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Abstract 

Objectives: The objective of this study was to describe eye manifestations encountered in patients with chronic renal 

failure who are not undergoing dialysis to ensure better management. 

Materials and methods: This was a cross-sectional and descriptive study, carried out from February 2017 to June 2017. 

The study was conducted jointly in the Nephrology and Ophthalmology departments of Yopougon University Hospital. It 

focused on patients with renal failure who were not on dialysis. A total of 60 patients were included with respect to the 

inclusion criteria of the study. 

Results: Patients' personal history was dominated by high blood pressure (88%) and diabetes (27%). Loss of visual 

acuity and pruritus were the most expressed symptoms at rates of 66.66% and 26%, respectively. Biomicroscopic 

examination of the anterior segment revealed unilateral cataract in 26.67% of cases. At the posterior pole, optic 

neuropathies were predominant (23.33%). Macular edema was 10%. Arterial narrowing (16.66%) was the most 

observed lesion in peripheral chorioretin. Hypertensive Retinopathy (HR) and Large Optic Disc Cupping (LODC) were the 

most common abnormalities found in the fundus examination, each observed in 43.75% of cases. We found no 

correlation between eye manifestations and Chronic Renal Failure (CRF). 

Discussion: There was no direct link between renal failure and eye lesions observed. Several factors explain eye signs, 

including hypertension and diabetes. 
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Introduction 

Chronic renal failure (CRF) is caused by destructive 
lesions of the renal parenchyma, induced by primary or 
secondary nephropathies and by general pathologies such 
as diabetes, hypertension [1]. It evolves spontaneously to 
the terminal stage where hemodialysis is essential for the 
survival of the patient. It is responsible for a chronic 
uremic syndrome with a series of clinical and biological 
abnormalities including eye manifestations that can help 
judge the evolution of the disease [2]. 

 
Several studies in sub-Saharan Africa have focused on 

the description of these eye manifestations, in this case 
that of Sow Ndiaye in Senegal [2]. In Côte d'Ivoire, we did 
not find any data available on this topic. In addition, the 
incidence of CRF is rising sharply due to the sedentary 
lifestyle of the population, the increase in the prevalence 
of type II diabetes, hypertension, self-medication with the 
use of prohibited drugs of the parallel market and 
uncontrolled use of traditional herbal medicines. 
Furthermore, the lack of hemodialysis in the majority of 
patients due to a lack of social coverage, could promote 
these eye lesions. The purpose of this study was to 
describe eye lesions observed in patients with chronic 
renal failure who are not undergoing dialysis, in order to 
ensure adequate management and thus contribute to 
improving the quality of life of patients. 
 

Material and Methods 

Material 

Our study was carried out jointly in the Nephrology 
and Ophthalmology departments of Yopougon University 
Hospital. It focused on patients with renal failure who are 
not on dialysis. Were included in the study all patients, 
regardless of the stage of CRF, regularly followed in the 
Nephrology department and who underwent a complete 
ophthalmological examination. Patients with a medical 
record of nephrology that cannot be used, or who refused 
to participate in the study, and patients who could not 
travel to the ophthalmological consultation department 
because of their bedridden status were not included. Our 
data collection gathered 60 patients with respect to the 
selection criteria mentioned above. 

 
Methods 
This was a cross-sectional and descriptive study, 

which was carried out from February 2017 to June 2017. 
The data were collected using a survey sheet filled in by a 
team trained in these departments. 

At the ophthalmology department, data collection was 
done from the clinical examination. Anamnesis revealed 
socio-demographic features (age, gender and occupation), 
histories (hypertension, diabetes, HIV/AIDS and others) 
and functional signs (pruritus, loss of visual acuity). The 
ophthalmological physical examination was bilateral. It 
consisted in measuring distance visual acuity with or 
without correction at the Monnoyer scale. Any subject 
whose distant visual acuity with correction was less than 
3/10th was considered as a visually impaired subject. Eye 
motility was appreciated in the different positions of the 
gaze. Slit-lamp examination made it possible to examine 
the eyelids and the conjunctiva as well as the anterior 
segments. Intra ocular pressure (IOP) was measured 
using Goldman applanation tonometer. Fundus 
examination was performed in biomicroscopy after 
pupillary dilatation. 

