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Purpose: To evaluate the safety and clinical efficacy of the Ahmed ClearPath® Small Tube (ACP-ST), a novel non-valved glaucoma 
drainage device with a reduced inner lumen diameter, in the management of glaucoma.
Methods: This retrospective chart review included 17 eyes that underwent ACP-ST implantation between February 25, 2025, and 
November 24, 2025. Surgical success was defined as a ≥20% reduction in IOP from baseline with a postoperative IOP >5 mmHg and 
no need for additional surgical intervention. Changes in IOP, glaucoma medication burden, and best-corrected visual acuity (BCVA) 
were evaluated through 6 months. Intraoperative and postoperative complications were recorded.
Results: Fourteen eyes had available 6-month follow-up data. Mean IOP decreased from 27.19 ± 6.29 mmHg at baseline to 12.21 ± 
5.45 mmHg at 6 months, representing a 55.1% reduction (P < 0.0001). Mean glaucoma medication use decreased from 3.35 ± 1.14 to 
1.07 ± 0.99 medications, corresponding to a 68.1% reduction (P < 0.0001). Surgical success was achieved in all 14 eyes (100%) with 
available 6-month follow-up. No intraoperative complications occurred, and no cases of postoperative hypotony or IOP spikes were 
observed.
Conclusion: These preliminary findings suggest that ACP-ST may achieve clinically meaningful reductions in IOP and glaucoma 
medication burden while maintaining a favorable short-term safety profile, as no cases of postoperative hypotony or IOP spikes were 
observed. However, given the retrospective design, small sample size, and limited duration of follow-up, further longitudinal studies 
with larger cohorts will be necessary to better evaluate the durability and long-term safety of ACP-ST.
Keywords: glaucoma drainage device, Glaucoma, Ahmed ClearPath Small-Tube, Ahmed implants

Introduction
Glaucoma is a progressive optic neuropathy characterized by the acquired loss of retinal ganglion cells and their axons, 
leading to characteristic optic nerve head changes and corresponding visual field loss.1,2 Among the various risk factors, 
intraocular pressure (IOP) remains the only proven modifiable factor for slowing disease progression.1,2 Reduction of 
IOP can be achieved with pharmacotherapy, laser interventions, or surgical procedures such as trabeculectomy. However, 
for eyes with refractory glaucoma that cannot be controlled with these measures, the Tube versus Trabeculectomy (TVT) 
study showed that glaucoma drainage devices (GDDs) have become the preferred surgical option and provide a viable 
alternative to repeat trabeculectomy.3,4 Since the first GDD was developed by Molteno in 1969, advances in device 
design, including modifications in size, shape, and biomaterials, have improved surgical efficacy and reduced complica
tion rates.5
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Among these devices, the Ahmed ClearPath® (ACP, New World Medical Inc., Rancho Cucamonga, CA, USA) is 
a valveless GDD approved by the United States Food and Drug Administration (FDA) in 2019. It has since gained global 
attention for its efficacy, with 88.9% of eyes maintaining a ≥20% IOP reduction in a 12-eye cohort at 36 months.3 In the 
study by Grover et al, however, hypotony remained one of the most frequent postoperative complications, ranking third 
overall and accounting for 6.7% of all adverse events.4

The ACP Small Tube (ST) represents a newer generation of valveless GDDs. Compared to ACP, which has an inner 
lumen diameter of 305 μm, the ACP-ST features a reduced inner diameter of 127 μm (manufacturer-reported specifica
tion from a trade publication; official peer-reviewed documentation is not yet available).6 This smaller lumen is intended 
to maintain the principle of non-restrictive outflow while allowing for the utilization of a rip-cord to regulate aqueous 
humor drainage, thereby potentially reducing early postoperative complications such as hypotony. Launched in 2025, the 
ACP-ST is available in two plate sizes, 250 mm2 and 350 mm2, offering a compact design aimed at improving IOP 
control while enhancing safety.

Given the recent introduction of the ACP-ST across global markets since 2025, available literature evaluating its 
clinical performance remains limited. To address this gap, the present study retrospectively evaluates the safety and 
efficacy of the ACP-ST when implanted as a standalone procedure in eyes with uncontrolled glaucoma, analyzing early 
clinical outcomes from a cohort of 17 eyes.

