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Review Article

Uveitis from the Perspective of a Retinal Specialist
Shuaib Abdulsalam

Department of Ophthalmology, Faculty of Clinical Sciences, College of Health Sciences, Bayero University/Aminu Kano Teaching Hospital, Kano, Nigeria

Abstract

Uveitis refers to inflammation involving the uveal tract and could involve almost all intraocular structures. It straddles almost all 
subspecialties in ophthalmology but none more so than the retinal subspecialty which gives the retinal specialist a unique perspective 
of this disorder. The upsurge in use of intravitreal pharmacotherapy and increasing refinements in microincision vitreous surgery in 
management of uveitis means that the retinal specialist would likely be required to play a more prominent role in the management of 
patients with this disease.

Keywords:  Intravitreal pharmacotherapy, microincision vitreous surgery, retinal specialist, uveitis

IntroductIon
Uveitis literally refers to inflammation of the uveal 
tract which comprises the iris, ciliary body, and choroid. 
However, almost all intraocular structures including the 
retina, vitreous body, and optic nerve could be involved in 
the inflammatory process.

Uveitis straddles almost all subspecialties in ophthalmology 
but none more so than the retinal subspecialty. 
Optimal management of uveitis is best achieved with a 
multidisciplinary approach involving ophthalmologists in 
various subspecialties, rheumatologist, infectious diseases 
specialist and pathologist.

The infectious diseases specialist and pathologist specialist 
is often confronted with uveitis patients and needs to 
understand his or her role in the multidisciplinary care of 
these patients.

The perspective of the retinal specialist in patients with 
uveitis is quite unique for reasons which include the 
following.

Anatomical classification of uveitis into anterior, 
intermediate, and posterior means that inflammation in 
two of these three sites falls within the posterior segment, 
bringing these within the purview of the retinal specialist.

A significant proportion of patients with these pathologies 
get referred to the retinal specialist, and in setups with 
no uveitis specialist, the retinal specialist is usually the 
backup option.

Examinations involved in making a diagnosis such as slit-
lamp biomicroscopy and indirect ophthalmoscopy are 
same as routinely performed in retinal clinics.

Investigations such as ocular B scan, optical coherence 
tomography (OCT), and fundus fluorescein angiography 
(FFA) which are useful in arriving at a diagnosis are tools 
that retinal specialists are already quite familiar with.

Some of the required interventions in uveitis patients 
including intravitreal injections, implants, and posterior 
segment surgeries would need to be carried out by or in 
conjunction with the retinal specialist.

Vitreoretinal interventions in the management of uveitis 
may be diagnostic or therapeutic.

The diagnostic role of the retinal specialist in the 
management of uveitis involves helping arrive at a 
diagnosis, especially in the so-called “diagnostic dilemmas.” 
The retinal specialist could also play a role in therapy, 
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either in the primary treatment of the uveitis patient or in 
the management of posterior segment complications that 
may arise from the intraocular inflammatory process.

Diagnostic role of a retinal specialist
In most cases of uveitis, a diagnosis can be reached through 
a combination of history, clinical examination, ancillary 
tests such as OCT and FFA along with appropriate 
laboratory investigations.[1] There are situations of 
diagnostic dilemmas which arise when the clinical 
presentation is atypical, systemic workup is inconclusive, 
or response to conventional therapy is inadequate. In 
such cases, surgical interventions to obtain samples like 
aqueous, vitreous, retinal, subretinal, and/or chorioretinal 
specimens for analysis may be indicated.

Indications for diagnostic vitrectomy include chronic 
uveitis of unknown etiology, suspected intraocular 
malignancy, and suspected intraocular infection.

The samples obtained can be subjected to microbiologic, 
cytologic, histologic, immunologic, and genetic testing. 
This allows for differentiation between diseases of 
inflammatory, infectious, and neoplastic etiologies, 
thereby allowing for institution of appropriate therapy. 
Delayed or inappropriate therapy could increase the risk 
of visual loss as in cases of infectious uveitis such as acute 
retinal necrosis and bacterial endophthalmitis, which 
tend to be rapidly progressive and hence require prompt 
diagnosis and treatment if  vision is to be salvaged.

A diagnostic vitrectomy is considered in patients with 
sight-threatening posterior uveitis, in which clinical 
examination and initial non-invasive procedures fail to 
establish a diagnosis.[1-3] It is usually employed in suspected 
infectious posterior uveitis or masquerade syndromes. It 
could take the form of a vitreous tap, which is performed 
using a one-port technique with a 23–27G needle attached 
to a syringe inserted into the vitreous cavity through the 
pars plana.[4,5] The requirements for this procedure are 
very basic, so it can be performed in almost all settings. 
It is better suited for cases in which differential diagnosis 
is narrow and only limited sample volumes are required. 
Complications of the procedure include hypotony, 
vitreous traction, and retinal detachment.

Diagnostic vitrectomy could also be carried out using the 
standard three-port pars plana technique. This allows for 
collection of a larger sample volume in a more controlled 
manner and has the advantage that it could be therapeutic 
by removing inflammatory cells, microorganisms, or 
toxins which are present in the vitreous. It could enhance 
visualization of the fundus through removal of vitreous 
opacities and also allow for better penetration of 
intraocular medications.

Where the inflammatory process is primarily localized to the 
retina, subretinal space, or choroid, then more invasive biopsy 

techniques may be indicated as a vitreous sample might not 
give any yield. These procedures include retinal, subretinal, 
and chorioretinal biopsies and could be performed through 
an ab interno approach with a 3-port pars plana vitrectomy 
(PPV)[6-8] or externally through a transscleral approach 
for lesions close to the ora serrata.[6,9] The biopsy site is 
delineated with endodiathermy or endolaser to reduce the 
chances of bleeding. The specimen should ideally be taken 
at the junction of involved and uninvolved tissues, and 
biopsy site should ideally be away from major vessels and 
location that is superior and nasal is preferred.

Diagnostic test to be carried out on the sample would 
be guided by the pre-operative clinical impression and 
differential diagnosis. Pre-operative communication with 
the laboratory is needed to ensure that there is available 
capacity to effectively process the sample.

In deciding to perform a chorioretinal biopsy, it is 
imperative to consider the risks, benefits, and alternatives 
to performing such an invasive procedure. Other less 
invasive options should be pursued first before resorting 
to this type of intervention.

Therapeutic role of retinal specialist
In the past, there has been hesitancy in offering surgical 
interventions to eyes with chronic inflammation because 
of the high rates of complications, including uncontrolled 
inflammation, hypotony, and even phthisis. Improved 
control of inflammation using steroids and other newer 
agents coupled with rapid improvements in microsurgical 
techniques has made surgical interventions safer with 
reasonable chances of improved visual outcomes. 
The rapid advances in microincision vitreous surgery 
(MIVS) with the introduction of smaller 25 and 27 
gauge instruments have been associated with improved 
safety, reduced postop inflammation, and faster 
recovery.[10-12] The role of a retinal specialist could include 
management of the primary ocular inflammatory process 
or interventions needed to treat complications arising 
from the disease. There are several clear indications for 
vitreoretinal intervention in the management of uveitis, 
which include treatment of infective endophthalmitis, 
intravitreal administration of therapeutic agents and 
placement of sustained release drug delivery system, and 
clearing of media opacities precluding visualization of 
the posterior segment or causing significant visual loss. 
Other indications could be to repair structural damage 
arising from the inflammatory process such as refractory 
cystoid macula edema, epiretinal membrane, retinal 
detachment, and cyclitic membranes. Neovascularization 
and vitreous hemorrhage secondary to retinal vasculitis 
and occlusion as seen in some uveitic entities may also 
require intervention.

Irrespective of the indication for surgical intervention, 
perioperative control of inflammation is paramount. 
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Attempt should be made to reduce the inflammation as 
much as possible but not to delay intervention until a 
potentially treatable problem leads to irreversible visual 
loss. In some cases, it is not possible to wait for disease 
quiescence before surgery, especially in cases of suspected 
infectious uveitis.

The intravitreal route is increasingly being used for 
administration of therapeutic agents in patients with 
uveitis. In infectious uveitis, intravitreal antibiotics, 
antiviral, antifungal, and antiparasitic medications could 
be therapeutic. Periocular and intravitreal steroid injections 
may be indicated in non-infectious uveitis and, in addition, 
sustained release intravitreal implants have also been 
developed. The currently available intravitreal implants 
include Retisert, which releases 0.59 mg of fluocinolone 
acetonide over 3–5 years,[13-15] and Ozudex, which releases 
0.7  mg of dexamethasone over 3–6  months.[16,17] Newer 
agents being developed for intravitreal therapy include 
sirolimus,[18] a non-corticosteroid immunomodulatory 
agent without the side effects of raised intraocular 
pressure and cataract.

The role of vitrectomy as a treatment modality for 
intraocular inflammatory disease remains equivocal as 
no large, prospective controlled trials have clearly shown 
benefits but many small studies have suggested possible 
benefits.[2] Some of the reported benefits from removal 
of the vitreous in uveitis include clearance of antigenic 
material as well as inflammatory mediators from the 
eye.[1] It has also been postulated that penetration of 
systemically administered medications may be improved 
in vitrectomized eyes.[19] It should be noted, however, 
that removal of the vitreous gel can accelerate clearance 
and decrease the duration of the therapeutic effect of 
intravitreal medications, such as anti-vascular endothelial 
growth factor agents and corticosteroids.[10]

Vitreoretinal surgery for repair of structural complications 
in uveitis is performed using the standard three-port 
PPV approach. Surgery in these scenarios could be 
complicated by ancillary issues such as corneal, lenticular, 
or vitreous opacities, which may limit the view during 
the posterior segment surgery. Presence of cyclitic and 
vitreous membranes may interfere with visualization 
of the infusion cannula, thereby increasing the risk of 
suprachoroidal or subretinal infusion.

Retinal detachment associated with uveitis needs to be 
differentiated from intraocular inflammation, resulting 
from chronic retinal detachment.[10,20-22] All three types 
of retinal detachment (exudative, rhegmatogenous, and 
tractional) occur more often in uveitis when compared 
with the general population. Exudative detachment seems 
to be the most common and usually treated by addressing 
the underlying inflammation and does not require surgical 
intervention. However, it is important to differentiate 

exudative detachment from a rhegmatogenous or 
tractional detachment, which would require surgery. 
Retinal detachment in uveitis is associated with higher rates 
of pre- and post-operative proliferative vitreoretinopathy 
with resultant higher rates of surgical failure. Acute retinal 
necrosis and cytomegalovirus retinitis are associated with 
high rate of retinal detachment that is often difficult to 
treat. Overall surgical outcomes are worse in uveitic 
retinal detachment compared with non-uveitic eyes with 
one series reporting primary success rate of 60% vs. 80% 
in detachment not associated with uveitis.[22]

Macula edema is a significant cause of visual loss in 
uveitis.[23] Cystoid macula edema refractory to medical 
therapy particularly in the presence of concomitant 
structural components such as vitreomacular traction or 
epiretinal membrane, seen clinically or with OCT, could 
benefit from PPV.

Epiretinal membrane is a common complication of uveitis 
and most commonly associated with intermediate and 
posterior uveitis.[24] The prognosis for visual improvement 
after removal of epiretinal membrane is reported to 
be worse in uveitic eyes than in eyes with idiopathic 
membranes.[25]

Chronic inflammation of the ciliary body can lead to 
decreased aqueous production and hypotony. Endoscopic 
surgery through the pars plana could be used to 
directly visualize and dissect ciliary membranes in cases 
of tractional ciliary body detachment. In eyes with 
irreversible ciliary body damage and chronic hypotony, 
long-term tamponade with silicon oil may be required to 
maintain intraocular pressure and prevent phthisis.[26,27]

In intermediate uveitis, peripheral neovascularization 
and areas of non-perfusion may be treated with laser 
photocoagulation. Recurrent or persistent vitreous 
hemorrhage in cases of occlusive retinal vasculitis as 
seen in Eales’ disease could benefit from vitrectomy and 
endophotocoagulation.

conclusIon

Management of uveitis is often multidisciplinary, involving 
various subspecialties within ophthalmology and also 
other specialties in medicine. The anatomical location of 
intermediate and posterior uveitis entails that the retinal 
specialist is involved in the management of uveitis. The 
increasing refinements in MIVS along with upsurge 
in use of intravitreal pharmacotherapy for intraocular 
inflammatory diseases have broadened the role of the 
retinal specialist in the management of uveitis. There is 
therefore a need to ensure that uveitis forms part of the 
training of retinal specialists going forward as this would 
likely help enhance the treatment of uveitis patients.
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Review Article

CRISPR Technology: Progress and Application in Retinal 
Medicine

Ogochukwu A. Sibeudu1, Ogugua N. Okonkwo2

1Ophthalmology Department, University of Port Harcourt Teaching Hospital, Port Harcourt, Rivers State, Nigeria, 2Department of Ophthalmology, Eye Foundation 
Hospital, Lagos, Nigeria

Abstract

CRISPR is the most popular gene-editing technique. It represents an acronym for “clustered regularly interspaced short palindromic 
repeats.” In this era of retinal medicine, the frontier of advancing science is in genetic diseases, and CRISPR is playing a major role. 
CRISPR has been shown to be invaluable in research in the field of ophthalmology generally, for previously untreatable ophthalmic 
diseases, and particularly for the retina. Inherited or degenerative retinal diseases are a major cause of irreversible blindness and 
present a huge socioeconomic burden with a resultant reduction in the quality of life of patients with these conditions. This rapidly 
evolving gene-editing technology (CRISPR) has generated a lot of interest in regenerative medicine with hopes to restore visual 
function by stimulating repair. This review explores an overview of the technology, its pros, cons and applications, with a highlight on 
the retina and a progress in developing clinical therapies.

