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Abstract: 
Cataracts remain a major cause of preventable blindness and hidden posterior segment lesions may reduce the visual recovery after 
surgery. Therefore, it is of interest to evaluate the posterior segment abnormalities in patients with opaque media undergoing cataract 
surgery at a tertiary care hospital in Chengalpattu district. Hence, a prospective observational study was conducted on ninety-three 
eyes including mature, hypermature and traumatic cataracts using B-scan ultrasonography with a 10 MHz probe. Ultrasonography 
findings were associated with Relative afferent papillary defect (RAPD), intraocular pressure and visual acuity with posterior 
segment abnormalities detected in 40.9% of eyes, most commonly posterior vitreous separation (10.8%), retinal detachment (8.6%) 
and vitreous haemorrhage (6.4%), while reduced visual acuity (PL+) showed significant association with posterior segment 
pathology. Thus, data shows the B-scan ultrasonography was found to be a reliable pre-operative tool for early detection of posterior 
segment pathology, aiding surgical planning and improving visual outcomes. 
 

Keywords: B-scan ultrasonography; opaque media; posterior segment pathology; cataract surgery; vitreous hemorrhage; retinal 
detachment; posterior vitreous detachment; preoperative evaluation; relative afferent papillary defect (RAPD); ocular 
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Background: 
In developing countries such as India, cataracts cause nearly half 
of all cases of visual impairment and blindness, making them the 
main cause of avoidable blindness worldwide [1-3]. While 
modern cataract surgery often results in much better vision, 
undetected problems in the back of the eye can still harm post-
operative outcomes [4, 5]. To provide proper counselling, 
accurate predictions and the best surgical plans, it is important 
to find these hidden issues before surgery [6, 7]. However, when 
the eye has dense opacities from advanced cataract, corneal 
scarring, hyphema, or vitreous haemorrhage, it is often not 
possible to directly examine the back of the eye [8]. When media 
clarity is reduced; B-scan ultrasonography is a helpful, non-
invasive and affordable imaging method that allows a thorough 
evaluation of the posterior segment [9–11]. It helps diagnose 
intraocular masses, posterior vitreous detachment, retinal 
detachment, vitreous haemorrhage and other vitreoretinal 
disorders and two-dimensional cross-sectional images of 
intraocular structures can be provided [12]. In healthcare settings 
with limited access, B-scan ultrasonography is especially 
important as advanced imaging equipment [13]. It is also an 
important part of the pre-operative exam for cataract patients 
with clouded fundus vision because of its high sensitivity and 
specificity [14, 15]. Literature shows that B-scan ultrasonography 
if utilised prior to cataract surgery can help in detecting major 
posterior segment anomalies [16–18]. Pallamreddy et al. [19] and 
Sachar et al. [20] showed that B-scan identifies posterior segment 
anomalies as a contributing factor to poor visual outcomes in 
individuals with thick cataracts. Similarly, Jaiswal et al. [21] 
reported that above 40% of eyes with advanced cataracts showed 
posterior segment pathology on ultrasonography. These findings 
demonstrate the significance of B-scan in surgical planning and 
anticipation of outcomes. Our results further reinforce the value 

of routinely including ultrasonographic evaluation in the pre-
operative assessment of all patients with opaque ocular media. 
However, its use is still not widespread in many peripheral or 
semi-urban eye care centres. In such scenarios, surgical planning 
is often governed by anterior segment evaluation only [22]. The 
risk of post-operative visual dissatisfaction increases where 
underlying vitreoretinal disease are left undetected. 
Furthermore, various populations and geographical areas may 
have very diverse types and prevalence of posterior segment 
anomalies, underscoring the need for region-specific data to 
better direct clinical management [23, 24]. Therefore, it is of 
interest to evaluate the diagnostic utility of B-scan in pre-
operative screening and determine the number of patients who 
are likely to benefit from surgery by analysing the relationship 
between ultrasonographic findings and clinical indicators such 
as visual acuity and the presence of a relative afferent pupillary 
defect.  
 
