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Abstract

Purpose: To evaluate the effectiveness of gonioscopy-assisted transluminal trabeculotomy (GATT), alone or combined with phacoemulsification,
in patients with primary open-angle glaucoma (POAG), pseudoexfoliative glaucoma (PEXG), and primary angle-closure glaucoma (PACG) in a
three-month prospective follow-up.

Methods: Prospective clinical study conducted at “Instituto de la Vision” between 2023 and 2024. Twenty-seven eyes were included: POAG
(n=13), PEXG (n=9), and PACG (n=5), treated with GATT alone or GATT + phacoemulsification. Outcomes included intraocular pressure (IOP),
number of hypotensive medications, best-corrected visual acuity (BCVA), and visual field mean deviation (MD). Paired t-tests were used for
comparison; p<0.05 was considered significant.

Results: A significant IOP reduction was observed in POAG and PEXG groups (-37.9% and -58.5%, p<0.05), with a decrease in medication use
of 64.7% and 66.7%, respectively. In the PACG group, IOP reduction was not statistically significant. The greatest IOP reduction occurred in the
GATT-only group (-58.2%). BCVA remained stable. The most frequent complication was mild, self-limited hyphema.

Conclusions: GATT, either standalone or combined with phacoemulsification, is a safe and effective surgical option for patients with primary
glaucomas, particularly in POAG and PEXG, allowing for significant pressure reduction and medication burden relief.

Keywords: Open-Angle Glaucoma; Exfoliation Syndrome; Angle-Closure Glaucoma; Trabeculotomy; Trabeculotomy

Abbreviations: POAG: Primary Open-Angle Glaucoma; PEXG: Pseudoexfoliative Glaucoma; IOP: Intraocular Pressure; GATT: Gonioscopy-
Assisted Transluminal Trabeculotomy; BCVA: Best-Corrected Visual Acuity; MIGS: Minimally Invasive Glaucoma Surgery; PEXG: Pseudoexfoliative
Glaucoma; PAS: Peripheral Anterior Synechiae

lines recommend early surgical intervention in advanced glauco-
mas to prevent visual loss [2,3].

Introduction

Glaucoma blindness is a major public health problem world-

wide. It is estimated that by 2040 approximately 112 million peo-
ple will suffer from glaucoma, consolidating this disease among
the main causes of irreversible blindness [1]. Intraocular pressure
(IOP) reduction is the only effective strategy to slow glaucoma-
tous progression. In advanced stages, more aggressive IOP control
(maintaining IOP <18 mmHg, ideally <14 mmHg) is associated
with lower risk of visual field deterioration [1,2] so clinical guide-

Trabeculectomy has been the standard surgery for decades
due to its efficacy in lowering I0P; however, it carries potential-
ly severe postoperative complications (hypotony, retinal detach-
ment, endophthalmitis), a risk that is accentuated in patients with
advanced glaucoma [2-4]. Consequently, there has been increased
interest in minimally invasive glaucoma surgery (MIGS), which
avoids the formation of a filtration bleb and offers a more favor-
able safety profile compared to traditional filtering surgery [5,6].
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Within MIGS, gonioscopy-assisted transluminal trabeculoto-
my (GATT), described by Grover et al. in 20147, stands out. GATT
is an ab interno procedure that preserves the conjunctiva and
eliminates resistance to aqueous humor drainage at the level of
the trabecular meshwork and the inner wall of Schlemm’s canal
[7,8]. Numerous prospective studies and case series have report-
ed encouraging results with GATT in the medium term [9]. In pri-
mary open angle glaucoma (POAG), for example, an average 10P
reduction of 35-40% has been observed 1 to 2 years post-surgery,
with success rates (blood pressure control with medication re-
duction) exceeding 75% [10,11]. These results are comparable to
those obtained with trabeculectomy in eyes with GPAA, but with
fewer complications related to the filtering procedure [12,13].

In fact, GATT has been proposed as a safe and effective alter-
native to trabeculectomy even in advanced glaucoma, achieving
significant IOP reductions with low incidence of serious compli-
cations [14] because it does not require the creation of a filtering
bleb. The efficacy of GATT extends to secondary glaucomas and
aggressive forms of the disease. In pseudoexfoliative glaucoma
(PEXG), recent studies have shown that GATT achieves a signif-
icant decrease in IOP and reduction in the number of drugs re-
quired, with a low complication profile and without the need for
conjunctival bleb [15].