Keywords: Cas9, CRISPR, gene editing, inherited retinal degenerations

IntroductIon
Clustered regularly interspaced short palindromic repeat 
(CRISPR) is a genome surgical technique that came to 
the limelight in 2010. The original CRISPR researchers 
were food scientists in 2007, who were preoccupied with 
viruses (bacteriophages) infecting strains of Streptococcus 
used in the production of yogurt and cheese,[1] thus 
reducing their quality. They figured out how to boost 
the defenses of S.  thermophilus against bacteriophages 
(or simply phages) by technically vaccinating it against 
the virus.[2] By integrating a copy of the pathogenic 
viral deoxyribonucleic acid (DNA) into their own DNA 
sequences, bacteria retain a genetic memory of former 
viral invaders and employ their CRISPR/Cas machinery 
to cleave and destroy DNA of the future viral invaders. It 
was not until 2012 when it was serendipitously discovered 
that the same technique could be applied to DNA, and the 
exploitation of this discovery led to the development of 
potent tools for genome manipulation in animals, plants, 

and microorganisms. The pioneers of this precise, ground-
breaking gene-editing method, Emmanuelle Charpentier 
and Jennifer Doudna, were awarded with the Nobel prize 
for Chemistry in 2020.[3]

Gene therapy is not exactly a new concept; it is a wide field 
of medicine with two main branches: gene replacement/
augmentation therapy and gene-editing therapy,[4] which 
is the focus of this review. Gene editing is a newer field 
of gene engineering that employs engineered nucleases 
or “molecular scissors.” There are currently two types 
of DNA-editing methods based on their targeting 
mechanism: protein-directed and nucleotide-directed.[5] 
Transcription activator–like effector nucleases, zinc finger 
nucleases, and meganucleases are protein-directed gene-
editing technologies that had a sparked interest earlier; 
however, their use was limited because they were expensive 
and laborious processes.[2,6,7] The number of papers on 
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CRISPR (a nucleotide-directed gene-editing method) has 
outstripped the mentions of these earlier procedures[8] 
because CRISPR has several advantages over these 
procedures. Its design is simple; it is much more precise, 
cheaper, efficient, flexible, and able to introduce mutations 
in multiple genes at the same time.[9,10] Also, CRISPR 
technology uses natural cell processes for gene editing, 
and it does not interfere with the cell cycle.[7] This has 
revolutionized the field of biotechnology and medicine. 
CRISPR is based on the adaptive immune system of a 
prokaryote that provides DNA-encoded, riboneucleic 
acid (RNA)-mediated, and sequence-specific protection 
against phages.[11] It employs a group of enzymes, which is 
also known as effector complexes (Cas9, Cas12a, or Cpf1) 
that use a guide RNA (gRNA) molecule to home in on 
the target DNA, then edits, deletes, inserts, suppresses, 
activates, represses, or epigenetically modifies the DNA 
to achieve the desired gene sequences (induce directed 
evolution).[6]

MechanIsM of crIsPr
CRISPR systems contain two components: a gRNA 
and a CRISPR-associated endonuclease (Cas protein). 
The initial step is for the cells to be engineered to 
produce a gRNA, which is a fusion of  CRISPR RNA 
(crRNA) and transactivating crRNA transcribed 
from the target DNA sequence. Once this is done, an 
endonuclease (either of  Cas9, Cas12a, or Cpf1, and 
Cas13a) attaches to it; this newly formed effector 
complex (RNA-guided Cas endonuclease) then 
recognizes a 2- to 4-base-pair conserved gene sequence 
called the protospacer-adjacent motif  (PAM), which 
flanks a target DNA site.[11-17] When it binds to the 
PAM, Cas9 crossexamines the bound gRNA to see 
if  there is complementarity of  base-pairing between 
it and the flanking DNA sequences.[11,18] If  this 
complementarity exists between the first 12 base pairs 
(the “seed” sequence) of  the gRNA and the target DNA 
strand, RNA strand invasion accompanies local DNA 
unwinding to form an R-loop.[19,20] Then, Cas9 makes 
a precise double-stranded break (DSB) to the target 
DNA using its HNH and RuvC nuclease domains.[21-23]

DSBs are repaired by two main pathways of the 
endogenous DNA repair mechanisms: nonhomologous 
end-joining (NHEJ) and homology-directed repair (HDR) 
as shown in Figure 1.[24] The HDR is a precise process 
that occurs during the S/G2 phases of the cell cycle and 
uses a homologous DNA sequence (known as the DNA 
donor template) as a template to reconstruct the target 
sequence [Figure 1].[7,25] Following the precise coupling 
between the donor template and the damaged DNA locus, 
an accurate editing of the target sequence can then occur. 
HDR can also induce mutations in the genome. NHEJ, on 
the other hand, is a highly error-prone system that occurs 

in the absence of a homologous sequence, when the two 
broken ends are joined together inaccurately. This method 
frequently results in insertion and deletions (indels) of 
some nucleotides, causing frameshift mutations (an early 
stop codon to disrupt the gene expression) that can be used 
to effectively create gene knockouts.[7,26,27] NHEJ occurs 
significantly more commonly in mammalian cells than 
HDR (75% versus 25%),[28] as it is faster and more efficient 
than HDR, and it is critical for genome stability.[25,29,30] It 
occurs in the whole phases of the cell cycle,[25] unlike the 
HDR pathway and can suppress the HDR pathway.[29,30] 
It has demonstrated that some parameters such as gene 
locus, nuclease type, genomic location, and cell type 
could change the NHEJ:HDR ratio.[30] The outcome of 
gene editing relies on the choice of the NHEJ or HDR 
pathway.[7] CRISPR/Cas employs the HDR pathway to 
edit genomes by providing a repair template containing 
the desired sequence to be inserted into the genome.[10,31]

In summary, you decide the gene of interest to modify, 
proceed to design a gRNA to target a specific PAM 
sequence near that region, and then express that gRNA in 
the cell of interest in addition to an endonuclease protein 
such as Cas9 or Cpf1, and hey presto, the DNA will be 
edited at that position, and some of the resulting cells 
will have loss-of-function mutations in the target gene.[32] 
Essentially, it serves as a cut and paste tool for DNA 
editing. 

aPPlIcatIons of crIsPr
CRISPR has far-reaching ramifications. It is employed 
in accurate and rapid pathogen diagnostics,[33,34] using 
a newer CRISPR system that targets RNA rather than 
DNA called SHERLOCK (specific high-sensitivity 
enzymatic reporter unlocking). It has been applied in 
the detection of  different strains of  viruses and genes 
implicated antibiotic resistance. It has been extremely 
useful in cancer screening and therapeutics,[35,36] where 
tumors are sensitized to immunotherapy by the deletion 
of  genes responsible for defects in interferon-γ signaling, 
which causes resistance to immunotherapy. Also, 
putative targets for new drugs can be identified and 
validated.[35] It has been used in the alteration of  human 
genes (gene knockouts) to eliminate diseases[32,37] such 
as Alzheimer’s, Sickle cell anemia, Hunter’s syndrome, 
and rectifying deleterious mutations in embryos. It has 
shown promising results in the elimination of  human 
immunodeficiency virus (HIV) latency in humanized 
mice.[37-39] It can potentially alter the genes of  mosquitoes 
that carry the malaria pathogen and cause malaria to go 
extinct or find another host.[40] In the field of  agriculture, 
it can be used to create hardier plants and live stock.[41] 
Also, more recently in the field of  bioenergy, it could 
potentially help curb the hurdles and lead to significant 
advances in producing biofuels on a large scale.[42]
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retInal aPPlIcatIons
There are currently many promising types of research 
about applications of CRISPR–Cas in the field of 
ophthalmology. The eye offers an ideal target for gene 
therapies due to the fact that it is easily accessible, 
requiring only local anesthesia, needs only small amounts 
of viral vectors, has ocular immune privilege (a higher 
tolerance of introduced antigens),[6,30] a blood retinal 
barrier that reduces the chances of potential off-target 
effects,[43] and having animal models of retinal diseases for 
in vivo preclinical studies.[7,44] Also, it is easy to monitor the 
eye through advanced noninvasive diagnostic technology 
such as an optic coherence tomography.[45]

Inherited or degenerative retinal diseases are a major 
cause of irreversible blindness worldwide. Given the huge 
socioeconomic burden and thus reduction in the quality 
of life of patients with these conditions, there is a lot of 
interest in regenerative medicine with hopes to restore 
visual function by stimulating repair. Gene replacement/
augmentation therapy has been successfully employed 
in the treatment of hereditary retinal diseases; the 
quintessential example is Luxturna, the adeno-associated 
virus (AAV) therapy used in Leber’s congenital amaurosis 
type 2 (LCA 2).[46,47] However, challenges in treating large 
causative genes or dominant retinal diseases such as retinitis 

pigmentosa (RP) and macular dystrophies still exist, as 
gene augmentation offers a promising outcome for patients 
with loss-of-function mutations but is limited in treating 
dominant gain-of-function mutations.[43] Researchers have 
thus turned to gene editing as the preferred technique 
to explore in treating these retinal diseases, where the 
pathogenic mutation needs to be silenced or corrected 
for normal cell function to return.[7,48,49] CRISPR can 
potentially improve patients’ lives suffering from age-
related macular degeneration, LCA, RP, proliferative 
diabetic retinopathy, proliferative vitreoretinopathy, and 
other progressive retinal diseases.[23,50]

Unfortunately, despite the identification of specific 
mutations causing retinal diseases, the majority of these 
conditions are as yet currently untreatable clinically. 
However, CRISPR/Cas9 has been used in creating 
animal disease models mimicking human retinal disease 
conditions with significant progress.[51-53]

In RP, which is the most frequent hereditary retinal 
dystrophy leading to irreversible blindness, photoreceptors 
(rods primarily and cones secondarily) are undermined by 
gene mutations.[54] Three main inheritance patterns exist: 
autosomal dominant (AD), autosomal-recessive, and 
X-linked recessive.[55] Prior to CRISPR/Cas, the research 
for treating this disease used N-methyl-N-nitrosourea 

Figure 1: CRISPR-based gene editing, induction of DSB, repair of DNA, and gene modification. CRISPR is composed of the DNA scissors Cas9, which 
snips the target genome sequence, and a single-guide RNA (sgRNA) composed of two entities: a CRISPR RNA (crRNA) and a transactivating crRNA, 
which serves as a scaffold. The sgRNA is made of approximately 20-bps sequence complimentary to the DNA sequence right next to the protospacer-
adjacent motif and points Cas9 in the direction to cleave. The resulting double-stranded breaks in DNA are then repaired by either nonhomologous 
end-joining (NHEJ) or homology-directed repair (HDR). HDR precisely edits using the donor DNA template, whereas NHEJ effects gene knock-outs 
by inducing some insertions or deletions (indels) to the target sequence[7]
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(MNU)-induced mice and zebrafish model[50,54] where 
the cell death of photoreceptors occurred following the 
injection of MNU. However, with CRISPR/Cas, the 
specific mutations can be induced with gene editing to 
produce an animal model, which mimics the clinical 
phenotype of RP, progressive photoreceptor degeneration, 
and rod dysfunction.[56] This provides a better insight in 
clinical research.

A similar model has been generated for LCA and highly 
penetrant retinoblastoma. The LCA model was used to 
confirm that mutations in KCNJ13 were implicated in 
the disease.[57] The retinoblastoma model is novel and can 
potentially lead to giant strides in identifying therapeutic 
targets.[58]

This technology has successfully been used in generating 
gene therapies in vivo such as in RP, where the mutation 
of the rhodopsin gene (which occurs in about 25% of the 
AD variety) was edited,[59] demonstrating that this novel 
therapeutic CRISPR/Cas tool is a great method to generate 
genomic deletions and targeted frameshifts in the retina. 
Also, Suzuki et al.[60] and Bakondi et al.[61] demonstrated 
an improvement in visual function and retardation of 
retinal degeneration in murine models of RP.

AAV as a nonpathogenic dependovirus has shown a 
great potential for safe and long-term genetic payload in 
treating retinal diseases. Adenovirus-delivered CRISPR 
was demonstrated in a transgenic mouse model carrying 
the human mutant myocilin (MYOC) gene, to knock down 
the expression of mutant MYOC. This decreased the 
expression of the mutant protein in trabecular meshwork 
and resulted in alleviated endoplasmic reticulum stress, 
partial correction of the intraocular pressure phenotype, 
and improved ganglion cell function.[62] This gain-of-
function mutation is responsible for roughly 4% of 
primary open-angle glaucoma cases.[63]

Induced pluripotent stem cells (iPSCs) have the ability to 
self-renew and the potential to differentiate into different 
types of cells. Patient-derived iPSCs, however, would 
still harbor disease-causing mutations. More recently, it 
has been suggested that the combination of iPSCs with 
CRISPR gene-editing technology had the potential to 
provide personalized therapy by the correction of a 
patient’s own cells to yield grafts that require no patient 
immunosuppression. These can then be used in replacing 
their degenerating retina. This principle was applied by 
Zheng et al.[64] and Bassuk et al.[65] in RP and by Cereso 
et al. in choroideremia[66]

ethIcs and drawbacks of crIsPr
Though CRISPR is much better than other existing 
methods of gene editing, there are certain ethical, 
moral, and safety concerns that have emerged with the 
proliferation of this technique. The most bothersome 

issues are permanently modifying the human genome to 
eradicate the disease-causing mutations and enhancing 
or introducing desired characteristics in children by 
adding useful genes (the concept of designer babies). The 
challenges to human safety and morality such as risk of 
unforeseen, undesirable off-target effects clinically, matter 
of informed consent, and the risk of exploitation for 
eugenics are unimaginable.[67]

There have been restrictions on research involving human 
germline alterations, and most research has been limited 
to the animal kingdom however; speculations that some 
scientists had been secretly experimenting on human 
embryos came to the limelight in April 2015 in China.[68] 
This sparked controversial debates on the fact that in 
the not-too-distant future, with only a few alterations 
to CRISPR enzymes, designer babies would become a 
reality. To serve as a deterrent, the Chinese scientist He 
Jiankui was heavily fined and sentenced to 3  years in 
prison for CRISPR-related ethical crimes in 2019 and 
was released only recently.[69] Should parents be able to 
delete the likelihood of an offspring having an undesirable 
trait like obesity, select a preferred iris color, or improve 
their child’s intelligence for instance? It is pertinent that 
stakeholders such as scientists, ethicists, policy makers, 
industrialists, religious scholars, and the general public 
continuously and extensively dialogue on where the limits 
of such a technology should lie. Regulatory norms and 
firm guidelines should be clearly defined and reviewed 
periodically as deemed necessary.

Off-target effects of this technology, which could be 
deleterious, are also of great concern. The frequency 
of these off-target effects has been found to be high 
in human cells, but low in mice and zebrafish.[70,71] In 
humans, examples include the loss of function in tumor 
suppressor genes resulting in cancer.[67,72] Environmental 
integrity could potentially be threatened by off-target 
mutations, if  there is a transfer of genes among plants or 
organisms by the process of gene drive and inadvertent 
release into the environment,[67] leading to ecological 
disequilibrium.[71] The ease of CRISPR/Cas9 in genetic 
modifications makes it difficult to identify the modified 
organism outside the laboratory. Also, the patenting of 
genetically modified organisms for therapeutic uses may 
unnecessarily empower profit-driven big biotechnological 
companies and lead to issues with equitable access from 
an economic stand point[73]; on the flip side, this could also 
help regulate its usage.[71]

conclusIon
The journey from yoghurt/cheese production to gene editing 
has been thus far intriguing, and the future of CRISPR 
is now! The CRISPR/Cas system has shown remarkable 
potential and has been extensively applied in research 
to develop animal models and gene therapies in vivo. Its 
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specificity and efficacy have remarkably improved over the 
years.[74] Patients have been successfully cured of systemic 
illnesses such as sickle cell disease, though still in clinical 
trials, the results have been promising.[75] We wait with bated 
breath, to see this technology fully transition from clinical 
trials to clinical practice.
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Abstract

Purpose: The aim of this study was to assess the awareness and knowledge of diabetic retinopathy (DR) among patients with diabetes 
mellitus (DM) in Jos, north-central Nigeria. Materials and Methods: A cross-sectional study was carried out among patients with 
DM at the endocrinology clinic of a tertiary hospital using an interviewer-administered questionnaire. The questionnaire captured 
information on sociodemographic characteristics, medical history and clinical examination, awareness of DR, and attitude toward 
eye screening. Data analysis was done with Statistical Package for Social Sciences (SPSS) version 16.0 software. Statistical significance 
was indicated by P < 0.05. Results: Three hundred and fifty-six patients were interviewed and examined. There were 120 (33.7%) males 
and 236 (66.3%) females, giving a male-to-female ratio of 1:2. The mean age of the study population was 56.6 ± 12.3 years. Three 
hundred and fifty-two (98.9%) patients knew that diabetes affects the eye and only 38 (10.7%) had heard about DR. Two hundred 
and twenty-eight (64.0%) patients thought that regular eye examination was necessary for a person with diabetes but only 11 (3.1%) 
said they needed yearly visits to the ophthalmologist. Nearly half  (47.2%) of the patients had never undergone an eye examination. 
Awareness of DR had a significant association with educational status and last eye examination (P  <  0.001). Conclusion: Most 
diabetic patients were aware that DM affects the eye, although specific knowledge about DR was inadequate. Measures to increase 
knowledge of diabetic patients in Jos about this potentially blinding complication of diabetes and the importance of regular periodic 
eye examination need to be taken. This will go a long way in reducing the burden of visual impairment from the disease.

