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EDITORIAL

options.6 On the other hand, postoperative outcomes and their 
relationship with gonioscopic findings in the long term might 
shed light on how wound healing in the SC affects surgical 
outcomes.

The Minimally Invasive Conundrum
Of course, GATT is minimally invasive when it comes to conjunctival 
handling and is also a bleb-free surgery. It is, therefore, free 
of bleb-related complications, with a better safety-to-efficacy 
profile.11 But it is not minimally invasive when it comes to the 
vital TM.

Pat i e n t Se l e c t i o n: Wh o a r e t h e Be S t Fi tS?
Type of Glaucoma
As is true for almost any other surgical technique, patient 
selection is the key to surgical success. The surgical outcomes 
of GATT are known to be good in pediatric/juvenile glaucoma 
and secondary glaucomas.12,13 POAG, steroid-induced glaucoma, 
PEXG, and pigmentary glaucoma patients also do well with 
GATT surgery. In patients with PEXG, it is possible to achieve 
single-digit IOPs.14 GATT surgery can also be done in patients 
with primary angle closure glaucoma combined with phaco and 
goniosynechiolysis with good outcomes and low complication 
rates.15,16 This stands to reason since we bypass the main 
underlying pathology by decreasing the outflow resistance at 
the level of the juxtacanalicular TM. Even in glaucoma patients 
with a history of prior corneal surgery, GATT was found to be 
safe and successful.17

Stage of Glaucoma
Gonioscopy-assisted transluminal trabeculotomy (GAT T) 
surgery can be done in all stages of glaucoma since the entire 
circumference of the collector system is opened instead of a 

The ab interno approach for gonioscopy-assisted transluminal 
trabeculotomy (GATT) is one of the torchbearers of the minimally 
invasive glaucoma surgery (MIGS) revolution. The surgery does 
not ravage the conjunctiva-like bleb-dependent procedures and 
can achieve intraocular pressures (IOPs) in the low teens across the 
glaucoma spectrum,1 saving it from being clubbed as a “minimally 
effective glaucoma surgery.”2 Moreover, both its safety and efficacy 
profile are comparable to that of trabeculectomy, the reigning gold 
standard of glaucoma surgery. It may be performed with both the 
humble prolene suture and an illuminated micro-catheter. The 
former, especially, is an extremely cost-effective MIGS for both 
primary and secondary glaucomas in adults as well as children.3

rat i o n a l e B e h i n d Gatt Su r G e ry: hoW 
do e S i t Wo r k, a n d F o r hoW lo n G?
Outflow Resistance and Glaucoma
The complex, fenestrated network of trabecular meshwork (TM) 
cells within the extracellular matrix form the basis for aqueous 
humor outflow resistance and, consequently, the pathophysiology 
of various types of glaucoma. It is also the site of various therapeutic 
strategies that target trabecular dysfunction. There is a growing body 
of evidence demonstrating that the juxtacanalicular TM is the site for 
maximum outflow resistance. Thus, the rationale for GATT is to remove 
TM and the inner wall of Schlemm’s canal (SC), which is the major site 
of the resistance.4–8 The ab interno approach of GATT allows direct 
visualization of the “trabecular shelf,” which indicates an open, cleaved 
collector system. However, it is critical to remember that it destroys 
the entire TM circumferentially, and that is the crux of its efficacy.

Wound Modulation and Long-term Implications
At least for the foreseeable future, there are no means of 
modulating wound healing at the TM, which may have 
implications for its efficacy and success rates in the long term. 
There might be some preoperative risk factors that may modulate 
wound healing and surgical outcomes. Both might be influenced 
by several factors, such as the patient’s age, disease stage, 
duration of topical glaucoma medications, coexisting ocular 
problems and the characteristics of the angle. However, there 
is no marker like a bleb showing how SC heals postoperatively. 
GATT’s success rates seem to be promising in moderate to 
advanced open-angle glaucoma (OAG), with an overall success 
rate of 83.7%.9 Patients with pseudoexfoliative glaucoma (PEXG) 
seem to have more favorable success rates (79%) compared 
to primary OAG (POAG) (73%); however, the difference was 
not statistically significant at the end of the 3rd year.10 Future 
glaucoma research focuses on restoring the functionality of 
the TM and also the distal outflow system. Patients who have 
undergone GATT or have already dysfunctional distal outflow 
may just, therefore, become ineligible for these therapeutic 

