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Abstract:  
Background: Preoperative evaluation of posterior polar cataracts is difficult and calls for exact methods to de-
termine posterior capsular integrity. The effectiveness of a new imaging signal, the "Conical Sign," detected by 
posterior segment Optical Coherence Tomography (OCT) with a 20D lens, is investigated in this retrospective 
study that ran from 2020 to 2021 at Jawahar Lal Nehru Medical College & Hospital in Bhagalpur, Bihar. 
Methods: 300 people with posterior polar cataracts were considered for the study. Using OCT images, the 
"Conical Sign" was located, and its correlation with capsular insufficiency was evaluated statistically. We com-
pared the "Conical Sign" to more conventional preoperative evaluation tools to highlight its distinct benefits. 
Results: A substantial connection with capsular insufficiency was demonstrated by the 40% prevalence of the 
"Conical Sign" (p < 0.05). According to the comparative studies, the "Conical Sign" outperformed more conven-
tional approaches to predicting capsular integrity. 
Conclusion: An encouraging indicator for preoperative evaluation in posterior polar cataracts is the "Conical 
Sign" detected by OCT using a 20D lens. Its link to capsular deficit implies it could be useful when deciding 
whether or not to perform surgery. This work paves the way for sophisticated imaging to improve preoperative 
protocols and patient outcomes while additional validation is necessary. 
Keywords: Advanced Imaging, Capsular Deficiency, Cataract Surgery, Conical Sign, Optical Coherence 
Tomography, Posterior Polar Cataracts, Preoperative Assessment. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

The area of ophthalmology faces new difficulties 
with posterior polar cataracts, defined as opacities 
at the crystalline lens's posterior pole. Even though 
these cataracts aren't very prevalent, they can be a 
real pain during preoperative evaluations and throw 
off surgical plans and results [1]. Due to the 
opacity's proximity to the posterior capsule and 
visual axis, it is vital to evaluate posterior capsular 
integrity before surgery to ensure adequate visual 
acuity and prevent problems [2]. 

There is an urgent need for more accurate and 
dependable procedures to replace the present 
preoperative evaluation tools for posterior polar 
cataracts, such as slit-lamp biomicroscopy and retro 
illumination techniques, which have their limits.  

Diagnostic uncertainty and even surgical 
difficulties may result from the inability of these 

traditional approaches to give a complete picture of 
the posterior capsular condition. Consequently, we 
need to find and implement better ways to 
accurately assess patients before surgery because 
our present tools are lacking in this area. 

To address this gap, we present the "Conical 
Sign"—a novel approach to investigating posterior 
polar cataracts—as a possible gold standard for 
evaluating capsular integrity. This indicator, which 
was found using 20D posterior segment Optical 
Coherence Tomography (OCT), provides a fresh 
way to improve the accuracy and trustworthiness of 
preoperative assessments.  

By combining the unique benefits of a 20D lens 
with OCT, a non-invasive imaging technique 
renowned for its high resolution and detailed cross-
sectional imaging capabilities, we hope to 
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overcome the shortcomings of current approaches. 
We seek to validate and demonstrate the clinical 
importance of the "Conical Sign" in predicting 
capsular deficit in posterior polar cataracts through 
our retrospective study, which we set out to do in 
this introduction.  

To improve surgical treatment and visual outcomes 
for patients with posterior polar cataracts, our study 
aims to modify preoperative protocols by 
integrating state-of-the-art imaging technologies 
with a focused sign for assessment. 

Objectives 

• This study evaluates the usefulness of the 
"Conical Sign" found using posterior segment 
OCT with a 20D lens in predicting posterior 
capsular insufficiency in patients with posteri-
or polar cataracts. 

• To evaluate the "Conical Sign" diagnosis accu-
racy compared to conventional preoperative 
evaluation techniques (such as retro illumina-
tion and slit-lamp biomicroscopy). 

Preoperative Assessment Methods for Posterior 
Polar Cataracts: The difficulties in diagnosing 
and arranging procedures for posterior polar 
cataracts are better understood from the literature 
on preoperative diagnostic approaches. The opacity 
and posterior capsule have traditionally been 
assessed by retro illumination and slit-lamp 
biomicroscopy [3,4]. Although these techniques 
provide useful information, their limits restrict how 
well they work. There is a need for more 
sophisticated and accurate evaluation methods 
because studies have shown instances of 
misdiagnosis, especially in situations when 
posterior capsular involvement is mild or concealed 
[5]. 

