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Abstract

Background: Ultrasonography (US) is a valuable diagnostic modality for detecting posterior segment eye diseases (PSEDs)
in patients with cataractous eyes. This imaging modality can better facilitate planning surgery and predicting prognosis. The
purpose of this study was to determine the role of B-scan US in evaluating posterior segment abnormalities of eyes in cataract
patients pre-operatively to limit complications and visual impairment.

Methods and Results: A prospective, cross-sectional study to assess cataracts by US, as well as to detect posterior segment
abnormalities of eyes in cataract patients, was conducted in Sudan at Albasar International Foundation (Makah Eye Complex in
Omdurman) between December 2018 and December 2019.

All patients (n=380; 48% males and 52% females; a mean age of 63+12.57 years) with non-visualization of the fundus,
regardless of age and gender, were involved and were assumed to have orbital pathologies. Patients with high-risk extrusion
of intraocular contents and a previous history of ocular surgery were excluded from the present study. All patients with dense
cataracts were evaluated using standard US machines (Echoscan US-4000; NIDEK CO., LTD.) equipped with a real-time high-
frequency probe.

The typical age of the patients complaining of cataracts was between 61 and 70 years, which constituted 35% of cases,
followed by age >70 years, which constituted 24.2% of cases. About 47.63% patients had ocular pathology in the posterior segment
of the eye. The most common PSEDs were vitreous abnormalities (46.2%). Among vitreous abnormalities, most abnormal eyes
had vitreous changes (36.1%), followed by vitreous detachment (3.7%); 1.3% of patients had retinal detachment.

Conclusion: Ocular US should be the first screening modality in the evaluation of posterior segment pathologies in
cataractous eyes and should be performed in cataract patients pre-operatively for better surgical planning and predicting post-
operative visual prognosis.(International Journal of Biomedicine. 2021;11(1):78-81.)
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Introduction among all ocular diseases ranges from 5% in Western Europe,
North America, and affluent countries to 50% in developing

A cataract (lens opacification) is a degenerative disease countries.”) Forecasts predict that there will be almost 115

of the lens and represents one of the most important causes million cases of blindness and 588 million people with

of visual impairment. The proportion of cataract blindness moderate to severe vision impairment in 2050 (up from figures



M. Ahmed et al. / International Journal of Biomedicine 11(1) (2021) 78-81 79

of 36 million and 217 million today, respectively).® There are
several risk factors that may be frequently associated with
cataracts, such as injury, diabetes, ultraviolet irradiation,
specific ocular abnormalities (e.g., uveitis), and hypertension,
but the main non-modifiable risk factor is aging. Cataract
surgery and insertion of an intraocular lens are highly effective,
resulting in almost immediate visual rehabilitation.®

Among patients with vision problems, fundoscopy and
slit-lamp evaluation are the basis for diagnosis. In some cases
in which cataracts change posterior segment eye diseases
(PSEDs), which are defined as diseases of the retina, choroid
and optic nerve,” Ultrasonography (US) is an indispensable
diagnostic tool for evaluating and diagnosing many PSEDs. It
helps the radiologist and ophthalmologist in diagnosing disease
and choosing the optimal method of treatment.”) B-scan US
is a powerful, non-invasive, rapid, cost-effective, and non-
ionizing real-time diagnostic tool that provides a good anatomic
background, provides valuable diagnostic information for
evaluating lesions of the posterior segment in eyes, and helps
to rule out vitreous abnormalities, such as retinal, vitreous, and
choroidal detachments, as well as tumors and other pathologic
conditions that affect the posterior segment of the eye.®) These
conditions are mainly attributable to the cystic nature of the eye
and its surface location, which allows high-frequency probes
to demonstrate normal anatomy and pathologies accurately.® If
the ophthalmologist and surgeon are aware of these pathologies
pre-operatively, the surgical plan can be modified to better
predict the visual outcome after cataract surgery and permit
measures to combat anticipated complications.”)

