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Précis  

In the largest clinic-based study to date, our review of 588 patients presenting with glaucoma in 

Northern Ghana revealed 36% of these had primary angle closure glaucoma. 
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Abstract 

Purpose: Glaucoma is the second leading cause of blindness worldwide. In Africa, glaucoma is an 

established public health problem, and primary angle-closure glaucoma (PACG) is not commonly 

discussed. Recognizing it is important because of its negative impact on visual morbidity, and also 

because its treatment is different from primary open angle glaucoma (POAG). In response to the 

observation of many PACG cases at the Northern Community Eye Hospital in Tamale, Ghana, we 

investigated the proportion of those attending with a first diagnosis of glaucoma who had PACG. 

Patients and Methods: Using the electronic records, we identified 976 patients who attended with 

a first diagnosis of glaucoma between January 2021 and October 2022. Of these, 588 met the 

inclusion criterion of a clear glaucoma subtype diagnosis.  

Results: Of these 316 (53.7%) had POAG, 210 (35.7%) PACG, and 62 (10.5%) secondary 

glaucoma. Thus, over a third of presenting glaucomas had PACG.  

Conclusion: This study highlights that PACG is present in about a third of patients presenting to 

our clinic inNorth Ghana . Our study demonstrates the importance of a clear diagnostic pathway 

including gonioscopy in the assessment of glaucoma patients and the consideration of wider 

training on angle closure glaucoma diagnosis and management.   
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Introduction 

  Glaucoma is the leading cause of irreversible blindness worldwide.1,2 Primary open angle 

glaucoma (POAG) is the most prevalent form,2–18 followed by primary angle closure glaucoma 

(PACG),5–16 which is commonly misdiagnosed.19 If promptly diagnosed PACG, unlike POAG, is 

a preventable disease.20 For this reason, diagnosis and prompt treatment of PACG is 

imperative.1,21–23 Quigley and Broman (2006) estimate that PACG carries a three-fold increased 

risk for severe, bilateral visual impairment and is responsible for nearly half of all glaucoma-

related blindness cases in the world. Despite literature from the past 20 years consistently showing 

PACG to be up to 18.5% of presenting glaucomas in ophthalmology departments in the African 

continent,5–16,24 it has been a commonly held perception that PACG, especially acute angle closure 

glaucoma (AACG), is rare in African populations.25,26  

  In the routine work at the Northern Community Eye Hospital (NCEH) in Tamale, Ghana, 

a high number of patients presenting with PACG was observed. To investigate this, we undertook 

a retrospective study of presenting cases with a diagnosis of glaucoma.  

Materials and Methods 

Ethics 

Institutional Review Board (IRB) approval was not required for this retrospective audit. 

The study was performed in adherence to the tenets of the Declaration of Helsinki and complied 

with the Health Insurance Portability and Accountability Act. 

Data Availability Statement 

The datasets generated during and/or analyzed during the current study are not publicly 

available, but are available from the corresponding author on reasonable request. 
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Study design 

             This study is an audit of all individuals diagnosed with glaucoma presenting to the NCEH 

for an initial visit between January 2021 and October 2022.  

  The details of every individual attending the hospital, including visit diagnoses, are kept in 

a secure electronic medical record (EMR) system. For our study, we extracted the records of every 

individual who presented to our clinic and had “glaucoma” in either their initial visit description 

or visit diagnosis in the EMR. Inclusion criteria included those with a diagnosis of “primary open 

angle,” “acute angle closure,” “chronic angle closure,” and “secondary” glaucoma. Exclusion 

criteria included all with no mention of glaucoma and those diagnosed with end-stage glaucoma 

of unspecified type, suspected glaucoma, mixed-mechanism glaucoma, or glaucoma with primary 

vision loss from another cause. 

