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ABSTRACT 
Background: Gonioscopy is the gold standard for anterior chamber angle as-
sessment and is essential for glaucoma screening, diagnosis, and classifica-
tion. However, it remains underutilized in routine practice, potentially delaying 
glaucoma diagnosis and treatment. The study aimed to evaluate the proportion 
of glaucoma suspect patients undergoing gonioscopy for glaucoma screening 
and diagnosis and to assess the impact of corrective interventions on adher-
ence to gonioscopy examination. 

Methods: This prospective observational clinical audit was conducted in the 
Ophthalmology Outpatient Department of a tertiary care centre over two audit 
cycles (April-May and August 2025). Adults (>18 years) with glaucoma risk 
factors were included. Gonioscopy performance and reasons for non-
performance were recorded. Between audit cycles, corrective measures com-
prising staff education, protocol reinforcement, regular reminders, and en-
hanced patient counselling were implemented. Data were analysed using de-
scriptive statistics and the Chi-square test. 

Results: Gonioscopy was performed in 18/85 (21.2%) patients during the first 
audit cycle and increased to 37/51 (72.5%) following corrective interventions. 
Clinician-related non-performance decreased from 95.5% to 28.6%. The im-
provement in gonioscopy adherence between the two audit cycles was statis-
tically significant (χ² = 32.83, p <0.001). 

Conclusion: Gonioscopy is underutilized in glaucoma suspects, mainly due to 
clinician-related factors. Staff training, protocol reinforcement, patient coun-
selling, and periodic clinical audits significantly improve adherence and sup-
port early glaucoma diagnosis and treatment. 

 
Keywords: Gonioscopy, Glaucoma, Clinical Audit, Compliance, Anterior Cham-
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INTRODUCTION 
Glaucoma is one of the leading causes of irreversible 
blindness worldwide and remains a major public health 
challenge because the disease is often asymptomatic 
until advanced stages. Recent global estimates indicate 
that glaucoma is responsible for vision impairment or 
blindness in millions of individuals, emphasizing the im-
portance of timely detection and treatment.[1-3] In India, 
glaucoma affects approximately 12 million people, with 
over 75% of cases remaining undiagnosed, resulting in 
delayed presentation and avoidable visual disability.[4] 

Diagnosis of glaucoma requires comprehensive assess-
ment of the optic nerve head, intraocular pressure, visu-
al fields, retinal nerve fibre layer, and anterior chamber 
angle. Gonioscopy remains the gold standard for anterior 
chamber angle evaluation and is essential for differenti-
ating open-angle from angle-closure glaucoma, identify-
ing secondary glaucomas, and guiding appropriate man-
agement.[5-7] Since angle anatomy may change over 
time, gonioscopy should also be repeated during follow-
up when clinically indicated.[7,8] 

Despite its established clinical importance, gonioscopy 
continues to be underutilized in routine ophthalmic prac-
tice. Factors contributing to its underuse include inade-
quate clinician training, perceived technical difficulty, 
time constraints in busy outpatient clinics, and increas-
ing reliance on non-contact imaging modalities such as 
anterior segment optical coherence tomography (AS-
OCT). Although AS-OCT and Van Herick grading are val-
uable adjuncts, they cannot replace gonioscopy for 
comprehensive dynamic assessment of the anterior 
chamber angle.[6,9-12] 

Published data on gonioscopy utilization in Indian tertiary 
care centres are scarce. Most available evidence origi-
nates from international studies, which demonstrate that 
gonioscopy is performed in only a minority of patients 
during initial glaucoma evaluation despite guideline rec-
ommendations.[13] This lack of Indian audit data high-
lights the need to evaluate adherence to recommended 
clinical practice, identify barriers to gonioscopy perfor-
mance, and implement quality improvement strategies. 

The present clinical audit was undertaken at our tertiary 
care teaching hospital as part of the National Accredita-
tion Board for Hospitals (NABH) quality assurance pro-
gramme to evaluate adherence to gonioscopy among 
patients with glaucoma risk factors. By identifying defi-
ciencies in routine practice and assessing the impact of 
targeted corrective interventions through repeated audit 
cycles, this study aimed to improve compliance with es-
tablished glaucoma screening protocols and enhance the 
quality of patient care. 

The study aimed to evaluate the proportion of glaucoma 
suspect patients undergoing gonioscopy for glaucoma 
screening and diagnosis and to assess the impact of 
corrective interventions on adherence to gonioscopy ex-
amination. The objectives were to determine the propor-
tion of glaucoma suspect patients undergoing goniosco-

py as recommended by standard clinical guidelines, 
identify the reasons for non-performance of gonioscopy, 
including clinician-related factors and patient refusal, and 
compare adherence to gonioscopy examination before 
and after the implementation of corrective measures 
across two audit cycles. 
 