Keywords: Awareness, diabetes, diabetic retinopathy, knowledge

IntroductIon
Diabetes mellitus (DM) is a common metabolic disorder 
and one of the fastest-growing global health emergencies 
of the twenty-first century.[1,2] According to the 
International Diabetes Federation (IDF), there were 463 
million people with diabetes in 2019. The IDF projects 
that the absolute number will reach 578 million by 2030, 
affecting all regions of the world.[1] Nigeria has the highest 
burden of diabetes in Africa, followed by South Africa.[3] 
Diabetes causes significant morbidity as a result of 
specific microvascular complications such as retinopathy, 
nephropathy, and neuropathy, and macrovascular 
complications such as ischemic heart disease, and 
peripheral vasculopathy.[2,4] Diabetic retinopathy (DR) is 

the most common microvascular complication of diabetes. 
It is a leading cause of new-onset blindness in populations 
of working age in industrialized countries as well as an 
increasingly frequent cause of blindness in middle-income 
countries.[4,5] With a prevalence of 34.6% among diabetics 
globally, DR accounts for 4.8% of the cases of blindness 
throughout the world.[6,7]

Awareness of DM and DR, along with their health 
impacts and treatment, is vital in motivating patients to 
pursue appropriate eye care.[8] The vast majority of diabetic 
patients who lose vision do so, not because of an inability 
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to treat their disease, but due to lack of awareness.[9] Raising 
awareness of DR, therefore, is a key element for early 
diagnosis and treatment of this blinding disease.[10] A study 
done in north-west Nigeria over a decade ago reported 
a high level of awareness of DR among diabetic patients. 
However, this did not translate to a higher demand for 
retinopathy screening due to inadequate knowledge about 
the risk factors of retinopathy and the importance of regular 
eye examination.[11] Awareness of DR implies hearing about 
the disease, whereas knowledge of DR has to do with 
understanding the causes and treatment of the disease.[12]

The purpose of this study, therefore, was to assess awareness 
and knowledge of DR among patients with DM in Jos, 
north-central Nigeria with a view of identifying gaps in 
knowledge of the disease. This will form the basis for the 
development of health education materials and also assist 
policymakers in the implementation of strategies to reduce 
the burden of visual impairment from DR in the region.

MaterIals and Methods
This was a cross-sectional, hospital-based study carried out 
at a federal tertiary teaching hospital in Jos, north-central 
Nigeria between September 2015 and March 2016. The 
hospital serves as a referral center for health facilities in the 
other local government areas of the state as well as some 
neighboring states. A sample size of 392 was calculated for 
the study using the Fisher’s formula[13] and a prevalence of 
29% from a similar study in south-east Nigeria,[14] assuming 
a 95% confidence interval (z = 1.96) with a precision level 
at 10%. The study population included consecutive new 
and old adult patients (≥18  years) diagnosed with DM 
attending the endocrinology clinic. Patients who were not 
willing to participate in the study and those with ocular 
media opacities that precluded adequate visualization of 
the fundus for grading of DR were excluded. A pilot study 
was carried out on 25 consecutive adult patients with DM 
at the general outpatient department to test the usability 
and adequacy of the questionnaire. All observed defects 
were corrected before the commencement of the study.

Each patient received a brief  explanation about the 
study and informed written consent was obtained before 
enrolment in the study. The informed consent was 
translated into Hausa for those who did not understand 
English. For the participants who were not literate, 
the consent was verbally explained in either English or 
Hausa before their consent was obtained. Information on 
the type of diabetes, duration of diabetes (from when a 
diagnosis was made by a physician), type of medication, 
and any other medical history, including the presence 
of hypertension, hypercholesterolemia, and ischemic 
heart disease, were obtained from the patient’s medical 
records. A  semi-structured, interviewer-administered 
questionnaire made up of three parts (A–C) was then 
administered by the first author.

The sociodemographic characteristics of the patients were 
documented in section A. In section B, the patient’s general 
knowledge of diabetes was recorded. Section C contained 
specific questions regarding awareness and knowledge of 
diabetes affecting the retina/inner lining of the eye (DR), 
eye screening, and appropriate eye care-seeking behavior 
as well as the source of information. For the patients 
who did not understand English, a Hausa version of the 
questionnaire was provided, it was verbally translated 
for those who were not literate and their responses 
were recorded. A  guideline for the preparation of the 
questionnaire was obtained from previously published 
reports of knowledge and awareness of DR.[15,16] After 
completion of the questionnaire, each patient underwent 
a comprehensive ocular examination. This included 
visual acuity assessment with refraction, anterior segment 
examination, and slit-lamp biomicroscopy of the posterior 
segment with a 78D lens after pupillary dilatation.

Collected data were entered into a Microsoft Excel 
spreadsheet and analyzed using the Statistical Package 
for the Social Sciences (SPSS) software version 16.0 
(IBM Corporation, Chicago, Illinois). Determinants of 
knowledge of DR such as gender, educational status, 
duration of DM, and when last eye examination was 
held were analyzed between the groups using chi-square 
test. A  value of P  <  0.05 was considered statistically 
significant. Ethical approval was obtained from the Ethics 
Committee of the hospital, and the study was carried 
out in accordance with the tenets of the declaration of 
Helsinki.

results
A total of 370 patients were seen during the study period 
which was 94.4% of the sample size. Fourteen patients 
were, however, excluded. These included five patients 
that refused pupillary dilatation, and nine patients with 
significant cataracts, which precluded detailed retinal 
examination. Thus, 356 patients fully participated in the 
study, giving a response rate of 96.2%. There were 120 
(33.7%) males and 236 (66.3%) females, giving a male-to-
female ratio of 1:2. The mean age of the study population 
was 56.6 ± 12.3 years, with an age range of 21–89 years. 
Three hundred and twenty (89.9%) patients were aged 
41 years and above. Most patients were civil servants, 100 
(28.1%), and traders, 98 (27.5%). Occupation categorized 
as others included students, artisans, clerics, and a 
traditional ruler [Figure 1]. One hundred and six (29.8%) 
patients had no formal education, 69 (19.4%) had primary 
education, 72 (20.2%) had secondary education, whereas 
109 (30.6%) had tertiary education. Most, 273 (76.7%) of 
the patients were married, 70 (19.7%) were widowed, 9 
(2.5%) were unmarried, whereas 4 (1.1%) were divorced.

Three hundred and fifty-two (98.9%) patients knew 
diabetes affects the eye, whereas 4 (1.1%) said they were 
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not sure if  the eye was affected or not. Although most 
patients, 332 (93.3%) knew that diabetes could lead to 
blindness, only 38 (10.7%) had heard that diabetes could 
affect the retina or inner lining of the eye. Two hundred 
and five (57.6%) patients did not know if  there was a 
relationship between duration of diabetes and blindness. 
Two hundred and twenty-eight (64.0%) patients thought 
that regular eye examination was necessary for a person 
with diabetes, whereas only 76 (21.3%) patients felt that 
a person newly diagnosed with diabetes requires an eye 
examination [Table 1].

When asked about knowledge of eye conditions caused 
by DM, 84 (23.6%) patients said it causes cataract, and 
38 (10.7%) said it could affect the retina or inner lining 
of the eye, 19 (5.3%) said glaucoma, whereas 247 (69.4%) 
said they did not know of any. Of the 38 (10.7%) patients 
that had heard that diabetes could affect the inner lining 
of the eye, 10 (26.3%) of them said it was due to changes 
in the blood vessels inside the eye as a result of DM, 
whereas 11 (28.9%) said it was high sugar levels in the eye 
[Table 2]. Regarding the source of information of DR, 
12 (31.6%) patients said it was the ophthalmologist, five 
(13.2%) heard about it from the physicians, whereas only 
one patient (31.6%) heard about it from a fellow patient 
[Table 3]. One hundred and seventy-four (48.9%) patients 
thought they only needed to see an ophthalmologist 
when they had poor vision, whereas 111 (31.2%) felt 
they needed to be referred by the physician first. Only 11 
(3.1%) patients thought they needed yearly visits to the 
ophthalmologist [Table 4].

One hundred and sixty-eight (47.2%) patients had never 
had an eye examination, 67 (18.8%) had one over a year 
before the study, whereas 121 (34%) had one within a 
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Figure 1: Occupation of patients with diabetes mellitus

Table 1: Awareness of the effect of diabetes on the eye 
among patients with diabetes mellitus

Yes No Not sure Total
 n (%) n (%) n (%) n (%)
1. Can diabetes affect 
the eyes?

352 (98.9) 0 (0) 4 (1.1) 356 (100.0)

2. Have you ever heard 
about diabetes affecting 
inner lining of the eye 
prior to this study?

38 (10.7) 318 (89.3) 0 (0) 356 (100.0)

3. Can diabetes lead to 
blindness?

332 (93.3) 3 (0.8) 21 (5.9) 356 (100.0)

4. Can diabetes cause 
blindness even when 
there is good control of 
blood sugar?

22 (6.2) 204 (57.3) 130 (36.5) 356 (100.0)

5. Do you think there is 
a relationship between 
duration of diabetes 
and blindness?

67 (18.8) 84 (23.6) 205 (57.6) 356 (100.0)

6. Do you think a 
person diagnosed with 
diabetes should visit an 
eye specialist regularly? 

228 (64.0) 80 (22.5) 48 (13.5) 356 (100.0)

7. Do you think a 
person newly diagnosed 
with diabetes requires 
an eye examination?

76 (21.3) 240 (67.4) 40 (11.2) 356 (100.0)

Table 2: Knowledge of diabetic retinopathy (DR) among 
patients aware of DR

N %
Not sure 16 42.1

High sugar levels in the eye 11 28.9

Changes in the blood vessels of the retina/inner 
lining of the eye due to diabetes

10 26.3

Other (an act of God) 1 2.6

Total 38 100.0

Table 3: Source of information in patients aware of diabetic 
retinopathy
Source of information  n  %
Eye doctor  12 31.6

Others (lecture notes and medical book) 12 31.6

Physician  5 13.2

Family members/friends  5 13.2

TV, radio, newspaper, magazines, other media  3 7.8

Fellow patients 1 2.6

Total 38 100.0

Table 4: Knowledge of frequency of eye examination in 
patients with diabetes mellitus
Frequency of eye examination n %
Every 6 months 30 8.4

Every year 11 3.1

When vision becomes poor 174 48.9

Only when referred by the physician 111 31.2

I don’t know 30 8.4

Total 356 100.0
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year of the study. Of those who had never had an eye 
examination, only 52 (31%) had been referred by physicians 
to the ophthalmologist as at the time of being seen.

Most of the patients that were aware of DR were males, 
had tertiary education, had been diabetic for ten years or 
less, and had undergone an eye examination within a year 
of the study [Table 5]. However, only educational status 
and last eye examination had significant associations 
with awareness of DR (P < 0.001). Sixty-six patients (129 
eyes) had some form of DR in at least one eye, giving a 
prevalence of 18.5%, whereas 51(14.3%) patients had 
diabetic macula edema in at least one eye.

dIscussIon

Awareness of the effects of DM on the eye is an important 
step in the creation of a successful eye screening program 
for people living with diabetes. Most of the patients in this 
study were aware that diabetes could affect the eyes and 
also lead to blindness. This is probably because the study 
was conducted in a hospital setting, where some form of 
health education is usually given to patients. Our findings 
concur with similar hospital-based studies in Nigeria 
which reported a range of 57% to 81% of diabetic patients 
being aware that DM affects the eye.[11,14,17-19] Similar 
studies in Malaysia, India, and South Africa also reported 
high levels of awareness of the effect of DM on the eye 
among diabetic patients.[16,20,21] The majority of patients in 
this study, however, did not know how DM affects the eye. 
Only 10% knew that it could lead to DR. This contrasts 
with findings from other studies in northern Nigeria with 

84% and 76% of the respondents in Kano and Ilorin, 
respectively, being aware of DR.[11,19] These variations are 
probably due to the differences in the major source of 
information of the patients in these studies. Although less 
than half  of those who had heard about DR in this study 
identified doctors as their source of information, the 
majority (80%) of patients in Kano and Ilorin cited health 
personnel as their source of information.[11,19] Studies in 
Malaysia[16] and the Middle East[8,10,22] also showed that 
awareness of DR among diabetic patients was high. In 
agreement with our findings, however, similar studies 
in south-east Nigeria and Ghana also reported that the 
majority of the patients were not aware of DR.[14,23]

Among those that knew about DR in this study, most did 
not know it is caused by changes in the retinal blood vessels 
from diabetes. This shows that even among those who had 
heard about DR, their understanding of the condition 
was deficient. Given that DR is the most common 
microvascular complication of DM and a significant 
cause of blindness globally, it is bothering that most 
of our patients were not aware of DR, and knowledge 
of the condition was also inadequate in those who had 
heard about it. This deficiency in knowledge is probably 
due to the fact that less than half  of these patients got 
their information from health workers. The knowledge 
provided by the health workers may also have been 
inadequate. In a study in Tehran on how diabetic patients 
receive health information, the majority of the patients 
believed that their doctor would provide them with all 
the necessary information about diabetes and because 
of that belief, they considered most of their questions as 

Table 5: Chi-square analysis of determinants of awareness of diabetic retinopathy
Variable Yes No Total (%) χ² P Value
 n (%) n (%)    
Gender      

 Female 11(28.9) 109(34.3) 120(33.7)   

 Male 27 (71.1) 209(65.7) 236(66.3)   

 Total 38(100) 318(100) 356(100) 0.43 0.32*

Education      

 None 5(13.2) 101(31.8) 106(12.5)   

 Primary 4(10.5) 65 (20.4) 69(6.3)   

 Secondary 6 (15.8) 66 (20.8) 72(20.2)   

 Tertiary 23(60.5) 86 (27.0) 109(30.6)   

 Total 38 (100) 318(65.1) 356(100.0) 11.04 <0.001*

Duration of DM      

 ≤ 10 year 21(55.3) 165 (51.9) 186 (52.2)   

 >10 years 17(44.7) 153 (48.1) 170(47.8)   

 Total 38(100) 318(100) 356(100) 0.15 0.41*

Last eye exam      

 Never 6(15.8) 162(50.9) 168(47.2)   

 > 1 year 5(13.2)  62(19.5) 67(18.8)   

 ≤ 1 year 27(71.1) 94(29.6) 121(34.0)   

 Total 38(100.0) 318(100.0) 356(100.0) 26.04 <0.001*
*Fisher’s exact derived P value
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unnecessary and failed to bring it up with the doctor.[24] 
Ophthalmologists and physicians, therefore, have a vital 
role to play in the dissemination of information about 
DM and its ocular complications as patients view them as 
the primary source of information.

About two-thirds of the patients in this study said they 
thought that regular eye examination was necessary. Still, 
knowledge regarding how frequent this should be was 
inadequate with about half  of the patients saying it should 
be done when vision becomes poor, and a third indicating 
that it is when referred by a physician. This is similar to 
the report by Olokoba et al.[19] in Ilorin in which 81% of 
patients believed regular eye examination was necessary 
but with 62% of these not knowing how frequent this 
should be. In this study, only 12% of patients thought 
they required once or twice yearly eye examination. This 
reflects a gap in the knowledge of the patients about the 
ocular complications of the disease and the need for eye 
screening.