Materials and Methods: 
In order to evaluate posterior segment abnormalities in patients 
with opaque ocular media using B-scan ultrasonography prior to 
cataract surgery, this prospective observational study was 
conducted over a 12-month period in the Department of 
Ophthalmology at Shri Sathya Sai Medical College and Research 
Institute, Chengalpattu District. The Institutional Ethics 
Committee granted ethical approval, all procedures adhered to 
the Declaration of Helsinki and each subject provided signed 
informed permission. The study comprised 93 eyes from 93 
patients who were chosen from outpatient visits and admissions 
for cataract surgery. The sample size was determined based on 
previous publications showing a prevalence of posterior 
segment disease in comparable groups of about 40%. People of 
any age or gender that had opaque media due to disorder such 
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mature or hyper mature cataract, traumatic cataract, corneal 
opacity, or vitreous haemorrhage and whose posterior segment 
could not be clinically seen were eligible to participate. Excluded 
from the study were patients with clear media that permitted 
fundus examination, those who had recently experienced 
significant ocular trauma that resulted in open-globe injuries and 
those who were unable or unable to give consent. Every patient 
had a through ocular examination. A Snellen chart was used to 
test visual acuity, which was then transformed into log MAR 
values for analysis. Slit-lamp biomicroscopy was used to 
evaluate the anterior segment and depending on the clinical 
need, a Schiotz or non-contact tonometer was used to measure 
intraocular pressure. Every instance was evaluated for a relative 
afferent pupillary deficit (RAPD). To assess the fundal glow, 
direct and indirect ophthalmoscopy were used whenever 
feasible. A structured data form was used to gather clinical 
information, such as the length of visual symptoms and the 
source of media opacity, as well as demographic information, 
such as age, sex, occupation and place of residence. To ensure 
consistency, a single qualified ophthalmologist performed B-
scan ultrasonography using a 10 MHz Ophthascan Sonomed 
machine. Sterile coupling gel was put over the eyelid during the 
closed-lid examination, which was done while the patient was 
supine. To cover every part of the world, many scans were made 
in the vertical, horizontal and oblique meridians. To get the best 
view of the vitreous and retina, gain levels were changed 
between 60 and 70 dB. Vitreous opacities, membranes, retinal or 
vitreous detachments, haemorrhage, intraocular masses and 
posterior staphyloma were among the ultrasonographic findings 
that were noted and classified based on their echogenic 
properties and anatomical location. Every participant provided 
written informed permission. The Institutional Ethical 
Committee of Shri Sathya Sai Medical College and Research 
Institute gave the study ethical approval (Approval No: 
IEC/958/24/49). Other than standard diagnostic imaging, no 
other interventions were carried out because this was an 
observational trial. Throughout the whole research procedure, 
patient data confidentiality was upheld. Microsoft Excel was 
used to enter the data and SPSS version 17.0 (IBM Corp., 
Chicago, IL, USA) was used for analysis. To investigate the 
relationships between several factors, like age, visual acuity, 
intraocular pressure and the existence of posterior segment 
illness, Chi-square test was used. P-value of less than 0.05 
indicated statistical significance. A comparison was made with 
existent clinical indicators to evaluate the utility of B-scan 
ultrasonography in eyes with opaque media. The primary 
outcomes assessed were the frequency and pattern of posterior 
segment. The secondary outcome assessed were the degree of 
vision loss and the existence of a relative afferent pupillary 
defect (RAPD). 
 
Results: 
The assessment of 93 eyes amongst 93 patients with opaque 
ocular media using B-scan ultrasonography was done. The tables 
that follow have summarised the demographic details, clinical 
findings and scan results obtained. Mature cataracts made up for 

57% of the cases followed by hyper mature cataracts (18.3%). 
Less frequently found were traumatic cataracts (9.7%) and 
complicated cataracts (8.6%), while corneal opacities (4.3%) and 
vitreous haemorrhage (2.1%) were the least encountered. Eyes 
examined are 38%, or 40.9% of the sample, had posterior 
segment abnormalities found by B-scan ultrasonography (Table 

1). Vitreous haemorrhage (6.4%), posterior staphyloma (4.3%), 
retinal detachment (8.6%) and posterior vitreous separation 
(10.8%) were the most common findings. On ultrasonography, 
the remaining 55 eyes (59.1%) had no discernible posterior 
segment disease. Posterior segment abnormalities showed a 
significant association with reduced preoperative visual acuity 
(p < 0.05). In eyes with PL+ vision, 56.4% had detectable 
posterior pathology, whereas only 15.2% of eyes with counting 
fingers vision or better demonstrated such findings. This 
suggests a strong relationship between poorer vision and the 
likelihood of positive B-scan results.  
 