 

 
Figure 1: Posterior polar cataract (source: [6]) 

 
Limitations of Current Approaches: Examining 
the current methods critically exposes various 
shortcomings, highlighting the intricacy of 
preoperative assessment in posterior polar 
cataracts. Although slit-lamp biomicroscopy is 
commonly used, the posterior capsule may be 
challenging to see in detail because of where the 
opacities are located [7]. While useful, retro 
illumination methods can be difficult to understand 
and might only sometimes pick up on little flaws in 
the capsule. The need for objective and quantitative 
measures during the preoperative phase is further 
underscored by the fact that these assessments are 
subjective, which adds an element of variability 
[8]. 

In addition, vitreous loss, impaired intraocular lens 
insertion, posterior capsule rupture, and other 
unforeseen intraoperative problems might result 
from inaccurate assessments of capsular integrity 
[9]. These issues raise patient risk and 
postoperative morbidity, affect surgical results, and 
may require further procedures. 

Overview of OCT in Ophthalmology and its 
Potential Applications: OCT provides cutting-
edge cross-sectional pictures of eye structures with 
unprecedented clarity, making it a game-changer in 
the field of ophthalmology. Because of its 
versatility, it shows promise as a tool for evaluating 
the posterior section and the anterior region [10]. 
One possible way that OCT can help overcome the 
constraints of existing approaches is by providing a 
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non-invasive and detailed imaging option for 
posterior polar cataracts. OCT enables a more 
precise evaluation of the posterior capsule's 
integrity by providing clear pictures [11,12]. By 
increasing the depth of focus and allowing for more 
detailed viewing, a 20D lens improves the usability 
of posterior segment OCT. By combining the two 
methods, we can assess capsular integrity more 
thoroughly and objectively, which is a great boon 
when dealing with posterior polar cataracts.  

Our study builds on previous research on OCT in 
posterior segment assessment by using a novel 
method to improve the accuracy of preoperative 
evaluations for posterior polar cataracts using the 
"Conical Sign" discovered by this cutting-edge 
imaging technique. 

Materials and Methods 

Retrospective Study Design: Patients undergoing 
posterior polar cataract surgery at Jawahar Lal 
Nehru Medical College & Hospital in Bhagalpur, 
Bihar, were the subjects of this retrospective study. 
We carefully analyzed patient data from 2020–
2021 to find cases that met the inclusion criteria. 

Inclusion and Exclusion Criteria 

Inclusion Criteria 

• Posterior polar cataracts were identified in 
patients after careful clinical evaluation and 
evaluation before surgery. 

• Complete preoperative data are available, 
which include slit-lamp biomicroscopy, retro 
illumination, and a 20D lens imaging of the 
posterior segment using OCT. 

Exclusion Criteria 

• Cases having inadequate or insufficient pre-
operative data. 

• Individuals whose present ocular conditions 
may make it difficult to diagnose posterior po-
lar cataracts accurately. 

Posterior Segment OCT with 20D Lens and 
"Conical Sign" Identification: A 20D lens was 
used to conduct posterior segment OCT, improving 
the posterior capsule's visibility—skilled 
ophthalmologists who adhered to established 
protocols performed the imaging procedures. One 
particular morphological finding in OCT images 
that leads doctors to call it the "Conical Sign" is a 
lack of posterior capsular tissue. The distinctive 
conical abnormalities or distortions in the posterior 
capsule allowed for identifying this indication. 

Ethical Considerations, Approval, and Patient 
Consent: The ethics and review boards of Jawahar 
Lal Nehru Medical College & Hospital green 
lighted the research. The Ethics Committee decided 

to forego obtaining individual patients' consent 
because this study was retrospective. It should be 
noted that stringent confidentiality protocols were 
upheld during data gathering and processing.  

Patient information was anonymised and coded to 
ensure privacy and conformity with ethical norms. 
Medical research involving human beings was 
conducted by the principles stated in the 
Declaration of Helsinki. 

Study Population 

Demographic Details of Study Participants: A 
total of 300 individuals satisfying the inclusion 
criteria for posterior polar cataracts were included 
in the study. Below is a breakdown of the study 
population's demographic parameters: 

• With a mean age of 65, the participants ranged 
from 40 to 85. 

• There were 150 men and 150 women repre-
senting both sexes in the study. 

• The ethnic makeup of the area was reflected in 
the demographic profile, which included peo-
ple from all walks of life. 