            Glaucoma was diagnosed by characteristic disc changes (Disc Damage Likelihood Score 

[DDLS] score of >4) since field testing was not always available.27 Gonioscopy differentiated 

POAG and PACG. PACG was diagnosed as the presence of a closed angle through >180 degrees 

on direct view. Patients who had the accompanying symptom of pain were diagnosed with AACG, 

as has been previously used in clinic-based studies.9,15,24 Asymptomatic patients9,15,24 found to have 

the accompanying presence of signs of past closure, such as peripheral anterior synechiae and 

pigment patches in the absence of past inflammation or other causes were diagnosed with chronic 

angle closure glaucoma (CACG). Secondary glaucoma was recorded if a clear underlying cause 

of glaucoma was identified, eg: uveitis, trauma, etc. Other variables were recorded, specifically, 

age, gender, kind and duration of symptoms, family history, past ocular and medical history, and 

intraocular pressure.   
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Statistics 

  Descriptive statistics are used for the proportion of glaucoma subtypes presenting. The 

confidence intervals were calculated using the exact binomial distribution. 

Results 

  From January 2021 to October 2022, 976 individuals were diagnosed with POAG, 

AACG, CACG, or secondary glaucoma at their presenting visit to the NCEH. Of the 976 

individuals, 388 individuals were excluded because they were diagnosed with end-stage glaucoma 

of unspecified type, suspected glaucoma, mixed-mechanism glaucoma, or vision loss from a 

secondary cause (Figure 1).  

  588 patients were included in the study. Included in the CACG group were two individuals 

initially misdiagnosed with AACG, four individuals misdiagnosed with mixed-mechanism 

glaucoma, two individuals misdiagnosed with ocular hypertension, one individual misdiagnosed 

with optic atrophy, and 11 individuals misdiagnosed with POAG (Figure 1). Demographic features 

are listed in Table 1. Just over two thirds of the population (n=397, 68%) were male. Of the 849 

eyes, 427 (50%) were right eyes. The median age was 60.5 years (mean 58.2 years  16.1). A 

majority (n=525, 89%) were aged 40 years and over. 

 

Upon individual chart review, it was found the patients had gonioscopically documented findings 

sufficient for the above definition of CACG. Of the 588 patients included in the study, 849 eyes 

were included in the study because some patients were unilaterally affected by glaucoma (table 1).  
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 Three hundred and sixteen patients (53.7%) were diagnosed with POAG, 211 (35.7%) 

with PACG, and 62 (10.5%) with secondary glaucoma (Table 2). 19 (3.23%) were diagnosed with 

AACG and 191 (32.5%) were diagnosed with CACG (Table 2). The proportion of PACG 

presenting in our Tamale clinic was therefore 35.7% (CI: 31.8-39.7; Figure 2). The severity of 

glaucoma was not graded but we did look for a mention of end-stage/advanced glaucoma in the 

comments and the proportions are shown in table 2. It can been seen that at least one third of 

individuals have advanced disease. 
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Discussion 

In agreement with previously reports of glaucoma subtypes presenting in African clinics,5–

17 our study demonstrates that PACG represents a sizable proportion (Table 2).  

Table 3 and Figure 2 show the findings of prior studies from the African continent with 

ours. As early as 1973, Luntz reported 15.2% of 196 black patients attending the glaucoma clinic 

at the University of the Witwatersrand, South Africa had PACG. Olawoye and Sarimaye (2013) 

found 9.2% of 336 patients presenting in Ibadan in Nigeria had PACG, and Tenkir et al. (2013) 

found PACG in 18.5% of their patients in Jimma University Hospital, Ethiopia. The proportion in 

our study is the highest yet reported (36% vs 6.6-15%; Table 3 & Figure 2).9,15,24  Use of 

gonioscopy is not unique to our study and, thus, not a contributing factor to the difference in PACG 

proportion. Our definition of PACG may be more inclusive but our definition has been widely 

used in prior studies. 9,15,24 Finally, there may be a genetic component to the high proportion with 

PACG. The largest ethnic group in our area is Dagomba, a population not previously reported. 