There are statistical discrepancies in previous studies
with respect to the prevalence of the posterior segment of the
eye among patients with cataracts. The significant variance
exists among findings associated with cataracts across various
populations. Vepa et al.® reported that in their study posterior
segment lesions occurred in 54(11.02%) cases. Qureshi et
al."% reported that the prevalence of posterior segment lesions
in Pakistan was 12%; specifically, 3% of patients had retinal
detachment (RD), 2% — posterior vitreous detachment (PVD),
3% — vitreous hemorrhage, 1.2% — posterior staphyloma,
and 1% — intraocular foreign body (IOFB).!” Shen et al.(»
reported vitreous detachment (VD) prevalence in a large
cohort of Chinese to be 2.7%.

Cataractous eyes with posterior segment pathologies
have not been the subject of comprehensive reports and few
studies have reported the sonographic findings related to
cataracts. The purpose of this study was to determine the role
of B-scan US in evaluating posterior segment abnormalities of
eyes in cataract patients pre-operatively to limit complications
and visual impairment.

Materials and Methods

We performed a prospective, cross—sectional study to
assess cataracts by US, as well as to detect posterior segment
abnormalities of eyes in cataract patients. The study was
conducted in Sudan at Albasar International Foundation
(Makah Eye Complex in Omdurman) between December
2018 and December 2019.

All patients (n=380) with non-visualization of the
fundus, regardless of age and gender, were involved and were
assumed to have orbital pathologies. Patients with high-risk
extrusion of intraocular contents and a previous history of
ocular surgery were excluded from the present study.

The data collection sheet was designed to collect
demographic data. All registered patients underwent a pre-
operative evaluation protocol that included intraocular
pressure, posterior synechiae, visual acuity determination,
pupillary reaction, biometric measurements, and a slit-lamp
test. Risk factors, such as diabetes mellitus, hypertension,
corneal opacities, iris coloboma, and deviated eyes, were
specifically sought and noted.

After completing an ocular examination, all patients with
dense cataracts were evaluated using standard US machines
(Nidek Echo scan model US-4000; company, city, state,
country) equipped with a real-time high-frequency probe. The
procedure was explained to the patients, who were placed in
a supine position and asked to flex the neck and head slightly,
then rotated to the opposite side to prevent gel spreading. The
ultrasonic probe accepts linear, 7.5-10MHz small footprint
transducers, which are suitable for this purpose. The transducer
was placed over the globe of the eye with a closed eyelid after
application of the gel, then anteroposterior, transverse, and
longitudinal views of the B-scan, along with A-scan, were
obtained for both eyes. Low- and high-gain sensitivities were
selected throughout the US. Images from the machine were
collected and analyzed for evaluation. We determined that
significant posterior segment pathology on the US affected
the post-operative visual results. Images were diagnosed by a
professional sonologist and ophthalmologist.

Statistical analysis was performed using statistical
software package SPSS version 16.0 (SPSS Inc, Chicago, IL).

Results

The sample consisted of 380 cataract patients (48%
males and 52% females) with a mean age of 63+12.57 years.
The patients were classified into 7 age groups. The typical age
of the patients complaining of cataracts was between 61 and
70 years, which constituted 35% of cases, followed by age
>70 years, which constituted 24.2% of cases; the other age
groups are shown in Figure 1.
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Fig. 1. Age distribution of the study sample.
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Of this total number of patients, 12.1% had diabetes
mellitus and 17.9% — systemic hypertension.

About 47.63% patients had ocular pathology in the
posterior segment of the eye (Table 1). The most common
PSEDs were vitreous abnormalities, followed by retinal
detachment.

Table 1.

Frequency distribution of pathology in the posterior segment in
cataractous eyes.

Ocular Abnormalities ~ No. of Abnormalities %
Normal 199 52.37
Vitreous 176 46.2
Retina 5 1.31
Choroid 0 0

Among vitreous abnormalities, most abnormal eyes had
vitreous changes (36.1%), followed by VD (3.7%). Vitreous
changes mean that vitreous volume was reduced, and the
fibers were thickened, tortuous, and surrounded by liquid
vitreous (Fig.2).
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Fig. 2. Sonographic appearance of vitreous.

