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Abstract
Introduction: Hypertensive retinopathy is a condition characterized by a spectrum 
of retinal vascular signs in people with elevated blood pressure. This condition 
can be accompanied by exudative retinal detachment in hypertensive retinopathy 
grade IV. Furosemide is considered as a diuretic agent to force fluid absorption 
across the retinal epithelium. This is consistent with a model for ion transport in 
the isolated RPE, in which active furosemide-inhibitable transport of chloride from 
retina to choroid for a significant fraction of the short-circuit current.

Objectives: To report the efficacy of oral furosemide in patients with exudative 
retinal detachment due to hypertensive retinopathy-IV.

Case presentation: We reported two young patients, first patient with chronic 
kidney disease complained with decreased of visual acuity to 20/100 in the 
right and 20/200 in the left eye. The second patient with preeclampsia suddenly 
experienced bilateral visual loss to counting finger on both eyes. Those patients 
showed sub-retinal fluid, macular star and cotton wool spots in both retina. 
Macular edema was seen by optical coherence tomography (OCT) examination in 
both eyes. Both cases were diagnosed as hypertensive retinopathy grade IV with 
exudative retinal detachment. Oral furosemide 40 mg once a day was given. On 
the first patient visual acuity improve to 20/80 on both eyes and on the second 
patient visual acuity improve to 20/400 on both eyes. Ocular ultrasonography 
(USG) examination showed significant decrease of exudative retinal detachment 
with in the 17 days.

Conclusion: Furosemide is diuretic agent and might be effective in resolution 
of exudative retinal detachment followed by improvement of visual acuities in 
patient with hypertensive retinopathy grade IV.
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Introduction
Hypertension is a significant risk factor for heart disease, kidney 
disease, ischemic and hemorrhagic stroke, that may cause 
sudden death. In the field of eye diseases, severe hypertension 
accompanied by the presence of retinal hemorrhages, exudates 
and papil edema may cause blindness and very poor prognosis if 
it delayed for treatment [1].

Preeclampsia is characterized by new onset hypertension and 
proteinuria in pregnancy. Placental ischemia lead to activation of 
the maternal vascular endothelium elevates vascular sensitivity 

to angiotensin II, and decrease formation of vasodilators such as 
nitric oxide. These endothelial abnormalities cause generalized 
vasoconstriction throughout the body including kidney [2]. 
Patients with chronic kidney disease, impaired renal sodium 
handling leads hypertension because of extracellular fluid volume 
increases despite a decreased of total peripheral resistance [3].

The typical sign of hypertensive retinopathy is retinal vascular 
changes in hypertensive person. Initially there is vasoconstrictive 
stage. This stage is seen as a generalized narrowing of the retinal 
arterioles, intimal thickening, hyperplasia of the media wall, 
and hyaline degeneration in the subsequent, sclerotic. The next 
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stage is an exudative stage. It is signed by disruption of the blood 
retinal barrier, necrosis of the smooth muscles and endothelial 
cells, exudation of blood and lipids, and retinal ischemia. These 
changes are seen as microaneurysms, hemorrhages, hard 
exudates and cotton-wool spots. Swelling of the optic disk usually 
indicates severe hypertension [4].

Furosemide inhibits chloride transport systems in a wide variety 
of epithelia. Furosemide-inhibitable chloride (Cl) absorption 
may be a driving force for fluid absorption across the retinal 
pigment epithelium (RPE). This is consistent with a model for 
ion transport in the isolated RPE, in which active furosemide-
inhibitable transport of chloride from retina to choroid accounts 
for a significant fraction of the short-circuit current [5]. The RPE 
pump absorbs and drains fluid from the retinal to the choroidal 
surface [6]. The flow of subretinal fluids may assist the sensory 
retina in attachment to the RPE, and unconventional routes for 
aqueous humor drainage in eyes with retinal detachments [6].

In this article, we report cases of 2 young patients with exudative 
retinal detachment due to hypertensive retinopathy grade-
IV who led to the diagnosis and management of hypertensive 
retinopathy with oral furosemide.

Case Presentation
Case 1
A 21-year-old male patient complained a sudden blurred of vision 
in both eyes. Patient has a history of hypertension and kidney 
failure since two months ago and routine dialysis for twice a 
week. Initial ophthalmology assessment revealed visual acuity on 
the right eye was 20/100 and the left eye was 20/200. Anterior 
segment examination showed subconjunctival bleeding in the 
right eye. Posterior segment examination revealed hard exudates, 
macular star and inferior retinal detachment in both eyes with 
remarkably visible a shifting fluid. Patient received citicholine 
1000 mg, furosemide, amlodipine 10 mg, bisoprolol, and valsartan 
once daily, domperidon 3 times daily, methylprednisolon eye 
drops combined with sodium diclofenac eye drops 5 times daily 
in both eyes (Figure 1).

