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Abstract

Objective: To visualize the posterior portion of eye globe in dense cataract patients with B scan ultrasound,
to find out any posterior segment lesion in such pre-operative cases.

Research Design and Methods: We performed diagnostic B-scan ultrasound on 750 cataract patients
before surgery. This was a prospective diagnostic study which was conducted in the Department of
Ophthalmology, Liaquat University Eye Hospital, Hyderabad Sind, Pakistan from January 2007 to July
2007. Detailed history and some basic eye examination techniques, like slit lamp and tonometry were done
in two groups of patients, traumatic (71) and non traumatic (679). Patients in the age range of 1 to 79 years
of both sexes were included. Patients having already posterior segment lesions and those who had previous
history of ocular surgery were excluded from the study. An ultrasound machine Nidek Echo Scan Model
US-3300 with a probe of direct contact was used.

Results: Out of 750 patients, 90 patients had posterior segment lesions. Among traumatic group of 71
patients, 39 (55%) had positive posterior segment lesions, while in the non traumatic group of 679 patients,
only 51 (7%) cases had positive posterior segment lesions. Out of the 90 positive cases, 25 (3%) had retinal
detachment, 14 (2%) had posterior vitreous detachment, 24 (3%) had vitreous hemorrhage, 12 (2%) were
asteroid hyolosis, while posterior staphyloma and intra-ocular foreign body were found with the frequency
of 9 (1.2%) and 6 (1%), respectively.

Conclusion: We concluded that two dimensional B-scan ultrasound can be one of the diagnostic tool for the
detection of hidden posterior segment lesions and can be performed routinely in pre-operative cataract
patients, as this would help in surgical planning. In cases, where a two dimensional B-scan is not sufficient
or helpful a three dimensional ultrasound would be justified.
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INTRODUCTION

Ultrasound is an acoustic wave that consists of an
oscillation of particles within a medium.
Ultrasound was first used in ophthalmology in
1956 by the American ophthalmologists, Mundt
and Hughes." They used A-scan mode to evaluate
an intraocular tumor. B-scan was introduced in
ophthalmic practice by Baum and Greenwood in
1958.7 Both A-scan and B-scan techniques are
important for the diagnosis of posterior segment
lesion. B (Brightness) mode is useful for a better
demonstration of the shape and topographic
relationship of lesions in the posterior segment.’
B-scan provides cross sectional display of
diseased tissues and is valuable in detecting
unsuspected posterior segment diseases.* The
frequency used in the diagnostic ophthalmic
ultrasound for posterior segment is 8-10 MHz.
Over the last 30 years ultrasonography has greatly
advanced and this has enabled us to study
posterior segment of the eye in the presence of
opague media.’ It’s most common use is in a
contact mode for evaluation of the posterior
segment in eyes with media opacification.’
Ultrasonography is an important tool for
evaluating the posterior segment in eyes with
opaque media and provides a method of assessing
the structural changes in the posterior segment of
the eye in such patients.”® The most frequent
findings of posterior segment lesions associated
with perforating and blunt trauma and also
without trauma were recorded on B-scan
ultrasound, like retinal detachment, vitrous
haemorrhage, intraocular foreign body, neoplasia
and posterior vitrous detachment.®*° The purpose
of the study was to visualise the status of posterior
segment with the diagnostic tool of B-scan
ultrasound in pre-operative dense cataract
patients, to find out any posterior segment lesion
in such cases.