Having a poor knowledge of DR will influence the 
attitude and practice patterns of patients regarding the 
disease negatively. Almost half  of the patients in our 
study had never had an eye examination and only a third 
had undergone one within a year of the study. Similarly, 
previous studies also observed that having a high level of 
awareness of DR did not necessarily translate to having 
regular eye screening.[19,21,22] Patients need to understand 
the importance of periodic eye examination. In the study 
by Hamzeh et al.[22] in Syria, patients attributed the gap 
between awareness of regular visits and an actual regular 
visit to a lack of appreciation of the necessity of the eye 
examination. One of the reasons given for this was poor 
communication between doctors and their patients. Our 
findings, therefore, suggest that more needs to be done by 
both ophthalmologists and physicians in our institution 
in educating patients with diabetes about the ocular 
complications of the disease.

Only about a third of patients who had never had an eye 
examination had been referred to the ophthalmologist as 
at the time of being seen in this study. Primary diabetic 
caregivers (physicians), though usually aware of the 
possibility of eye complications from diabetes, tend 
to wait until patients make visual complaints before 
screening them or inviting eye care personnel to join in the 
management.[11] A study in north-west Nigeria conducted 
among physicians showed that they had good knowledge 
regarding the recommended frequency of eye examination 
in persons with DM, but this did not translate to 
appropriate referral of patients to the ophthalmologist.[25] 
Physicians have an important role to play in ensuring 
patients are referred for eye examination. In the study in 
Malaysia, the authors observed that despite the high level 
of DR awareness among the participants, the majority 
came for the first eye screening after being urged by their 

physicians to get an eye examination, and only 20% came 
on their own accord.[16] Another study in Ireland revealed 
that the most significant predictor for receiving screening 
was a previous physician recommendation about the 
necessity of a regular eye examination.[26] Physicians 
managing these diabetic patients, therefore, need to be 
aware of not just the ocular complications of DM but also 
recognize the importance of referral for eye examination.

The minor role played by the media in this study as a 
source of information is comparable with reports from 
previous studies.[11,18,22] This suggests a need to encourage 
more health campaigns through the media. There should 
be more information dissemination on diabetes and its 
complications through the print media such as newspapers, 
health education posters, and pamphlets, and also through 
the broadcast of health education programs on television 
and radio. The various social media networks can also be 
used as a platform to disseminate useful and authentic 
information related to the ocular complications of DM 
and the importance of regular eye screening to patients 
and their caregivers.

Educational status and when last eye examination was 
held both correlated with awareness of DR in this study. 
Similarly, Venugopal et al.[20] and Khalaf et al.[9] reported 
a significant relationship between knowledge of DR and 
level of education. Khalaf et al.[9] examined the impact of 
a diabetic educational program on a diabetic population 
and found that educated participants still had a better 
knowledge of DR after the intervention. The differences 
in educational status of patients, therefore, need to be 
borne in mind when giving health talks and preparing 
educational materials which should be made as simple as 
possible.

A limitation of our study is that it is hospital-based and 
our findings may not be a reflection of what obtains in 
the general population. The study has, however, been able 
to identify deficiencies in the knowledge of the ocular 
complications of diabetes, particularly DR among patients 
with diabetes in our environment, as well as inadequate 
dissemination of information by the attending doctors.

In conclusion, even though most patients with DM in 
our environment were aware that diabetes could affect 
the eye, specific knowledge about DR was inadequate. 
The majority of patients seen had either never had an 
eye examination or had not had one within a year of the 
study. Health care workers involved in the management 
of these patients should therefore make it a point of duty 
to include education on the ocular complications of the 
disease when giving health talks to patients with DM. 
Managing physicians also need to ensure all diabetic 
patients are referred for eye examination and encourage 
them to keep their appointments. These measures will go 
a long way in reducing the burden of visual impairment 
from DR in the country.



Ewuga, et al.: Awareness of diabetic retinopathy in Jos

      16 16  Nigerian Journal of Vitreoretinal Diseases ¦ Volume 5 ¦ Issue 1 ¦ January-June 2022

Financial support and sponsorship
Not applicable.

Conflicts of interest
There are no conflicts of interest.

references
1. International Diabetes Federation. IDF Diabetes Atlas. 9th ed. 

Brussels: International Diabetes Federation; 2019. Available from 
https://www.diabetesatlas.org/en/. [Last accessed 2020 May 10].

2. Muriach M, Flores-Bellver M, Romero FJ, Barcia JM. Diabetes and 
the brain: Oxidative stress, inflammation, and autophagy. Oxid Med 
Cell Longev 2014;2014:102158.

3. Oputa R, Chinenye S. Diabetes in Nigeria-a translational medicine 
approach. Afr J Diabetes Med 2015;23:7-10.

4. Sayin N, Kara N, Pekel G. Ocular complications of diabetes mellitus. 
World J Diabetes 2015;6:92-108.

5. Srinivasan  NK, John  D, Rebekah  G, Kujur  ES, Paul  P, John  SS. 
Diabetes and diabetic retinopathy: Knowledge, attitude, practice 
(KAP) among diabetic patients in a tertiary eye care centre. J Clin 
Diagn Res 2017;11:NC01-7.

6. Yau  JW, Rogers  SL, Kawasaki  R, Lamoureux  EL, Kowalski  JW, 
Bek T, et al.; Meta-Analysis for Eye Disease (META-EYE) Study 
Group. Global prevalence and major risk factors of diabetic 
retinopathy. Diabetes Care 2012;35:556-64.

7. Resnikoff S, Pascolini D, Etya’ale D, Kocur I, Pararajasegaram R, 
Pokharel GP, et al. Global data on visual impairment in the year 
2002. Bull World Health Organ 2004;82:844-51.

8. Alzahrani  SH, Bakarman  MA, Alqahtani  SM, Alqahtani  MS, 
Butt  NS, Salawati  EM, et  al. Awareness of diabetic retinopathy 
among people with diabetes in Jeddah, Saudi Arabia. Ther Adv 
Endocrinol Metab 2018;9:103-12.

9. Khalaf  FR, Fahmy  HM, Ibrahim  AK, Mohamed  GA, 
El Sayed Ez Eldeen M, Elkady A, et al. Does a diabetic retinopathy 
educational program raise awareness among elderly diabetic 
patients? Diabetes Metab Syndr Obes 2019;12:1867-75.

10. Cetin  EN, Zencir  M, Fenkçi  S, Akın  F, Yıldırım  C. Assessment 
of awareness of diabetic retinopathy and utilization of eye care 
services among Turkish diabetic patients. Prim Care Diabetes 
2013;7:297-302.

11. Mohammed I, Waziri A. Awareness of diabetic retinopathy amongst 
diabetic patients at the Murtala Mohammed Hospital, Kano, 
Nigeria. Niger Med J 2009;50:38-41.

12. Saikumar  S, Giridhar  A, Mahesh  G, Elias  A, Bhat  S. Awareness 
about eye diseases among diabetic patients: A survey in south India. 
Community Eye Health 2007;20:16-7.

13. Araoye MO. Research methodology with Statistics for Health and 
Social Sciences. Nigeria: Nathadex Publishers; 2003. p.117-20.

14. Achigbu  EO, Oputa  RN, Achigbu  KI, Ahuche  IU. Knowledge, 
attitude and practice of patients with diabetes regarding eye care: 
A cross sectional study. Open J Ophthalmol 2016;6:94-102.

15. Muñoz  B, O’Leary  M, Fonseca-Becker  F, Rosario  E, Burguess  I, 
Aguilar  M, et  al. Knowledge of diabetic eye disease and vision 
care guidelines among Hispanic individuals in Baltimore with and 
without diabetes. Arch Ophthalmol 2008;126:968-74.

16. Tajunisah  I, Wong  P, Tan  L, Rokiah  P, Reddy  S. Awareness of 
eye complications and prevalence of retinopathy in the first visit 
to eye clinic among type 2 diabetic patients. Int J Ophthalmol 
2011;4:519-24.

17. Etim  BA, Nkanga  DG, Agweye  CT, Enang  OE, Ibanga  AA, 
Udoh  MME, et  al. Knowledge, beliefs, and practices regarding 
diabetic eye disease among patients with diabetes at the Lions 
Diabetic Centre, University of Calabar Teaching Hospital, Nigeria. 
Niger J Ophthalmol 2018;26:99-103.

18. Nathaniel GI, Adio O. Awareness and attitude of diabetic patients 
on diabetic eye complications in Port Harcourt, Nigeria. Niger J 
Med 2015;24:252-5.

19. Olokoba  L, Mahmud  O, Adepoju  F, Olokoba  A. Awareness of 
diabetic retinopathy among patients with diabetes mellitus in Ilorin, 
Nigeria. Sudan J Med Sci 2017;12:89-100.

20. Venugopal  D, Lal  B, Fernandes  S, Gavde  D. Awareness and 
knowledge of diabetic retinopathy and associated factors in Goa: 
A  hospital-based cross-sectional study. Indian J Ophthalmol 
2020;68:383-90.

21. Kempen E, Nel M, Hatia S, Khanya N, Matsabu L, Nyathela X. 
Diabetic patients’ awareness regarding diabetes mellitus and 
its ocular complications at the National District Hospital in 
Bloemfontein, Free State, South Africa. Afr Vision Eye Health 
2017;76:a380.

22. Hamzeh  A, Almhanni  G, Aljaber  Y, Alhasan  R, Alhasan  R, 
Alsamman MI, et al. Awareness of diabetes and diabetic retinopathy 
among a group of diabetic patients in main public hospitals in 
Damascus, Syria during the Syrian crisis. BMC Health Serv Res 
2019;19:549.

23. Ovenseri-Ogbomo  GO, Abokyi  S, Koffuor  GA, Abokyi  E. 
Knowledge of diabetes and its associated ocular manifestations by 
diabetic patients: A study at Korle-Bu Teaching Hospital, Ghana. 
Niger Med J 2013;54:217-23.

24. Zare-Farashbandi  F, Lalazaryan  A, Rahimi  A, Zadeh  AH. How 
health information is received by diabetic patients? Adv Biomed Res 
2015;4:126.

25. Abdulsalam S, Ibrahim A, Saidu H, Muazu M, Aliyu UT, Umar HI, 
et  al. Knowledge, attitude, and practice of diabetic retinopathy 
among physicians in northwestern Nigeria. Niger J Clin Pract 
2018;21:478-83.

26. Dervan  E, Lillis  D, Flynn  L, Staines  A, O’Shea  D. Factors that 
influence the patient uptake of diabetic retinopathy screening. Ir J 
Med Sci 2008;177:303-8.



       17  © 2022 Nigerian Journal of Vitreoretinal Diseases | Published by Wolters Kluwer - Medknow

Submission: 01-06-2022  Accepted in Revised form: 02-06-2022  
Published: 23-08-2022

Address for correspondence: Dr. Ogugua Ndubuisi Okonkwo,  
Department of Ophthalmology, Eye Foundation Retina Institute & Eye 

Foundation Hospital,  
27 Isaac John Street, Ikeja, Lagos, Nigeria. 

E-mail: o_okonkwo@yahoo.com

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, as long as 
appropriate credit is given and the new creations are licensed under the identical terms.

For reprints contact: wkhlrpmedknow_reprints@wolterskluwer.com

How to cite this article: Abdulsalam S, Okonkwo ON. An overview of 
medical and vitreoretinal services in Nigeria. Niger J Vitreoretinal Dis 
2022;5:17-20.

Original Article

An Overview of Medical and Vitreoretinal Services in Nigeria
Shuaib Abdulsalam1, Ogugua N. Okonkwo2

1Department of Ophthalmology, Aminu Kano Teaching Hospital, Bayero University, Kano, Nigeria, 2Department of Ophthalmology, Eye Foundation Retina Institute & 
Eye Foundation Hospital, Lagos, Nigeria

Abstract

Background: The current reach and scope of medical and surgical retina practice in Nigeria has not been documented. Aim: To 
establish the present state of medical and surgical retina services in Nigeria. Materials and Methods: We conducted two electronic 
surveys of members of the Vitreoretinal Society of Nigeria (VRSN) in April 2020 and June 2021 using two similar Google forms. 
Survey results were collated and analyzed using an excel sheet format. Results: Thirty-three members of the VRSN participated in the 
survey. Among the participants were 21 public hospitals, ten private hospitals, and one public/private hospital. In thirty-one hospitals, 
there was a total of 74 medical retina specialists, while in nineteen hospitals, there was a total of 38 vitreoretinal surgeons. A wide 
range of technology for surgical and medical retina practice was available, including different forms of fundus camera (with diverse 
capabilities), optical coherence tomography equipment, and B scan ultrasound. Lasers were available in 19 hospitals, intravitreal 
injection of anti-Vascular endothelial growth factors (anti-VEGF) in 30 hospitals, Scleral buckling in 18 hospitals, and vitrectomy 
was performed in 15 hospitals. The commonest retinal diseases diagnosed by VRSN members in their clinics are diabetic retinopathy 
(70%), followed by AMD (20%) and RVO (10%). Conclusion: Compared to a decade ago, there is an increase in centers offering 
subspecialty retina services across the country. However, this survey reveals the unmet need for more surgical and medical retina 
services to reach the increasing population of Nigerians.

Keywords: Medical retina, vitreoretina, Vitreoretinal Society of Nigeria

IntroductIon
The drive for subspecialty training in the Nigerian and 
West African ophthalmic residency programs was met 
with enthusiasm and led to an increasing number of 
subspecialized ophthalmologists. This initiative followed 
the advice of the International Council of Ophthalmology 
team after their memorable visit to Nigeria on a fact-
finding mission. Before then, medical and surgical retina 
care was routinely available in only a few centers across 
the country. Probably much less than ten hospitals in 
Nigeria offered this specialized retina care. Since then, 
there has been a noticeable expansion of medical retina 
and vitreoretinal services to more regions of the country, 
where the service was not previously available. Therefore, 
we conducted a survey of members of the Vitreoretinal 
Society of Nigeria (VRSN) to determine the current 

reach and scope of medical and surgical retina services in 
Nigeria. We present our findings from the survey below.

MaterIals and Methods
Two electronically administered surveys were sent to 
VRSN members using Google forms. We transmitted the 
surveys to the social media forum. The first poll was in 
April 2020, and the second was in June 2021; both surveys 
had similar questions. VRSN members were encouraged 
to take the survey, and we sent reminders to increase 
uptake. The survey results were collated in an excel sheet 
format and analyzed. Frequencies were presented using 
percentages.
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results
A total of 33 members (23 members in survey one and 10 
members in survey two) of the VRSN responded to the 
invitation to take the survey. Details of the responses to 
each section of the survey are as below.

1. Type of practice:
Public = 21
Private = 10
Public/private = 1

2. The number of medical retina specialists in the 
hospitals: In 31 hospitals, there were 74 medical retina 
specialists. The breakdown is as below:
Ten hospitals had one
Eight hospitals had two
Five hospitals had three
Seven hospitals had four
One hospital had five

3. The number of vitreoretinal (VR) specialists in 
hospitals: In 19 hospitals, there were 38 vitreoretinal 
specialists. The breakdown is as below:
Eight hospitals had one
Four hospitals had two
Six hospitals had three
One hospital had four

4. Technology and procedures performed in these 
hospitals and the numbers of hospitals that routinely 
use them are as indicated below:
Fundus photo = 24
Fundus fluorescein angiography = 18
Indocyanine green = 1
A/B ultrasound scan = 29
Optical coherence tomography (OCT) = 28
OCT angiography = 1
Laser machine = 19
Intravitreal anti-vascular endothelial growth factor 

(VEGF) = 30
Scleral buckle = 18
Vitrectomy = 15

5. Number of intravitreal anti-VEGF given in the past year:
>100 = fifteen hospitals
51–100 = six hospitals
21–50 = five hospitals
1–20 = four hospitals

6. Number of posterior segment lasers performed in the last year:
>100 = eight hospitals
51–100 = five hospitals
21–50 = three hospitals
1–20 = four hospitals

7. Number of scleral buckles performed in the previous year:
>50 = seven hospitals
21–50 = four hospitals
1–20 = two hospitals

8. Number of vitrectomies performed in the last year:
>100 = five centers
51–100 = four centers

21–50 = two centers
1–20 = one center.