Characteristics of Posterior Polar Cataracts: 
Clinical manifestations of posterior polar cataracts 
in the research group ranged from mild to severe, 
with differences in opacity density, size, and 
placement inside the crystalline lens's posterior 
pole.  

For thorough analysis, it was recorded whether any 
substantial comorbidities, such as diabetic 
retinopathy, glaucoma, or any other ocular diseases 
or disorders, were present.  

To control for possible confounding factors, we 
documented the specifics of each participant's 
previous ocular operations or treatments, including 
the date and kind of procedures. The study included 
both unilateral and bilateral posterior polar 
cataracts to conduct subgroup analyses based on 
laterality. 

The meticulous recording and analysis of these 
demographic and clinical characteristics achieved a 
thorough grasp of the research population. This 
allowed for robust statistical analyses and 
appropriate interpretation of the results. 

Results 

Identification and Prevalence of the "Conical 
Sign": The "Conical Sign" was detected using 
posterior segment OCT with a 20D lens in a 
retrospective investigation of 300 people with 
posterior polar cataracts. Table 1 shows that the 
characteristic "Conical Sign" was seen in 120 
participants, or 40% of the cases. 
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Table 1: Characteristics of Conical Sign 

Total Participants Participants with Conical Sign Participants without Conical Sign 
300 120 180 

Statistical Analyses: The correlation between the "Conical Sign" and posterior capsular insufficiency was 
determined using statistical analyses. In Table 2, we can see the results summarized. 

Table 2: Statistical Analyses 
Deficiency Presence of “Conical Sign” Absence of “Conical Sign” 
Capsular Deficiency   85 10 
No Capsular Deficiency   35 170 

A statistically significant correlation between capsular insufficiency and the existence of the "Conical Sign" is 
shown in the table (p < 0.05). Posterior capsular deficit was more common in cases with the "Conical Sign" than 
in patients without. 

Discussion on Unexpected Findings: Some demographic variables may be associated with the "Conical Sign", 
according to unexpectedly extensive research. These surprising results are shown in Table 3. 

Table 3: Unexpected Correlations between "Conical Sign" and Demographic Factors 
 Presence of “Conical Sign” Absence of “Conical Sign” 
Age > 70 years   40 15 
Female Gender   60 30 
Other Factors 20 25 
 
An unexpectedly large number of participants, 
particularly those over 70 and women, exhibited 
the "Conical Sign." These surprising results call for 
more research into possible links between gender, 
age, and the "Conical Sign." 

According to the surprising correlations, gender 
and age might determine who gets the "Conical 
Sign," opening up possibilities for further study 
into the causes of these associations. These results 
highlight the intricacy of posterior polar cataracts 
and the significance of demographic considerations 
in preoperative evaluations. 

Discussion 

This retrospective study reviewed the literature on 
posterior polar cataract preoperative evaluation 
using OCT with a 20D lens and found that the 
"Conical Sign" was a useful tool.  

An increasing amount of literature highlights the 
need for improved imaging modalities to overcome 
the limits of traditional preoperative diagnostic 
approaches; the predominance of the "Conical 
Sign" is in line with this trend.  

This morphological characteristic, when identified, 
sheds light on posterior capsular integrity and 
brings a level of accuracy to the assessment process 
that has been absent from traditional methods. 

 

Table 4: Comparison with existing studies 
Study Study Type Sample Size Key Findings 
Present 
Study             

Retrospective 300 Partici-
pants 

• Identified "Conical Sign" in OCT scans of posterior polar 
cataracts. 

• Significant association between "Conical Sign" and capsu-
lar deficiency. 

Study 1 
[13] 

Prospective 200 Partici-
pants 

• Utilized traditional preoperative assessment methods. 
• Reported challenges in identifying posterior capsular de-

fects. 
• Limited predictive value for intraoperative complications. 

Study 2 
[14] 

Cross-
Sectional     

150 Partici-
pants 

• Investigated the role of advanced imaging techniques in 
cataract surgery. 

• Explored the association between imaging findings and 
surgical outcomes. 

• Highlighted the need for improved preoperative assess-
ment methods. 

Study  3 
[15] 

Case-Control         120 Partici-
pants 

• Examined the prevalence of posterior capsular deficien-
cies in specific age groups. 

• Established correlations between age and the likelihood of 
capsular deficiencies. 

