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INTRAOPERATIVE GONIOSCOPY –  
A NECESSITY FOR MINIMALLY INVASIVE GLAUCOMA 

SURGERY
N. Velikova1,2, B. Kutchoukov1,2
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Abstract. Minimally invasive glaucoma surgery (MIGS) has transformed the surgical man-
agement of mild-to-moderate glaucoma by lowering intraocular pressure (IOP) with a fa-

(ACA) via gonioscopy is fundamental to the success of ab-interno angle procedures. This 
review synthesizes the optical principles underpinning gonioscopy, compares contempo-
rary surgical lenses (direct, indirect, and upright designs), and outlines practical recom-
mendations for intraoperative setup, patient selection, and troubleshooting. We highlight 
critical landmarks (e.g., scleral spur, trabecular meshwork pigmentation, Schlemm’s canal 

aligning lens selection with the intended procedure and optimizing the operative ergonom-
ics, surgeons can enhance visualization, reduce complications, and improve outcomes.
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INTRODUCTION

Glaucoma remains the leading cause of irre-

intraocular pressure (IOP) is the only proven 
strategy for preventing disease progression. This is 
traditionally achieved with topical therapy or laser tra-

for refractory cases.

The options for the surgical treatment of glaucoma 
-

cades. The introduction of the latest trend in glau-
coma surgery – the minimally invasive glaucoma sur-

gery – has fundamentally transformed the surgical 

Minimally invasive glaucoma surgery (MIGS) and in-

the accurate anterior chamber angle (ACA) exami-
nation – known as gonioscopy – is a key element of 
their successful performance. Gonioscopy remains 

-
ate the type of glaucoma. It determines whether the 
glaucoma is open-angle or closed-angle (Figure 1). 
Examination and grading of the “degree of opening” 
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therapeutic management of the established type of 
glaucoma

-
ily as a diagnostic procedure. Its intraoperative use 

United States Food and Drug Administration (U.S. 
-

ing the beginning of the wider use of intraoperative 
gonioscopy.

The increasing number of MIGS procedures per-
formed in the practice of glaucoma surgeons has led 
to a greater variety of tools for visualizing ACA struc-
tures – the primary target area of surgical   manipula-

all commercially available lenses for intraoperative 

of ophthalmologists performing surgical procedures 

introduced goniotomy for the treatment of congenital 

-

Velikova and Kutchoukov began to use various go-

 

PRINCIPLES OF GONIOSCOPY

Visualization of the natural aqueous drainage struc-
tures within the ACA – a procedure known as goni-
oscopy – cannot be achieved without using a go-
nioscopic lens applied to the cornea. When light 
emerging from the iridocorneal junction strikes the 

a steeper angle – greater than approximately 46
known as the critical angle – the light is able to pass 
through the cornea and exit the eye instead of being 

Gonioscopy eliminates the barrier of the critical angle 
by placing a contact lens on the cornea with a re-

allowing light to be refracted (direct lenses) or redi-
rected via mirrors (indirect lenses) so that the angle 
structures become visible. Two fundamental catego-

mirrored optics and produce an inverted image. Key 

Fig. 1. Schematic diagram of the ocular anterior segment in open-angle and closed-angle glaucoma. Under normal condi-

-

ddx184-F1/
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21

.
Fig. 2. Principle of gonioscopy. A: A light ray is refracted 
when the angle of incidence (i) at the interface between two 

than the critical angle. B: Angle of refraction (r) is 90 de-
grees when i equals the critical angle. C:
when i exceeds the critical angle. D:
chamber angle exceeds the critical angle at the cornea-

E-F: Con-
tact lenses have an index of refraction (n) similar to that 

contact lens–air interface. Reproduced with permission of 

GONIOLENSES

A wide variety of surgical goniolenses are currently 
available on the market. Some have been in use for 

-
-

INDIRECT GONIOLENSES

Indirect goniolenses use mirrors that redirect light at 
-

lenses is the inverted image of ACA. Very few indirect 

goniosynechialysis [

Zeiss and Posner

-

longer commercially available and has been replaced 
by a Posner model (Fig. 3). The Posner lens incor-
porates four mirrors inclined at 64

-
-

geon preferences. This type of lens does not require 

recognize whether the angle closure results from ap-
position or from goniosynechiae. Both of these lenses 

-
-

or bleach and cannot be sterilized in an autoclave or 

Fig. 3. Posner goniolen

(https://cularinc.com/ocular-posner-diagnostic-and-surgi-
cal-gonioprism-with-ergonomic-handle-black.html#)

Ahmed 1.5X
The Ocular Ahmed Surgical Goniolens is an indirect 
surgical goniolens designed with a rotatable handle 
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-

-
ments provide a sharper and more detailed image of 

-
able for the most precise and minimalistic minimally 
invasive angle procedures. Compared to the Upright 

Fig. 4. The Ocular Ahmed 1.5X

Fig. 5. 