Methods
A retrospective, single surgeon, noncomparative study was conducted at the Mayo Clinic. The study protocol was 
reviewed and approved with a waiver of informed consent by the Mayo Clinic Institutional Review Board (IRB Number: 
26–004408) due to the retrospective nature of the study. All patient identifying information was removed prior to 
analysis, and patient confidentiality was maintained throughout the study. This study was conducted in accordance with 
the tenets of the Declaration of Helsinki of 1964 and its later amendments. The medical records of consecutive patients 
who underwent ACP-ST implantation between February 25th, 2025 and November 24th, 2025, were reviewed and 
deidentified data were collected. Patients 18 years or older with a diagnosis of uncontrolled glaucoma with medical 
therapy with or without prior laser/surgical procedures were included in the study.

Surgical Technique
A single surgeon performed all procedures. For each eye, the ACP-ST device was implanted in the superotemporal 
quadrant. After a 100-degree peritomy and posterior dissection of Tenon’s capsule, the lateral rectus and superior rectus 
muscle insertions were identified, and the underbelly of each was cleaned with a muscle hook. The ACP-ST plate was 
then positioned posterior to the rectus muscle insertions and secured approximately 8 mm posterior to the limbus with 
two 8–0 nylon sutures. No ligation of the tube was performed in any case. The tube was trimmed to the appropriate 
length with the bevel facing up, and 2 mm of the tube was inserted into the anterior chamber through a beveled 25-gauge 
scleral incision, leaving 4 mm external to the entry site, where it was secured with 8–0 nylon. The built-in 6–0 
polypropylene ripcord had its distal end tucked into the inferior fornix. A Tutoplast patch graft, pre-soaked in antibiotic 
solution, was then placed over the tube and secured with 8–0 nylon and Tisseel glue. The conjunctiva and Tenon’s 
capsule were advanced to the limbus and reapproximated with 10–0 nylon and Tisseel glue. At the conclusion of surgery, 
topical antibiotic-steroid ointment and atropine drops were administered, and the eye was patched and shielded. The 
ripcord suture was subsequently removed at the postoperative day 1 visit.

Data Collection
Demographic and clinical data, including age, sex, race, lens status, glaucoma type and severity, and history of prior 
glaucoma surgery, were obtained from the electronic medical record. Patients were evaluated preoperatively, intraopera
tively, and postoperatively at day 1, week 1, and months 1, 3, and 6. Preoperative and postoperative assessments included 
IOP, number of glaucoma medications, and BCVA. Glaucoma medications included alpha agonists, beta blockers, 
carbonic anhydrase inhibitors, prostaglandin analogs, pilocarpine, and combination formulations. IOP was measured 
using Goldmann applanation tonometry, and BCVA was assessed using a Snellen chart at a testing distance of 20 feet. 
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Baseline measurements were obtained one day prior to surgery. Slit lamp microscopy and dilated fundus examination 
were performed to evaluate the anterior and posterior segments. Glaucoma severity was classified according to the 
International Classification of Diseases, Tenth Revision.7

Statistical Methods
All data were de-identified and independently analyzed by two investigators using GraphPad Prism Version 10.2.2 
(GraphPad Software, Boston, MA, USA) and RStudio (Posit PBC, Boston, MA, USA). Descriptive statistics were used 
to summarize baseline characteristics and demographics, with continuous variables presented as means with standard 
deviations and categorical variables reported as frequencies and percentages.

Quantitative outcomes assessed included changes from baseline in IOP, number of glaucoma medications, and BCVA 
at each postoperative visit, as well as intraoperative and postoperative complications and the proportion of eyes achieving 
surgical success at each follow-up time point. Surgical success was defined as a ≥20% reduction in IOP from baseline 
with an IOP >5 mmHg and without the need for additional surgical intervention. BCVA measurements obtained using 
Snellen visual acuity charts were converted to logarithm of the minimum angle of resolution (logMAR) values using the 
formula: logMAR = log10(Snellen denominator/Snellen numerator).

Normality of continuous data was first assessed. For comparisons involving paired observations with normally 
distributed data, two tailed paired t tests were used, while Wilcoxon signed rank tests were applied for paired data 
that were not normally distributed. For comparisons involving unpaired observations with unequal sample sizes and non- 
normal distributions, unpaired t tests were used. Statistical significance was defined as P < 0.05.