 
Retinophotography, retinal fluorescein angiography 

(RFA), automated visual field (AVF), optical coherence 
tomography (OCT) and corneal pachymetry were the 
required paraclinical examinations for ophthalmological 
assessment. We used Kirkendall classification to classify 
hypertensive retinopathy and arteriosclerosis lesions. 

 
Nephrology data focused on the presumed etiology of 

chronic renal failure, stage of CRF, serum creatinine, 
hemoglobin (g/dl), serum calcium, uremia, and serum 
phosphate. Anyone whose hemoglobin level was below 
12g/dl was considered anemic. 

 
Data were analyzed with the Epi-Info software version 

3.5. Chi-2 and Fisher tests were used to compare 
quantitative and qualitative variables. The threshold of 
significance is 5%. Limitations of the study were 
represented by some patients lost to follow up, the 
absence of ophthalmological examination of certain 
patients whose general condition did not allow the 
transfer to ophthalmological consultation, and incomplete 
medical records. 
 

Results 

Epidemiological Aspects 

What was the prevalence of ophthalmological 
involvements in patients?  

The male gender was predominant (53%) with a sex 
ratio of 1.14. The mean age of patients was 51 ± 13 years 
with age extremes ranging from 17 to 82 years. Workers 
and craftsmen accounted for the majority of our sample 
(40%), followed by the unemployed (31.6%). 
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Clinical Aspects 

In our study 88% of patients were hypertensive and 
27% of patients were diabetic. High blood pressure 
(hypertension) and diabetes were the main causes of CRF 
with respective rates of 60% and 16.6%. 
Glomerulonephritis and HIV accounted for 13.33% and 
3.3%, respectively of the causes of CRF. In our sample, the 
majority of patients were at stage 5 of CRF (46.67%). 

 
 We observed that 66.66% of patients complained of 

loss of visual acuity (LVA) and 26% of pruritus. Other 
functional signs were tearing (15%), redness (8.33%) and 
eye pain (6.66%). 

 
The Slit-lamp examination showed 3.33% of cases of 

pterygiun, 1.7% of superficial punctate keratitis (SPK). On 
examination of the lens, we observed unilateral cataract 
in 26.67% of patients with 56.25% of partial cataract and 
43.75% of total cataract. The examination of the eyelids, 
anterior sclera, anterior chamber, pupils, and iris was 
normal. Eye hypertonia was elevated in 5.83% of patients. 
At the posterior pole, optic neuropathies were 
predominant. It is essentially large Optic Disc Cupping 
(LODC) (22.95%) (Table 1). 

 
Posterior Pole Lesions Numbers Percentage (%) 

Papilla 
LODC 14 23.33 
Pallor 6 10 
Edema 3 5 

Macula 

Dry exudates 6 10 
dull 3 5 

scars 3 5 
Hole 1 1.66 

Table 1: Distribution of patients according to the 
posterior pole involvement (n = 60). 
 

Peripheral 
Chorioretin 

Lesions Numbers 
Percentage 

(%) 

Vessels 

Arterial narrowing 10 16.66 
arteriovenous 

Crossing 
pathological 

2 3.33 

Tortuosity 2 3.33 

Chorioretinitis 

Exsudates 5 8.33 
Hemorrhage 5 8.33 

Cotton-wool spots 5 8.33 
Pallor 3 5 

Choroidosis 3 5 

Table 2: Distribution of patients according to the 
involvement of the peripheral chorioretin (n = 60). 

Arterial narrowing (16.66%) was the most observed 
lesion in the peripheral chorioretin (Table 2). 
 