(https://ocularinc.com/ocular-ahmed-1-5x-surgical- 
gonio-w-handle.html)

DIRECT GONIOLENSES

The radius of curvature of direct goniolenses is 

at the contact lens-air interface. This optical principle 
permits direct visualization of the anterior chamber 

Hoskins-Barkan/Koeppe Goniolens

long served as the prototypical surgical goniolens 

as a diagnostic lens (Figure 6). There are several di-
-

plied depending on the patient’s age: 9 mm for pre-

adults.

standard diagnostic goniolens used for children (Fig-

vault that leaves the anterior chamber undisturbed. 

of view (SFOV). Three sizes are available to accom-
-
-

microscope or to tilt the surgical microscope. Neither 

Fig. 6. Hoskins-Barkan goniolens

Fig. 7. Koeppe goniolens

(https://ocularinc.com/products/gonio-lenses/ 
ocular-hoskins-barkan-goniotomy-infant-10mm-lens.html) 

(https://www.accutome.com/ 
koeppe-diagnostic-gonio-lens-medium)
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Swan-Jacob

The most commonly used goniolens for minimally 
-

supporting rod. Its main advantages include reus-
-

excellent optical clarity that provides superior visual-
-

simultaneously tilted at the same degree toward the 

          

Fig. 8.  Fig. 9. 

(https://ocularinc.com/ocular-swan-jacob-autoclavable-
gonioprism.html)

Hill, Khaw, Ritch

-
cally adapted for minimally invasive surgical proce-

the cornea because of its optimized design – espe-

likely to cover corneal incisions and complicate in-

-

suitable for performing goniosynechiolysis in a sitting 

can be visualized.

the Ritch lens (Fig. 10) features a distinctive design 
-

which makes it more suitable for minimally invasive 

Fig. 10. Ritch surgical goniolens

https://ocularinc.com/ocular-ritch-panoramic-surgical-
gonioprism.html#

Katena
-
-

able instruments (unused clear optics – without any 

the production of single-use ophthalmic surgery in-

direct observation of the ACA while performing mini-
mally invasive glaucoma procedures (Figure 11). 

and is available for right- and left-hand use. Addition-
-

Fig. 11. Katena single-use surgical gonioprism and Kat-
ena Wide Field

Reproduced with permission from Corza Medical/Katena 
Products

https://corzaeye.com/surgical-gonio-prism-k30-1405 
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Volk Vold Gonio

design that allows the surgeon to maintain optimal 
control and achieve superior visualization during 
surgery. Unlike other goniolenses that form a con-

-

clear view of angle structures without AC distortion.

-

risk of intraocular injury during surgery (Figure 12).
-

rotational adjustment along the axis of the patient’s 

minimizing microscope repositioning. The ambidex-
trous handle enables all surgeons to use a single go-

Fig. 12. 

Source:

INDIRECT LENSES WITH DIRECT/UPRIGHT VIEW

-
geon to work without tilting the patient’s head or the 

redirects the oblique gonioscopic image to the coax-

-
ing the position of the instruments to be observed 
through the central view while the procedure is being 

OCULAR MORI UPRIGHT AND UPRIGHT 1.3X

The Ocular Mori Upright lens has mirrored surfaces 
silvered with an exclusive double-layer protective 

-

noted that this lens is not steam-sterilizable.

The Ocular Upright 1.3x lens is made of glass and 
specially adapted for minimally invasive glaucoma 

-

anterior chamber inspection during vitrectomy sur-

such as stenting of the trabecular meshwork. Unlike 

Fig. 13.
Surgical Gonioprism

https://ocularinc.com/ocular-upright-1-3x-surgical- 
gonioprism.html# 

Ahmed DVX

-

other lenses with a similar design that do not require 
tilting the surgical microscope. It provides 1.31x mag-

-
-
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Fig. 14.