Discussion

Cataracts are among the most important causes of
treatable blindness in developing countries, like Sudan, due
to a lack of awareness and education, low-quality service, and
high-cost treatment. Many patients present with advanced
cataracts, which preclude fundus visualization and make
clinical and ophthalmoscopic examinations difficult and
minimally informative prior to cataract surgery. Under such
circumstances, ophthalmic US has been shown to be an
invaluable tool in the diagnosis and management of posterior
segment pathology in patients with dense cataracts. Moreover,
ophthalmic US is non-invasive, rapid, and cost-effective
with no exposure to ionizing radiation. Thus, ophthalmic US
enables a dynamic study and provides valuable diagnostic
information of various ophthalmic diseases not obtainable by
other imaging methods. >4

Ocular abnormalities are believed to be more common
in males than in females. In a study conducted by Sharma,®
the gender ratio was 2:1, respectively. In another study, by

Mcleod et al.,"» male predominance was also reported. The
current study, however, was not in agreement with the findings
of previous studies; specifically, we demonstrated female
predominance over males (52% vs. 48%.

The results of the present study demonstrated that in the
35% and 24.2% of the patients who presented in the 61-70
and >70-year age groups, respectively, age was statistically
correlated with cataracts. In this study, 12.1% of patients
had diabetes mellitus and 17.9% had hypertension. Richter
et al."® have confirmed that in the elderly with a history of
hypertension and diabetes, those conditions were risk factors
for cataracts.

In the current study, 380 cases with advanced cataracts
were examined by B-scan US, which revealed that 47.63%
had PSEDs. A much lower percentage of PSEDs was recorded
by Salman et al."” and Chanchlani et al.,"® who reported that
9% and 8.7% of patients had PSEDs, respectively. In contrast,
PSEDs were present in 77.5% of patients screened by B-mode
US in cataract patients between 2005 and 2007 by Mendes et
al."® These statistical discrepancies concerning the prevalence
of PSEDs by US may be due to exclusion and inclusion
criteria in each study, examination techniques used, and the
expertise of examiners, because ocular US is dependent on
the skill of the operator. In addition, variations between the
populations scanned in different studies are also assumed to
have contributed.

In the present study, RD was identified by B-scan US in
1.31% of patients, which is less than that reported by Meenakshi
et al. — 2.5%, Qureshi et al. — 3%,1%and Jain et al. — 5%.1% In
addition, Salman et al."” reported only 0.7% patients with RD,
and RD was identified in up to 9.3% of the cases evaluated by
Mendes et al.*® The sonographic ocular investigations in this
study demonstrated that vitreous abnormalities were the most
common finding (46.2%). This finding is in agreement with
previous results published by Mcleod et al.."> who studied
176 eyes and found that the majority of patients had vitreous
abnormalities. Sharma® reported similar results in another study.
Vitreous changes (36.1%), followed by vitreous hemorrhage
(3.2%) were most prevalent among patients with vitreous
abnormalities. In previous studies, vitreous hemorrhage was
reported in posterior segment B-scan US to range from 1%-—
3%.,?2Y which is lower than the percentage found in the present
study. This disparity is assumed to be primarily attributed to
the higher number of diabetic and hypertensive patients in our
study, with an estimated higher prevalence of proliferative
retinopathy and vitreous hemorrhage.

In conclusion, ocular US should be the first screening
modality in the evaluation of posterior segment pathologies in
cataractous eyes and should be performed in cataract patients
pre-operatively for better surgical planning and predicting
post-operative visual prognosis. Ocular US is cost-effective,
rapid, and non-ionizing, which empowers US to provide
useful diagnostic information about numerous ophthalmic
diseases not obtained by other diagnostic imaging modalities.
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