Some findings further suggest that 360° trabeculotomy may
exert an even greater effect in pseudoexfoliative glaucomas than
in primary glaucomas, given that the drainage obstruction in exfo-
liative syndrome is predominantly located at the trabecular level
[16]. This would support the ability of GATT to directly remove
obstructive material deposited in the trabecular meshwork, ex-
plaining the remarkable IOP reduction observed in GPEX. On the
other hand, in primary narrow-angle glaucoma (PACG) surgical
management presents additional challenges.

Phacoemulsification of the lens alone can widen the iridocor-
neal angle and contribute to lower IOP - as demonstrated by the
EAGLE clinical trial in primary angle-closure [17], but many pa-
tients require steeper IOP decreases. In this context, combining
MIGS surgery with lens extraction is an attractive strategy. A re-
cent randomized clinical trial in patients with GPAE and cataract
showed that adding GATT to phacoemulsification achieved great-
er IOP reduction, lower drug dependence and a higher surgical
success rate compared to performing phacoemulsification alone
[3]- This result suggests a synergistic effect when simultaneously
addressing the angular closure component, through lensectomy,
and trabecular resistance, through ab interno trabeculotomy.

The option of combining cataract surgery with an antiglauco-
matous intervention is not new; historically it has attracted inter-
est due to the frequent coincidence of both pathologies in older
patients [18]. A single combined procedure avoids the trauma
of two separate surgeries and, in addition, prevents the cataract
progression that often follows glaucoma filtering surgery [18].
Multiple variants of combined glaucoma surgery have been devel-

oped in recent years. In the specific case of GATT combined with
phacoemulsification (PHACO-GATT), prospective series have re-
ported favorable results in terms of blood pressure control and
reduction of medical treatment in patients with glaucoma and cat-
aract [17,18]. In a 24-month follow-up, for example, success rates
greater than 80-85% were achieved when combining GATT with
phacoemulsification, with average IOP decreases to ranges of 14-
16 mmHg and no vision-threatening complications [16-18]. These
preliminary data support the safety and efficacy of combined sur-
gery, although long-term evidence is still limited [18].

Despite the promising results mentioned above, much of the
available evidence on GATT comes from retrospective studies or
single case series, which may introduce biases. There is a need to
confirm these findings under rigorous prospective designs. In fact,
in recent years, randomized controlled trials focusing on MIGS
techniques, comparing trabecular shunt devices [17] or evaluat-
ing internal trabeculotomy variants [16,17] have begun to be pub-
lished, reflecting the search for level I evidence in glaucoma sur-
gery. However, knowledge gaps persist regarding the optimal role
of GATT, particularly in subtypes such as GPEX and narrow-an-
gle glaucoma. Therefore, we have designed a prospective clinical
study to evaluate the efficacy and safety of GATT, alone and in
combination with phacoemulsification, in patients with primary
open-angle glaucoma (POAG), pseudoexfoliative glaucoma (PEXG)
and narrow-angle glaucoma (PACG). This study follows the CON-
SORT 2010 guidelines for clinical trial reporting [19], ensuring
transparency in the conduct and reporting of each phase.

Materials and Methods
Study design

A prospective, longitudinal, single-center clinical trial was
conducted to evaluate the efficacy of gonioscopy-assisted translu-
minal trabeculotomy (GATT), alone or combined with phacoemul-
sification, in the control of intraocular pressure (IOP) in patients
with primary open-angle glaucoma (POAG), pseudoexfoliative
glaucoma (PEXG), and primary narrow-angle glaucoma (PACG).
The study included two parallel intervention groups: one with
isolated GATT surgery and the other with combined phacoemul-
sification plus GATT surgery in the same surgical procedure.
Assignment to combined surgery depended on the presence of
significant cataract; no masking was performed since the type of
intervention was evident to surgeons and patients. All patients
were followed prospectively for 12 months, with preoperative
baseline assessments and postoperative follow-ups scheduled at
1 week, 1, and 3 months. This prospective and longitudinal de-
sign allowed the collection of data in a standardized manner over
time, constituting a methodological strength for the reliability of
the results.

