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Chapter 8

Possibilities in Anterior Segment Imaging
for Glaucoma (Gonioscopy, Anterior
Segment Optical Coherence Tomography
and Ultrasound Biomicroscopy:
Advantages and Disadvantages)

Daiva Paulaviciute-Baikstiene and Renata Vaiciuliene

Gonioscopy

Gonioscopy remains the essential diagnostic method for quick estimation of the
iridocorneal angle (Fig. 8.1) [1]. This technique is inexpensive and permits dynamic
evaluation of each angle quadrant. The block could be revealed as peripheral ante-
rior synechiae, iris configuration into a convex shape or appositional contact with
the trabecular meshwork [2]. First should be performed the static examination of
the iridocorneal angle and later should be done indentation gonioscopy, which
allows differentiating between appositional and synechial angle closure [2].
Gonioscopy can also provide visual information, including color. It will help to rule
out neovascularization in the angle and to refuse other abnormalities that can cause
an angle to appear closed such as pigmentary, pseudoexfoliation, angle-recession
glaucoma [1, 2].

However, this diagnostic method is highly subjective, and the findings may vary
dependent on the examiner’s skills and experience, the type of lens used, direction
of gaze, unintentional compression of the eye during the examination [2]. Amount
of slit lamp light is another variable that could influence the results of gonioscopy.
The light by constricting the pupil may present the illusion that angle is open in the
eye with closed or narrow-angle [3]. Other environmental conditions and coopera-
tion of the patients also have an impact on accurate examination of the angle struc-
tures [2].

Gonioscopy is limited in evaluating structures posterior to the iris and does not
provide a quantitative investigation of the anterior chamber angle (ACA) structures.
All above mentioned conditions can affect the interpretation of the angle anatomy
[4, 5].
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Fig. 8.1 Visualisation of
open angle. Normal open
angle—mild pigmentation
of the posterior trabecular
meshwork
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Comparison of Anterior Segment Optical Coherence
Tomography and Ultrasound Biomicroscopy

Imaging technologies such as anterior segment optical coherence tomography
(AS-OCT) and ultrasound biomicroscopy (UBM) play an important diagnostic role
and could provide detailed information of anterior segment (AS) structures associ-
ated with impaired outflow [6]. Both modalities have advantages and disadvantages
(Table 8.1).

AS-OCT is a non-contact, non-invasive technique that uses the principle of low-
coherence interferometry to produce high resolution, cross-sectional images of the
AS [3, 7, 8]. UBM is a contact procedure and uses high-frequency ultrasound to
image the deeper structures of the eye. Topical anesthesia and patient cooperation
are very important during this procedure [9-11]. UBM technique might be more
time consuming and requires a highly skilled operator to obtain high-quality images
[12]. AS-OCT is easier to perform, allows rapid imaging and depicts a more physi-
ological view, because of the sitting position in comparison with UBM. The weak-
ness of AS-OCT, that upper and lower eyelids hamper the imaging of superior and
inferior angles. Non-contact modality cannot visualise any structures posterior to
the iris, because of blocking wavelength by pigment epithelium [12]. It is known
that UBM provides better penetration through cloudy or opaque media. The visuali-
sation behind a clouded cornea in the presence of scars, hyphema or corneal edema
is advantageous in the preoperative assessment of AS pathology, to guide in the
most effective management. UBM is very useful in cases of plateau iris syndrome
and allows improved imaging of ciliary processes [10, 12—15].

Shabana and colleagues reported that the AS-OCT measurements are semi-
automated, have good reproducibility [16] and it is not operator dependent like in
gonioscopy. Prior studies have noted poor reproducibility in assess of the iris and
ACA dimensions with UBM [17-21]. The biometric parameters of outflow
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Table 8.1 Advantages and disadvantages of ultrasound biomicroscopy and anterior segment

optical coherence tomography

AS-OCT UBM

Noncontact Contact and requires a liquid coupling
medium

Optical Ultrasound

Real-time imaging

Real-time imaging

Does not require a skilled operator

Requires skilled operator

Higher axial resolution

Lower axial resolution

Depth of penetration (~1 mm)

Depth of penetration (~6 mm)

Limited ability to visualize structures posterior to
the iris pigment epithelium

Can visualize structures posterior to the
iris pigment epithelium

Faster acquisition time

Slower acquisition time

Wider field of view

Smaller field of view

Seated upright position

Seated upright or supine positions

Use for clear corneas

Can image through opaque corneas

structures require exact identification of a reference point from which the angle
measurements are obtained. Usually, the scleral spur (SS) is used as a reference
landmark [22]. A smaller anterior chamber depth (ACD), eye quadrant (especially
superior and inferior in AS-OCT), [23] shorter axial length, an eye with a narrow
or closed angle or elderly patients [23] may influence the precise identification of
the SS. The inability to properly detect this anatomical structure can induce errors
and interfere quantitative analysis of ACA parameters. Sakata et al. noted that iden-
tification of SS is successful in approximately 72% of images obtained with
AS-OCT [11]. Other authors also found difficulties in finding SS from 15 to 28%
of AS-OCT images [23, 24]. Reference point such as SS is more distinct on
AS-OCT compared with UBM. SS is a landmark for biometric parameters such as:
angle opening distance (AOD) [25, 26], angle recess area (ARA) [27], trabecular
iris angle [25, 26], trabecular iris space area (TISA) [13], the iris cross-sectional
area and volume [28, 29], anterior chamber (AC) width and depth, iris thickness
and convexity, lens vault [30].

Imaging devices are valuable not only in AS structures assessment but also for
the planning and guidance of glaucoma surgery or laser procedures, as well as the
diagnosis and estimation of postoperative complications [31-35]. As a non-contact
procedure, AS-OCT is a better option to avoid postoperative complications related
to intraocular infection or wound healing. Non-contact device might be performed
in the immediate postoperative period to predict the functionality of filtering blebs
and may indicate earlier interventions for failing blebs [12]. In some situations it is
necessary to evaluate and to monitor changes of ACA structures in the operating
room under anesthesia, then is more useful UBM [3].

Both devices are beneficial in assessing glaucoma pathophysiological
mechanisms and guide to the most effective management approach. Despite above
mentioned advantages in imaging, the clinical examination cannot be replaced.
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