Fundus Pathologies Numbers Percentage (%) 

Hypertensive retinopathy 14 43.75 

Pathologic LODC 14 43.75 

Diabetic retinopathy 2 6.25 

Retinal arteriosclerosis 2 6.25 

Total 32 100 

Table 3: Distribution of patients according to the 
pathologies of the fundus (n = 32). 
 

Hypertensive retinopathy (HR) and large optic disc 
cupping (LODC) was the most common eye pathologies 
found on examination of the fundus (53.84%). 
 

Eye manifestations Chi-2 Probability (p) 

Loss of visual acuity 3.169 0.366 

Pruritis 3.059 0.383 

tearing 2.71 0.439 

Pterygium 3.323 0.767 

Superficial punctate keratitis 1.169 0.762 

Cataract 5.32 0.15 

Optic neuropathies 11 0.75 

Maculopathies 10.324 0.921 

Peripheral Chorioretin 10.167 0.601 

Table 4: Correlation between eye manifestations and 
chronic renal failure. 
 

We found no correlation between eye manifestations 
and CRF stage. 
 

Discussion 

Eye manifestations observed during CRF were 
polymorphic. In our series, loss of visual acuity (LVA) was 
the most predominant (66.66%) of functional 
manifestations. This result was higher than that of Sow 
Ndiaye who noted 44.6% of cases of LVA [2]. This LVA 
could be explained on the one hand, by refractive errors 
found most often in patients with CRF and on the other 
hand, by the occurrence of certain pathologies such as 
cataracts. Thus, according to Flament, refractive errors 
are very common (30%) and they would be responsible 
for a large part of the LVA of patients with renal failure [3]. 
These refractive errors could be explained by the 
predominance of the advanced age of our patients. 
However, according to Flament, pruritus was the 
dominant functional sign [3]. In our study, it was 26%. 
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This pruritus is due to an increase in uremia. Mesaric 
mentioned the responsibility of phosphocalcic 
disturbances [4]. For him, when the limits of solubility of 
the phosphocalcic product are exceeded, ubiquitous 
metastatic calcifications occur. When these calcifications 
were seated in the skin, the patient complained of skin 
pruritus. In the eyes, he complained of eye pruritus and 
Conjunctival hyperemia. LVA (p = 0.366) and pruritus (p = 
0.383) were not significantly related to CRF. 

 
Biomicroscopic examination of the eyelids, 

conjunctivae and anterior segments of the eyeball 
revealed cases of pterygium in 3.4% of the population and 
a case of superficial punctate keratitis (1.7%). We 
therefore note weak Conjunctival manifestations in our 
series, unlike Flament who reported conjunctivo-corneal 
calcium deposits in 50% of patients [3]. These calcium 
deposits are linked to phosphocalcic metabolic disorders 
observed during CRF. These deposits may be 
asymptomatic. But in many cases, they are irritating to 
the corneal Conjunctival epithelium and would be the 
cause of diffuse conjunctivitis or localized episcleritis. The 
corneal Conjunctival lesions vary according to the authors. 
Ndiaye found Conjunctival calcifications in 15.8% of the 
eyes [3]. He also reported other lesions of the conjunctiva 
including Conjunctival hyperemia in 4.5 %, pterygoids in 
18.8% of cases, and pterygium in 2.7% of cases.  

 
These lesions could be justified by the socio-

demographic profile of the chosen sample and the solar 
exposure factor which is incriminated in the appearance 
of pterygium. A case of spontaneous sub-Conjunctival 
hemorrhage was observed by these authors. No 
significant link was found between conjunctivo-corneal 
lesions and CRF (p = 0.767) in this series. 

 
The examination of the lens revealed the existence of a 

cataract in 26.7% of our population. This proportion was 
superimposable to that of Ndiaye who reported the 
presence of cataracts in 26.8% of eyes [2]. Opacification of 
the lens in patients with chronic renal failure is related to 
phosphocalcic metabolism disorders, patient’s age, and 
long-term corticosteroid therapy for pre-existing 
nephropathy, causal disease and oxidative stress [3]. It is 
a factor in the loss of visual acuity or even blindness in 
patients with chronic renal failure according to 
Costagliola [5]. However, in our study, we found no 
significant relationship between crystalline lesions and 
CRF (p = 0.150). 

