drive excessive extracellular matrix production and tissue contraction. This 
results in the formation of a dense, collagen-rich encapsulated bleb as part of aberrant subconjunctival wound healing. 
Scarring is a major cause of failure following filtration surgery; therefore, an encapsulated bleb could result in IOP 
elevation and surgical failure.32,33 In this study, the lower incidence of bleb encapsulation in the phaco-AGV group, 
compared to the AGV-alone group, may have contributed to the differences observed in surgical outcomes between the 
two groups.

Previously, a major concern regarding phacoemulsification combined with GDD implantation was that the procedure 
triggered more inflammation and complications. Nevertheless, in this study, the postoperative complications of bleb 
encapsulation were less frequently observed in phaco-AGV than in AGV alone. The effect of phacoemulsification on 
AGV function is not yet well understood. In theory, cataract extraction may induce the release of inflammatory mediators 
and cells.34,35 These inflammatory responses may thicken the fibrous capsule around the plate, resulting in hypertensive 
phase or bleb scarring. However, in practice, patients in the phaco-AGV group experienced less bleb encapsulation than 
patients who received AGV alone in the current study. However, the underlying mechanism remains unclear.

Histological examination of the excised encapsulated bleb after AGV revealed an absence of inflammatory factors.36 

Therefore, inflammation might not be involved in bleb encapsulation. Conversely, the incidence of this complication was 
lower in the combined phaco-AGV group than in the AGV alone group. The encapsulated bleb consists of an inner 
smooth surface with dense collagen fibers and an outer vascularized area.37 Hence, it can be postulated that the reduced 
bleb encapsulation in the Phaco-AGV group may contribute to the increased outflow through the plate, which may 
prevent elastoid degeneration and transformation of fibroblasts into myofibroblasts.36

Clinical Ophthalmology 2025:19                                                                                                   https://doi.org/10.2147/OPTH.S549432                                                                                                                                                                                                                                                                                                                                                                                                   4073

Fu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Postoperative CDVA in the phaco-AGV group was not significantly different from that in the AGV alone group. This 
may be because the recruited patients in this study were mostly in the end-stage with a severely damaged visual field, 
according to the modified Bascom Palmer Glaucoma Staging System.38 The mean MD was −20.5±8.2 dB in the Phaco- 
AGV group and −22.5±8.0 dB in the AGV group. As previously reported, visual acuity improvement after surgery is 
associated with the preoperative glaucoma stage in patients.39 In this study, within the AGV group, no patient presented 
with mild visual field defect (MD < −6 dB) preoperatively, while 2 and 12 patients were classified as having moderate 
(−12 dB ≤ MD < −6 dB) and severe (MD ≥ −12 dB) defects, respectively. In the phaco-AGV group, mild, moderate, and 
severe preoperative visual field defects were observed in 1, 3, and 19 patients, respectively.The worse the stage, the less 
the VA improvement observed. Hence, the benefit of phacoemulsification for end-stage patients mainly consists of 
a higher success rate than an improvement in visual function.

This study had some limitations. This was a retrospective study and the patients were not randomized to two different 
surgical methods. Patients in the phaco-AGV group were older than those in the AGV alone group, while younger age 
may have an impact on bleb encapsulation and result in surgical failure.40 Moreover, the sample size of this study was 
small. Furthermore, cataract density was not quantitatively assessed or adjusted for, which may represent a potential 
confounding factor affecting the surgical outcomes. Additionally, the follow-up duration is crucial for evaluating the 
success of surgical interventions and associated complications in clinical research. Although this study provides two 
years of follow-up data, the assessment of long-term outcomes is still limited. Future studies with longer follow-ups 
would greatly contribute to a deeper understanding of the long-term surgical effects and potential late-onset complica
tions, thereby optimizing clinical decision-making and patient management, and are of significant value in guiding 
research directions.Therefore, a prospective randomized controlled study with a larger sample size is necessary to 
achieve a more convincing result. In future clinical practice, doctors should comprehensively consider multiple factors, 
such as the patient’s age, severity of the disease, and presence of any concomitant ocular conditions when selecting the 
surgical treatment plan, aiming to optimize therapeutic outcomes and reduce the risk of complications, with a view to 
improving the overall surgical efficacy for the patient.

Conclusions
In this 2-year retrospective study of Chinese patients with primary open-angle glaucoma, combined phacoemulsification 
and Ahmed glaucoma valve implantation achieved higher postoperative success rates and fewer bleb encapsulation 
complications compared with AGVI alone. These findings suggest that phaco-AGVI may be a preferred surgical option 
for POAG patients with coexisting visually significant cataracts. Future large-scale prospective trials are warranted to 
validate these results and assess long-term outcomes.

Abbreviation
POAG, Primary Open-Angle Glaucoma; AGV, Ahmed Glaucoma Valve Implantation; Phaco-AGV, Phacoemulsification 
with Ahmed Glaucoma Valve Implantation; IOP, Intraocular Pressure; CDVA, Corrected Distance Visual Acuity; SD, 
Standard Deviation; CI, Confidence Interval; IRB, Institutional Review Board.
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