Table 1: Ultrasonographic Findings in Opaque Media 

Ultrasonographic Findings No. of Eyes Percentage (%) 

Normal posterior segment 55 59.1 
Posterior vitreous detachment 10 10.8 
Retinal detachment 8 8.6 
Vitreous hemorrhage 6 6.4 
Posterior staphyloma 4 4.3 
Choroidal detachment 3 3.2 
Intraocular tumor / mass 2 2.1 
Others (membranous echoes) 5 5.5 
Total 93 100 

 

Discussion: 
In this study, patients with opaque ocular media who were 
scheduled for surgery were studied. It was seen that 40.9% of 
eyes showed observable abnormalities. This emphasises how 
important ultrasonography is for preoperative evaluation of 
cataract situations in which the fundus is not visible. Given that 
cataract is known to be age-related in the Indian population, the 
majority of participants were in their sixth and seventh decades 
of life [1-3]. Pallamreddy et al. and Jaiswal et al. also noticed a 
minor male predominance, which may be related to gender 
disparities in healthcare access [19, 21]. In line with the findings 
of Sachar et al. [20] and Jaiswal et al. [21], mature cataract was 
shown to be the primary cause of media opacity (57%), followed 
by hypermature and traumatic cataracts. These results imply 
that progressive cataracts are still common in rural and semi-
urban areas where people frequently put off getting medical care 
[22, 23 and 24]. The most common posterior segment 
abnormality found was posterior vitreous detachment (10.8%), 
which was followed by vitreous haemorrhage (6.4%) and retinal 
detachment (8.6%). Similar trends have been found in previous 
studies: Jaiswal et al. found similar rates of retinal detachment 
and vitreous haemorrhage [21], while Pallamreddy et al. found 
similar frequencies of PVD and retinal detachment [19]. When 
ophthalmoscopy is not practical, this consistency highlights the 
accuracy of B-scan imaging in identifying substantial 
vitreoretinal pathology. Reduced preoperative visual acuity was 
also shown to be significantly associated with posterior 
pathology (p < 0.05), which is consistent with Sachar et al. [20] 
findings that low visual potential was substantially associated 
with aberrant ultrasonographic findings. Furthermore, 12.9% of 
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eyes had RAPD, which confirms the existence of optic nerve or 
retinal dysfunction found on ultrasonography. The study's 
findings regarding the prevalence of posterior segment 
anomalies are in close agreement with previous reports from 
India, which typically reflect rates ranging from 30% to 45% [16, 

19–21]. Variations in patient demographics, inclusion criteria, or 
the ultrasonographer's level of experience could be the cause of 
small discrepancies between studies. Regular B-scan screening 
can also prevent needless cataract procedures in eyes with a 
poor visual prognosis, according to earlier research by Iqbal et al. 
[18] and Boruah et al. [17]. This has significant therapeutic 
ramifications because, if underlying posterior disease is not 
identified, even simple cataract operations could result in 
unsatisfactory results [7, 15]. Professional bodies such as ESCRS 
and AIOS are propagating the use of B-scan ultrasonography in 
cases where the posterior segment cannot be adequately 
visualised [25, 26]. To be more significant in centres that lack 
advanced imaging tools. Considering all the benefits, the results 
of this study are in favour of the use of B-scan ultrasonography 
as a standard pre-operative assessment entity. The published 
data is in consensus to it being an aid in diagnosis of various 
diseases such as posterior staphyloma, retinal detachment and 
vitreous hemorrhage. It can aid in determining if vitreoretinal 
care is warranted or cataract extraction is sufficient [11, 20 and 

23]. If used regularly, it can benefit patient outcomes and can 
help in reducing post-operative visual dissatisfaction.  
 
Conclusion: 
We show the effort of B-scan ultrasonography in the evaluation 
of patients with opaque ocular media before cataract surgery. If 
routinely used, it may help in reducing unforeseen 
complications and enhance the visual outcomes. However, 
larger multicentre studies with confirmation post-operatively 
can further support the results of this study. 
 

Advancement of knowledge: 
This study provides region-specific evidence from a semi-urban 
tertiary care setting and reinforces the values of routine pre-
operative B-scan ultrasonography in detecting clinically 
significant posterior segment pathology that may otherwise 
remain undiagnosed and adversely affect surgical outcomes. 
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