MATERIALS AND METHODS 
This prospective observational clinical audit was con-
ducted in the Outpatient Department of Ophthalmology 
at a tertiary care hospital as part of the National Accredi-
tation Board for Hospitals (NABH) quality assurance pro-
gramme. The audit was approved by the Hospital Clinical 
Audit Committee (Ref. No. DMC&H/Q&S/2025/366). As 
the study was conducted as a clinical audit to evaluate 
adherence to established standards of routine clinical 
practice without introducing any intervention beyond 
standard patient care, formal Institutional Ethics Commit-
tee approval was not obtained. Written informed consent 
was obtained from all participants before inclusion in the 
audit. 

The study was carried out in two audit cycles with an 
interval for implementation of corrective measures be-
tween the two cycles. The first audit cycle was conduct-
ed from 21st April 2025 to 20th May 2025, and the sec-
ond audit cycle was conducted from 1st August 2025 to 
31st August 2025. 

Study Population: All adult patients attending the oph-
thalmology outpatient department who fulfilled the crite-
ria for glaucoma suspicion were included in the study. 
Both new and follow-up patients were considered. 

Inclusion Criteria include adult patients (>18 years) with 
glaucoma risk factors were included. These comprised 
patients with consistently elevated intraocular pressure 
(IOP >21 mmHg), defined as two or more Goldmann ap-
planation tonometry measurements obtained on sepa-
rate outpatient visits prior to enrolment, glaucomatous 
optic disc changes, visual field abnormalities suggestive 
of glaucoma, a positive family history of glaucoma 
among first-degree relatives, optic disc haemorrhages, 
or retinal nerve fibre layer defects. 

Exclusion Criteria are those patients with congenital 
glaucoma, any ocular infections and a history of recent 
ocular surgery  

Sample Size: As this was a prospective clinical audit un-
dertaken as part of the hospital quality improvement 
programme, no formal sample size calculation was per-
formed. Instead, all consecutive adult patients fulfilling 
the predefined inclusion criteria during each audit period 
were included. Accordingly, the sample size was deter-
mined by the number of eligible patients attending the 
ophthalmology outpatient department during the respec-
tive audit cycles. The first audit cycle (21 April-20 May 
2025) included 85 eligible patients, whereas the second 
audit cycle (1-31 August 2025) included 51 eligible pa-
tients. The lower number of patients in the second cycle 
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reflected the actual number of eligible glaucoma suspect 
patients presenting during the audit period, with no 
changes to the inclusion criteria, audit duration, or sam-
pling methodology between the two cycles. 

Method of Gonioscopy: Gonioscopy was performed us-
ing indirect gonioscopy with a Goldmann single-mirror 
goniolens at the slit lamp under topical anesthesia. A 
coupling agent was applied between the cornea and the 
lens to eliminate the cornea-air interface and allow visu-
alization of the anterior chamber angle. The patient was 
seated comfortably at the slit lamp, and the examination 
was carried out in a dimly lit room using a short slit-
lamp beam to minimize pupillary constriction and make 
iridotrabecular contact more apparent. [5,8] 

After instillation of topical anesthetic drops, the inferior 
aspect of the goniolens was first placed on the inferior 
sclera, and the lens was gently tilted forward to make 
contact with the cornea while the patient was instructed 
to look straight ahead. The examiner visualized the infe-
rior angle through the superior mirror and similarly as-
sessed the superior, nasal, and temporal angles by rotat-
ing the lens appropriately. Care was taken to keep the 
lens as perpendicular as possible to the angle being ex-
amined for optimal visualization. All gonioscopic exami-
nations in both audit cycles were performed by the same 
ophthalmologist using the same standardized examina-
tion technique, thereby minimizing inter-examiner varia-
bility. Gonioscopy was performed in both eyes for all pa-
tients meeting the inclusion criteria, and the findings 
were used for screening, diagnosis, and classification of 
glaucoma as open-angle or angle-closure glaucoma. Go-
nioscopy should be repeated during follow-up when clin-
ically indicated. [5,8] 

The defined standard for this audit was gonioscopy ex-
amination in both eyes for every patient meeting the in-
clusion criteria. [7,8,14] 

Data Collection: Patients fulfilling the inclusion criteria 
were recorded daily, and documentation was made re-
garding whether gonioscopy was performed in both 
eyes. For patients in whom gonioscopy was not per-
formed, the reason was noted and categorized as either 
clinician-related (doctor did not perform) or patient-
related (patient refusal). All patients who underwent go-
nioscopy were further evaluated with fundus examina-
tion for optic disc analysis, visual field testing (perime-
try), and retinal nerve fibre layer optical coherence to-
mography (RNFL-OCT) for confirmation of glaucoma di-
agnosis. Patients diagnosed with glaucoma were subse-
quently initiated on appropriate treatment. 