A closer look at the answers to more specific questions:

To the question, in what year did your institution 
commence intravitreal anti-VEGF? Revealed that the 
earliest hospitals had begun intravitreal anti-VEGF 
between 2010, 2011, and 2012. Few centers had given 
the first anti-VEGF injection in 2005 and 2006, and 
some others had started more recently in 2017. Other 
institutions fell within this bracket.

To the question of time to commence posterior segment 
laser? There was even more variability. The earliest 
laser was performed in 1994 and 1997. Most centers fell 
between 2002 and 2012. The more recent institutions 
commenced in 2015 and 2017. When was vitreoretinal 
surgery commenced? The earliest again was in 1994 and 
1997. In one center, scleral buckle was commenced as far 
back as 1984, and in another in 1998. Most institutions 
had started some VR surgery by 2008 and 2013. The latest 
departments began in 2017 and 2018.

In terms of the brands of equipment in use by VRSN 
members: For lasers, there was a clear preference for 
diode laser or green (argon/frequency doubled) laser. 
Almost all centers had one or both of these forms of 
lasers. The Alcon Constellation was preferred among the 
vitreoretinal surgeons (60%). Other systems in use were 
the Retikare (Zabbys) (20%), EVA (DORC), and Oertli 
(Basel) (10% each). In consideration of the vitrectomy 
viewing system, BIOM (Oculus) was preferred by 
approximately 50% of respondents. Other viewing systems 
in use include Resight (Zeiss), MERLIN (Volks), and 
OFFISS (Topcon). All members, when asked about their 
desire to expand their facility, were positive and desired to 
acquire facilities ranging from having an inhouse retina 
surgeon to having hardware such as OCT and optical 
coherence tomography angiography (OCTA) (which was 
popular among respondents), laser, micropulse laser, 
ICG, electrophysiology, and vitrectomy capability. They 
hoped to fund this through government funding, grants 
from nongovernmental organizations, self-funding, and a 
combination of these methods.

When asked about the commonest disease diagnosed in 
their practice, diabetic retinopathy was the commonest 
(70%), followed by age related macular degeneration 
(AMD) (20%) and retinal vein occlusion (RVO) (10%). 
Another 10% stated that retinal detachment was the 
commonest retinal disease. All respondents unanimously 
felt there was a need for more retina specialists and more 
hospitals offering retina care.

dIscussIon
This survey indicates that bold steps have been taken over 
the past decade to increase retina care in Nigeria. Yet, the 
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current situation is very inadequate. Table 1 and Figure 1 
show that some retina care is available in 14 states and the 
Federal Capital Territory (Abuja). This is less than 50% of 
the number of states in the country. The regions are also 
disproportionately represented, with most representation 
by the southwest. This survey suggests that more should 
be done to increase the number of retina specialists in all 
the regions, especially the southeast and northeast, where 
only one state each is represented.

The burden of retina disease is expected to increase 
following an increase in known risk factors of 
retinovascular diseases, including aging, hypertension, 
diabetes, and sedentary lifestyle, among others.[1] This 

survey shows that 70% of VRSN members see diabetic 
retinopathy as the commonest retina disease in their 
clinics. This finding supports reports of a multicenter 
study that demonstrated that diabetic retinopathy was the 
commonest retinal disease seen in the retina and general 
ophthalmology clinics in Nigeria.[2]

This survey suggests that the earliest uninterrupted 
generalized use of  intravitreal anti-VEGF in Nigeria 
was between 2010 and 2012. Therefore, intravitreal anti-
VEGF use has been practiced consistently in Nigeria 
for about a decade. This method of  retinal therapy 
has grown worldwide and has become the first-line 
treatment for several retinovascular diseases.[3,4] It has 
displaced retinal laser because of  its superior outcome in 
several cases (such as in subfoveal choroidal neovascular 
membrane (CNVM)). It is also more accessible than 
retinal laser in Nigeria, and there is the relative ease 
of  administering the intravitreal injections. One can 
infer the popularity of  intravitreal anti-VEGF in this 
survey by being the commonest technology available 
to respondents (30) ahead of  retinal laser (19), scleral 
buckling (18), and vitrectomy (15) (see survey result four 
above). Despite the soaring popularity of  intravitreal 
anti-VEGF, it is imperative to increase the number of 
hospitals with retinal laser capability significantly. 
Retinal laser photocoagulation is still indicated for 
several retinovascular diseases, especially in economically 
disadvantaged societies where patients’ compliance 
to intravitreal anti-VEGF is expected to be poor, and 
regular clinic visits to monitor the treatment response 
will be an uphill task for several patients.

A significant limitation of  this survey is that it does not 
capture or account for some nonmembers of  the VRSN 

Table 1: Representation of number of hospitals with retina 
care according to states in Nigeria
State Number of hospitals
Lagos 7

Kaduna 3

Kano 1

Edo 3

Rivers 2

Cross River 1

Osun 2

Kwara 3

Plateau 1

Oyo 1

Ogun 1

Imo 1

Ondo 2

Gombe 1

Abuja 3

Total 32

Figure 1: Histogram showing the distribution of hospitals among some states in Nigeria



Abdulsalam and Okonkwo: Retina practice in Nigeria: A survey of VRSN members

      20 20  Nigerian Journal of Vitreoretinal Diseases ¦ Volume 5 ¦ Issue 1 ¦ January-June 2022

and general/comprehensive ophthalmologists who 
offer retina care in their ophthalmology service. Also, 
some members of  the VRSN did not participate in the 
survey. Therefore, the data we have presented represent 
a lower limit. The accurate figures are probably higher. 
Future surveys will aim to involve a broader range of 
participants.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

references
1. Uloko AE, Musa BM, Ramalan MA, Gezawa ID, Puepet FH, Uloko AT, 

et  al. Prevalence and risk factors for diabetes mellitus in Nigeria: 
A systematic review and meta-analysis. Diabetes Ther 2018;9:1307-16.

2. Nkanga  D, Adenuga  O, Okonkwo  O, Ovienria  W, Ibanga  A, 
Agweye C, et al.; Collaborative Retina Research Network. Profile, 
visual presentation and burden of retinal diseases seen in ophthalmic 
clinics in sub-Saharan Africa. Clin Ophthalmol 2020;14:679-87.

3. Deonandan R, Jones S. Anti-Vascular Endothelial Growth Factor 
Drugs for the Treatment of Retinal Conditions: A  Review of the 
Safety. Ottawa (ON): Canadian Agency for Drugs and Technologies 
in Health; 2017.

4. Okoye O, Okonkwo O, Oderinlo O, Hassan K, Ijasan A. Bilateral 
concomitant intravitreal anti-vascular endothelial growth factor 
injection: Experience in a Nigerian tertiary private eye care facility. 
Niger J Clin Pract 2016;19:544-8.



       21  © 2022 Nigerian Journal of Vitreoretinal Diseases | Published by Wolters Kluwer - Medknow

Submission: 19-06-2022  Accepted in Revised form: 20-06-2022  
Published: 23-08-2022

Address for correspondence: Dr. Bassey Fiebai,  
Department of Ophthalmology, University of Port Harcourt Teaching 

hospital, Port Harcourt, Rivers state, Nigeria.
E-mail: bassief@yahoo.com

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, as long as 
appropriate credit is given and the new creations are licensed under the identical terms.

For reprints contact: wkhlrpmedknow_reprints@wolterskluwer.com

How to cite this article: Fiebai B, Komolafe RD, Ani EU, Fiebai OP, 
Uzuegbunam OC. Retinal artery macroaneurysms in Nigeria: A case 
series. Niger J Vitreoretinal Dis 2022;5:21-30. 

Case Series

Retinal Artery Macroaneurysms in Nigeria: A Case Series
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Abstract

Retinal arterial macroaneurysms (RAM) are rare and a frequently misdiagnosed retinal vascular disease that sometimes presents 
a diagnostic challenge due to its varied mode of presentation clinically. The aim of our series is to report the clinical presentation, 
management and outcome of nine eyes of 8 patients who were diagnosed with RAM. Their data was culled from records in the retina 
unit of the University of Port Harcourt Teaching Hospital and a private hospital between 2018 and 2021. The age range in our series 
was from 38 – 79 years, with a female preponderance of 5 females out of the 8 cases. There was a bilateral presentation, one case had 
multiple episodes of RAM in the same eye. Systemic hypertension was the most common risk factor. Four of the eyes were classified 
as Exudative RAM, four as Haemorrhagic and one as Quiescent. Five eyes received intravitreal Bevacizumab, one eye had combined 
intravitreal Bevacizumab and focal laser photocoagulation,one eye was managed conservatively and 2 did not receive any form of 
intervention as they were lost to follow up. There was an improvement in six of the eyes that received intervention.

Retinal arterial macroaneurysms vary in its presentation and therefore could be misdiagnosed. In elderly patients with vitreous 
haemorrhage, pre retinal, intraretinal, and subretinal haemorrhages, RAM should be considered. Management should be guided by 
the characteristics of each presentation, however complicated RAM with macular involvement can be treated with anti VEGF with 
good outcomes.

Keywords: Anti vascular endothelial growth factors, bevacizumab, Nigeria, ranibizumab, retinal arterial macroaneurysm

IntroductIon
Retinal artery macroaneurysm (RAM) is an acquired focal 
dilatation of a retinal artery.[1,2] It usually occurs within the 
first 3 orders of the retinal arteriolar system, and found 
mainly at the arterial bifurcations, similar to aneurysms 
of the cerebral circulation.[2-4] It was Robertson who first 
referred to these lesions as ‘macroaneurysms’ based on the 
above features.[4] They typically measure about 100 to 250 
microns and occur most commonly in the superotemporal 
and inferotemporal branches of the retinal arcades at the 
arteriovenous crossings or bifurcations.

RAM is a rare disease (90%) usually occurring in the 6th 
decade of life.[3,5,6]

It is usually monocular but bilateral presentations have 
been reported.[2]

It is reported to be more common in women than men 
in a ratio of 3:1, and commonly associated with systemic 
hypertension.[1,3,5,6] Arteriolar wall thickening results in 
focal areas of ischemia, remodeling of the intimal collagen 
and vascular dilatation. Breaks within the wall increases 
the risk of exudation.

Presentation of RAM could be insidious or acute. Lavin 
et al. classified RAM into 3 clinical forms: a) Quiescent 
RAM- An incidental finding that hardly results in visual 
symptoms. Haemorrhages or exudates extending for less 
than 1 disc with macula sparing. b) Exudative RAM – in 
this clinical form, exudates are the major component and 
may also be combined with haemorrhage. The course is 
more indolent and is characterized by deposition of lipid in 
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a circinate pattern surrounding the lesion.[2,3] Intra retinal 
edema and sub-retinal fluid are also seen. Presentation 
is usually with a sudden onset of painless vision loss in 
one eye. Central vision is compromised if  the edema and 
exudates occur at the fovea.

c) Haemorrhagic RAM- presentation is acute with sudden 
loss of vision. It usually presents with multilayered 
haemorrhage sometimes involving the vitreous and 
also the pre retinal, intra and sub retinal spaces. The 
haemorrhagic component is more extensive than any 
associated exudate.[2,3]

Patients with hemorrhagic RAM have been reported to 
be more hypertensive than those with other clinical forms, 
while patients with exudative RAM were more frequently 
associated with retinal vein occlusion.[2]

Abdul-Khalek and Richardson defined two groups of 
RAM based on their clinical significance as follows: 
1. Acute aneurysmal decompensation, where haemorrhage 
is the main feature, 2.Chronic aneurysmal decompensation 
where exudates are the main feature.[7]

Clinically, RAM can be evaluated employing a 
combination of clinical examination and imaging studies.

Ocular ultrasound scan is useful in cases of extensive 
vitreous haemorrhage precluding the view of the fundus. 
This aids in ruling out retinal detachments, tears and 
breakthrough haemorrhage.

Fundus Fluorescein angiography is the investigation of 
choice. The macro aneurysm fills up uniformly in the early 
phase with late leakage. Areas of blocked fluorescence 
may also be seen due to haemorrhage.

Indocyanine green angiography can be done if  the 
haemorrhage significantly renders FFA inconclusive.

Optical coherence tomography can be used to demonstrate 
the lesion as well as associated complications. A  round 
hyper reflective lesion in the inner retina can be seen as 
well as the lipid deposition and sub retinal fluid.

Differential diagnosis: RAM has similar age and gender 
predilection as some other retinal pathologies.Wet age 
related macular degeneration which will also have other 
retinal features such as drusens and polyploid choroidal 
vasculopathy. Extensive haemorrhage may also pose a 
diagnostic dilemma in which case careful examination of 
the fellow eye will likely present diagnostic clues such as 
drusens and hypertensive retinopathy

Retinal arterial macroaneurysms can have variable clinical 
courses. Most can be managed by observation as they can 
involute spontaneously with time.[8,9]

Modalities of treatment include direct treatment of the 
aneurysm with focal laser, and recently anti- Vegf for 
RAM threatening the fovea and faster visual recovery.[10]

While there are 2 case reports on RAM, and two 
articles mentioning RAM as part of  retinal disorders 
seen, there is very scanty literature on the mode of 
presentation, their management options and outcomes 
in Nigeria.[11-14] This article aims to review the pattern of 
presentation, clinical features, management modalities 
and their outcomes in a series of  8 patients seen in 
Port Harcourt, Nigeria. This will guide in the early 
and proper diagnosis and will also advice on treatment 
options available.

MaterIals and Methods
A review of cases of retinal arterial macroaneurysm 
seen in the retina clinic of the University of Port 
Harcourt Teaching Hospital and a private clinic between 
January 2018 and December 2021were carried out.Data 
collected were age, sex, presenting visual acuity, systemic 
comorbidities and treatment modalities. Patients were 
classified using the classification by Lavin et  al. The 
patients were followed up for periods ranging from 
3 months to 2 years.

results
Individual data of 9 eyes of 8 patients are presented in 
[Table 1] below.

case reports

Case 1
Patient DA is a 79 year old female with blurring of vision 
of gradual onset in her left eye. She had a medical history 
of hypertension for 15  years, but blood pressure was 
controlled at the time for presentation- 130/60mmHg. 
Presenting BCVA was ‘Hand motion’(HM) in the left eye 
and 6/9 in the right eye. She had visually significant lens 
opacities in both eyes and other anterior segment findings 
were not remarkable. Fundus examination revealed para 
foveal haemorrhage with surrounding exudates in a 
circinate pattern [Figure 1a]. There was a hyperpigmented 
scar at the fovea. The RAM was classified as ‘Exudative’ 
in this patient as the exudative component was more 
predominant. Optical coherence tomography features 
showed hyporeflective spaces of diffuse edema with some 
intra retinal cysts, hyper reflective dots in the inner retinal 
layers representing hard exudates, as seen in Figure 1b. 
The central foveal thickness (CFT) was 416 microns in the 
left eye.