1Department of Glaucoma Services, Fortis Memorial Hospital, 
Gurugram, Haryana, India
2Department of Ophthalmology, School of Medicine, Atilim University, 
Ankara, Turkey
3Department of Ophthalmology, Glaucoma Service, Government 
Medical College, Chandigarh, India
Corresponding Author: Shibal Bhartiya, Department of Glaucoma 
Services, Fortis Memorial Hospital, Gurugram, Haryana, India, e-mail: 
shibalbhartiya@gmail.com

How to cite this article: Bhartiya S, Aktas Z , Ichhpujani P. Is GATT the 
Answer? J Curr Glaucoma Pract 2023;17(4):167–168.
Source of support: Nil
Conflict of interest: None

Is GATT the Answer?
Shibal Bhartiya1, Zeynep Aktas2, Parul Ichhpujani3

Journal of Current Glaucoma Practice (2023): 10.5005/jp-journals-10078-1425



Is GATT the Answer?

Journal of Current Glaucoma Practice, Volume 17 Issue 4 (October–December 2023)168

systematic review. Semin Ophthalmol 2023;38(2):178–182.  
DOI: 10.1080/08820538.2022.2094715

4. Rosenquist R, Epstein D, Melamed S, et  al. Outflow resistance of 
enucleated human eyes at two different perfusion pressures and 
different extents of trabeculotomy. Curr Eye Res 1989;8(12):1233–
1240. DOI: 10.3109/02713688909013902

5. Bhartiya S, Ichhpujani P, Shaarawy T. Surgery on the trabecular 
meshwork: histopathological evidence. J Curr Glaucoma Pract 
2015;9(2):51–61. DOI: 10.5005/jp-journals-10008-1184

6. Dada T, Mahalingam K, Bhartiya S. Minimally invasive glaucoma 
surgery-to remove or preserve the trabecular meshwork: that is 
the question? J Curr Glaucoma Pract 2021;15(2):47–51. DOI: 10.5005/
jp-journals-10078-1299

7. Buffault J, Labbé A, Hamard P, et  al. The trabecular meshwork: 
structure, function and clinical implications. a review of the literature. 
J Fr Ophtalmol 2020;43(7):e217–e230. DOI: 10.1016/j.jfo.2020.05.002

8. Johnstone M, Xin C, Tan J, et al. Aqueous outflow regulation - 21st 
century concepts. Prog Retin Eye Res 2021;83:100917. DOI: 10.1016/j.
preteyeres.2020.100917

9. Aktas Z, Ucgul AY, Bektas C, et  al. Surgical outcomes of prolene 
gonioscopy-assisted transluminal trabeculotomy in patients 
with moderate to advanced open-angle glaucoma. J Glaucoma 
2019;28(10):884–888. DOI: 10.1097/IJG.0000000000001331

10. Aktas Z, Ozdemir Zeydanli E, Uysal BS, et al. Outcomes of prolene 
gonioscopy assisted transluminal trabeculotomy in primary 
open angle glaucoma and pseudoexfoliation glaucoma: a 
comparative study. J Glaucoma 2022;31(9):751–756. DOI: 10.1097/
IJG.0000000000002063

11. Mathew DJ, Buys YM. Minimally invasive glaucoma surgery: a critical 
appraisal of the literature. Annu Rev Vis Sci 2020;6:47–89. DOI: 10.1146/
annurev-vision-121219-081737

12. Go MS, Freedman SF. Minimally invasive glaucoma surgery in 
childhood glaucoma. Curr Opin Ophthalmol 2022;33(2):91–96.  
DOI: 10.1097/ICU.0000000000000827