Participants

The study was conducted at the “Instituto de la Visién” (I0I)
and included consecutive adult patients seen between October
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2022 and June 2024 who met the inclusion criteria. All partici-
pants had a confirmed diagnosis of POAG, PEXG or PACG in mod-
erate to advanced stages, with indication for antiglaucomatous

Table 1: Inclusion and Exclusion Criteria.

surgery according to clinical evaluation. Patients with other forms
of secondary glaucoma were excluded (Table 1) to obtain a homo-
geneous sample.

Inclusion Criteria

Exclusion Criteria

Age = 18 years, any sex.

Secondary glaucomas other than PEXG (e.g., neovascular, inflammatory,
traumatic, or congenital glaucoma).

Clinical diagnosis of POAG, PEXG, or PACG (open or narrow angle con-
firmed by gonioscopy, with documented glaucomatous damage).

Inability to perform gonioscopy or Schlemm canal catheterization (se-
vere corneal opacity, irreversible 360° angle synechiae).

Uncontrolled I0P with maximally tolerated medical therapy, or progres-
sion of glaucomatous damage despite treatment.

Contraindications for GATT: inability to discontinue anticoagulants,
uncorrected coagulopathy, unstable intraocular lens, lens subluxation, or
severe corneal endothelial damage.

Corneal clarity sufficient for surgical gonioscopy (clear visualization of
angle structures).

Previous filtering surgery or valve implantation in the study eye (altering
Schlemm canal continuity).

In the combined surgery group: presence of concomitant cataract requir-
ing lens extraction (visual impairment or angle narrowing contribution).

Patient refusal to participate or inability to attend 12-month follow-up.

POAG: Primary Open-Angle Glaucoma; PEXG: Pseudoexfoliative Glaucoma; PACG: Primary Angle-Closure Glaucoma; IOP: Intraoc-
ular Pressure; GATT: Gonioscopy-Assisted Transluminal Trabeculotomy.

Sample Size: 27 eyes of 24 consecutive patients who met the
established selection criteria were included. Of these, 5 eyes were
assigned to isolated GATT intervention, while 22 eyes were treat-
ed by combined phacoemulsification and GATT surgery (PHA-
CO-GATT). All patients signed written informed consent before
entering the study, according to institutional ethical guidelines
and international clinical research regulations.

Intervention

Surgical procedure: All surgeries were performed by the
same glaucoma expert surgeon, under peribulbar anesthesia and
under ambulatory surgery conditions. The GATT technique was
performed following the original description by Grover et al. us-
ing an ab-internal approach [20]. In general terms, the procedure
consists of performing a goniotomy in the nasal quadrant through
an incision in the trabecular meshwork, introducing a microcath-
eter or a 5-0 polypropylene suture along 360° of Schlemm’s canal,
and finally exerting external traction on the end of the thread to
achieve a complete 360° circumferential trabeculotomy, without
the need for scleral or conjunctival incisions [20].

Combined Surgery: In cases assigned to combined surgery,
phacoemulsification with intraocular lens (IOL) implantation
followed by the GATT procedure was performed in the same
surgical procedure. Specifically, after removal of the opaque lens
by phacoemulsification, we proceeded to inject viscoelastic and
perform transluminal trabeculotomy as described above, taking
advantage of the larger anterior chamber width after phacoemul-
sification. This sequential approach (phacoemulsification before
GATT) sought to optimize gonioscopic visualization and safety
during catheterization of Schlemm'’s canal [21]. In patients with-
out significant cataract, only GATT was performed, preserving the
lens.

Postoperative Care: After surgery, all patients received the
same postoperative regimen consisting of antibiotic eye drops
and intensive topical corticosteroids during the first week, gradu-
ally reducing according to inflammation. Hypotensive medication
was continued or readjusted according to IOP at each control. In-
traoperative and postoperative complications were recorded, pro-
viding treatment according to clinical practice.

Variables and Measurement Instruments

Specified clinical outcome variables were defined and stan-
dardized instruments were used for their measurement:

Intraocular Pressure (IOP): primary efficacy variable. Mea-
sured in mmHg by Goldmann tonometry at each visit (preopera-
tive and postoperative controls at 1 week, 1 and 3 months). IOP
reduction was calculated as the absolute and percentage differ-
ence from baseline for each eye.

Automated Visual Field (VF): Evaluated by computerized
campimetry with SITA-FAST protocol in the Humphrey analyzer
(Carl Zeiss Meditec®), using the 24-2 program. The mean devi-
ation (MD) value was recorded as a continuous measurement in
decibels (dB), both preoperatively and at 3 months postoperative-
ly. The objective was to detect functional progression of glaucoma-
tous damage. Progression was defined as a sustained worsening
of MD greater than 1 dB, confirmed in at least two consecutive
fields. The values were used as a secondary measure of efficacy
and correlated with IOP variations.