Patient was commenced on intravitreal Bevacizumab 
and received 3  monthly doses. Post treatment showed 
remarkable resolution of the retinal fluid on fundoscopy 
and OCT with a reduction in the CFT to 212 microns 
[Figure 2a and b]. Visual acuity improved to ‘Counting 
of fingers’. The patient was also encouraged to control 
her blood pressure. She was followed up for 9 months and 
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relocated to another state were she continued with her 
follow up.

Case 2
Patient FE is a 60  year old female, presented with 
gradual, painless loss of  vision in the right eye of  two 
years duration prior to presentation. She has a history of 

hypertension and diabetes, both of  5 years duration, with 
poor control of  the blood pressure. Blood pressure on 
presentation was 170/100mmHg and fasting blood sugar 
of  5.2mmol/L.

Presenting BCVA was LP in the right eye and 6/9 in the 
left eye. Intraocular pressures were within normal limits.

Table 1: Patients baseline data and final visual acuity
Case No. Age/Sex Aetiology Eye Initial BCVA Treatment Final BCVA Type of RAM Location
1 DA 79/F Hyp Lt HM Anti- vegf CF Haem Macula

2 FE 61/F Hyp/DM Rt LP Anti-vegf CF Exud Macula

3 UJ 57/M Hyp Lt 6/12 Nil - Haem Superior

4a CK 69/M Hyp /DM Rt 6/12 Anti-vegf/ laser 6/6 Exud Supero-temporal

4b CK 69/M Hyp/DM Lt 6/36 Anti-vegf 6/6 Exud Macula

5 MH 57/M Hyp Rt 6/36 Anti- vegf 6/24 Haem Infero-temp

6 KC 70/F Hyp/DM Rt 6/60 - - Exud Macula

7 TO 38/F - Rt 6/6 Conservative 6/6 Quiescent/Haem Supero-temp

8 NO 65/F Hyp Rt 6/36 Anti- Vegf 6/6 Haem Macula
KEY
Anti-VEGF- Anti vascular endothelial growth factor
BCVA- Best corrected visual acuity
CF – Counting finger
CFT- Central foveal thickness
DM- Diabetes
DD- Disc diameter
Exud- Exudative
F- Female
Haem- haemorrhagic
HM- Hand movement
Hyp- Hypertension
Lt- Left eye
LP- Light Perception
M- Male
Pt- Patient
PED- Pigment epithelial detachment
OCT- Optical coherence tomography

Figure 1: a- Fundus picture showing macular exudation and haemorrhage. b- OCT showing intra retinal hypo reflective spaces of edema and hyper 
reflective dots of hard exudates
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Anterior segment examination revealed early lens opacities 
in both eyes.

Fundus examination of the left eye revealed features 
consistent with chronic arteriosclerosis. The right eye 
showed intra retinal edema about 10 disc diameters with 
perifoveal hard exudates in a circinate pattern and macular 
haemorrhage [see Figure 3a].

Optical coherence tomography as shown in Figure 3b, 
showed a huge haemorrhagic pigment epithelial 
detachment with intraretinal edema and hard exudates. 
Intra retinal and subretinal haemorrhages were also 
noted, with an interruption of  the ellipsoidal zone. 
Central foveal thickness in the right eye was 303 
microns.

She was managed as a case of  Exudative RAM because 
the exudative component was predominant. She was 
given 3 initial doses of  Intravitreal Bevacizumab. Visual 
acuity improved to CF. She was followed up for a month 
after and was subsequently lost to follow up and a post 
intervention optical coherence tomography couldn’t be 
done.

Case 3
Patient UJ is a 61  year old male who came for routine 
check up. He is a known hypertensive who was poorly 
controlled. His blood pressure at presentation was 
200/120mmHg. His presenting BCVA was 6/9 in the right 
eye 6/12 in the left eye. His intra ocular pressures were 
within normal limits. Fundus examination of the right 
eye was unremarkable. However the fundus in the left eye 
revealed a haemorrhagic pigment epithelial detachment 
of about 5DD close to the disc and multiple small 
pigment epithelial detachments in the macula involving 
the fovea could be seen on both the fundus and OCT [see 
Figure 4a and b]. This was classified as a haemorrhagic 
RAM. He was managed conservatively, advised to control 
his blood pressure. He was also informed of the possibility 
of a breakthrough vitreous haemorrhage with resultant 
vision loss and the need for intervention should this occur.
Patient UJ was lost to follow up.

Case 4
Patient CK is a 69 year old male. He is the only case in 
our report with bilateral presentation. He presented with 

Figure 3: a- Fundus picture showing extensive macular exudation and sub macular haemorrhage. b- OCT showing a haemorrhagic PED, intraretinal 
edema and disruption of the ellipsoidal zone

Figure 2: a- Fundus picture showing resolving macular edema with few hard exudates and no haemorrhage after treatment. b- OCT showing a 
reduction in intraretinal fluid
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a drop in vision in the right eye. He is a diabetic and 
hypertensive with initial poor control. Presenting BCVA 
was 6/12 in the right eye and 6/9 in the left eye. Fundus 
picture in the right eye as illustrated in Figure 5a, was 
that of hard exudates greater than 1DD, situated in the 
superotemporal quadrant with some encroachment on 
the fovea. The disc showed glaucomatous optic atrophy. 
Optical coherence tomography showed a corresponding 

intraretinal edema temporal to the fovea [see Figure 5b]. 
CFT was 319 micrometers. Pt CK was given 3 doses 
of intravitreal Bevacizumab and also had a focal laser 
photocoagulation. Vision improved remarkably to 6/6 
and this was also evident as seen in the fundus picture and 
OCT which showed a resorption of the exudates and fluid 
[see Figure 6a and b]. The CFT post injection reduced to 

Figure 4: a- Fundus picture showing a huge haemorrhagic PED close to the optic disc. b- OCT showing Neuro sensory detachment with multiple 
small PEDs and intraretinal exudate and fluid

Figure 5: a- Fundus picture showing circinate pattern of hard exudates with foveal encroachment. b- OCT showing intraretinal edema temporal to the 
fovea

Figure 6: a- Fundus picture showing resolution of edema with clearing hard exudates after treatment. b- OCT showing resolution of edema after 
treatment
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161 micometers Patient was advised to see the physicians 
for better control of his blood pressure

Six months after onset of features in the right eye, Patient 
CK presented with similar complaints in the left eye. Best 
corrected visual acuity was 6/12. Fundus examination 
showed hard exudates in the parafoveal area with some 
encroachment on the fovea, while OCT shows sub macular 
edema and exudates [see Figure 7a and b]. Patient received 
3 monthly doses of IVA. Visual acuity improved to 6/6.

Case 5
Patient MH, a 56  year old male, is the fifth patient in 
our series who presented with a sudden loss of vision of 
3 days duration in his right eye. He lost vision on his left 
eye from trauma with a resultant corneal opacity. He is 
a poorly controlled hypertensive and diabetic. Presenting 
blood pressure was 180/90mmHg. Deranged metabolic 
parameters included a glycosylated haemoglobin of 13%, 
urea- 15mmol/l, creatinine – 289.5 mmol/l.

He had a presenting visual acuity of 6/36 in the right eye 
and CF in the left eye. Intraocular pressures were within 
normal limits. There was mild vitreous haemorrhage. 
Fundus examination revealed multilayered hemorrhage 
about 5 DD in size. Pre retinal, intraretinal and sub retinal 

haemorrhages were noted. There was a huge haemorrhagic 
pigment epithelial detachment infero temporal to the disc, 
extending to the fovea, as seen in Figure 8a. Features of 
arteriosclerosis: venous deflection and nipping were also 
seen. OCT showed a haemorrhagic PED [Figure  8b]. 
He received 3 doses of Intravitreal Ranibizumab and 
was referred to a cardiologist and nephrologist for 
urgent control of his blood pressure, blood sugar and 
deranged urea/creatinine levels. His vision improved after 
the intervention to 6/18 [Figure 8c], is a fundus picture 
showing the revolving multilayered haemorrhage.

Case 6
Patient KC, a 69 year old female presented with complaints of 
a gradual loss of vision in the right eye. She is a diabetic and 
hypertensive of 8 years duration who appeared controlled at 
the time of presentation. Presenting BCVA was 6/36. Fundus 
examination showed massive fluid exudation in the macula 
involving the fovea with circinate hard exudates as seen in 
Figure 9a. OCT showed thickening in the inner retinal layers 
with florid hard exudates [see Figure 9b].

Patient presented during the COVID period and was lost 
to follow up so did not return with results of investigation 
and did not commence any form of treatment.

Figure 7: a- Fundus picture of the left eye showing macular hard exudates. b- OCT showing sub macular edema and exudates in the left eye

Figure 8: a - Fundus picture showing multilayered haemorrhages. b- OCT showing haemorrhagic PED. c- Fundus picture showing resolving multi 
layered haemorrhage
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Case 7
Patient TO is a 37 year old female and the 7th case in this 
series. She presented with floaters of 1  month duration 
in the right eye. She has no history of systemic illness. 
Presenting best corrected vision was 6/6 in both eyes. 
Fundus examination revealed a huge haemorrhagic 
pigment epithelial detachment in the superotemporal 
quadrant about 1DD away from the optic disc.There 
were some parafoveal hard exudates. Haemorrage was 
multilayered as intraretinal and subretinal haemorrages 
as seen on the fundus photograph and OCT in Figure 10a 
and b.

Ocular Bscan revealed mild vitreous haemorrhage in the 
right eye. It was classified as a quiescent RAM, as the 
patient’s vision was preserved, but with a haemorrhagic 
component. The mild break through vitreous haemorrhage 
accounted for the complaint of floaters.

This patient did not receive any intervention but was 
managed conservatively. She was followed up for 4 months 
up to the point of this report and maintained a visual 
acuity of 6/6.

Case 8
Patient NO is the 8th case of RAM seen under the period 
of review with multiple aneurysms in the same eye. The 
patient is a 56 year old female who complained of gradual 
loss of vision in the right eye. She had received 3 doses 
of Intravitreal Ranibizumab in the right eye at another 
facility prior to presentation. She is not a known diabetic or 
hypertensive. Ocular examination revealed a BCVA of 6/36 
in the right eye and 6/6 in the left eye. Intraocular pressures 
were within normal limits. Anterior segment examination 
revealed early lens opacities in both eyes. There was mild 
vitreous haemorrage. Fundus examination in the right eye 
showed intre retinal and sub retinal haemorrhages a huge 
haemorrhagic pigment epithelial detachment and macular 
exudation involving the fovea [Figure 11a and b]. Patient 
was classified as haemorrhagic RAM. She opted for 
Intravitreal Bevacizumab which she received monthly for 
3 months. Her visual acuity improved to 6/6. Figure 12a 
and b shows the fundus photograph and OCT of the fluid 
resolution and absorption the haemorrage and reduction 
in the size of the PED.

Figure 9: a- Fundus picture showing massive macular exudation with circinate pattern of hard exudates involving the fovea. b- OCT showing hyper 
reflective foci and thickening in the inner retinal layers

Figure 10: a - Fundus picture showing massive haemorrhagic PED and multilayered haemorrhages with exudates. b- OCT showing haemorrhagic 
PED and fluid in the inner retina
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dIscussIon
Retinal arterial macroaneurysm was identified in 9 eyes of 
eight patients seen over a four year period.

RAM is reported to occur more in elderly patients. Ages 
ranging from 52–79 years have been reported.[2,6,7,10] Aging 
results in loss of muscle coat in the retinal arteries, which 
become thin walled and fibrotic and thus dilate more easily 
with increased intraluminal pressure.[6,14] In our case series, 
five of the eight patients were over 60 years of age.This is 
in keeping with findings in the case reports of Oluleye and 
Pam in Nigerian and other parts of the world.[11,14,15] The 
youngest patient was 37 years old and had no past medical 
history. This maybe similar to reports by Lewis et  al. 
of  a 47  year old with an unremarkable medical history 
but labile systemic hypertension while on admission for 
investigation.[6] It’s possible that our patient may have 
suffered a period of transient raised blood pressure which 
went undetected.

Five of the 8 patients in our report were females, 
corresponding with the female preponderance cited in 
other studies.[2,3,6,11,14] The reason for this preponderance is 
still obscure, however a similar trend in gender is reported 
for saccular aneurysms especially of the internal carotid 

artery. This trend has been attributed to hormonal and 
heritable aetiology.[16]

Seven of our patients had a monoocular presentation 
and we had one bilateral presentation occurring in one 
case presenting 6  months apart. Monoocular ocular 
involvement is the predominantly reported trend.[7,10] 
Other studies have reported a few bilateral cases[2,6] The 
right eye was involved in six out of the nine eyes studied. 
We have no explanation for this trend but other studies 
have reported a similar trend[6] However Panton reported 
a predominance of the left eye in his study[3] Multiple 
aneurysms in the same eye may be present and one of our 
cases presented with this. This has also been reported in 
other studies and underscores the importance of a good 
control of the risk factors especially blood pressure.[3]

Increased blood pressure can result in loss of auto 
regulation, hyaline degeneration of the vessel wall with 
resultant arterial dilatation.[17] Hypertension was the 
most common risk factor seen in all our cases but one. 
Lavin also reported that 4 out of the 43 patients in his 
series had no known risk factor. Systemic hypertension 
has been reported in most of the available literature in 
Nigeria and globally as being the common denominator 

Figure 11: a- Fundus picture showing intraretinal and sub retinal haemorrhage and foveal exudation. b-OCT showing haemorrhagic PED and fluid in 
the inner retinal layers

Figure 12: a- Fundus picture showing resolution of haemorrages and edema after treatment. b - OCT after treatment, showing a reduction in the size 
of the PED
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in the aetiology of RAM,[6,7,11] this corresponds with our 
findings.

Vision loss is dependent on the proximity of the aneurysm, 
exudates or haemorrhage to the macula. Eight of the 
nine eyes had foveal involvement with a resultant drop 
in vision, which was evident in the reduced visual acuity. 
Only one patient had preserved visual acuity and only sort 
attention due to the floaters she was seeing. Six eyes had a 
presentation BCVA of 6/36 and below.

Based on the clinical presentation we classified our 
patients according to Lavin et  al’s classicfication 
into Quiescent, Exudative and Haemorrhagic RAM. 
Although four of our cases had mixed features of 
exudative and haemorrhagic, we classified them based 
on the predominant feature. Our series had an equal 
distribution with 4 eyes having Exudative RAM and 
4 having haemorrhagic RAM. However the haemorrhagic 
component in the case we labeled ‘quiescent’ may tilt this 
narrative towards a predominance of haemorrhagic RAM 
lending credence to Lavin et  al’s emphasis that in most 
retinal arterial macroaneurysms, the dominant feature is 
haemorrhage into the vitreous and retina spaces and less 
commonly edema and exudates.

Haemorrhagic RAM are located closest to the optic 
disc than other types because the arteries close to the 
disc are larger and have more increased flow rate than 
the peripheral ones.[2] These tend to increase transmural 
stress and contribute to haemorrhage.[2] All the cases of 
haemorrhagic RAM in our report where juxta papillary 
or about 1DD from the optic disc.

Both the exudative and haemorrhagic resulted in a 
significant drop in vision in our series. Haemorrhagic 
RAMs have been more associated with very high systemic 
blood pressures but we could not establish that in our 
series possible due to the small numbers we reviewed.[2]

It’s important to note that 4 of the cases with haemorrhagic 
components in our report, presented with multilayered 
haemorrhages. RAM is one of the few clinical entities 
where multiple presentations of vitreous, pre retinal, 
intraretinal and subretinal haemorrhage can occur and this 
can present a diagnostic dilemma and has been described 
as a masquerading syndrome[2,18] These lesions may be 
misdiagnosed as, or even co exist with branch retinal vein 
occlusions, age related macular degenerations or diabetic 
retinopathy seen in same elderly age group and indeed 
RAMs have been associated with retinal vein occlusions[2] 
The importance of clearly defining this clinical entity is 
critical in the modality of management to be employed.