(https://ocularinc.com/ocular-ahmed-direct-view-dvx- 
surgical-gonio.html#)

DISCUSSION

Intraoperative gonioscopy features and 
recommendations

-
thalmologists have begun performing minimally inva-

-
lenges of its application. There are several essential 
steps that any surgeon can follow to improve their 
surgical technique and outcomes.

-
cessful angle surgery. Intraoperative gonioscopy 

-

great importance.

The patient must be cooperative enough for local an-
aesthesia. If the surgeon needs to change the meth-

or sub-Tenon’s block should be considered to ensure 

-
tial experience with gonioscopy in the outpatient set-

which separates the canal-based surgery performed 
anteriorly – through the trabecular meshwork – and 

Other equally important characteristics are the pig-
mentation of the trabecular meshwork and the pres-

key target areas in MIGS. To obtain a clear view of 
the trabecular meshwork (TM) during a canal-based 

-

toxicity of Trypan Blue at a concentration of 0.06% in 
cultured human trabecular meshwork cells and con-

prolonged exposure results in a gradual increase in 
cellular damage of cultured human trabecular mesh-
work.

Regarding the biocompatibility of Trypan Blue with 

concentrations ranging from 0.0001% to 0.1% in cul-

for lens capsule staining (0.06%) and donor corneal 
endothelial staining (0.3-0.5%) for durations of a few 

-
-

The selection of an appropriate goniolens is the next 
crucial step before initiating surgery. The gonioscopy 
lenses review reveals their main characteristics:
 Type (direct or indirect): indicates the method of 

straight (direct) or inverted (indirect) image. Most 

are used for surgery.
 

range achieved when the lens remains in a static 

 
-

tual size of the observed object.
 Contact diameter: indicates the area of   contact be-

tween the lens and the cornea
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designed for right- or left- hand use

 
the eyeball during surgical manipulations

 Tilt and number of mirrors in indirect lenses: de-

ring and the ability to provide a direct image.

-
nical points should be considered: avoiding the limbal 
vessels to minimize bleeding that could interfere with 

workable incision.

Once the surgeon has selected the goniolens and 
-

surgical position and the positioning required for in-
traoperative gonioscopy during MIGS. The working 

in a more extended position of the surgeon’s elbows 
and at a greater distance from the patient than usual 

Morgan MG recommends performing intraoperative 
gonioscopy multiple times during cataract surgery in 

-
-

consider the surgeon would be ready to proceed with 
actual surgery. Morgan further emphasizes that the 
position of the patient’s head and the maintenance of 
a clear view are critical for successful angle surger-
ies. He notes that the degree of head rotation and 

Once the surgeon has positioned the patient cor-

-
pared for the challenges that may arise during the 
procedure and develop the ability to troubleshoot.

can impair the angle view. They typically occur when 
-

sive pressure is applied with the goniolens on the 
-

cohesive OVD creates space but easily comes out 
of the eye. A dispersive OVD can be used addition-
ally as a stopper within the wound to help retain the 

may need to adjust his technique and try to be more 
gentle. Under-rotation of the eye or microscope is 
another common issue that can lead to blockage of 

of misjudging the anatomy of the anterior chamber 

the rotation of the patient’s head and the microscope 
must be carefully coordinated.

-
fere with angle visualization. Mild bleeding is com-

considered almost unavoidable. The surgeon may at-

by adding OVD or by washing the anterior chamber. 
Avoiding the limbal vessels when creating corneal 

-
traoperative bleeding. It is worth noting that the point 

-
-

in the surgeon’s accommodation can blur the visual 
-

CONCLUSIONS

-

Vicentis (1893) introduced this evolutionary concept 
for glaucoma treatment. He performed the proce-

therefore abandoned and considered unsuccessful 
for many years.

-

the original technique and adapting it to contemporary 
surgical practice. He enhanced the accuracy of angle 
visualization by introducing the use of a gonioscopic 
lens with direct observation of the ACA during surgery. 

-
-

anterior chamber angle during surgery is not only 
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component of these manipulations.

the surgeon’s “window” when performing minimally 

-
-

comprehensive knowledge of all commercially avail-
-
-

optimal execution of each procedure.
-

multiple factors and gain substantial experience with 
gonioscopy in the clinical setting to ensure safe and 

-
tering its visualization techniques are essential pre-
requisites for successful outcomes.

of MIGS is just as important as the surgeon’s exper-
tise and the choice of the surgical procedure itself.
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