Results
Demographic and Preoperative Glaucoma Status
Demographic information of patients and baseline characteristics are detailed in Table 1. In total, 17 eyes from 16 
patients were collected, with an average follow up of 156.06 ± 53.77 days. The mean (SD) age of the cohort was 68.8 
(15.0) and the majority of patients were Caucasian (n = 11, 68.75%) and female (n = 10, 62.5%). Various glaucoma 
etiologies were represented, including primary open-angle glaucoma (POAG; 82.35%), secondary open-angle glaucoma 

Table 1 Demographic and Preoperative Glaucoma Status 
of Study Patients

Total Samples

No. of Patients (n) 16

Age (yr), mean (SD) 68.76 (14.98)

Gender, n (%)

Male 6 (37.5)

Female 10 (62.5)

Ethnicity, n (%)

White 11 (68.75)

Black 4 (25)

Asian 1 (6.25)

Hispanic 0 (0)

Undisclosed 0 (0)

(Continued)
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(SOAG; 11.76%), and secondary angle-closure glaucoma (SACG; 5.88%). Of the total sample, 2 eyes had moderate 
glaucoma (11.76%) and 15 eyes had severe glaucoma (88.24%). 3 eyes were phakic (17.65%) and 14 eyes were 
pseudophakic (82.35%) at the time of surgery. Twelve eyes (70.59%) had undergone at least one prior glaucoma surgery, 
while one eye (5.9%) had no prior surgical intervention. Nine eyes were right eyes (52.9%) and eight were left eyes 
(47.1%) (Table 1).

Mean IOP from Baseline Through Follow-Up
Mean IOP at baseline and each postoperative visit demonstrated a significant reduction from baseline at all time points 
(Figure 1). The mean (SD) baseline IOP was 27.19 (6.29) mmHg. On postoperative day 1, mean IOP significantly decreased 
to 11.12 (8.48) mmHg, representing a 59.1% reduction from baseline (p < 0.0001). At postoperative week 1, mean IOP was 
11.76 (6.68) mmHg, corresponding to a 56.7% reduction (p < 0.0001). At postoperative month 1, mean IOP was 13.59 
(7.62) mmHg, representing a 50.0% reduction from baseline (p < 0.0001). At postoperative month 3, mean IOP decreased to 
10.82 (7.48) mmHg, corresponding to a 60.2% reduction (p < 0.0001). At postoperative month 6, among the remaining 14 
eyes, mean IOP was 12.21 (5.45) mmHg, representing a 55.1% reduction from baseline (p < 0.0001).

Glaucoma Medication Usage from Baseline Through Follow-Up
Mean glaucoma medication use at baseline and each postoperative visit demonstrated a significant reduction from 
baseline at all time points (Figure 2). The mean (SD) number of medications at baseline was 3.35 (1.41). On 

Table 1 (Continued). 

Total Samples

No. of eyes (n) 17

Diagnosis, n (%)

Primary open-angle glaucoma 14 (82.35)

Secondary open-angle glaucoma 2 (11.76)

Secondary angle-closure glaucoma 1 (5.88)

Glaucoma severity, n (%)

Mild 0 (0)

Moderate 2 (11.76)

Severe 15 (88.24)

Undisclosed 0 (0)

Laterality, n (%)

Right eye 9 (52.94)

Left eye 8 (47.06)

Previous glaucoma procedures, n (%)

Had a previous glaucoma procedure 12 (70.59)

Lens status, n (%)

Phakic 3 (17.65)

Pseudophakic 14 (82.35)
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Figure 1 Mean intraocular pressure (IOP) over time. Error bar represents standard error of the mean. Statistical comparisons were performed relative to baseline (****p < 0.0001).

Figure 2 Mean glaucoma medication use over time. Error bar represents standard error of the mean. Statistical comparisons were performed relative to baseline (***p < 0.001; 
****p < 0.0001).
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postoperative day 1, mean medication use significantly decreased to 1.88 (1.27), representing a 43.9% reduction from 
baseline (p = 0.0005). At postoperative week 1, mean medication use was 1.06 (1.14), corresponding to a 68.4% 
reduction (p < 0.0001). At postoperative month 1, mean medication use was 1.18 (1.29), representing a 64.8% reduction 
from baseline (p < 0.0001). At postoperative month 3, mean medication use decreased to 1.00 (1.06), corresponding to 
a 70.1% reduction (p < 0.0001). At postoperative month 6, among the remaining 14 eyes, mean medication use was 1.07 
(0.99), representing a 68.1% reduction from baseline (p < 0.0001).

The proportion of eyes requiring no glaucoma medications was also recorded at each postoperative visit. At 
postoperative day 1, 3 of 17 eyes (17.6%) were medication-free. This proportion increased to 8 of 17 eyes (47.1%) at 
postoperative week 1 and remained unchanged at postoperative month 1 and postoperative month 3, with 8 of 17 eyes 
(47.1%) requiring no glaucoma medications at either time points. At postoperative month 6, among the remaining 14 
eyes, 6 eyes (42.9%) remained medication-free.