The management of RAM involves a multidisciplinary 
approach especially involving the cardiologist, 
nephrologist and primary care physicians. A  complete 

work up to exclude systemic disease is crucial in these 
patients. Risk factors particularly systemic hypertension 
should be controlled.

There are no established guidelines for the treatment of 
RAM, however various treatment modalities are now 
available for the treatment of RAM.

RAMs that do not threaten the macula should be observed, 
in spite of the type as most will resolve spontaneously.[8] 
Patient TO, did not receive any intervention as her 
macula was intact even though she had a predominant 
haemorrhagic component. Persistent macular exudates 
and haemorrhages can lead to destruction of the foveal 
outer photoreceptor layer and impair visual function as 
was likely the case with patients DA and FE on OCT and 
this has been reported.[19] Focal laser photocoagulation has 
been used in the past for the treatment of RAM, however 
concerns of the risk of occlusion, rupture of the RAM, 
subretinal fibrosis and even choroidal neovascularisation 
have tilted the modality of treatment towards intra vitreal 
antiVEGF.[10,20-22] Studies have reported the possible effect 
of anti VEGF in organizing and the remodeling of the 
affected vessel wall of the artery.[22] Others have suggested 
that blockade of the VEGF may provide the balance 
between fibrinolysis and coagulation in the aneurysm, 
resulting in thrombosis and remodeling.[23] Focal ischaemia 
from RAM is thought to up-regulate VEGF with resultant 
dilatation and permeability and this has informed its use 
with evident improvement in vision.[10]

In our series 5 eyes received Intravitreal antiVEGF only 
(4 eyes had Bevacizumab and one eye had Ranibizumab) 
and one eye had combined injection with focal laser 
photocoagultion. All had an improvement in their vision 
from their baseline presenting visual acuity.This lends 
credence to the role of antiVegfs in the management of 
complicated RAM.

conclusIon
The clinical presentation of RAM is variable and could 
lead to a misdiagnosis. We have presented the varied 
clinical features and appearances of RAM and treatment 
modalities employed in the management. In elderly 
patients with retinal haemorrhage, vitreous haemorrage 
and macula exudation, Retinal arterial macroaneurysm 
should be considered. While conservative management 
can be employed in some instances, most of our cases 
were responsive to Intravitreal anti-VEGFs with good 
visual prognosis. Therefore the characteristics of each 
presentation should guide the treatment modality 
employed.

Further studies with a larger sample size be ideal in 
establishing and validating definite associations and risk 
factors.
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Abstract

This is a report of a case of optic disk coloboma. The index patient is a 16-year-old boy from south eastern Nigeria who presented with 
poor vision of 3 months duration in the left eye. He had no history of delay in developmental mile stones, although he had a history 
of recurrent seizures in childhood. His ocular examination revealed a large retinochoriodal defect in the nasal peripapillary area of 
the left optic disk. The right optic disk had no anomaly. There were no systemic features of syndromes associated with the index case.

Keywords: Coloboma, optic disk, retinochoriodal defect

IntroductIon
Optic nerve coloboma is an unprogressive congenital 
anomaly in which there is a defect of the optic disk filled 
with retinal cells.[1]

The embryonic fissure of  the developing eye is located 
inferiorly and slightly nasally and extends from the 
optic nerve to the margins of  the pupil. A  coloboma 
is a defect in one or more ocular structures due to 
incomplete closure of  the fissure; this usually occur 
during the fifth to seventh week of  life.[1] Studies done 
in several countries show the incidence of  ocular 
colobomas within a range of  0.5-7.5. Retinochoroidal 
coloboma occurs sporadically in normal individuals.[2] 
An autosomal dominant variant has been described in 
association with mutation in PAX6 gene.[3]

A disk coloboma may coexist with a retinochoroidal 
coloboma, a coloboma of iris, zonules ciliary body, and 
other ocular structures. It may be unilateral or bilateral. 
There is no known sex predilection, and visual acuity 
(VA) of patients range from no perception of light to 6/6. 
Optic disk coloboma may be associated with retarded 
development in congenital conditions such as CHARGE, 
Goldenhar syndromes and chromosomal abnormalities as 
Edwards and Patau syndromes.[4]

Few cases of retinochoroidal coloboma have been 
reported in Nigeria. A case of optic disk coloboma has 
been reported in two Nigerian siblings and another case 
of retinochoroidal coloboma has also been reported one 
of which had intellectual disability and the other had 
associated strabismic amblyopia.[3,5]

We are writing this case because of its rare presentation 
and to share our observation and management of this 
case. A verbal and written consent was obtained from the 
child and his parents. Ethical approval was obtained from 
our institutions Research and ethical committee.

case report
This is the case of a 16-year-old male student, who is a 
myope and presented with a 3-month history of poor 
vision in the left eye. He is said to have enjoyed good vision 
in both eyes until 3 months prior to presentation; he gave 
a history of blurry vision when looking at the class board 
from a distance. There was no history of eye deviations 
and nystagmus.

The pregnancy, birth, and neonatal period was 
uneventful. There was a history of seizures which started 
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in childhood for which the last episode was a month 
prior to presentation. Seizures where focal and mainly on 
the lower limbs, lasting 15 min and there was no loss of 
consciousness and no feacal or urinary incontinence. His 
parents informed that he received treatment from a nearby 
hospital which abated the seizures momentarily. But no 
EEG or MRI was done.

On examination, his VA was 6/24 and 6/24, best corrected 
with −3.00DS OD and –3.50DS OS to 6/5 and 6/7.5, in the 
right and left eye respectively. Intraocular pressure (pulse 
air tonometry) was 16 mm Hg in each eye. The extraocular 

muscle movements where full and his anterior segment 
examination was normal with no pupillary anomaly. 
Dilated binocular indirect ophthalmoscopy of the left eye 
revealed an optic disk nasal coloboma with associated 
nasal parapapillary chorioretinal coloboma with scleral 
show. There is pigmentation of the superior portion of the 
optic disk and adjoining nasal colobomatous parapillary 
region as shown in [Figure 1]. The right eye revealed a 
normal sized disk with no obvious defect or peripapillary 
change. The right retina and macula were normal [Figure 2].  
He had no associated systemic abnormality and was oriented 
in time person and place with no cognitive anomaly. Central 
visual field and optical coherence tomography were requested 
but not done.

dIscussIon
Optic disk coloboma is a rare congenital disorder, in which 
there is abnormal or incomplete closure of the embryonic 
optic fissure. This results in defects of ocular layers hence 
congenital coloboma of the optic disk (list other possible 
colobomas). It may be associated with other colobomas 
such as retinochoroidal, lens, iris or it may be isolated. The 
index patient had a disk coloboma with a retinochoroidal 
coloboma, parent and other siblings did not have ocular 
anomalies therefore it could have been a sporadic form or 
autosomal recessive type. Most cases of optic disk coloboma 
are sporadic and less frequently an autosomal dominant 
inheritance may occur; therefore, the importance of 
chromosomal analysis cannot be overemphasized, although 
in the index case it was not done due to its unavailability. 

Hyperpigmenta�on on the 
superior border of op�c 

nerve and area of 
coloboma

coloboma of the op�c 
nerve

Choriore�nal coloboma

Figure 1: Fundus photograph of left eye showing optic nerve and chorioretinal coloboma with hyperpigmentation superiorly surrounding the optic 
nerve and area of coloboma

Figure 2: Fundus photograph of optic disk of normal right eye
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Optic disk coloboma may be unilateral or bilateral. In our 
patient, it was unilateral. There may be associated systemic 
syndromes like Patau and Edward or the CHARGE entity 
(coloboma, heart defect, nasal choanal atresia, growth 
retardation, genitourinary anomalies, skeletal anomaly, 
and ear defect) but these were not seen in this case.

The index patient had a history of recurrent seizures. There 
is evidence of neurological disorders associated with PAX6 
gene mutation[4] with the presence of seizures one cannot 
rule out the possibility of a neurological association. 
Notable associations of seizures and colobomas are seen 
in Aicardi syndrome but this condition is X linked seen in 
females and seizures are more at the early years of 1–3; 
it is also defined by a triad of corpus colossal agenesis, 
chorioretinal lacuna and infantile spasm.[6]

VA in optic disk coloboma vary from no perception of 
light to 6/6 depending on the attendant complications, the 
VA was 6/24in the RE, best corrected to 6/5 with −3.50DS 
and 6/24 in the left eye best corrected to 6/7.5DS with – 
3.00DS/–0.25DCx75. Other associations like strabismus, 
nystagmus, and non-rhegmatogenous retinal detachment 
were absent, although these complications could occur in 
future. Therefore, the patient should be followed for life and 
investigations like optical coherence tomography performed 
to pick up subtle changes indicative of a retinal detachment.[7]

The visual prognosis depends on the involvement of 
papillomacular bundle and severity of complications that 
may be associated with optic disk coloboma; the index patient 
will benefit from regular follow up and dilated binocular 
indirect ophthalmoscope to detect any complications such 
as retinal detachment for early intervention.

The importance of a neurological examination cannot be 
overemphasized to rule out any central nervous system 
involvement.

An optic disk coloboma is a rare finding, in Nigeria and the 
rest of the world. Fundoscopy in every patient is beneficial 
in identifying such rare asymptomatic conditions, which is 
helpful in optimizing care and visual outcome. This case 
report gives us an opportunity to share our experience and 
observation on this rare case.

Financial support and sponsorship
Not applicable.

Conflicts of interest
There are no conflicts of interest.

references
1. Apple DJ, Rabb MF, Walsh PM. Congenital anomalies of the optic 

disc. Surv Ophthalmol 1982;27:3-41.
2. Nakamura KM, Diehl NN, Mohney BG. Incidence, ocular findings, 

and systemic associations of ocular coloboma: A population-based 
study. Arch Ophthalmol 2011;129:69-74.

3. Babalola YO, Olawoye OO, Idam PO. Optic disc coloboma in two 
nigerian siblings: Case report and review of literature. Niger J Clin 
Pract 2017;20:1505-9.

4. Lingam  G, Sen  AC, Lingam  V, Bhende  M, Padhi  TR, Xinyi  S. 
Ocular coloboma—a comprehensive review for the clinician. Eye 
2021;35:2086-109.

5. Babalola  YO, Oluleye  TS. Retinochoroidal coloboma in a female 
Nigerian. Niger J Ophthalmol 2020;28:42.

6. Aicardi J. Aicardi syndrome. Brain Dev 2005;27:164-71.
7. Inoue  M. Retinal complications associated with congenital optic 

disc anomalies determined by swept source optical coherence 
tomography. Taiwan J Ophthalmol 2016;6:8-14.



      34 34© 2022 Nigerian Journal of Vitreoretinal Diseases | Published by Wolters Kluwer - Medknow

Submission: 12-05-2022 Accepted in Revised form: 25-05-2022 
Published: 23-08-2022

Address for correspondence: Dr. Nnamdi Nd-Ezuma,  
Department of Ophthalmology, Asokoro District Hospital, Abuja, Nigeria. 

E-mail: ndizzab@outlook.com 

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, as long as 
appropriate credit is given and the new creations are licensed under the identical terms.

For reprints contact: wkhlrpmedknow_reprints@wolterskluwer.com

How to cite this article: Kalambe AS, Okudo AC, Nd-Ezuma N. A case 
of Stargardt’s disease in a young female Nigerian: A case report. Niger 
J Vitreoretinal Dis 2022;5:34-7.

Case Report
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Abstract

Stargardt’s disease (STGD) is rarely reported in Nigeria, West Africa. STGD has varied clinical presentations and optical 
coherence tomography (OCT) can be used in the diagnosis, evaluation, and monitoring of  patients with the disease. A 32-year old 
woman presented with a 5-year history of  painless slowly progressive deterioration of  vision in both eyes. There was no history of 
defective color vision and no difficulty with dark adaptation. OCT showed thinning of  the retina at the fovea with disorganization 
and loss of  integrity of  the retinal pigment epithelium (RPE) line. There were multiple deposits noted at the RPE layers that 
degenerated photoreceptors. OCT is a noninvasive imaging technique that plays a role in the management of  retinal diseases like 
Stargardt’s disease.

Keywords: Stargardt’s, Nigeria, optical coherence tomography

IntroductIon
Stargardt’s disease (STGD) is one of the most common 
childhood recessively inherited macular dystrophies.[1] The 
disease typically causes central vision loss as a result of the 
accumulation of visual cycle kinetics-derived byproducts 
in the retinal pigment epithelium (RPE) resulting in 
photoreceptor dysfunction and death.[2] Although the age 
of onset and rate of progression vary greatly, most patients 
experience symptoms in their teens or earlier, and virtually 
all patients become severely visually impaired or legally 
blind by their fourth to seventh decades of life.[3] Optical 
coherence tomography (OCT) is an imaging technique 
that is noninvasive and capable of showing structural 
alterations by providing in vivo quasi-histological sections 
of the retina and choroid. It delineates the changes 
in the outer nuclear layer, such as photoreceptor loss, 
RPE abnormalities, or the rare occurrence of choroidal 
neovascularization (CNV).[4] STGD is rarely documented 
and reported in sub-Saharan Africa. The use of the OCT 
in its evaluation, diagnosis, and management has also 
not been reported. Informed consent was obtained from 

the patient and ethical clearance was obtained from the 
Research and Ethical committee of the Asokoro District 
Hospital, Abuja, Nigeria.

case report
A 32-year old female nursing student presented to the clinic 
with a 5-year history of gradually progressive painless 
deterioration of vision in both eyes that was observed for 
the first time during her second pregnancy. She attributed 
the poor vision to gestational changes; therefore, she did 
not seek medical attention at that time. She reported that 
vision was poor for both distance and near, had difficulty 
identifying persons from a distance, and had difficulty 
reading small prints. She had no difficulty with night 
vision, had no difficulty identifying or differentiating 
colors, had no difficulty with dark adaptation, and had 
no negative or positive scotoma. At presentation, visual 
acuity was counting fingers (CFs) in both eyes that 
improved with pinhole only to 6/60, near vision of N10 
@ 12 cm. On examination, the anterior segment had 
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normal findings but fundal examination using binocular 
indirect ophthalmoscopy revealed yellowish deposits 
and mottling at the macula in both eyes [Figure 1]. OCT 
showed thinning of the fovea with disorganized and loss 
of integrity of the RPE line. There were multiple deposits 
from degenerated photoreceptors noted at the retinal 
pigment epithelial (RPE) layer as well as central macula 
thinning of both eyes [Figures 2 and 3]. There was also 
thinning of the ganglion cell complex within the macula 
[Figure 4].

Her distance vision improved marginally to 6/60 + 1 in 
both eyes with the best correction, whereas improvement 
for near vision was to N10 @ 20 cm with a +1.00D. Low-
vision aid assessment was performed and magnifiers were 
prescribed, which provided some improvement; however, 
she had to withdraw from nursing school as she could 
not cope with the work schedule, lectures, and classes on 
account of her poor vision.

She is an only child, from both parents but has step-
siblings. There is no significant family history of poor 
vision in any relation.