Intervention Between Audit Cycles: Based on findings 
from the first audit cycle, remedial measures were im-
plemented, including: a) Education and training of medi-
cal personnel responsible for performing gonioscopy, b) 
Reinforcement of the importance of gonioscopy in all 
glaucoma suspect patients, c) Repeated reminders every 
alternate day for 4 weeks regarding adherence to goni-
oscopy protocols, and d) Improved patient counselling 

and reassurance regarding the importance and routine 
nature of the procedure to reduce refusal rates  

Statistical Analysis: Data were entered into Microsoft 
Excel and analysed using IBM SPSS Statistics version 
26.0 (IBM Corp., Armonk, NY, USA). Descriptive statis-
tics were used to summarize the data and are presented 
as frequencies, percentages, mean, and standard devia-
tion, as appropriate. The Chi-square test was used to 
compare the proportion of patients undergoing gonios-
copy between the two audit cycles. Prior to analysis, the 
assumptions of the Chi-square test, including adequate 
expected cell frequencies, were verified. Where these 
assumptions were not met, Fisher's exact test was con-
sidered appropriate. A two-sided p value of <0.05 was 
considered statistically significant. 
 

RESULTS 
During the first audit cycle (21 April-20 May 2025), 85 
eligible glaucoma suspect patients were screened. Goni-
oscopy was performed in a minority of patients, with 
most eligible patients not undergoing the examination 
(Table 1). Clinician-related factors were the predominant 
reason for non-performance, whereas patient refusal 
was uncommon (Table 2). 
 

Table 1: Gonioscopy performed in the first and in the 
second audit cycle 

Gonioscopy per-
formed 

First audit cycle  
(n = 85) (%) 

Second audit cycle  
(n=51) (%) 

Performed 18 (21.2) 37 (72.6) 
Not performed 67 (78.8) 14 (27.5) 

 

Table 2: Factors for not performing gonioscopy during 
the first and second audit cycle  

Factors First audit cycle 
(n= 67) (%) 

Second audit cycle  
(n= 14) (%) 

Doctor didn’t perform 64 (95.5) 4 (28.6) 
Patient refused 3 (4.5) 10 (71.4) 

 

Table 3: Factors for not performing gonioscopy in 4 pa-
tients 

Factors Number of patients 
Incapable to sit on slit lamp 2 
Bilateral Conjunctivitis 1 
Planned cataract surgery 1 

 

Table 4: Factors for patient refusal in 10 

Factors Patients 
Wanted gonioscopy on next visit 6 
Wanted to bring relative along 2 
Gonioscopy examination already done previous 

 month 
1 

Refused gonioscopic examination at all 1 
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Table 5: Percentage of patients undergoing gonioscopy 
examination 

Gonioscopy Cycle 1 (n = 85) Cycle 2 (n = 51) 
Performed 21.2% 72.6% 
Not performed 78.8% 27.5% 
Chi-square value χ²(df=1) 32.83 
P value < 0.001 
 

Following implementation of corrective measures, in-
cluding staff education, reinforcement of standard glau-
coma evaluation protocols, regular reminders, and en-
hanced patient counselling, the second audit cycle (1-31 
August 2025) included 51 eligible patients. A substantial 
improvement in gonioscopy adherence was observed, 
with most patients undergoing the examination (Table 1). 
Among patients in whom gonioscopy was not per-
formed, patient-related factors became more common 
than clinician-related factors (Table 2). The remaining 
clinician-related reasons included inability to sit at the slit 
lamp, bilateral conjunctivitis, and planned cataract sur-
gery (Table 3), while patient refusal was mainly due to 
preference for undergoing gonioscopy at a subsequent 
visit or other personal reasons (Table 4). 

Comparison of the two audit cycles demonstrated a sig-
nificant improvement in compliance with gonioscopy fol-
lowing the corrective interventions. The proportion of 
patients undergoing gonioscopy increased from 21.2% 
to 72.6%, while non-performance decreased from 78.8% 
to 27.5%. This improvement was statistically significant 
(χ²(1) = 32.83, p value < 0.001) (Table 5). Furthermore, 
clinician-related failure to perform gonioscopy markedly 
declined, indicating improved adherence to standard 
glaucoma screening protocols after implementation of 
the corrective measures. 
 

DISCUSSION 
This prospective clinical audit demonstrated substantial 
underutilization of gonioscopy during the initial audit cy-
cle, with only 21.2% of eligible glaucoma suspect pa-
tients undergoing the examination despite established 
recommendations for routine angle assessment.[7,8,14] 
The predominant reason for non-performance was clini-
cian-related, indicating that inadequate adherence to 
standard clinical practice, rather than patient refusal, was 
the principal barrier to gonioscopy utilization. 