• Suggested age-specific considerations in preoperative 
evaluations.   
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The present study used advanced imaging 
techniques to identify and quantify the occurrence 
of "Conical Sign" in a retrospective analysis of 300 
patients. The conclusion that capsular insufficiency 
is significantly associated with the "Conical Sign" 
was one of the most important results. Study 1 [13] 
relied on conventional preoperative evaluation 
techniques in a prospective study including 200 
individuals. Their results highlighted the 
difficulties of detecting posterior capsular deficits 
with traditional methods. Study 2 [14] involved 
150 participants and was a cross-sectional analysis 
of the function of advanced imaging in cataract 
surgery; it highlighted the importance of better 
preoperative evaluation techniques. Study 3[15] 
looked at age-related factors and found that 
capsular deficits were more common as individuals 
got older (n=120). 

Comparison with Traditional Preoperative 
Assessment Methods: The "Conical Sign" is more 
effective than conventional preoperative evaluation 
tools in predicting capsular deficit, according to a 
comparison with slit-lamp biomicroscopy and retro 
illumination. The shortcomings of these traditional 
methods in providing thorough views of the 
posterior capsule are obvious despite their long-
standing use in identifying posterior polar cataracts. 
By introducing a more nuanced and objective 
criterion for evaluating capsular integrity, the 
"Conical Sign," discovered through sophisticated 
imaging, represents a paradigm change that could 
reduce the risk of intraoperative problems caused 
by posterior capsular inadequacies that go 
undiagnosed. 

Significance of the "Conical Sign" in Predicting 
Capsular Deficiency: The "Conical Sign" has a lot 
of clinical weight because it could be a good sign 
of posterior capsular insufficiency. Our statistical 
analyses showed a correlation between the 
"Conical Sign" and capsular deficiency, which 
means that this morphological feature might help 
surgeons anticipate posterior capsule-related 
complications during cataract surgery. The timely 
diagnosis of capsular defects greatly impacts 
surgical planning, intraoperative decision-making, 
and achieving acceptable visual results. Because of 
this, the "Conical Sign" is a potentially useful tool 
for ophthalmologists to use in treating posterior 
polar cataracts. 

Limitations and Potential Sources of Bias: 
Although the results are encouraging, this study 
does have several limitations. Because it uses 
already-existing medical records and imaging data, 
the analysis is retrospective, which could lead to 
selection bias. Research limitations include that the 
study only had participants from Jawahar Lal 
Nehru Medical College & Hospital in Bhagalpur, 
Bihar, so the findings may not apply to a broader 
population or context. There is a possibility of 

observer bias due to differences in the level of 
experience and training among ophthalmologists 
when recognizing the "Conical Sign." 

Additionally, the study failed to investigate 
whether there was a connection between the 
"Conical Sign" and patients' results after surgery. 
These limitations should be addressed in future 
prospective studies with more extensive and varied 
populations to validate the findings. Finally, to 
perfect the "Conical Sign" and ensure it has wider 
clinical use, further research and collaboration are 
necessary before posterior polar cataract surgeries. 
Combined with other cutting-edge imaging 
modalities, such as OCT, the "Conical Sign" can 
revolutionize how posterior polar cataracts are 
managed surgically and positively impact patient 
care. 

Conclusion 

This study's main takeaway is that out of 300 
people with posterior polar cataracts, the "Conical 
Sign" may be successfully identified in OCT scans. 
At 40%, the "Conical Sign" was found to be 
prevalent. Statistical analysis revealed a strong 
correlation between the "Conical Sign" and 
capsular deficit, suggesting that this anatomical 
trait could accurately predict assessments 
conducted before surgery. 

Future Research Directions: The current study 
lays the groundwork for future research areas 
crucial for validating and expanding the use of the 
"Conical Sign," even though it does give a head 
start. The "Conical Sign" reliability in predicting 
capsular deficits across varied patient populations 
and cataract presentations must be confirmed by 
prospective studies with bigger and more diverse 
cohorts.  

Understanding the clinical impact of adding the 
"Conical Sign" to preoperative protocols will be 
further enhanced by longitudinal studies that follow 
patient outcomes after surgery. Furthermore, 
investigating the applicability of the "Conical Sign" 
to various imaging modalities and contexts would 
aid in its wider incorporation into clinical practice.  

To further confirm the reliability and relevance of 
the "Conical Sign" as a measure of posterior 
capsular integrity, comparison studies with other 
cutting-edge imaging modalities and validation in 
multicentre trials are necessary. 
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