BCVA from Baseline Through Follow-Up
BCVA was collected at all time points and converted to logMAR for analysis. The mean (SD) baseline logMAR BCVA 
was 0.57 (0.68). On postoperative day 1, mean logMAR BCVA was 0.84 (0.59) (p = 0.0085). At postoperative week 1, 
mean logMAR BCVA was 0.81 (0.72) (p = 0.12). At postoperative month 1, mean logMAR BCVA was 0.67 (0.76) (p = 
0.48). At postoperative month 3, mean logMAR BCVA was 0.74 (0.72) (p = 0.2930). At postoperative month 6, mean 
logMAR BCVA was 0.39 (0.58) (p = 0.3060). Statistical significance relative to baseline was observed only at 
postoperative day 1.

Complications
The procedure was performed without intraoperative complications in all eyes. Mild hyphema (noted in 3 eyes), defined 
as circulating red blood cells without a layered blood level or a blood layer measuring less than 1 mm in the anterior 
chamber, was not classified as a major complication given its self-limiting nature. No cases of postoperative hypotony or 
IOP spikes were observed at any follow-up time point. No vision-threatening complications were noted throughout the 
follow-up period.

Although no complications were directly attributable to ACP-ST, two notable postoperative events were observed. In 
one case, a patient developed a suprachoroidal hemorrhage during the postoperative period. The patient had been taken 
off anticoagulation for surgery and initially demonstrated a favorable course, with well-controlled IOP and no need for 
medications at postoperative day 1 and week 1. However, following early resumption of antithrombotic therapy, the 
patient subsequently presented with a sudden IOP spike and was found to have hemorrhagic choroidal effusions. Given 
the timing and the presence of significant underlying coagulopathic risk factors, this event was considered more likely 
related to systemic anticoagulation rather than ACP-ST implantation. In a second case, ACP-ST explantation was 
required due to patient-related factors rather than device performance. The patient, with dementia and a recent diagnosis 
of Alzheimer’s disease, repeatedly manipulated the operative eye, including rubbing the implantation site and attempting 
to irrigate it with an alkaline solution, ultimately necessitating device removal.

Surgical Success
On postoperative day 1 and week 1, 13 of 17 eyes (76.5%) achieved surgical success, defined as an IOP reduction of 
≥20% from baseline with a postoperative IOP >5 mmHg. At postoperative month 1, 14 of 17 eyes (82.4%) achieved 
surgical success, while at postoperative month 3, 13 of 17 eyes (76.5%) met the success criterion. At month 6, all 14 eyes 
with available follow-up (100%) met this criterion successfully. A scatter plot illustrating surgical success among eyes 
with available 6-month follow-up is presented in Figure 3.

Discussion
GDDs are broadly classified as valved or non-valved based on the presence of a flow-restricting mechanism.8 In the five-year 
Ahmed–Baerveldt Comparison (ABC) study, valveless GDDs were compared with valved GDDs and were shown to be 
associated with a significantly lower risk of failure due to inadequate IOP control or need for reoperation (p = 0.003), but at 
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the cost of increased safety-related failures, including persistent hypotony.9 These findings underscore the fundamental trade-off 
in valveless GDD design between improved efficacy and higher hypotony risk, which led to the development of the ACP-ST to 
potentially preserve IOP-lowering efficacy while mitigating early postoperative hypotony through increased intrinsic outflow 
resistance.

In this retrospective study, we report early clinical and safety efficacy data from a cohort of patients who were 
followed 6 months after undergoing standalone ACP-ST implantation. All procedures were performed at the same center 
by a single surgeon, ensuring consistency and validity of the surgical technique and results. To the best of our knowledge, 
this analysis represents the first data regarding ACP-ST outcomes to date.

Efficacy Profile
The Paul Glaucoma Implant (PGI; Advanced Ophthalmic Innovations, Singapore, Republic of Singapore) represents the 
most comparable valveless GDD with a similarly reduced inner lumen diameter of 127 μm. In José et al’s study 
evaluating the initial clinical safety and efficacy of PGI, 10 eyes had undergone prior glaucoma procedures, including 
trabeculotomy (2 eyes), GDD implantation (3 eyes), trabeculectomy (4 eyes), and microshunt implantation (1 eye).10 

Similarly, in our cohort, 12 eyes had a history of prior glaucoma surgical management, including gel stent implantation (6 
eyes), GDD implantation (1 eye), and trabeculectomy (3 eyes), reflecting a comparably complex and surgically 
experienced population.