Surgical Success Rate: complete success was defined as
achieving an IOP < 18 mmHg and a reduction = 20% from baseline
without antihypertensive medication; qualified success if these
goals were achieved with medication; and failure if IOP goals
were not achieved or if additional surgery was necessary to con-
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trol glaucoma. This variable was assessed at 12-month follow-up
and for survival analysis.

Number of Antihypertensive Medications: Counted the
number of topical antiglaucomatous drugs that each patient re-
quired before surgery and at each control during follow-up, ad-
justing for clinical need.

Best Corrected Visual Acuity (BCVA): Measured in each eye
by Snellen chart (converted to log MAR) preoperatively and at the
end of follow-up, to monitor visual changes associated with sur-
gery.

Biomicroscopy: Performed at all pre- and postoperative vis-
its to evaluate anterior segment integrity, inflammation (anterior
chamber swelling), presence of hyphema, corneal opacity or an-
terior synechiae.

Gonioscopy: The iridocorneal angle was evaluated by means
of a four-mirror Sussman-type slit-lamp lens. The degree of an-
gular opening according to Shaffer’s classification (0-4) and the
presence of peripheral anterior synechiae (PAS) were recorded.
This evaluation was especially relevant in patients with PAS to
document angular reopening or postsurgical synechiae.

Postoperative Complications: Systematically recorded at
each visit. In particular, the occurrence of hyphema and corneal
edema, transient hypertension, synechiae, infections or any ad-
verse event was monitored. Spontaneous resolution of hyphema
and other complications was documented until discharge.

All evaluations were performed by team ophthalmologists,
standardizing measurements to minimize bias. Data was record-
ed on specific forms and then entered an electronic database for
analysis.

Statistical Analysis

The data collected were analyzed with IBM SPSS Statistics
software. Prior to inferential analysis, the distribution of contin-
uous variables was checked using the Shapiro-Wilk test. Variables
with approximately normal distribution were summarized as

Table 2: Baseline Clinical Characteristics.

mean * standard deviation and compared using parametric tests:
paired Student’s t-test to compare IOP and other pre- vs. postop-
erative values within each group, and unpaired Student’s t-test to
compare differences between the GATT alone vs. combined group
at each time point. In case of non-normal distribution, equivalent
non-parametric tests were used: Wilcoxon test for paired compar-
isons and Mann-Whitney U for comparisons between groups. Cat-
egorical variables (e.g., proportion of successful eyes, incidences
of complications) were expressed as percentages and analyzed
using the chi-square test or Fisher’s exact test, as appropriate.

A bilateral significance level of p < 0.05 was used in all hypoth-
esis contrasts. Per-protocol analyses were performed; in addition,
an intention-to-treat sensitivity analysis was performed consid-
ering as failures the possible patients lost to follow-up. No adjust-
ment for multiplicity was made since the primary objective was a
single I0P reduction, but secondary findings were interpreted in
an exploratory manner.

Ethical Procedures: This study was conducted following the
fundamental ethical principles for clinical research, guaranteeing
respect for the rights of the participants. The research complied
with regulations on personal data protection, informed consent
and patient welfare.

Results

Twenty-seven eyes of 24 patients were included, with a mean
age of 71.6 £ 8.6 years (range: 56-91). Of the total, 58.3% were
male (n = 14) and 41.7% female (n = 10). Regarding diagnosis,
13 eyes (48.1%) corresponded to primary open-angle glaucoma
(POAG), 9 eyes (33.3%) to pseudoexfoliative glaucoma (PEXG)
and 5 eyes (18.5%) to primary narrow-angle glaucoma (PACG).
Regarding the intervention, 22 eyes (81.5%) underwent com-
bined phacoemulsification + GATT (PHACO-GATT) surgery, and 5
eyes (18.5%) underwent GATT alone. Preoperatively, mean intra-
ocular pressure (I0P) was 22.3 + 6.9 mmHg, mean number of anti-
glaucomatous medications was 3.4 + 0.7, and mean best corrected
visual acuity (BCVA) was 0.19 logMAR (Table 2).