On assessment, a year after the first presentation, the 
vision has remained stable.

dIscussIon
STGD is named after the German ophthalmologist Karl 
Stargardt who first reported the disease in 1909. Very 
few cases have been reported in Africa with varying 
presentations.[5,6] The disease is associated with slow, 
progressive damage to the RPE cells and overlying 
photoreceptors, leading to decreased central visual 
function, color vision, and dark adaptation, developing 

Figure 1: Showing the right (A) and left (B) macular area with the classic 
bronze-beaten appearance

Figure 2: OCT images of the OD macula showing thinning with disorganization, loss of integrity of the RPE layer, and degeneration of photoreceptors

Figure 3: OCT of the OS macular showing thinning with disorganization, loss of integrity of the RPE line, and degeneration of photoreceptors
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within the first two decades of life.[7,8] The loss of acuity 
is accompanied by atrophic-appearing lesions within the 
macula and the presence of yellow-white lesions at the level 
of the RPE, which are referred to as “fundus flecks” caused 
by excess accumulation of lipofuscin in the RPE.[9] The 
natural course of the disease varies markedly with regard to 
age of onset, the clinical presentations, the fundal findings, 
and the degree of progression.[8] A landmark project, The 
Progression of Atrophy Secondary to Stargardt Disease 
(ProgStar) study, based on prospective and retrospective 
analyses, reported no significant change in best corrected 
visual acuity (BCVA) during a 12-month follow-up[10] and a 
clinically small BCVA loss over 24 months.[11] Owing to its 
high phenotypic and genotypic variation, STDG diseases 
is a difficult disease to understand.

Choroidal imaging with spectral-domain OCT (SD-OCT) 
has gained popularity since the introduction of the 
enhanced depth imaging technique whereby the zero-
phase delay line is positioned at the choroidal side of the 
image frame, inverting the image.[12] The OCT findings of 
patients with STGD include the decreased thickness of the 
retina, most notably in the foveola. The OCT also reveals 
photoreceptor loss and outer nuclear layer changes, 
as well as abnormalities in the RPE.[13,14] The degree of 
photoreceptor loss may be inversely correlated with the 
patient’s visual acuity. Ergun et al.[14] and Okonkwo et al.[15] 
concluded that an intact photoreceptor integrity line leads 
to better visual acuity compared to those patients with a 
disorganized or absent photoreceptor integrity line. The 
quantitative measures provided by the OCT helps not 
only in making and supporting a diagnosis but also serve 
as an objective means of monitoring the progression of 
the disease at follow-up visits.[6]

conclusIon
OCT is noninvasive imaging technology that can be used 
as an ancillary investigation to aid in the diagnosis and 
management of patients with inherited retinal diseases 
like Stagardt’s disease. It has a role to play in assessing the 
structural changes of the disease which can be correlated 
with retinal function.
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Transient Loss of Vision Associated with Sildenafil
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Abstract

Sildenafil is a recreational drug used to enhance sexual performance. It is also used in the treatment of erectile dysfunction, pulmonary 
hypertension, and age-related macular degeneration. Sildenafil has also been found to cause a reduction in vision which occasionally 
is reversible. We report a case of a 62-year-old businessman who was found to have a sudden painless reduction in vision which he 
described as a dark shade covering his vision with an occasional blue tint in his vision. He takes sildenafil on average, 100 mg thrice 
a month for 7 years, and used it a night before the onset of symptoms. At presentation, his unaided visual acuity in the right eye was 
6/36 and remained the same with pinhole. Retinal findings with direct ophthalmoscope and slit lamp with 90D lens revealed dot 
hemorrhages in the macula, dilated and tortuous retinal veins, and attenuated arterioles. There was also a delay in dye filling in the 
inferior veins compared to superior on fundus fluorescein angiography (FFA). The central visual field (CVF) showed a central and 
paracentral scotoma. Clinical features were suggestive of a mild nonischemic central retinal vein occlusion. He was observed, a week 
post-incident, his vision was 6/18, 1-month post his vision was 6/9, and 6 months post his vision had improved to 6/6. In conclusion, 
Sildenafil can be associated with a transient deterioration of vision. A physician-supervised step-wise dose increase and monitoring 
while on Sildenafil is of the essence.

Keywords: Central retinal vein occlusion, cyanopsia, sildenafil, transient loss of vision

IntroductIon
Sildenafil is popularly known for its recreational use to 
enhance sexual performance. It is also used in the treatment 
of erectile dysfunction, pulmonary hypertension, and age-
related macular degeneration.[1] Sildenafil has also been 
found to cause a reduction in vision, which occasionally 
is reversible. Reported ocular clinical features include 
blurred vision, changes in perception of color and light, 
cyanopsia,[2] photophobia, transient rise in intraocular 
pressure, severe bilateral keratitis, symmetrical pupillary 
dilation, nonarteritic ischemic optic neuropathy (NAION) 
reversible idiopathic serous macular detachment, retinal 
and choroidal vasodilation altered blood flow and 
electroretinogram changes.[1] These side effects have been 
attributed to prolonged use and overdosage.[1]

Obiudu et al.[3] reported a case in Abia State, Nigeria of 
ischemic CRVO following sildenafil use at a dose of 100 mg 

twice a week for 3 months which caused irreversible loss 
of vision. Eweka and Eweka[4] reported that high doses 
and long-term administration of sildenafil citrate caused 
varying degrees of cellular degenerative changes, cellular 
hypertrophy, and vacuolations in the lateral geniculate 
body of adult Wistar rats. He suggested that this could 
affect the functions of the lateral geniculate body in visual 
sensibility in adult Wistar rats in Benin, Nigeria.

We report this case because of the rare ocular manifestation 
of our patient who has used 100 mg of sildenafil three 
times a month for 7  years, to share our experience and 
this can guide other practitioners in managing similar 
cases. Ethical approval was obtained from the institution’s 
Ethics Review Board. Verbal and signed consent was 
obtained from our patient.
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case report
A 62-year-old businessman presented to our clinic on 
October 20, 2021 with a week history of  sudden painless 
deterioration in vision in the right eye, which was his only 
seeing eye since he had lost vision in the left eye 51 years 
ago following ocular trauma. He was hit in the left eye 
with a stick at high impact at the age of  11  years. He 
woke up on the October 14 and noticed he was dizzy, had 
headaches, and his vision was blurred. On the October 17, 
his vision had dropped drastically; he described his vision 
as very dark “black tinted,” especially with his distant 
vision. He could only identify objects at very close range. 
After a week, his vision began to improve. There was a 
history of  delayed adaptation to darkness or a brightly lit 
environment. He also had occasional blue-tinted vision, 
which was much evident when these symptoms started 
but has reduced over time. He also had challenges with 
his central vision as he could not tell facial expressions for 
the first 2 months but this resolved by the third month. 
He had severe difficulty with his night vision, especially 
driving at night, but this has improved over time. He 
had taken 100 mg of sildenafil the night prior to onset 
of  symptoms. He has self-medicated on sildenafil, as he 
takes 100 mg about thrice a month for the last 7  years. 
He is also a known hypertensive patient since 2006 and 
started taking antihypertensive medications religiously 
in 2009. He has been on tabs amlodipine 10 mg daily, 
valsartan 160/10 mg daily, and vasoprin 75 mg daily. He 
says his blood pressure is usually in the range of  120/70 to 
130/80 over the last 12 years. He does not have any other 
known systemic comorbidity.

He has been monitored by attendance at regular clinics 
for the 6 months post the incident and volunteers that his 
vision has improved a lot compared to when the incident 
happened.

On examination at his first presentation to the clinic, we 
examined a healthy-looking middle-aged man, afebrile, 
not dehydrated, anicteric, not pale and with no pedal 
edema. His blood pressure was 115/71 mm Hg, pulse rate 
was 54b/m, and first and second heart sounds were heard.

Ocular examination revealed a visual acuity of 6/36, same 
with pinhole and refraction, and NPL in the left eye, 
intraocular pressures were 10 and 13 mm Hg, respectively. 
The right eye anterior segment findings were normal, 
and posterior segment findings showed a pink disk CDR 
0.3, dilated, and tortuous retinal veins with intraretinal 
hemorrhages (blot and dot) in the macula [Figure 1]. 
Abnormal findings in the left eye were a widely dilated 
pupil and a paperwhite pale disc with a CDR0.3. Ishihara’s 
color vision test was done 1 week after presentation 
and was normal in the right eye. Fundus fluorescein 
angiography of the right eye done on the October 22, 2021 
showed attenuated arterioles, dilated and tortuous veins 
with intraretinal hemorrhages in the macula, delay, and 
poor filling of dye in the inferior veins when compared to 
the superior veins [Figure 2]. A cross-sectional OCT scan 
of the macula showed mild epiretinal membranes (ERM), 
and the enface OCT image showed dot hemorrhages and 
irregularity in the ILM RPE map with a central macula 
thickness of 296 µm [Figure 3]. A central visual field done 
on October 25, 2021, that is, 11  days post the incident 
showed regions of central and superior paracentral 
scotoma [Figure 4a].

Full blood count, serum electrolyte, urea and creatine, 
lipid profile, and fasting blood sugar were normal, and his 
genotype was AA.

He was observed and by the October 22, 2021 a week after 
the incident his vision had improved to 6/18, by November 
11, 2021, that is, a month after the incident, his vision 
was 6/9. He was last seen on the 28th of March, 2022, 23 
weeks after presentation and  his visual acuity was 6/6 in 
the right eye with intraocular pressures of 16 mm Hg. The 
central visual field done on November 25, 2021 about 6 
weeks post-incident showed that the region of central and 
paracentral scotoma had reduced [Figure 4b].

Clinical findings suggest a mild nonischemic central 
retinal vein occlusion because of the dot hemorrhages in 
the macula, venous tortuosity, attenuated arterioles, and 
delay in filling of the inferior venules as compared to the 
superior veins.

Figure 1: Fundus photograph showing dilated and tortuous retina veins, attenuated arterioles, and blot hemorrhages in the macula (dot hemorrhages 
in the macula are appreciated on a magnified view)
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dIscussIon
Sildenafil is a drug that is often self-medicated to treat 
erectile dysfunction. It is also used in treating pulmonary 
hypertension and age-related macular degeneration.[1] 
Sildenafil is a phosphodiesterase type 5 inhibitor that 

works by inducing cyclic guanosine monophosphate 
(cGMP) which in turn causes vasodilatation and increased 
blood flow.[1] It also has an inhibitory effect against PDE6, 
which is only found in the rod and cone photoreceptor. 
Inhibiting PDE6 can lead to disruption of cGMP 

Figure 2: Fundus fluorescein angiography of the right eye showing dilated tortuous venules, attenuated arterioles, and delay in venous filling in the 
inferior venules

Figure 3: OCT macula cut section showing irregularities (epiretinal membrane), enface OCT image or shadogram showing dot hemorrhages, 
irregularity in the ILM RPE map. Central macula thickness of 296 µm
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metabolism which can cause photoreceptor toxicity and 
death leading to a reduction in visual function.[1] Increased 
levels of cGMP lead to increased production of PKG 
which is associated with cell death.[1]

Among phosphodiesterase inhibitors, sildenafil has a 
higher incidence of vision-related side effects because it 
has 10–15 times lower specificity for PDE6 than PDE5 as 
compared with Avanafil––a second-generator inhibitor 
that has 100 times lower specificity for PDE6 than for 
PDE5, hence reducing its visual-related side effects.[1]

Headaches and blurred vision are one of the most common 
reported dose-dependent events[1] as complained by our 
index case. Our patient also complained of an occasional 
blue vision tint known as cyanopsia, which was marked 
at the onset of his complaint. This blue vision tint has 
frequently been reported amongst patients on Sildenafil, 
especially at high doses and even amongst patients using 
the drug for the first time.[2,5] It is presumed to be linked to 
PDE6 inhibition in the retina.[1,6] Prolonged duration of 
this visual effect has also been attributed to a high dose 
of sildenafil, that is, 100 mg daily which is the maximum 
recommended therapeutic dose for ED.[2]

Retinal features suggestive of  non-ischemic CRVO was 
also noted as there were dot hemorrhages in the macula, 
venous tortuosity, attenuated arterioles, and delay in 
filling of  the inferior venules compared to the superior 
veins. Although the OCT did not show significant macula 
edema, there were irregularities in the ILM RPE map.

 Sildenafil was found to be associated with 82 retina venous 
occlusions and 24 retina artery occlusions among over 
31,000 adverse events reported from the FDA Adverse 

Event Reporting System in the USA since March 1998, 
that is, from their initial FDA approval until the end of 
2014.[7] A  few cases of  retinal vein occlusion associated 
with sildenafil include: In 2010 Obuidu reported a case of 
ischemic CRVO associated with sildenafil use in Abia State, 
Nigeria.[3] A 75-year-old female Indian on sildenafil for 
the treatment of  pulmonary arterial hypertension (PAH) 
secondary to chronic obstructive pulmonary disease 
(COPD) was found to have CRVO 72 h after commencing 
the drug.[8] A 31-year-old male patient in Jordan was also 
reported to have CRVO in his left eye a week after the 
use of  two tablets of  sildenafil citrate (Viagra). He had 
no history of  systemic diseases or ocular risk factors 
for central retinal vein occlusion.[9] The mechanism of 
CRVO following sildenafil use is not known and further 
studies are needed to understand how sildenafil can cause 
CRVO,[8] but there have been so many reports of  sildenafil 
use and retina vein occlusion.[3,7-9] A possible reason for 
CRVO could be because sildenafil causes increased blood 
flow.[1,3] Although he had other possible risk factors for 
CRVO such as his age and hypertension (though he says 
his blood pressure has been controlled for 12 years), there 
were strong links that the clinical features were associated 
with sildenafil as he also had cyanopsia which is a well-
known side effect of  sildenafil and is not known to be 
linked to age and hypertension.

Vision-related side effects have been attributed 
to advancing age, frequent use, long-term usage, 
overdosage, and associated vascular pathologies.[1,10] 
The recommended dosage for erectile dysfunction is an 
optimum dose of  50 mg or a range of  25–100 mg three 
times weekly.[11] The dose can be reduced to 25 mg or 
increased to 100 mg based on the tolerance and efficacy 

Figure 4: (A) Central visual fields done 11 days after onset of incidence showing central and paracentral scotoma. (B) Central visual field done 6 
weeks post-onset of incidence showing reduction of the central and paracentral scotoma
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of  the drug. However, there is a fivefold increase in 
toxicity associated with the 100 mg dose.[12]

Our patient’s advancing age, prolonged use, and dose of 
100 mg daily could have influenced the visual symptoms 
he had. The side effects are dose-dependent as 3%–11% of 
men on 25–100 mg, 50% of men on 200 mg, and 100% of 
men taking 600–800 mg have visual adverse effects.[1]

The use of antihypertensive, amlodipine which is a calcium 
channel blocker may have modified the pharmacokinetics 
of sildenafil by inhibiting Cytochrome P450 (CYP) 3A4.[13] 
CYP3A4 is the main enzyme responsible for the hepatic 
metabolism of sildenafil. The inhibition of CYP3A4 will 
lead to an increase in the plasma concentration of sildenafil 
and the likelihood of side effects. A drug interaction could 
occur when amlodipine and sildenafil are co-administered 
in relation to these drug-metabolizing enzymes. There 
could be symptomatic hypotension in some patients and 
the ocular effect of sildenafil could be increased. Genetic 
polymorphism can further contribute to the drug safety and 
toxicity in different individuals treated with sildenafil.[14]

In conclusion, sildenafil can be associated with reversible 
deterioration of vision. A  physician-supervised step-
wise dose increase and monitoring while on Sildenafil is 
essential. The physician should evaluate the individual 
risk of ocular and other adverse effects of this drug and 
offer appropriate advice when such adverse events occur.
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