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Abstract 

In case of hypertension, hypertensive retinopathy is normally an indicator of 
target organ damage. This sign can be frequently detected even in normoten-
sive subjects. Among 94 normotensive volunteers chosen with regard of the 
hypertensive status of their parents, we could report the case of 3 black 
women who had hypertensive retinopathy. As changes in retinal microvascu-
lature precede other signs of damage, we suggest fundus photography routine 
to be performed more frequently in assessing cardiovascular risks in hyper-
tensive individual and their offspring, especially in black African population, 
where hypertension is severe. 
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1. Introduction 

Systemic hypertension affects approximately 40% of the population worldwide 
and is the single most important preventable risk factor for cardiovascular dis-
eases [1]. In Cote d’Ivoire, latest data found a prevalence of 21% in the region of 
lagoons [2]. Its determinism combines environmental and genetic factors [3]. 

Qualified as a silent killer, hypertension is dreadful regarding his impact on 
targets organs including eyes. Hypertension-related fundus abnormalities can be 
classified as hypertensive retinopathy, choroidopathy, and optic neuropathy [4]. 
A retinal examination to look for retinopathy signs is intended to determine the 
presence of organic lesions in persons with hypertension and to assess the car-
diovascular risk level [5] [6]. 

Frequently, hypertensive retinopathy can be detected even in normotensive 
subjects [7] [8] [9].  
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Retinal blood vessel caliber is influenced by physiological (age, sex, race, blood 
pressure, blood glucose, body mass index) and pathological (atherosclerosis, 
dyslipidemia, smoking) determinants [10].  

We conducted a survey in normotensives blacks among whom we found 3 
women who had hypertensive retinopathy. 

To our knowledge, this is the first case of hypertensive retinopathy reported in 
normotensive subjects in Cote d’Ivoire. 

2. Subjects and Methods 

The study protocol was approved by the Ethics committee of the Abidjan Cardi-
ology Institute (ACI). The written consent of each participant involved in the 
study was obtained. 

Subjects were selected from ACI workers. Participants underwent standar-
dized evaluation of cardiovascular risk factors, ambulatory blood pressure 
measure (ABPM) to establish their hypertensive statut and funduscopy to show 
retinal changes associated with hypertension. We classified them regarding ei-
ther their parents were hypertensives or not.  

2.1. Inclusion Criteria  

- being apparently normotensive 
- up to 18 and less or equal to 60 years old 
- assessment of relative’s tensional status 

2.2. Exclusion Criteria 

- Presence of a cardiovascular pathology 
- Exposure to medication able to interfere with cardiovascular system  
- Menopausal, pregnant or breast-feeding Woman in the previous 12 months 

Tensional status of the relatives was established at the end of an interrogation. 
Relatives had to be the biological ones. They were considered as hypertensive if 
the hypertension was essential and had been diagnosed before the age of 60 years 
and for more than 1 year. 

We classified our population in 3 subgroups: 
- descendants of two hypertensives parents (PH + +) 
- descendants of a single hypertensive parent (PH +−) 
- descendants of normotensive parents (PH −−) 

2.3. Cardiovascular Risk Factors Assessment 

Personal history of diabetes, cigarette smoking, alcohol consumption, and use of 
oral contraception were noticed from auto-administered questionnary. 

Blood samples were collected after 12 hours of fasting and processed for total 
cholesterol, HDL cholesterol, triglycerides, and glucose. 

Height and weight were measured for calculation of body mass index that was 
computed as weight divided by height squared. 
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2.4. Blood Pressure Level Assessment 

It was defined regarding systolic blood and diastolic blood pressure at office and 
in ambulatory. We added the blood pressure load and the dipping level accord-
ing to the guidelines [11]. 

Hypertension was defined as systolic blood pressure ≥ 140 mmHg and or di-
astolic blood pressure ≥ 90 mmHg. 

ABPM was done by 2 devices of different brands, “Schiller” and “Mobil O 
Graph” a day of usual activity of the subject for operational reasons. The arm-
band adapted to the circumference of the limb was placed on the not dominant 
arm in a comfortable way. The blood pressure was measured all the 15 minutes 
during the day; the subject being warned of the starting up of a measure by a 
beep so that he can relax the arm. At night, measures were made every 30 mi-
nutes and the beep disappeared to limit the disturbances of sleep. During the 
day, the device recorded 4 measures and 2 measures during night per hour. 

