Gonioscopy
Definition:

 Gonioscopy is a clinical technique used to examine structures in the anterior chamber angle.

Trantas, using limbal indentation in an eye with keratoglobus in 1907, first visualized the anterior chamber angle in a living eye and coined the term gonioscopy.
Principles of Gonioscopy:
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The normal angle of the eye is not visible to us due to total internal reflection of light emanating from the angle. 

Gonioscopes help us overcome this.

TYPES:

DIRECT Gonioscopy:

The anterior curve of the goniolens is such that the critical angle is not reached, and light rays are refracted at the contact lens- air interface

EG: Koeppe, Shaffer, Layden, Barkan, Thorpe, Swan Jacob
Advantages: An erect and panoramic view of the angle with excellent perception of spatial relationships, albeit with less magnification than with Goldmann or indentation methods performed at the slit lamp microscope. Therefore, it is an excellent method for evaluating the depth and potential for closure of the anterior chamber angle in its natural state. Can be performed on both eyes simultaneously.
Disadvantages: Difficulty of learning technique. Instrumentation expensive and difficult to obtain.Less magnification so less detail visible than with indirect techniques, Also need for the patient to be supine.
Uses: Ssurgical goniolenses used at the time of angle surgery, e.g. goniotomy, and for Gonioscopy in infants for diagnostic purposes.
INDIRECT Gonioscopy:
The light rays are reflected by a mirror/ prism in the contact lens and leave the lens at nearly a right angle to the contact lens- air interface.

EG: Goldmann single, and three mirror lenses, Ziess four mirror lenses, posner and susmann four mirror lenses,  Thorpe four mirror, Ritch  trabeculoplasty lens
They can be further divided into

· Goldmann type contact lenses which require coupling fluid

· Indentation Goniolenses which require no coupling fluid- e.g. ziess four mirror

Goldmann type lenses: Ease in learning technique and less expensive. Greater visibility of detail than with the Koeppe technique because of higher magnification. Therefore, it is better for detection of details such as subtle neovascularization in the angle. Stability of  lens  over cornea better.  Disadvantages: Cannot perform dynamic, or indentataion Gonioscopy.

Four mirror lenses- Ziess type: 

Allows quick evaluation of angle structures. • No coupling solution necessary.

• Enables differentiation between appositional (reversible) and synechial angle closure
disadvantages: Mastery of proper technique requires skill and practice.• Tendency to underestimate the narrowness of the angle; it is difficult to avoid inadvertently applying

pressure to the central cornea,thus artificially widening the angle.
Applications of Gonioscopy:

· Diagnostic
· Therapeutic
· Laser
· Surgical
Diagnostic Gonioscopy:

1. The first objective is to see if the angle is occludable. The testing conditions for answering this question need a dark room with the illumination of the slit lamp not falling on the pupil (so that the pupil may dilate to the maximum, in fact it is necessary to wait for about 30 seconds for the pupil to dilate and see if the angle closes. Indentation and manipulation may artifactually open the angle.

2. Next we visualize the structure in the angle by increasing the illumination and indenting or manipulating as is needed. Visualizing the nasal and temporal angles requires keeping the illumination and the microscope of the slit lamp almost coaxial.
This can help us differentiate from appositional and synechial angle closure, and also can help us identify other pathology in the angle like NVA, and Foreign body etc.
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Figure:

Wedge sign for identification of schwalbes line

Angle Grading systems for Gonioscopy:

Several grading systems have been used to describe the width of the anterior chamber angle and thus its potential for angle closure. Shaffer, Scheie, and Spaeth devised the three most commonly used systems
Shaffer system:

Grade 0 —PARTIAL OR COMPLETE CLOSURE

Grade I </= 10° angle of approach 

Grade II   -20° angle of approach

 Grade III 20°–35° angle of approach 

Grade IV 35°–45° angle of approach
Scheie system:

Grade 0-  Entire angle visible as far posterior as a wide ciliarybody band

Grade I- Last roll of iris obscures part of the ciliary body

Grade II- Nothing posterior to trabecular meshwork visible

Grade III- Posterior portion of trabecular meshwork hidden

Grade IV -No structures posterior to Schwalbe’s line visible

· Based upon the most posterior structure visible in the angle.
· Caveats: Because this classification system does not deal with the issue of the angle of approach and, hence, occludability, the scleral

spur could be visible for its entire circumference in an eye withan occludable angle.

Spaeth System:
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Gonioscopy should be performed on all patients with glaucoma, on all individuals suspected of having glaucoma, and on all individuals suspected of having narrow

angles. Without gonioscopy, identification of the underlying mechanism and, therefore, the appropriate treatment of any glaucomatous condition is impossible. Gonioscopy is also required to perform various procedures for the treatment of glaucoma such as laser

trabeculoplasty, peripheral laser gonioplasty, goniophotocoagulation, goniotomy, goniosynechialysis and internal revision of glaucoma filtration operations.

Finally, in addition to diagnosis and treatment of glaucoma, gonioscopy is often necessary in the diagnosis and management of ocular trauma, intraocular foreign

bodies, and complications of intraocular surgery.