 
In the fundus, the examination of the optic disc 

revealed the existence of a large optic disc cupping (LODC) 
pathological in 23.33% of cases. This result was superior 

to that of Ndiaye who noted 5.5% of LODC cases [2]. This 
LODC raises fears of glaucomatous optic neuropathy that 
should be confirmed by performing optical coherence 
tomography (OCT), visual field examination and central 
corneal pachymetry. OCT will allow the analysis of the 
head of the optic nerve, the layer of the retinal nerve fiber 
and contributes to the positive diagnosis of the condition 
in addition to visual field examination. The large 
pathological optic disc cupping sign of optic neuropathy 
could be justified by nyctohemeral changes in blood 
pressure. Indeed, hypotension, especially nocturnal or 
after the institution of a hypotensive treatment, could 
play a major role in the genesis of the pathological optic 
disc cupping [3].  

 
Papillary pallor, noted in 10% of our patients, is due to 

several causes including toxic and ischemic causes due to 
anemia and to infectious causes according to Haider [6]. 
In addition to the large optic disc cupping (LODC) and 
pallor, papillary edema was observed in 5% of patients. 
This result was similar to that of Ndiaye [2]. These latter 
are the sign of stage III of hypertensive retinopathy 
according to the Kirkendall classification. They are 
observed most often at the onset of the disease at the time 
when the high blood pressure (HBP) is not controlled as 
was the case in most patients. Indeed, the lack of social 
care meant that patients were not regularly followed. 
However, in our study, there was no significant 
relationship between CRF and the observed papillary 
lesions (p = 0.750). 

 
At the macular level, we noted 10% of dry exudates. 

These could occur at the same period as an existing 
edema or be exudates of resorption of edema. Dull macula 
is due to anemia that causes diffuse pallor of the fundus 
according to Niuta and Flament [7.3]. Macular lesions 
observed also did not have a significant link with the CRF 
(p = 0.921). These lesions are also described in the 
literature [2,3]. 

 
In the periphery of chorioretin, the most common 

lesions were retinal hemorrhage, cotton wool spots and 
dry exudates with proportions of 8.33% each. They could 
be the sign of stage 2 of hypertensive retinopathy, 
according to the Kirkendall classification. 

 
Retinopathies were the most common cases of fundus 

involvement. Thus, hypertensive retinopathy (HR) 
accounted for 43.75% of pathologies of the fundus. As for 
diabetic retinopathy it was 6.55%. A high frequency of HR 
has been reported in the literature [3]. Ndiaye also shared 
this idea with a higher frequency (75.9%). This 
predominance of HR would be due to the presence of 
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hypertension in most of our patients (88% of patients' 
medical history). These lesions are therefore not specific 
for CRF because the patients were hypertensive and/or 
diabetic. These are commonly found in vascular and 
retinal retinopathies including hypertensive retinopathy 
(stage 2 of the Kirkendall classification) and non 
proliferative diabetic retinopathy. Moreover, there was no 
significant relationship between CRF and chorioretinal 
lesions (p = 0.601). Peripheral retinal pallor was observed 
in 5% of patients.  

 
It is one of the most common manifestations of the 

posterior segment [3]. Ndiaye found 2.67% of retinal 
pallor [2]. According to Flament, anemia was the main 
cause [3]. 

 
Retinitis or albuminuric retinopathy is an 

Ophthalmoscopic image that reflects the impact on the 
retina of toxemia that results from functional inadequacy 
of the renal parenchyma. It is thought to be due to 
azotemia and hypercholesterolemia [8]. In addition, it 
would be dependent on vascular changes due to 
hypertension and would result from a nutrition disorder 
of the retina [8]. The first Ophthalmoscopic evidence of 
this retinitis was the edema of peri-papillary retinitis, 
which progressively covers the macular region and 
gradually spreads to the entire retina. These were 
hemorrhage and cotton wool exudates that could produce 
in the macular region the macular star not objectified in 
this series. The outcome could be favorable with the 
disappearance of hemorrhage and exudates. All these 
signs seen in the fundus could be part of albuminuric 
retinitis in this study. 

