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Abstract

Background and objectives:Hypertension causes damage to various organs such
as the kidneys and eyes. The effects of hypertension on the eyes are often found in
patients with retinopathy which can be measured by Fundoscopy. The effects of
hypertension on the kidneys can cause renal vascular resistance which can be
measured by the Renal Resistive Index (RRI). This study aims to determine the
relationship between RRI values and the incidence of retinopathy in hypertensive
patients.

Method:This study is an analytical observational study with a cross-sectional design
by examining =20= and Fundoscopy values in patients who have been diagnosed with
hypertension at Dr. Wahidin Sudirohusodo Hospital and Hasanuddin University
Teaching Hospital from June 2024 to November 2024. RRI measurements using
Intrarenal Artery Doppler USG and retinopathy screening using fundoscopy. Data
were analyzed using the E-square test, Spearman correlation and independent
sample t test.

Results:A total of 56 hypertension patients were successfully collected, most of whom
were aged < 60 ygars (69.6%) and female (53.6%). RRI has a significant relationship
with retinopathy (p < 0.001). There is a positive correlation between RRI value and
Retinopathy Incidence (r = 0.923; p < 0.001). RRI 2 0.7 was found to be,significantly
higher in retinopathy patients (100%) compared to non-retinopathy (0%) (p < 0.05).
Conclusion:There is a correlation between increasing RRI values and the incidence
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of retinopathy in hypertensive patients.
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INTRODUCTION

Hypertension is one of the diseases that causes high morbidity and mortality

rates worldwide. In 2010, it was reported that around 1.39 billion people in the world
were diagnosed with hypertension, of which 349 million came from high-income
countries and 1.04 billion came from low-middle-income countries [1]. Data from 2016
showed that hypertension was the cause of death globally in 10.4 million patients per
year [2] In Indonesia, based on the 2018 Basic Health Research (Riskesdas), the
prevalence of hypertension reached 34.1%, this data increased when compared to the
prevalence of hypertension in 2013 which was 25.8% [3].

Hypertension affects almost every organ in the body at both the micro and
macrovascyar levels. There are many specific organ changes caused by hypertension
that lead tolg
functional change in the arterial blood vessels and/or the organs they supply due to

ypertension-Mediated Organ Damage (HMOD). HMQOD is a structural or

increased blood pressure. The damage referred to includes the brain, central and
peripheral arteries, eyes, heart and kidneys [4,5].

Changes in the retinal blood vessels associated with hypertension can be seen
directly by the physician chring an ophthalmologic examination and are assessed as
hypertensive retinopathy. The pathogenesis of hypertensive retinopathy is believed to
consist of complex, interrelated phases, rather than developing through sequential
steps. These phases are defined as the vasoconstrictive, exudative, and sclerotic
phases. In addition to causing eye problems, essential hypertension can periodically
cause impaired renal function. This is because renal blood flow depends on the
interaction between systemic blood pressure and renal vascular resistance. A test that
can evaluate renal vascular resistance is the Renal Resistive Index (RRI) [6-8].

Renal resistive indexis a non-invasive parameter to assess blood vessel
resistance measured using Doppler ulﬁasonography [9]. In adults, an RRI value <0.70
is considered normal [10]. Increased RRI is associated with a more rapid decline in
kidney function, even when the glomerular filtration rate is still within normal limits. In
addition, in hypertensive patients, RRI is also associated with changes in extrarenal
organs such as Retinopathy [8,10].
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Several studies have shown an association between RRI and ypertensive
retinopathy, hypertensive nephrosclerosis, hypertension-related cerebrovascular
changes, and left ventricular hypertrophy are the main end-organ injuries associated
with hypertension. The risk of stroke in patients with retinopathy is a frequently studied
topic due to the close relationship between retinal and cerebral vascularization. It has
previously been shown in a study that the presence of hypertensive retinopathy is
associated with an increased risk of stroke, and the risk of stroke increases with
increasing degrees of retinopathy. '

ﬁanother study, where hypertensive retinopathy was divided into severe and
mild, it was shown that the risk of hemorrhagic stroke correlated with the severity of
retinopathy.'? Considering the study examining the relationship between hypertensive
retinopathy and coronary artery disease, Duncan et al.'s study of midgdie-aged male
patients revealed that retinal microvascular changes caused a 2.1-fold increase in the
risk of coronary artery disease and related events. high-risk patient group versus low-
risk patient group. '* Understanding target organ damage can help in determining the
risk of retinopathy in hypertensive patients. In addition, research on the agreement
between RRI values and retinopathy events in hypertensive patients in Indonesia has
never been conducted before. This study aims to determine the relationship between
RRI values and retinopathy in hypertensive patients.

ATERIALS AND METHODS
Patient Population

The population of this study all patients diagnosed with hypertension at the
Kidney Hypertension Polyclinic of Dr. Wahidin Sudirohusodo General Hospital and
Hasanuddin University Teaching Hggpital from June 2024 to November 2024. The
study sample was patients who met the inclusion criteria.
Inclusion and exclusion criteria

Inclusion criteria were adult patients diagnosed with hypertension aged 18-65

years and willing to participate in the study. Post-kidney transplant patients either as
donors or recipients, secondary hypertension and chronic kidney disease were

excluded.
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Clinical data and sample collection

Sampling was done by consecutive sampling. RRI measurement using
Intrarenal Artery Doppler USG. The RRI cut-off value is 0.7. Retinopathy screening
using fundoscopy or fundus photography. RRI and Fundoscopy measurements are

carried out by 1 operator.

statistical analysis

Data were analyzed using SPSS version 26. The analysis approach used
statistical tests and descriptive approaches. The purpose of the cross-sectional design
approach was to collect general details about the research sample. Mean values,
standard deviations (SD), and frequency distributions were calculated using statistical
metho @hi-square test, Spearman correlation, and independent sample t-test were
used. If thegp-value of the test is less than 0.05, the statistical test findings are
considered significant. Complete with tables and figures, the collected results will be

presented narratively.

