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 Abstract 

Background: Narrow-angle glaucoma is often undiagnosed until advanced 
stages. Gonioscopy is the gold standard but is time-consuming. Borrone’s method 
offers a simpler alternative, yet data are limited. This study evaluated its positive 
predictive value compared with gonioscopy.  
Objectives:  To determine the positive predictive value of Borrone’s method in 
estimating narrow angles taking gonioscopy as gold standard in patients with 
angle closure glaucoma.   
Duration: 10-01-2025 to 31-05-2025 
Methodology: After obtaining written informed consent, patients presenting to 
the Ophthalmology outpatient ward of Allama Iqbal Memorial Teaching 
Hospital, Sialkot with symptoms of angle closure were assessed using Borrone’s 
method. Gonioscopic assessment was performed by a senior ophthalmologist 
unaware of Borrone’s findings to determine positive predictive value. Data were 
recorded and analyzed using SPSS version 27.0.   
Results: The study included 139 participants (mean age 50.37±10.99 years), 
with 34 (24.5%) aged 18–45 and 105 (75.5%) aged 46–70. Females numbered 
80 (57.6%) and males 59 (42.4%). Borrone’s method identified 130 true 
positives (93.5%) and 9 false positives (6.5%). PPV by age and gender ranged 
91.2–95.0% with no significant difference between subgroups.  
Conclusion: Borrone’s method demonstrated a high positive predictive value 
(93.5%) for estimating narrow-angle glaucoma when compared with gonioscopy 
as the gold standard. Stratification by age and gender showed no significant 
differences, indicating its reliability across demographic groups as an effective, 
non-invasive screening tool for narrow angles. 
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INTRODUCTION
Glaucoma is a major cause of irreversible blindness 
worldwide and ranks as the second leading cause of 
blindness after cataracts. Most cases are attributed to 
primary open-angle glaucoma, while approximately 

one-fourth result from primary angle-closure 
glaucoma (PACG).1 PACG is responsible for around 
26% of glaucoma-related blindness globally.2,3 It 
occurs when the drainage angle in the anterior 
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chamber narrows either by appositional contact or 
adhesions (synechiae), eventually leading to complete 
occlusion. This blockage raises intraocular pressure 
(IOP), causing glaucomatous optic neuropathy 
characteristic of PACG.3 
Multiple risk factors contribute to the development 
of PACG, including older age, female sex, certain 
ethnic backgrounds such as East Asian and Inuit 
populations, family history, genetic predisposition, 
short axial length, thick or anteriorly positioned lens 
(high lens vault), flat cornea, and smaller corneal 
diameter.5 Detecting PACG is challenging due to its 
often asymptomatic presentation in early stages.6 
Early identification of angle closure is crucial for 
timely intervention and prevention of irreversible 
vision loss.7 
Gonioscopy remains the gold standard for evaluating 
the anterior chamber angle (ACA), providing direct 
visualization of angle structures.8,9 It is cost-effective, 
can be rapidly performed using a slit lamp, allows 
dynamic observation of the angle quadrant, and 
distinguishes between synechial and appositional 
closure through indentation.10 Additional imaging 
modalities, including ultrasound biomicroscopy 
(UBM) and anterior segment optical coherence 
tomography (AS-OCT), are also used to assess ACA 
and guide appropriate glaucoma management.11 
Borrone’s method has emerged as a practical 
alternative for screening narrow angles.12 This 
technique uses low-intensity erythritol-based green 
light, which induces pupil constriction without 
altering anterior chamber depth measurements. Its 
design ensures high sensitivity, specificity, reliability, 
and reproducibility for detecting narrow angles, 
making it a potentially efficient tool in clinical and 
community-based glaucoma screening.12 
Evidence on the diagnostic accuracy of Borrone’s 
method is limited to a single international study.12 
This study aimed to assess the positive predictive 
value of Borrone’s method in detecting narrow 
angles, using gonioscopy as the gold standard. It 
sought to determine whether Borrone’s method 
could function as a simple, reliable, and accessible 
screening tool for narrow-angle glaucoma, or if its 
accuracy was insufficient, thereby guiding decisions 
about its adoption in both clinical practice and 
community-based eye care programs. 