In José et.al’s PGI evaluation, mean IOP decreased from 31.4 ± 10.0 mmHg at baseline to 13.8 ± 5.3 mmHg at 6 months, 
representing a 56.1% reduction (p < 0.001).10 At similar 6-month time point, our ACP-ST cohort demonstrated a reduction 
in mean IOP from 27.19 ± 6.29 mmHg at baseline to 12.21 ± 5.45 mmHg, representing a 55.1% reduction (p < 0.0001), 
indicating a comparable magnitude of IOP lowering to PGI. These findings support the ability of ACP-ST to achieve 
effective IOP control comparable to the current small lumen valveless GDD.

Meanwhile, the ACP-ST cohort also demonstrated a comparable reduction in medication burden to PGI. In José et.al’s 
study, mean medication use decreased from 2.7 ± 1.5 at baseline to 0.8 ± 1.1 at 6 months, representing a 70.4% (p < 0.05).10 

Similarly, in our cohort, the mean (SD) number of medications decreased from 3.35 ± 1.41 at baseline to 1.07 ± 0.99 at 

Figure 3 Scatter Plot of Preoperative Intraocular Pressure (IOP) Versus Postoperative IOP at 6 Months. The plot demonstrates the relationship between preoperative IOP 
(x-axis) and postoperative IOP at the 6-month visit (y-axis). Each point represents one eye with available 6-month follow-up; eyes without available data were omitted. 
A total of 14 eyes were included. Two eyes exhibited identical values and are displayed as separate adjacent Orange and black markers to facilitate visualization of both data 
points. The solid line represents equality between baseline and 6-month IOP. The dashed line indicates a 20% reduction from baseline. Eyes below the dashed line achieved at 
least a 20% reduction in IOP at 6 months.
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postoperative month 6 among the remaining 14 eyes, representing a 68.1% reduction (p < 0.0001). These findings further 
support the comparable efficacy of ACP-ST in reducing both IOP and medication burden at a similar follow up time point.

Safety Profile
No intraoperative complications were observed, and postoperative events were transient, self-limited, and consistent with 
those expected following GDD implantation. Importantly, no complications were directly attributable to the ACP-ST 
device. Although two notable postoperative events occurred during the study period, both were considered more likely to 
be related to patient-specific factors than device performance. In the case of the suprachoroidal hemorrhage, the patient 
demonstrated an initially favorable postoperative course with well-controlled IOP and no complications at 
postoperative day 1 and week 1; the hemorrhagic event developed only after resumption of systemic antithrombotic 
therapy in the setting of significant underlying medical comorbidities and coagulopathic risk factors. Similarly, the 
patient who ultimately required ACP-ST explantation had an otherwise standard postoperative recovery during the early 
follow-up period, with device removal becoming necessary only after repeated postoperative manipulation of the 
operative eye three months after implantation.

Beyond these individual cases, a major safety concern following GDD implantation is postoperative hypotony, 
especially in valveless GDDs.9,11 The ACP-ST was specifically engineered to mitigate this risk through a reduced 
inner lumen diameter, thereby providing intrinsic resistance to aqueous outflow, especially in the early postoperative 
period prior to fibrous encapsulation. Unlike traditional valved GDDs, which rely on a mechanical valve to restrict flow, 
the ACP-ST achieves flow modulation through its small-lumen design while maintaining the efficacy advantages 
associated with non-valved devices. Compared to the standard ACP device, which has an inner lumen diameter of 
305 μm and an outer diameter of 635 μm, the ACP-ST features a reduced inner lumen diameter of 127 μm and an outer 
diameter of 457 μm.6 Although this represents an approximately 60% reduction in lumen diameter, resistance to flow 
increases exponentially. This substantial increase in resistance, alongside proper suture size and placement, enables 
controlled aqueous drainage without the need for adjunctive flow-restricting techniques such as tube ligation. Consistent 
with this intended mechanism, no cases of hypotony were observed in our cohort, suggesting that the ACP-ST effectively 
achieves its design goal while maintaining stable postoperative intraocular pressure control.