Systolic and diastolic blood pressure were measured as well as the heart rate. 
The blood pressure load defined by the percentage of measures of blood pressure 
exceeding reference values. A value below 33% was considered as normal.  

Twenty-four hours later, the device was removed and data transferred to a 
computer using of a cable. The recording was considered acceptable if it con-
tained at least 80% of valid measures or at least 40 measures and if there was not 
successive 2 hours without measures. 

Reference values for the blood pressure were: [12] [13]. 
- average: 130/80mmHg  
- daily: 135/85mmHg 
- night: 120/70mmHg  

The data analysis of the ABPM had to specify the notion of night dipping. It is 
a physiological reduction in the level of the systolic and\or diastolic blood pres-
sure at least 10% to 20% during sleeping. Subjects were considered as: 
- not dipper for a reduction in blood pressure night values between 0% and 

9.99%;  
- reverse dipper for an increase in blood pressure night values;  
- extreme dipper for a reduction of more than 20% in blood pressure night 

values. 

2.5. Hypertensive Retinopathy Assessment 

Several classifications have been proposed. 
We preferred to choose the one proposed by Kirkendall (because its permit to 

see the difference between modification due to hypertension and arteriosclero-
sis) to the [14] famous graded classifications of hypertensive retinopathy by 
Keith-Wagener-Barker and Scheie [15] which is difficult to use in clinical prac-
tice. 

Retinal microvasculature was analysed after administration of a drug named 
tropicamide: mydriaticum®. 
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2.6. Statistical Analysis 

1) Categorical variables are expressed as a percentage;  
2) Continuous variables are expressed as mean +/− standard deviation; 
3) The comparison of proportion used the chi-square test;  
4) The relation between the family history of the subjects and the different cha-

racteristics was tested by an analysis of the variance with threshold of signi-
ficance p < 0.05. 

When the numbers were <5, the p value was no longer usable.  
Data processing was done using SPSS software and version 7 of EPI Info.  

3. Results  

3.1. Sociodemography 

Among the 400 workers of the CIA, only 94 persons were agreed and matched 
the inclusion criteria. Among them, there were 35 (37%) men and 59 (63%) 
women leading to a sex ratio of 0.59. 

3.2. Cardiovascular Risk Factors 

Cardiovascular risk factors were dominated by sedentary lifestyle, overweight, 
obesity and dyslipidemia. 

N.B. A subject could have several cardiovascular risk factors. 

3.3. Blood Pressure Level 

The average age was 36.1 years, it was a young population. 
ABPM measures were normal in 84% of subjects.  
The fundus examination found 3 cases of hypertensive retinopathy. 

3.4. Hypertensive Retinopathy 

These were 3 nurses with no associated cardiovascular risk factors. They had 
normal blood pressure figures but abnormalities in dipping and blood pressure 
load. 

4. Discussion  

Within our sample, there were 35 (37%) men, the mean age was 36.1 years. Fi-
nally, only 84% of them had a normal blood pressure profile (Table 1). 

Overweight, obesity and dyslipidemia were mains cardiovascular risk factors 
(Figure 1). We found 3 women with retinopathy. In the latter, potential con-
founding factors were excluded. 

Among these 3 subjects, 2 had 2 hypertensive’s parents (Table 2). Despite 
normal value of blood pressure in both at the office and at the ambulatory mea-
surement, their blood pressure profile reveals high blood pressure load and a 
lack of nocturnal dipping.  

In fact, some authors report that high systolic blood pressure loads were asso-
ciated with a higher prevalence of hypertensives retinopathies compared to a  
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Figure 1. Cardiovascular risk factors in the general study. 

 
Table 1. Characteristics and results of the ambulatory measure of the blood pressure and 
the fundoscopy in the population. 

    TOTAL 

Parental status (n) PH − − (26) PH + − (43) PH + + (25) 94 

Mean age (years) 
Normal blood pressure profile 

Normal dipping 
Normal blood pressure load 

Retinopathy 

36 +/− 7 
21 (80.8%) 

8 (31%) 
14 (54%) 
1 (3.8%) 

35 +/− 7 
38 (88.4%) 
21 (49%) 
28 (65%) 

0 

37 +/− 8 
20 (76.9%) 
10 (40%) 
13 (52%) 

2 (8%) 

36.1 
79 (84%) 
39 (41%) 
55 (59%) 
3 (3.19%) 

 
Table 2. Characteristics of subjects having retinopathy based on parental status. 