Our findings are consistent with those reported by Lee 
et al., who observed that gonioscopy was documented in 
only 20.4% of patients at the time of initial glaucoma 
evaluation and in 29.5% within six months despite guide-
line recommendations.[13] The similarity between our 
findings and those from a large international cohort sug-
gests that underutilization of gonioscopy is a widespread 
challenge rather than an institution-specific issue. 

Following implementation of targeted quality improve-
ment measures, including staff education, reinforcement 
of clinical protocols, regular reminders, and enhanced 
patient counselling, gonioscopy adherence increased 

significantly from 21.2% to 72.5%, while clinician-related 
non-performance decreased from 95.5% to 28.57%. 
These findings demonstrate that relatively simple institu-
tional interventions can substantially improve compliance 
with recommended glaucoma evaluation practices. 
[7,8,14] Similar improvements in adherence to clinical 
protocols following audit-based quality improvement ini-
tiatives have been reported in other healthcare settings, 
highlighting the value of periodic clinical audits in pro-
moting evidence-based practice. 

An important finding of this audit was the shift in the 
predominant barrier to gonioscopy performance be-
tween the two audit cycles. During the first cycle, clini-
cian-related factors accounted for almost all missed ex-
aminations, whereas following implementation of correc-
tive measures, patient-related factors became the princi-
pal reason for non-performance. This change suggests 
that the interventions effectively addressed clinician-
related deficiencies, leaving patient-related barriers as 
the remaining challenge. Most patient refusals were due 
to a preference for undergoing gonioscopy at a subse-
quent visit or personal circumstances rather than com-
plete refusal, indicating that further improvements may 
be achieved through enhanced patient education, coun-
selling, appointment scheduling, and reinforcement of 
the importance of gonioscopy during glaucoma evalua-
tion. 

The present study has important clinical implications. 
Failure to perform gonioscopy in glaucoma suspect pa-
tients may delay recognition of angle-closure disease 
and secondary glaucomas, potentially affecting diagnosis 
and subsequent management.[14,15] Routine clinical 
audits provide an effective mechanism for identifying 
deficiencies in practice, monitoring adherence to estab-
lished protocols, and evaluating the effectiveness of cor-
rective interventions. Incorporating regular audit cycles 
into departmental quality assurance programmes may 
therefore contribute to sustained improvements in glau-
coma care. 

Although the second audit cycle included fewer eligible 
patients than the first (51 vs. 85), both audit cycles were 
conducted over comparable time periods using identical 
inclusion criteria and audit methodology. The difference 
in patient numbers reflected the actual number of eligi-
ble glaucoma suspect patients attending the outpatient 
department during the respective audit periods rather 
than any change in study design or sampling strategy. 
Nevertheless, variation in patient volume may have influ-
enced the precision and comparability of the audit find-
ings and should be considered when interpreting the re-
sults. 

LIMITATIONS 

This study has several limitations. As a single-centre 
clinical audit conducted over two relatively short audit 
cycles, the findings may not be generalizable to other 
healthcare settings or reflect long-term adherence to 
gonioscopy. Baseline demographic and clinical charac-
teristics of patients were not formally compared between 
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the two audit cycles, and the difference in patient num-
bers may have influenced comparability. Although all go-
nioscopic examinations were performed by the same 
examiner using a standardized technique, inter-observer 
reliability could not be assessed. In addition, clinicians 
were aware of the ongoing audit, raising the possibility 
of a Hawthorne effect, whereby awareness of being ob-
served may have contributed to improved compliance 
during the second audit cycle. 

Despite these limitations, the prospective audit design, 
standardized methodology, implementation of predefined 
quality improvement interventions, and reassessment 
through a second audit cycle represent important 
strengths of the study. The findings demonstrate that 
periodic clinical audits, combined with targeted educa-
tional interventions and protocol reinforcement, can 
substantially improve adherence to gonioscopy and sup-
port quality improvement in glaucoma care. 
 

CONCLUSION 
This clinical audit demonstrated that gonioscopy, despite 
being an essential component of glaucoma evaluation, 
remains significantly underutilized in routine ophthalmic 
practice. During the first audit cycle, only 21.2% of eligi-
ble glaucoma suspect patients underwent gonioscopy, 
with clinician-related non-performance being the major 
contributing factor. Following implementation of correc-
tive measures, including staff education, reinforcement 
of standard clinical protocols, and improved patient 
counselling, a substantial improvement in gonioscopy 
adherence was observed, with a marked increase in 
compliance and a reduction in clinician-related omis-
sions. These findings highlight that regular training of 
ophthalmologists, optometrists, and allied ophthalmic 
personnel, together with continuous reinforcement of 
clinical protocols, can significantly improve adherence to 
standard glaucoma screening practices. Periodic clinical 
audits and re-audits should therefore be incorporated 
into routine ophthalmic practice to sustain quality im-
provement, promote timely glaucoma diagnosis, and op-
timize patient care. 
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