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➢Ultrasound biomicroscopy (UBM) is a recent 

technique to visualize anterior segment with 

the help of high frequency ultrasound 

transducer.

➢UBM is capable to show the structures of 

anterior segment that are relevant to 

glaucoma and provides a system of 

measurements.

➢UBM has many advantages including easy,

non-invasive, inexpensive and reproducible.

➢Glaucoma is an eye disorder in which the

optic nerve suffers damage. It is often, but

not always, associated with increased IOP .
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➢There are four major types of glaucoma

each of them is subdivided into primary

and secondary categories; angle closure

glaucoma, open angle glaucoma,

combined-mechanism glaucoma and

developmental glaucoma.

examination procedures:

➢The patient is usually examined in a supine

position looking up at the ceiling.

➢Series of eye cups have been designed; they

have a smooth flanged inferior margin that fits

between the eyelids and hold them open.
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➢Fluid is required to produce a coupling

medium between the transducer and the

eye.

➢The main rule for making fine probe

movements is "if the image is getting

better, keep going; if it is getting worse,

go to the opposite way".

➢The best images are obtained in any

ultrasound examination when the

ultrasound beam is perpendicular to the

structures being examined.

➢the front of the transducer corresponds

to the top of the screen.

➢There is a mark on the probe that

indicates the plane of the scanning motion.
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➢This mark coincides with the left side

of the screen.

➢Thus if the probe is held with the mark

oriented toward the temporal aspect of

the eye, the left side of the screen would

display pathology located in the

temporal side of the globe.

Examination Conventions

Radial Section Of The Globe: 

Radial sections of the globe are 

performed with the probe marker on the 

scleral side
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Transverse Section Of The Globe: 

Transverse sections of the globe are performed 

with the probe marker on the 

counterclockwise side

➢ The UBM images were evaluated for;

central corneal thickness, anterior

chamber depth, anterior chamber angle

parameters, iris, ciliary body, visibility of

a route under the scleral flap, reflectivity

inside the bleb and formation of a

cavernous fluid filled space inside the

bleb.
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The Cornea:

➢The superficial location of the cornea

permits the use of higher frequency

transducers.

➢Higher frequency transducers allow a

better definition of small distances such as

epithelial thickness.

The Corneoscleral junction:

➢The corneoscleral junction can be

differentiated because of the lower internal

reflectivity of the cornea compared to the

sclera.

➢The inner junction is generally referred to as

schwalbe's line.
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➢The corneoscleral junction and scleral spur

can be distinguished consistently with

ultrasound biomicroscopy.

➢The scleral spur is a useful landmark

presenting a constant reference point for

measurement in the angle region.

Anterior Chamber:

➢The axial distance is measured from the

internal corneal surface to the lens surface.

➢The average axial anterior chamber depth

measurement is 3128 ± 372 um.
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The Angle:

➢The angle can be visualized by orienting

the probe in a radial fashion above the limbal

region.

How to measure the angle width: 

angle opening distance (AOD): is a distance

between a point on the internal ocular wall

500 um anterior to the scleral spur

perpendicular to the plane of the trabecular

meshwork, to the opposing iris. Normally, it

measures 347 ± 181 um.
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Trabecular-iris angle (θ1): The angle formed

with the apex at the iris recess, and the arms

passing through the point on the meshwork

500 µm from the scleral spur and the point

on the iris perpendicularly opposite.
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The Iris:

➢The iris shows variations in thickness.

➢there are variations in thickness depending on

the presence of crypts and the state of dilation

or constriction of the pupil.

➢The iris epithelium forms a constant highly

reflective layer on the posterior iris surface.
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How to measure the iris thickness

Trabecular-ciliary process distance (TCPD):

A line is run from the point on the trabecular

meshwork 500 um from the scleral spur,

perpendicularly through the iris, extended to

the ciliary process (average distance = 1122 ±

232 um)

How to measure the iris thickness

➢ID1: is the Iris thickness along TCPD line

(average thickness = 372 ± 58 um).

➢ID2: is measured 2 mm from the iris root

(average thickness = 457 ± 80 um).

➢ID3: is measured near the pupil (average

thickness = 645 ± 103 um).
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➢The zone of iris-lens contact distance

(ILCD) is 1388 ± 370 um, normally.

➢The angle at which the iris leaves the lens

named θ2 (average = 12 ± 3°).

➢ The angle the iris makes to a tangent to

the scleral surface named θ3 (average of

30±7°).

➢ The angle the ciliary processes make to

the scleral surface can also be defined θ4

(average = 52 ± 18 °).
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Normal anatomical angle

Open angle glaucoma

UBM in Glaucoma



5/8/2019

15



5/8/2019

16

Closed angle glaucoma
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Before

After
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Secondary glaucoma
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UBM after trabeculectomy
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➢The UBM images of eyes with good

IOP control are characterized by

better visibility of the route under the

scleral flap and a low reflectivity

inside the bleb, the internal structure

displayed variable internal

reflectivity and a clear fluid space

was also sometimes found.

➢The UBM images of eyes with poor

IOP control are characterized by

lesser visibility of the route under the

scleral flap, higher reflectivity inside

the bleb or the formation of a

cavernous fluid filled space

surrounded by a bleb wall of high

reflectivity.
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AOD/ Ɵ1

Iris-lens angle (Ɵ2)

a. preoperative (19.1 D).         b. postoperative(13.1 D).
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Ostium

Types of Blebs
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a
b

c d

Types of bleb a, b .good  .c .fair   .d .poor
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