Parental status Characters 
Mean age (years) 
Female 
BMI 
LDL cholesterol 
HDL cholesterol 
Glycemia 
Smoking 

PH − − (n = 1) 
39 
1 

25.77 
1.34 
0.48 
0.72 

0 

PH + − 

PH ++ (n = 2) 
39 
2 

25.01 
0.69 
0.41 
0.83 

0 

TOTAL (n = 3) 

Normal blood pressure profile 1 (33%)  2 (67%) 3 (100%) 

Elevated blood pressure load 
lack of dipping 

- 
1 (33%) 

 
1 (33%) 
1 (33%) 

1 (33%) 
2 (67%) 

PH − − = no hypertensive parent; PH + + = 2 hypertensive parents; PH − + = 1 hypertensive parent BMI = 
body mass index. 

 
subgroup with low systolic blood pressure loads in a population with moderate 
hypertension [16]. We can conclude with these authors that regardless of 24 
hours blood pressure level, high blood pressure loads are associated with a poor 
prognosis. 

However, according to Liu [17], the effect of blood pressure on target organ 
involvement appears to be related to the level of blood pressure. 

Nevertheless, blood pressure loads appear as a determining element in the 
visceral repercussions of hypertension. 
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These retinopathies which occurs despite normal blood pressure figures at of-
fice and at ambulatory measure let us think that the lack of dipping may play a 
bad role in the development of target organ damage. We underline here the 
prognostic role of the lack of dipping. 

Indeed, Spanish authors [18] in a cohort study involving normotensive and 
hypertensive subjects found that the risk of a major cardiovascular event was not 
only influenced by the increase in blood pressure figures but also by lack of dip-
ping in hypertensive as well as in normotensive subjects. 

The relationship between hypertension and the prevalence of retinopathy is 
low amongst Afro-Caribbeans [19]. In his study, Wong showed that hyperten-
sive retinopathy, is as common among African Americans as among Caucasian 
living in the United States, with high prevalence in people with and without 
hypertension [9]. 

The usefulness of hypertensive retinopathy grading as a clinical tool to assess 
the risk of systemic complications is unclear. According to some authors, hyper-
tensive retinopathy reflects microvascular damage resulting mainly from ele-
vated blood pressure, and is a marker of subclinical cerebral disease and is asso-
ciated with risk of stroke [20]-[26]. 

Including Magnetic Resonance Imaging (MRI) defined cerebral infarcts, inci-
dent clinical stroke, ischemic strokes, and symptomatic and subclinical silent la-
cunar infarcts in healthy populations [22] [24] [25] [26]. 

However, the value of a retinal examination remains unclear as different clas-
sifications of hypertensive retinopathy (e.g., Keith Wagner Barker classification) 
are difficult to use in clinical practice, and a clinical ophthalmoscopic examina-
tion has low reliability and reproducibility [27] [28]. 

We can conclude with Wong that the presence of these retinal microvascular 
changes may be consider as indication of additional vascular risk among those 
conferred by traditional cardiovascular risk factors [29].  

5. Evolution and Limit 

There is no consensus on the treatment of hypertensive retinopathy in normo-
tensive. Our subjects were not treated, we decide to follow them by a regular 
ABPM and monitoring of associated cardiovascular risk factors to initiate treat-
ment if necessary.  

The limits of this study may be the number of participants. 

6. Conclusions 

High Blood Pressure is a major cardiovascular risk factor causing end-organ 
damage including retinopathy. Because retinal microvasculature changes pre-
cede other signs of damage, we suggest more routine use of fundus for cardi-
ovascular risk assessment in hypertensive subjects and their offspring, especially 
in blacks, where hypertension is severe. 

If in hypertensive subjects, early recognition of hypertensive retinopathy is an 
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important step in the risk stratification, what about normotensives subjects? 
Presence of retinopathy may be an indication to introduce antihypertensive 
treatment in some subjects (offsprings of hypertensives). In the screening of hy-
pertensive offsprings, we suggest the integration of blood pressure load and the 
dipper profile. 
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