 
Still with regard to fundus pathologies, retinal 

arteriosclerosis was observed in 6.25% of cases. It was 
essentially a pathological arteriovenous crossing 
corresponding to stage 1 of arteriosclerosis according to 
the Kirkendall classification. Ndiaye found 14.3% of 
arteriosclerosis [2]. According to London, the uremic state 
is responsible for accelerated atherosclerosis, that is, the 
abnormally early onset compared to the expected effects 
of age in chronic uremic patients [9]. It would also be 
promoted by hypertension, diabetes and age [10].  

 
These Arteriovenous crossings could be complicated 

by retinal vascular occlusions not identified in this study. 
However, Ndiaye reported the occlusion of the branch of 
the central artery of the retina in 1.78% of cases [2]. 
According to Flament, chronic hypotension and frequent 
atheroma in patients with chronic renal failure may lead 
to thrombosis of the central artery of the retina [3]. Other 
fundus involvements not found in our work have been 

described particularly optic atrophy (6.4%), chorioretinal 
atrophy (1.78%), and exudative retinal detachment in one 
eye. This detachment during the CRF was bilateral and 
regressed within a few days after the control of 
hypertension [2,11]. 

 
Cases of myopic choroidosis, chorioretinal atrophy, 

tiger-like appearance of the retina, and macular drusen 
would be much rarer and without specificity according to 
Flament [3]. We found 5% of cases of choroidosis. Cases 
of anterior ischemic optic neuropathy and 
ophthalmoplegia have been described by Flament [3]. 
These optic neuropathies were secondary to hypotension 
induced by some drugs of hypertension, anemia, and 
atherosclerosis [6,12]. Like Sow Ndiaye, we did not found 
ophthalmoplegia. However, Flament reported cases of 
ophthalmoplegia [2,3]. Can also noted a case of bilateral 
ophthalmoplegia associated with ptosis in a uremic 
patient [13]. The disappearance of this ophthalmoplegia 
following dialysis allowed her to also evoke the role of 
certain toxins in neuropathies of CRF. These toxins were 
mainly urea, creatinine, parathormone, myosinotol, 
transketolase and guanidine derivatives. It should be 
noted that most chorioretinal and papillary changes are 
not a particular clinical entity and result from 
hypertension, arteriosclerosis, anemia or even diabetes 
[3]. 

 
With regard to the limitations of this study, it should 

be noted that some patients in the nephrology 
department could not benefit from ophthalmological 
consultation during the study period. This was due to 
their bedridden state. Examinations such as retinal 
fluorescein angiography (RFA), OCT and visual field could 
not be performed. RFA could better help to objectify the 
retinopathies and optic neuropathies observed in the 
fundus. OCT could also bring out a macular and / or 
papillary edema. It would also be necessary with the 
visual field to diagnose glaucomatous optic neuropathies. 
This lack of paraclinical examination is explained by the 
lack of financial means observed in most patients but 
especially by the absence of a functional exploration block 
in the ophthalmology department. 
 

Conclusion 

Chronic renal failure is more and more common in our 
countries. It has multiple consequences on the body 
especially on the eye. These eye manifestations are rarely 
mentioned in the general descriptions of CRF. They are 
sometimes serious, invalidating and irreversible and are 
mainly represented by hypertensive retinopathy, hence 
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the need to perform a perfect blood pressure control in 
patients with chronic renal failure and to repeat fundus 
examination regularly.  
 

Other signs have been observed in the fundus, such as 
papillary pallor, dull macula and peripheral retinal pallor, 
which are due to anemia which itself is a consequence of 
CRF. However, these eye manifestations found are not 
directly related to chronic renal failure. A better follow-up 
of patients would therefore be necessary to prevent 
patients from having a double handicap and being a social 
burden. 
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