PATIENTS AND METHODS

This was a prospective diagnostic study which
was confined to the assessment of posterior
segment lesion at pre-operative stage. Diagnostic
B-scan ultrasound on 750 cataract patients before

surgery were performed from January to July
2007 in the Department of Ophthalmology,
Liaquat University Eye Hospital, Hyderabad Sind,
Pakistan. Detailed history and some eye
examination, like slit lamp and tonometry were
done in two groups of patients, traumatic and non
traumatic. Patients in the age range of 1 to 79
years of both sexes were included. Patients having
already posterior segment lesions and those who
had previous history of ocular surgery were
excluded from the study. Patients were briefly
explained the procedure for their co-operation.
Nidek Echoscan Model US-3300 with a probe of
direct contact was used. Ultrasonic probe was
placed over the globe of the eye with closed lid
after application of the gel and then anterio-
posterior, longitudinal and transverse views of B-
scan along with A-scan were taken. High gain (80
to 90dB) and low gain (60 to 70dB) sensitivity
were selected during ultrasonography.

RESULTS

Out of a total of 750 patients, 71 (9.47%) cases
were of post-traumatic cataract and 679 (90.53%)
were non-traumatic cataract. The age range was 1
to 79 years in both sexes (Table-1).

In the non-traumatic cataract group of patients,
more than half (72.16%) were in the range of 50
to 69 years of age, this is the age group where
senile cataract is common. The mean (standard
deviation) age was 54 (8.25) years, out of which,
females were 286 (42.12%) and males were 204
(30.04%). In traumatic cataract group of mild,
blunt and penetrating in nature, most of the
patients (49.29%) were in the range of 10 to 19
years, the mean (standard deviation) age was 13.7
(2.73) years, the age group where trauma is more
common; 29 patients (40.84%) were males, 6
patients (8.45%) were females (Table-1).

Of the total 750 patients in the study, 90 (12%)
patients had ultrasonically detectable posterior
segment lesions (Table-2), 51 (7%) cases
belonged to the non-traumatic cataract group and
39 (55%) to traumatic cataract group.
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Out of the 90 positive cases, 25 (3.%) had retinal
detachment (Fig-1), 14 (2%) had  posterior
vitreous detachment (Fig-2), 24 (3%) had vitreous
hemorrhage (Fig-3), 12 (2%) were asteroid
hyolosis (Fig-4), while posterior staphyloma (Fig-
6) and intra-ocular foreign body (Fig-5) were
found with the frequency of 9 (1.2%) and 6 (1%),
respectively (Table-2).

DISCUSSION

Over the last 30 years, ultrasonography has
greatly advanced which has enabled us to study
posterior segment of the eye even in the presence
of opaque media like dense cataract. It can also be
used to detect lesions in the anterior segment and
in the orbit, but it’s most common use is to study
the abnormalities in the posterior segment.

Posterior globe of a total of 750 patients were
examined under B-scan ultrasound in 1-79 years
old patients, divided into two groups. Majority of
the patients (90.53%) belonged to the non
traumatic cataract group and a small number
(9.47%) to traumatic cataract group. Similar
groups in different age ranges have also been
discussed in other studies.™*™**

Trauma, either blunt or penetrating, not only
damages the anterior segment but can also cause
damage to the posterior segment. In traumatic
cataract group, almost half (49.29%) of the
patients were 10-19 years old, the age range when
children are more active and involved in outdoor
games and other activities.**™

Findings of posterior segment lesions (13.07%) in
this study were similar to other published
studies.*®*” Out of 13.07% of patients, 8.64%
patients were in non-traumatic cataract group and
54.93% patients in traumatic cataract group. Ali
and Rehman reported posterior segment lesions in
11% non traumatic cataract patients and in
65.85% patients with traumatic cataract.'*

Retinal detachment (1.47%) in non traumatic
cataract patients was and (21.12%) in traumatic
cataract patients was similar to reported by Ali
and Rahman** who found retinal detachment 3.3%
in non traumatic cataract and 29.26% in traumatic
cataract patients; and in another study 22.5% was