Variable Value
Eyes (n) 27
Age (mean * SD) 71.6 £8.6
Age (range, years) 56-91
Male gender, n (%) 14 (58.3)
Diagnosis, n (%)
POAG 13 (48.1)
PEXG 9(33.3)
PACG 5(18.5)
I0P, mmHg 22.3+69
No. of hypotensive medications 34+0.7
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Values are expressed as mean * standard deviation unless oth-
erwise specified. POAG: Primary Open-Angle Glaucoma; PEXG:
Pseudoexfoliative Glaucoma; PACG: Primary Angle-Closure
Glaucoma; IOP: Intraocular Pressure.

Changes in Intraocular Pressure (I0P)

At three months postoperatively, mean 10P decreased to 12.4

Table 3: Clinical Characteristics and Outcomes.

+ 8.3 mmHg, representing an overall reduction of 44.3%. This de-
crease was statistically significant in the POAG (-37.9%; p < 0.05)
and PEXG (-58.5%; p < 0.05) subgroups. In contrast, the decrease
in the PACG group (-33.9%) did not reach statistical significance,
probably due to the smaller sample size and greater intra-individ-
ual variability (Table 3).

Factor All (n=27) POAG (n=13) PEXG (n=9) PACG (n=5)
Sex (n=24, %)
Male 14 (58.3) 6 (55) 7 (88) 1(20)
Female 10 (41.7) 5 (45) 1(12) 4 (80)
Age (years) 71.6 £8.6 73+7.8 74 £4.9 61.4+3.8
Pre-op IOP (mmHg) 22.3+69 19.5+4.9 234+6.6 28.0+9.3
[OP Day 1 16.1+9.1 152+7.8 15.4+10.3 19.8+10.9
I0P Month 1 13.0+85 124 +43 109+3.3 18.4+18.6
I0P Month 3 124 +83 12.1+35 9.7+ 2.4 18.2+18.4
A% Pre-3m -44.30% -37.90% -58.50% -33.90%
Pre-op meds (n) 34+0.7 34+0.7 33+0.5 3.8+0.8
Post-op meds (n) 1.3+£1.3 1.2+13 1.1+13 20x1.6
A% Pre-3m -61.70% -64.70% -66.70% -47.40%
Pre-op BCVA (logMAR) 0.19+0.52 0.23 +0.40 0.19 £ 0.30 0.15+0.52
Post-op BCVA (logMAR) 0.14 £0.52 0.14 £0.52 0.18 £0.30 0.05+0.70
A% Pre-3m -26.30% -39.10% -5.30% -66.70%
Pre-op visual field MD (dB) -20.1+99 -20.5+79 -19.3+13.4 -20.5+9.4

Data are expressed as mean * standard deviation or n (%).

IOP: Intraocular Pressure; BCVA: Best-Corrected Visual Acuity; MD: Mean Deviation; Pre-Op: Preoperative; Post-Op: Postoperative.

Reduction in the Number of Drugs

The number of antihypertensive drugs was significantly re-
duced in all subgroups. In POAG, the mean decreased from 3.4
to 1.2 medications (-64.7%; p < 0.05); in PEXG, from 3.3 to 1.1
(-66.7%; p < 0.05); and in PACG, from 3.8 to 2.0 (-47.4%; p < 0.05).
These results reflect a significant decrease in the post-surgical
pharmacologic burden, especially in open-angle glaucoma (Table
3).

Visual Field

Regarding visual field analysis, the preoperative Mean Devi-
ation (MD) was -20.1 *+ 9.9 dB in the entire cohort. When broken
down by diagnostic subgroups, the values were similar: POAG
-20.5+7.9dB,PEXG-19.3 + 13.4 dB and PACG -20.5 + 9.4 dB. Since
postoperative measurements at 3 months are not yet available, it
was not possible to evaluate significant changes in this functional
variable in the present analysis. Its inclusion in longer-term fol-
low-up is contemplated (Table 4).

Table 4: Baseline visual field loss by diagnostic group (mean deviation in dB).

Group Baseline MD (dB) Comments on Change
All -20.1+£9.9 Postoperative values not yet assessed
POAG -20.5+79 -
PEXG -19.3+13.4 -
PACG -20.5+94 -

Mean Deviation (MD) is expressed in decibels (dB) and represents the baseline visual field loss measured by automated perimetry.
No postoperative MD data were available at 3 months.