While reducing the risk of hypotony is a key advantage of small-lumen designs in valveless GDDs, this approach 
introduces a distinct set of considerations, particularly the potential for early postoperative occlusion and subsequent 
transient IOP elevations. Devices with similarly small lumen diameters, such as the XEN 45 Gel Stent (XEN 45; 
Allergan PLC, Irvine, CA, United States), which has an inner lumen diameter of 45 μm, have been associated with early 
postoperative occlusion rates ranging from 3.9% to 8.0%, which can lead to transient IOP spikes.12–14 The substantially 
smaller lumen diameter of the XEN 45 compared with the ACP-ST (45 μm vs 127 μm) may contribute to these differing 
postoperative flow dynamics and occlusion profiles. For a more directly comparable lumen diameter, José et al reported 
postoperative iris synechiae around the tube in 3 of 24 PGI-implanted eyes (13%), a complication that may further 
contribute to impaired aqueous outflow and subsequent IOP elevation.10 In contrast, no cases of early postoperative IOP 
spikes or tube-related occlusion were observed in the ACP-ST cohort, suggesting that ACP-ST may provide stable early 
postoperative flow dynamics without the occlusion-related complications reported with other small-lumen devices; 
however, longer-term follow-up is required, as current observations are limited to 6 months.

Beyond device-specific considerations, a well-recognized concern associated with all GDDs, particularly with 
anterior chamber tube placement, is progressive corneal endothelial cell loss (CECL). Prior studies have demonstrated 
ECL of approximately 6–15% at 12 months and 11–18% at 24 months following GDD implantation.15 In our cohort, at 
the current 6-month follow-up, no significant corneal complications have been observed, and any corneal edema noted 
has been transient and consistent with expected postoperative findings. However, this time point remains insufficient to 
fully assess the impact on endothelial cell density, and longer-term follow-up is required, as the risk of progressive CECL 
cannot be excluded.
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Limitations
This study has several limitations. First, it is a retrospective analysis and is therefore subject to inherent biases, including 
selection bias and incomplete data capture. As this study was designed as a retrospective case series, no a priori sample 
size calculation or formal power analysis was performed, and the findings should be interpreted as exploratory rather than 
confirmatory. Additionally, the study was conducted at a single center, and all procedures were performed by a single 
surgeon, which may limit the generalizability of the findings to broader patient populations and surgical settings. It 
should also be recognized that, as a manufacturer-funded retrospective device study, there remains potential for bias 
despite adherence to standardized data collection and outcome assessment methods.

Another important limitation is the relatively small cohort size and incomplete availability of 6-month follow-up data. 
Of the original 17 eyes included in the study, only 14 had evaluable 6-month follow-up. Two eyes had not yet reached the 
6-month postoperative time point at the time of analysis, and one eye underwent ACP-ST explantation prior to 6 months. 
Consequently, the reported 6-month outcomes and surgical success rates were calculated based on the 14 eyes with 
available follow-up data and should be interpreted within this context.

Finally, the duration of follow-up remains relatively short, with primary outcomes assessed at 6 months. Although the 
early results are encouraging, longer-term follow-up is necessary to more fully evaluate the safety, efficacy, and 
durability of ACP-ST. In particular, complications such as progressive corneal endothelial cell loss and late tube- 
related occlusion may not be fully captured within the current follow-up period. Patients are currently undergoing 
continued follow-up, and additional data collection will be important for assessing long-term IOP control, medication 
burden, and overall surgical success.

Conclusion
In this retrospective cohort, ACP-ST demonstrated favorable early safety and efficacy outcomes, with significant 
reductions in IOP and medication burden through 6 months of follow-up, alongside a high rate of surgical success. 
No device-related complications, including hypotony or postoperative IOP spikes, were observed, suggesting that ACP- 
ST may provide early postoperative flow dynamics while achieving its intended design goal of mitigating hypotony risk. 
Taken together, these findings support the potential of ACP-ST as an effective small-lumen valveless glaucoma drainage 
device in the initial postoperative setting.

However, longer-term follow-up and prospective comparative studies are necessary to more fully define the safety 
and efficacy profile of ACP-ST. Future investigation should include continued follow-up of the current cohort through at 
least 12 and 24 months to assess the durability of IOP reduction, medication burden, surgical success, bleb function, and 
the potential development of CECL. In addition, prospective, multicenter comparative studies evaluating ACP-ST against 
established non-valved GDDs, such as ACP and the Baerveldt implant, are warranted. Such studies should incorporate 
standardized success criteria and longitudinal endothelial cell density monitoring to better characterize the relative 
efficacy and safety profile of ACP-ST and to guide device selection across different clinical scenarios.
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