noted in traumatic cataract group.}? Posterior
vitreous detachment (PVD) in traumatic cataract
patients was 9.86% and in non-traumatic cataract
patients was 1%, closer to an earlier report of
1.46% in non-traumatic cataract patients.'!
Vitreous hemorrhages were present in 15.49%
traumatic cataract patients and 1.91% in non-
traumatic cataract patients. Other investigators
reported vitreous hemorrhage in traumatic cataract
group as 18.3% and 13%'%'°, whereas in non-
traumatic cases vitreous hemorrhage was present
in 2.5% cases.”® A lower incidence of asteroid
hyalosis (1.77%) was noted in non-traumatic
cataract patients as compared to that reported by
Ali and Rehman (2.93%) in their study.™ Intra-
ocular foreign body was found in more traumatic
cataract patients(8.45%) than earlier reports
(4%).'® Posterior staphyloma was found in found
in almost twice as many non-traumatic cataract
patients (1.32%) than reported in other studies
(0.73%).1*

CONCLUSION:

We concluded that two dimensional B-scan
ultrasound could be one of the diagnostic tools for
the detection of hidden posterior segment lesions
and can be performed routinely in pre-operative
cataract patients, which would help in planning
for surgical intervention. In cases, where a two
dimensional B-scan is not sufficient or helpful, a
three dimensional ultrasound would be justified.
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TABLE-1. AGE AND SEX DISTRIBUTION

AGE

NON-TRAUMATIC CATARACT

TRAUMATIC CATARACT TOTAL
(YEARS) GROUP GROUP PATIENTS
(679 pts) (71 pts) (750)
MALE - FEMALE MALE - FEMALE
1-9 15 (2.21%) 20 (2.94%) 6 (8.45%) 3 (4.22%) 44 (5.87%)
10-19 5 (0.74%) 4 (0.59%) 29 (40.84%) 6 (8.45%) 44 (5.87%)
20-29 9 (1.32%) 8 (1.18%) 9 (12.68%) 3 (4.22%) 29 (3.87%)
30-39 4 (0.59%) 8 (1.18%) 7 (9.86%) 2 (2.82%) 21 (2.80%)
40 - 49 13 (1.91%) 32 (4.71%) 3 (4.23%) 1(1.41%) 49 (6.53%)
50-59 | 114 (16.79%) 111 (16.35%) 2 (2.82%) 0 (0%) 227 (30.27%)
60 - 69 90 (13.25%) 175 (25.77%) 0 (0%) 0 (0%) 265 (35.33%)
70-79 22 (3.24%) 49 (7.22%) 0 (0%) 0 (0%) 71 (9.47%)
TABLE-2. ULTRASOUND B-SCAN FINDINGS
POSTERIOR NON-TRAUMATIC TRAUMATIC TOTAL
SEGMENT LESION CATARACT CATARACT PATIENTS
GROUP (679 PTS) GROUP (71 PTS) (750)
Retinal detachment 10 (1.47%) 15 (21.12%) 25 (3.33%)
Vitreous hemorrhage 13 (1.91%) 11 (15.49%) 24 (3.2%)
Posterior vitreous 7 (1.03%) 7 (9.86%) 14 (1.87%)
detachment
Asteroid Hyalosis 12 (1.77%) 0 (0%) 12 (1.6%)
Intra-ocular foreign 0 (0%) 6 (8.45%) 6 (0.8%)
body
Posterior staphyloma 9 (1.32%) 0 (0%) 9 (1.2%)
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Fig. 1: Ultrasonography of the globe shows a retinal detachment (arrow)
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Fig. 2: Ultrasonography of the globe shows posterior vitreous detachment (arrow)
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Fig. 3a: Ultrasonography of the globe shows vitreous hemorrhage in low gain sensitivity (arrow).
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Fig. 3b: Ultrasonography of the globe shows vitreous hemorrhage in high gain sensitivity (arrow)
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Fig. 4a: Ultrasonography of the globe shows asteroid hyalosis in low gain sensitivity (arrow)
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Fig. 4b: Ultrasonography of globe shows asteroid hyalosis in high gain sensitivity (arrow)
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Fig. 5: Ultrasonography of the globe shows intra ocular foreign body with vitreous hemorrhage (arrow)
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