POAG: Primary Open-Angle Glaucoma; PEXG: Pseudoexfoliative Glaucoma; PACG: Primary Angle-Closure Glaucoma.

How to cite this article: Herrera Zech José, Barrera-Arshavin Piero, Pérez-Miranda Matias and Pérez-Gonzalez Mauricio. Prospective Study on
Effectiveness of GATT Alone or Combined with Phacoemulsification in Patients with Primary Open-Angle, Pseudoexfoliative, and Primary Angle-Closure
Glaucoma. JOJ Ophthalmol. 2025; 13(3): 555861. DOI: 10.19080/J0J0.2025.13.555861


http://dx.doi.org/10.19080/JOJO.2025.13.555861

JOJ Ophthalmology

Analysis According to Type of Intervention

To identify differences related to the type of procedure, a
comparative analysis was performed between three groups: GATT
alone (n =5), PHACO-GATT in POAG + PEXG (n=17), PHACO-GATT
in PACG (n = 5). The greatest IOP reduction was observed in the
GATT alone group, with a 58.2% decrease (from 23.0 + 8.8 to 9.6
+ 3.2 mmHg; p < 0.05). The PHACO-GATT group in POAG + PEXG
showed a 43.9% reduction (from 20.5 + 4.9 to 11.5 * 3.3 mmHg;

p < 0.05). In the PHACO-GATT group in PACG, IOP was reduced
by 33.9% (from 28.0 + 9.3 to 18.2 + 18.4 mmHg), but without
statistical significance (Table 5). Regarding the hypotensive drug
load, all three groups showed statistically significant reductions:
PHACO-GATT in POAG + PEXG: from 3.2 + 0.4 to 1.0 + 1.2 drugs
(-68.8%); GATT alone: from 4.0 + 0.7 to 1.6 + 1.5 drugs (-60.0%);
PHACO-GATT in PACG: from 3.8 + 0.8 to 2.0 + 1.6 drugs (-47.4%)
(Table 6).

Table 5: Mean IOP (+SD) and number of medications by diagnosis at baseline and 3 months.

10P POAG (n=13) A% PEXG (n=9) A% PACG (n=5) A%
Pre-op 19.5+49 - 234+6.6 28.0+9.3
3 months 12.1+35 -37.9%* 9.7+2.4 -58.5%* 18.2+18.4 -33.90%
Medications POAG (n=13) A% PEXG (n=9) A% PACG (n=5) A%
Pre-op 34+07 - 33%0.5 3.8+0.8
3 months 1.2+13 -64.7%* 1.1+1.3 -66.7%* 2016 -47.4%*

Values are expressed as mean * standard deviation (SD). POAG: Primary Open-Angle Glaucoma; PEXG: Pseudoexfoliative Glaucoma;

PACG: Primary Angle-Closure Glaucoma.

*Statistically significant reduction compared to baseline (p < 0.05).

Table 6: Mean IOP and number of medications by surgical procedure (baseline vs. 3 months).

10P GATT(n=5) A% GATT + Phaco A% GATT + Phaco A%
(POAG + PEXG) (PACG)(n=5)
(n=17)
Pre-op 23.0+88 - 20.5+4.9 28.0+9.3
3 months 9.6 +3.2 -58.2%* 11.5+3.3 -43.9%* 18.2+18.4 -33.90%
Medications GATT(n=5) A% GATT + Phaco(PO- A% GATT + Phaco A%
AG + PEXG) (n=17) (PACG) (n=5)
Pre-op 4.0x0.7 - 3204 3.8+0.8
3 months 1.6 £1.5 -60.0%* 1.0+1.2 -68.8%* 2016 -47.4%*

Values expressed as mean + Standard Deviation (SD). IOP: Intraocular Pressure; GATT: Gonioscopy-Assisted Transluminal Trabec-
ulotomy; Phaco: Phacoemulsification; POAG: Primary Open-Angle Glaucoma; PEXG: Pseudoexfoliative Glaucoma; PACG: Primary

Angle-Closure Glaucoma.

*Statistically significant reduction compared to preoperative values (p < 0.05).

Changes in Visual Acuity

Global AVMC improved discreetly from 0.19 to 0.14 log MAR
at 3 months postoperatively. No statistically significant differenc-
es were found in any of the subgroups, although it is important
to consider that the visual improvement in the combined group
could be related to lens extraction, and not exclusively to antiglau-
comatous surgery.