RESULTS
Study Population

This study collected 56 hypertensive patients consisting of 26 male subjects
(46.4%) and 30 female subjects (53.6%) aged between 29-86 years, with an average
age in this study of <60 years as many as 39 subjects (69.6%), and >60 years as many
as 17 subjects (30.4%). Of the 56 hypertensive subjects, controlled hypertension was
found in 38 subjects (67.9%), while uncontrolled hypertension was found in 18 subjects
(32.1%). Findings of retinopathy in subjects in this study were found in 20 subjects
(35.7%) while the other 36 subjects (64.3%),did not find retinopathy.

The results showed that there was a significant positive correlation between
RRI values and Retinopathy (p<0.001), where the higher the RRI value, the higher the
risk of retinopathy. Based on the correlation coefficient (R) value, the closeness of the
relationship between RRI and Retinopathy is included in the high category (R<0.932).
This means that the higher the RRI value, the higher the risk of retinopathy in patients.
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Figure 1. Correlation of RRI with Retinopathy
RRI (Renal Resistive Index), Retinopathy

In this study, a significant relationship was found between RRI and retinopathy

0.001) as seen in Table 1 where the incidence of Retinopathy was found to be

significantly higher in RRI = 0.7 compared to RRI <0.7. This means that Retinopathy
has a significant relationship with RRI.

Table 1.Relationship between Renal Restrictive Index and Retinopathy
Variables RRI n SD p
Retinopathy =0.7 18 0.01 <0.001
<0.7 2 0.04
RRI (Renal Resistive Index), Retinopathy

The proportion of uncontrolled hypertension patients was found to be higher in
patients with retinopathy (90%) compared to those without retinopathy (10%), as can
be seenin Table 2 where RRI 2 0.7 was found to be significantly higher in patients with

retinopathy (100%) compared to patients without retinopathy (0%).
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Table 2.Comparison of Renal Restrictive Index and Retinopathy values

RRI Retinopathy Amount p
Retinopathy No Retinopathy
20.7 n 18 0 18 <0.00
1
% 100% 0.0% 100.0%
<07 n 2 36 38
% 5.2% 94.8% 100.0%
Amoun n 20 36 56
t
% 35.7% 64.3% 100.0%

RRI (Renal Resistive Index), Retinopathy

DISCUSSION
ﬁe results of this study indicate that there is a positive relationship between
| and Retinopathy, where the correlation coefficient value (r) obtained is 0.923
(Figure 1), a significant positive correlation was obtained between RRI and
Retinopathy (p <0.001). This finding is in accordance with previous reggarch by
Ozen et al. ® who conducted a study on 60 hypertensive patients found that there
was a positive correlation between RRI and Retinopathy (r = 0.83, P <0.001).
Similar results in Basturk et al. '* who conducted a univariate analysis on 103
hypertensive patients with diabetes mellitus where RRI was found to be
significantly correlated with Retinopathy (r = 0.47, P <0.01)

This indicates that the higher the vascular resistance in the kidneys reflected
by the increased RRI value, the greater the increase in retinal vascular resistance.
In addition, diabetes mellitus is also a factor that aggravates the occurrence of
retinopathy. Diabetic retinopathy and nephropathy often go hand in hand, patients
with type 2 diabetes who come with diabetic retinopathy are likely to also
experience diabetic nephropathy and the absence of retinopathy in diabetic

patients is often associated with a better kidney prognosis.'
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In this study, a comparison was obtained between groups with RRI 2 0.7
and RRI <0.7, it was found that the RRI 2 0.7 group had a significantly higher risk
of retinopathy compared to the RRI <0.7 group (p <0.001) (Table 1). This is in line
with Ozen et al ® who conducted a study on 60 hypertensive patients and separated
patients with RRI <0.7 (18 patients) and 2 0.7 (42 patients) obtained results that
patients with RRI = 0.7 experienced retinopathy with a significant number (P
<0.001). Basturk et al '* conducted a study on 103 patients with hypertension and
diabetes mellitus found that RRI values were associated with Retinopathy (P

<0.01).

Diabetes is a strong risk factor for arteriosclerosis in the elderly, this can
apply to all types of arterial blood vessels. In diabetic retinopathy, the orbital artery
velocity decreases due to fibrosis and atherosclerosis processes in the orbital
blood vessel structure. So this results in hemodynamic disorders in the eye and

causes damage to the retinal structure.

Overall, the results of this study indicate that RRI has a significant
relationship with Retinopathy. This finding underlines the importance of evaluating
RRI as a parameter in detecting structural changes in the retina, especially in the
context of hypertension. The strength of this study is that ﬁs is the first study to
analyze the correlation between RRI and Retinopathy in hypertensive patients.
The limitations of this study are that it did not assess blood pressure control,
duration of hypertension and type of hypertension medication and used a small

sample size.
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CONCLUSION

The increase in RRIvalues corresponds to the increase in the incidence of retinopathy
in hypertensive patients. These results imply that it is necessary to evaluate RRl as a
parameter in detecting retinal damage, especially in the context of hypertension.
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