  

METHODOLOGY 
This cross-sectional survey was conducted in the 
Department of Ophthalmology, Allama Iqbal 
Memorial Teaching Hospital, Sialkot after ethical 
review and synopsis approval. A total of 139 cases 
were included, calculated with a 95% confidence 
level and 5% margin of error, assuming an expected 
positive predictive value of 90% for Borrone’s 
method in diagnosing narrow angles using 
gonioscopy as the gold standard.12 Ethical review 
committee approval was taken  
Narrow angles were defined according to Borrone’s 
method as a peripheral anterior chamber depth of 
≤50% of the adjacent corneal thickness. Gonioscopy-
defined narrow angles were labelled using Shaffer’s 
classification, with grades 0–2 considered narrow. 
True positives were narrow angles detected by 
Borrone’s method and confirmed on gonioscopy, 
whereas false positives were narrow angles labelled by 
Borrone’s method but not confirmed on gonioscopy. 
Non-probability consecutive sampling was used. 
Inclusion criteria were patients of both genders aged 
18–70 years with angle-closure glaucoma on 
gonioscopy. Exclusion criteria included patients with 
prior refractive or phacorefractive surgery, ocular 
trauma, previously diagnosed narrow-angle spectrum, 
iridotomy, or corneal opacities preventing 
evaluation. 
After obtaining informed written consent, patients 
presenting to the outpatient ward with symptoms of 
primary angle glaucoma were assessed using 
Borrone’s method. The slit lamp illumination arm 
was set at a 30-degree angle with 1.6X magnification 
through a red filter. A vertical light slit of 4 mm 
length and minimal width was used to visualize the 
peripheral anterior chamber cut at the temporal 
corneal periphery. Patients labelled with narrow 
angles by Borrone’s method were included, and 
demographic data were recorded. Gonioscopic 
assessment was performed by a senior 
ophthalmologist who was unaware of Borrone’s 
findings to determine the positive predictive value. 
All measurements were recorded by the resident to 
avoid bias, and confounding variables were 
controlled through exclusion. 
All data were entered and analyzed using SPSS 
version 27. Numerical variables, such as age, were 
presented as mean ± SD, while categorical variables, 
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including gender and narrow-angle status, were 
presented as frequency and percentage. The positive 
predictive value of Borrone’s method compared with 
gonioscopy was calculated and presented as 
frequency and percentage. Data were stratified by age 
and gender to control for effect modifiers, and post-
stratification chi-square tests were applied, with 
p≤0.05 considered statistically significant. PPV was 
calculated using below formula:- 

 
RESULTS 
The study included a total of 139 participants with a 
mean age of 50.37±10.99 years. Among them, 34 
participants (24.5%) were aged between 18 and 45 
years, while the majority, 105 participants (75.5%), 
were aged between 46 and 70 years. Regarding 
gender distribution, 80 participants (57.6%) were 
female, and 59 participants (42.4%) were male, 
indicating a slightly higher representation of females 
in the study population. Data is given in Table 1.  
Table 2 presents the confirmation of narrow-angle 
glaucoma using Borrone’s method, with gonioscopy 
considered as the gold standard. Out of 139 

participants, 130 were confirmed to have narrow-
angle glaucoma (true positives), representing 93.5%, 
while 9 participants were false positives (6.5%). 
These results indicate that Borrone’s method has a 
high accuracy in predicting narrow-angle glaucoma 
when compared with gonioscopy. 
The positive predictive value (PPV) of Borrone’s 
method for detecting narrow-angle glaucoma was 
further analyzed after stratifying participants by age 
and gender. When stratified by age, among the 34 
participants aged 18–45 years, 31 were true positives 
and 3 were false positives, yielding a PPV of 91.2%. 
In the 46–70 years age group (n=105), 99 were true 
positives and 6 were false positives, resulting in a 
PPV of 94.3%. The difference in PPV between the 
two age groups was not statistically significant 
(p=0.522) as shown in Table 3. 
Similarly, stratification by gender showed that among 
59 male participants, 54 were true positives and 5 
were false positives, giving a PPV of 91.5%. Among 
80 female participants, 76 were true positives and 4 
were false positives, yielding a PPV of 95.0%. The 
observed difference between males and females was 
also statistically insignificant (p=0.411) as given in 
Table 4. 

Table 1: Demographic Characteristics of Patients Included in the Study 

Characteristics 
Total 
(139) 

Age (years) 50.37±10.99 
• 18-45 years 34 (24.5%) 
• 46-70 years 105 (75.5%) 

Gender  
• Male 59 (42.4%) 
• Female 80 (57.6%) 

 
Table 2: Confirmation of Narrow Angle Glaucoma via Borrone’s Method taking Gonioscopy as Gold Standard 
n=139 

Narrow Angle Glaucoma 
Frequency 

(n) 
Percentage 

(%) 

Yes (True Positive) 130 93.5 % 

No (False Positive) 9 6.5 % 

Total 139 100.0 % 
 

Positive Predictive value =    True positive   X 100 
      



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 6, 2025 
 

https://medicalsciencereview.com            | Rafique et al., 2025 | Page 1678 

True Positive + False Positive 
Positive Predictive value =     130   X 100 

        130+9 
Positive Predictive value =  93.5 % 
 
Table 3:  PPV of Narrow Angle Glaucoma via Borrone’s Method taking Gonioscopy as Gold Standard 
Stratified for Age 