Those with PACG might be likely to self-refer to a clinic for two principal reasons. Firstly, AACG 

is accompanied by sudden visual deterioration together with severe  pain, and secondly, both 

AACG and CACG are more often associated with severe visual loss.1,20  

Living in rural communities, like those in Northern Ghana, reduces access to care,30  

increasing risk for undiagnosed glaucoma.31 The inconvenience of travel and financial burden 

associated with seeking care makes it even more difficult to receive the necessary medical 

evaluation and management that is promptly required,32 especially for an aging population who 

depend on others for support.32 Some hypotheses why patients with CACG (Table 2) did not 

present to our clinic in a timely fashion include poverty, lack of health education, distrust of eye 
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care services, distance, and high pain tolerance. The proportion with PACG (Table 4 & Figure 3) 

may be an underestimate of the true proportion. We were unable to distinguish sufficiently from 

the histories if this was the case. Improving outreach to medically underserved areas can reveal a 

more accurate picture of the proportion and prevalence of PACG as well as allow for earlier 

diagnosis of glaucoma in these populations and, ultimately, reduce preventable vision loss. 

Accurate diagnosis of glaucomatous sub-types is extremely important as it guides differing 

vision-preserving management. For this purpose, use of gonioscopy in the work-up of patients 

with glaucoma is beneficial. Although alternate techniques for examining angle narrowing, such 

as limbal chamber depth estimation by slit-lamp examination, have been used, gonioscopy remains 

the preferred method for accurate assessment of the angle.33–37 If angle-closure is seen on exam, 

laser iridectomy and cataract or clear-lens extraction are effective treatments for lowering eye 

pressure.38 Specifically cataract surgery is effective at reducing visual field loss39 and IOP for at 

least ten years.40 It is also easier,41,42 faster,41,42 cheaper,41,42 and safer41,42 than glaucoma surgery. 

Furthermore, in our experience, physicians generally receive more training in cataract surgery over 

glaucoma surgery and thus, more willing to perform it in Ghana. Given the benefits of gonioscopy 

and effective surgical options, including cataract surgery and laser iridectomy, available for 

patients diagnosed with PACG, there is a case to be made for providing resources to teach 

ophthalmologists in Africa about these diagnostic and therapeutic tools. With a projected increase 

in life expectancy among African populations43 and thus, glaucoma proportion and 

prevalence7,12,23,44 we can expect a continued rise in its proportion requiring intervention.  

Among the African public, there is poor awareness of glaucoma.2,45,46 The most impactful 

modes of information delivery in Africa are TV and radio followed by religious institutions 

(church, mosque, etc.) and word-of-mouth.46 Using these tools to increase knowledge about the 
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disease are key to early diagnosis and prevention of blindness worldwide20,38,47 given the 

association between PACG and vision loss,1,20,22,48 blindness,1,20,22,48 and reduced quality of life.49 

Public health campaigns have also been successful at increasing awareness of glaucoma in 

Africa.50 Continued public health campaigns can improve education about this disease and increase 

prevention and treatment in African communities. We would love to see the proportion with a 

mention of end-stage glaucoma at presentation be reduced from the current level of one third oof 

all our patients. 

In conclusion we have found that PACG is not as rare in our North Ghana population as 

commonly believed. Given the benefits of gonioscopy and surgical treatments available for 

diagnosing and managing PACG we suggest provision of learning opportunities for African 

clinicians to use these tools to reduce preventable vision loss from this condition.  
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Figure/Table Legends 

Figure 1. Flowchart of study population selection.  
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Figure 2. Percent proportion of primary angle closure glaucoma (PACG) diagnoses with 95% 

confidence intervals. 

Figure 3. Percent proportion of chronic angle closure glaucoma (CACG) diagnoses with 95% 

confidence intervals. 

Table 1. Demographics of those presenting to Northern Community Eye Hospital in Tamale, 

Ghana between January 2021 and October 2022 with a diagnosis of glaucoma and established 

subtype. One person (diagnosed with acute angle closure glaucoma [AACG]) did not have an 

age listed in our EMR. The second column denotes those in whom a note was made of end-stage 

or severe disease. 

Table 2. Glaucoma subtype in those presenting to Northern Community Eye Hospital in Tamale, 

Ghana between January 2021 and October 2022.  

Table 3. Comparative data of number of individuals diagnosed with primary open angle 

glaucoma (POAG), primary angle closure glaucoma (acute and chronic; PACG), and secondary 

glaucoma in our study and other clinic population-based studies on glaucoma prevalence in 

African continent. 

Table 4. Comparative data of number of individuals diagnosed with chronic angle closure 

glaucoma (CACG) in our study and other clinic-based studies on glaucoma proportion in African 

continent. 