Complications

The complications observed were generally mild and tran-
sient. The most frequent was hyphema, present in 63% of eyes
(n = 17), mostly mild (<1 mm) and resolved spontaneously at
follow-up. Only one patient presented a 3-mm hyphema, with no
subsequent sequelae. Five patients (18.5%) developed hyperten-
sive elevations greater than 30 mmHg within the first 24 hours

postoperatively, the highest reaching 35 mmHg. All were con-
trolled with medical treatment without visual complications.

Discussion

This study evaluated the effectiveness of the GATT procedure
and GATT combined with phacoemulsification (PHACO-GATT)
in three subtypes of glaucoma: primary open-angle glaucoma
(POAG), pseudoexfoliative glaucoma (PEXG), and primary nar-
row-angle glaucoma (PACG). The best results were observed in
the PEXG subgroup, where the reduction in intraocular pressure
(IOP) and the number of hypotensive medications was statistically
significant, which is consistent with previous studies highlighting
the high response to GATT in glaucomas with dysfunctional tra-
becular meshwork as in PEXG (Figure 1). Our results confirm that
GATT represents an effective alternative in patient’s refractory to
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medical treatment who seek to avoid the complications of tradi-
tional filtering surgeries. During the follow-up period, no patient
with either POAG or PEXG required a new surgical intervention,
even considering that the sample included advanced glaucomas,

mean preoperative mean deviation (MD) of -20.1 dB, which rein-
forces the potential of GATT as a useful technique even in severe
stages [21].
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Figure 1. Intraocular Pressure and Number of Medications by Glaucoma Type o
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Mean intraocular pressure (solid lines) and number of hypotensive medications (dotted lines) at baseline, 1 day, 1 month, and 3 months
postoperatively, stratified by glaucoma type: primary open-angle glaucoma (POAG), pseudoexfoliative glaucoma (PEXG), and primary
angle-closure glaucoma (PACG). Error bars represent standard deviation. Significant reductions were observed in POAG and PEXG groups
(p <0.05).
Figure 1: Intraocular pressure and number of Medications by glaucoma type.
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In the PACG subgroup, the IOP reduction did not reach statisti-
cal significance, probably due to the low sample size and to a par-
ticular case operated in the context of acute glaucoma, which bi-
ased the averages. However, a significant reduction in the number
of drugs was observed. These findings suggest that studies with a
larger sample size and stratification according to the evolutionary
phase of glaucoma could better clarify the role of GATT in PACG.
Furthermore, it would be interesting to compare PHACO versus
PHACO-GATT in this subgroup to assess whether there is a clini-

cally relevant synergistic effect [22,23] (Figure 2). Regarding the
safety of the procedure, GATT presented a favorable profile, the
most common complication was hyphema, usually mild (<1 mm)
and self-limited. Only one case presented a 3-mm hyphema, which
also did not require further intervention. Immediate hypertensive
peaks (postoperative day 1) were rare and managed conservative-
ly, with no recurrences at follow-up. These results coincide with
those reported by Grover et al. who highlighted the low rate of
major complications in surgeries with GATT?7.
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This figure illustrates the mean intraocular pressure (IOP, in mmHg; solid lines, left y-axis) and the mean number of hypotensive medications
(dashed lines, right y-axis) over time (preoperative, day 1, month 1, and month 3) for three surgical subgroups: GATT alone (black),
Phaco+GATT for POAG and PEXG (dark gray), and Phaco+GATT for PACG (light gray). All groups show a consistent reduction in both IOP
and medication burden, with the most pronounced changes observed in the Phaco+GATT POAG/PEXG group.
Figure 2: Intraocular pressure and number of hypotensive medications according to surgical technique.
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Conclusion Phacoemulsification =~ with  gonioscopy-assisted  transluminal
trabeculotomy versus phacoemulsification alone in primary

GATT proved to be an effective and safe technique for the treat-
ment of glaucoma, especially in patients with POAG and PEXG who
do not respond adequately to medical therapy. At 3-month fol-
low-up, a significant reduction in IOP and number of hypotensive
medications was achieved, being more pronounced in the PEXG
subgroup, suggesting that this condition could particularly benefit
from the procedure. In the PACG subgroup, although the reduction
in IOP was not statistically significant, a relevant decrease in the
number of medications was observed, which warrants future re-
search with larger sample size and direct comparisons with PHA-
CO alone, to evaluate the possible additional advantage of GATT.
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