13. Aktas Z, Ozmen MC, Ozdemir Zeydanli E, et al. Efficacy and safety 
of gonioscopy-assisted transluminal trabeculotomy for primary 
congenital glaucoma. J Glaucoma 2023;32(6):497–500. DOI: 10.1097/
IJG.0000000000002192

14. Boese EA, Shah M. Gonioscopy-assisted transluminal trabeculotomy 
(GATT) is an effective procedure for steroid-induced glaucoma. J 
Glaucoma 2019;28(9):803–807. DOI: 10.1097/IJG.0000000000001317

15. Sharkawi E, Artes PH, Lindegger DJ, et  al. Gonioscopy-assisted 
transluminal trabeculotomy in primary angle-closure glaucoma. 
Graefes Arch Clin Exp Ophthalmol 2021;259(10):3019–3026.  
DOI: 10.1007/s00417-021-05244-7

16. Fontana L, De Maria M, Iannetta D, et  al. Gonioscopy-assisted 
transluminal trabeculotomy for chronic angle-closure glaucoma: 
prel iminar y results .  Graefes Arch Cl in E xp Ophthalmol 
2022;260(2):545–551. DOI: 10.1007/s00417-021-05400-z

17. Smith OU, Butler MR, Grover DS, et al. Twenty-four-month outcome 
of gonioscopy-assisted transluminal trabeculotomy (GATT) in eyes 
with prior corneal transplant surgery. J Glaucoma 2022;31(1):54–59. 
DOI: 10.1097/IJG.0000000000001949

18. https://www.reviewofophthalmology.com/article/everything-you-
need-to-know-about-gatt (Accessed on 23rd 2023)

19. Grover DS, Godfrey DG, Smith O, et  al. Outcomes of gonioscopy-
assisted transluminal trabeculotomy (GATT) in eyes with prior 
incisional glaucoma surgery. J Glaucoma 2017;26(1):41–45.  
DOI: 10.1097/IJG.0000000000000564

segment. In advanced glaucoma, requiring IOPs in the low teens 
or single digits, GATT surgery can still be a reasonable option 
with the understanding that further medications or interventions 
might be needed over the disease course. However, in advanced 
cases with a mean deviation worse than −15 dB, GATT is less likely 
to work as such patients have resistance to outflow at multiple 
layers.

It has also been seen that virgin eyes or eyes with less exposure 
to antiglaucoma drugs do better with GATT than those that have 
had years of drug exposure.18

GATT has also been successful in treating 60–70% of POAG 
patients with prior incisional glaucoma surgery.2

im P o r ta n t to kn oW t h e “mi S F i tS”
It is equally important to know in which patient GATT is contraindicated. 
Absolute contraindications include an inability to identify angle 
structures, a closed angle, a bleeding diathesis, an inability to stop 
anticoagulants, an unstable intraocular lens, or compromised corneal 
endothelium. Relative contraindications include inability to elevate 
the head 30° for the initial few postoperative weeks.19

iS Gatt, th e n, t h e an S W e r?
The primary goal of all glaucoma surgeries is to prevent progression 
and permanent visual loss by lowering IOP for sure. We have so 
many alternatives in the glaucoma surgical armamentarium today. 
However, safety and cost-effectiveness are major concerns when 
picking the right choice for our patients. GATT in adults builds 
upon the success of traditional trabeculotomy done for pediatric 
glaucomas by eliminating conjunctival and scleral dissection. GATT 
surgery has several advantages over both filtration surgeries and 
MIGS devices, the main one being its blebless nature. Additionally, 
GATT opens the entire circumference of the collector system instead 
of relying on a quadrant, as in most of the other TM/SC-based MIGS 
techniques. Furthermore, in terms of cost per IOP lowering, it can 
provide significant benefits to patients at a very reasonable cost, 
as it can be done using inexpensive surgical instruments already 
present in almost every operating room.

Well, there is no perfect glaucoma surgery: given the varied 
and chimeric nature of the disease, there can be none. But is GATT a 
very strong contender for the race? Yes. Is it the most cost-effective 
MIGS giving conventional glaucoma surgery a run for their money? 
As of date, a resounding yes.
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