Age 

Gonioscopy  

Total PPV P-value 
True Positive 

(n=130) 
False Positive 

(n=9) 
 18-45 years 
(n=34) 

 31 3 34 
91.2% 

0.522 
 91.2% 8.8% 100.0% 

46-70 years  
(n=105) 

 99 6 105 
94.3% 

 94.3% 5.7% 100.0% 
Total  130 9 139   

 93.5% 6.5% 100.0%   
Chi-square test, observed difference was statistically 
insignificant, PPV: Positive Predictive Value 

 

 
Table 3:  PPV of Narrow Angle Glaucoma via Borrone’s Method taking Gonioscopy as Gold Standard 
Stratified for Gender 

Gender 

Gonioscopy  

Total PPV P-value 
True Positive 

(n=130) 
False Positive 

(n=9) 
 Male 
(n=59) 

 54 5 59 
91.5% 

0.411 
 91.5% 8.5% 100.0% 

Female 
(n=80) 

 76 4 80 
95.0% 

 95.0% 5.0% 100.0% 
Total  130 9 139   

 93.5% 6.5% 100.0%   
Chi-square test, observed difference was statistically 
insignificant, PPV: Positive Predictive Value 
 
DISCUSSION 
 Narrow-angle glaucoma is a significant cause of 
irreversible vision loss, often remaining undetected 
until advanced stages.13 Gonioscopy is considered the 
gold standard for identifying narrow angles, but it is 
time-consuming, requires expertise, and may not be 
feasible for mass screening.14,15 Various non-invasive 
techniques have been proposed to estimate anterior 
chamber angles, including Borrone’s method, which 
offers a simpler alternative.16,17 However, published 
data on its diagnostic accuracy are limited.12 To 

address this gap, the present study was planned to 
evaluate the positive predictive value of Borrone’s  
 
 
 
method in detecting narrow-angle glaucoma, using 
gonioscopy as the gold standard. 
In the present study, we evaluated the positive 
predictive value (PPV) of Borrone’s method in 
estimating narrow angles, using gonioscopy as the 
gold standard. Out of 139 participants, 130 eyes 
were true positives and 9 eyes were false positives, 
resulting in an overall PPV of 93.5%. Stratification 
by age revealed a PPV of 91.2% in participants aged 
18–45 years and 94.3% in those aged 46–70 years. 
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Similarly, when stratified by gender, PPV was 91.5% 
for males and 95.0% for females. The differences 
between age and gender groups were statistically 
insignificant, indicating consistent performance of 
Borrone’s method across demographic variables. 
Comparing our findings with existing literature, 
Piero et al.12 conducted a study in Chile involving 32 
patients (64 eyes) who met inclusion criteria. Using 
gonioscopy as the gold standard, 16 eyes were 
identified with narrow angles and 48 with open 
angles. The sensitivity and specificity of Borrone’s 
method were calculated using a selected cutoff point, 
showing a sensitivity of 96% and specificity of 91% 
with 95% confidence intervals. These findings 
demonstrate that Borrone’s method is highly reliable 
and reproducible in detecting narrow iridocorneal 
angles, particularly in high-volume outpatient 
ophthalmology settings. 
The results of our study are in line with Piero et al.,12 
showing a similarly high PPV and confirming the 
accuracy of Borrone’s method in clinical practice. 
While our study included a larger sample (139 
participants), the PPV remained consistently high 
across age and gender groups, reinforcing the utility 
of Borrone’s method as a non-invasive, efficient 
screening tool. Despite limited published data, our 
findings provide additional evidence supporting the 
adoption of Borrone’s method, particularly in 
settings where gonioscopy may not be feasible for 
routine screening. 
 
 CONCLUSION 
Borrone’s method demonstrated a high positive 
predictive value (93.5%) for estimating narrow-angle 
glaucoma when compared with gonioscopy as the 
gold standard. Stratification by age and gender 
showed no significant differences, indicating its 
reliability across demographic groups as an effective, 
non-invasive screening tool for narrow angles.  
 
LIMITATIONS & RECOMMENDATIONS 
This study’s strengths include a relatively large 
sample size (139 participants) and systematic 
comparison of Borrone’s method with gonioscopy as 
the gold standard, providing robust data on its 
positive predictive value across age and gender. 
Limitations include the single-center design and lack 
of comparison with other non-invasive techniques. 

Future studies should include multi-center trials, 
larger, more diverse populations, and evaluation of 
Borrone’s method alongside emerging imaging 
modalities to further validate its diagnostic accuracy.   
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