Seventeen days after oral therapy with furosemide, visual acuity 
increased to 20/80 in both eyes. Anterior segment showed 
diminished of sub-conjunctival bleeding in the right eye. Posterior 
segment examination revealed cotton wool spots and shallow 
detachment at the inferior retina in both eyes (Figures 2 and 3).

Case 2
A 26-year-old woman complained a sudden blurred of vision in 
both eyes, one day after delivered her second child. Antenatal 
care recorded hypertension history including anti-hypertensive 
agent therapy. After delivered, her blood pressure increased 
to 180/100 mmHg and patient was immediately transferred to 
district hospital. Ophthalmology examination showed visual 
acuity in both eyes was 2/60. Anterior segment was within normal 
limit, while some abnormalities in posterior segment were found 
such as hyperemia of the optic nerve head (ONH), cotton-wool 
spots, and inferior retinal detachment that changed according to 
changing position. Patient received oral citicholine 1000 mg, and 

furosemide 40 mg, amlodipine 10 mg, and Isosorbide dinitrate 5 
mg once daily, hepatoprotector twice daily, methylprodnisolone 
eye drops and sodium  diclofenac eye drops  3  times daily in both 
eyes (Figures 4-6). Ten days after treated by oral furosemide, 
visual acuity improved to 20/400 in both eyes. Anterior segment 
remain normal and decreased of exudate sub-retinal in inferior 
quadrant (Figures 7 and 8).

Discussion 
High level of blood pressure affects precapillary arterioles and 
capillaries, the anatomical loci of autoregulation and nonperfusion 
[7] which is may cause blood–retina barrier breakdown or 
obliteration of capillaries [8]. This condition resulted intraretinal 
hemorrhages, cotton-wool spots, retinal edema, or swelling 
of the optic disc [8]. The effects of arterial hypertension can 

Redness of the optic nerve head with blurred disc 
margin, presence of macular star, and cotton wool 
spots, flame shaped hemorrhages, and exudative retinal 
detachment.

Figure 1

Ultrasound of A: Right eye, B: Left eye. Normal echo, 
clear lens and vitreus, red arrow indicated exudative 
retinal detachment, while choroid, sclera and optic 
nerve were intact.

Figure 2
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OCT findings were normal of foveal depression, but 
visible subretinal fluid indicated by arrow.

Figure 3

Peripapillary margin was blurred, macular star, and 
cotton wool spots were found and exudative detachment 
in the inferior retina.

Figure 4

Ultrasound of A: Right eye, B: Left eye. Lens and vitreous 
were clear, exudative retinal detachment was shown by 
red arrows, while choroid, sclera and optic nerve were 
intact.

Figure 5

 

be directly visualized in the fundus [9]. These changes may 
involve the retinal arterioles, the choroid, and the optic nerve 
[9]. Hypertensive retinopathy graded into a vasoconstrictive 
phase, an exudative phase, a sclerotic phase, and complications 
of the sclerotic phase. In the vasoconstrictive phase, the rise of 
systemic blood pressure excites pliable and nonsclerotic retinal 

OCT of the second patient was similar with first patient’s 
OCT included the presence of subretinal fluid which is 
indicated by red arrow.

Figure 6

Ocular ultrasound at the day-10 revealed diminished of 
exudative detachment. 

Figure 7

The 10th day of OCT of the second patient showed 
decreased of sub-retinal fluid.

Figure 8

vessels to increase their vascular tone by autoregulation [10]. In 
the exudative phase, blood is extravasated to form flame-shaped 
and splinter hemorrhages. Retinal capillary closure with areas 
of nonperfusion may be observed by fluorescein angiography. 
Cotton-wool spots are seen scattered in the posterior pole. 
Breakdown of the blood-retinal barrier can be quantitated by 
vitreous fluorophotometry [10]. Metabolic transport activity of 
the RPE is the mechanism for dehydrating the subretinal space. 
It may be related to retinal adhesiveness [11,12]. Furosemide-
inhibitable chloride (Cl) absorption may be a driving force for fluid 
absorption through the RPE [5,13,14]. Furosemide is effective at 
the apical side of the RPE that might cause delayed reabsorption 
of subretinal fluid following retinal detachment surgery [14]. It 
reduced the apical-to-basal Cl-flux and supressed the net Cl-flux. 
The transepithelial electrical current was reduced. Furosemide 
had no effect when Cl was removed from the bathing medium. It 
shows that furosemide acts on a transport site needs extracellular 
Cl [15]. It was reported the usage of furosemide in patients with 
diabetic who had significant macular edema and visual loss, 
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the condition evolved favorably under treatment with gradual 
remission of macular edema and recovery of visual function 
after oral therapy with furosemide 40 mg daily for 3 weeks [16]. 
Patients with diabetic macular edema should be treated with oral 
furosemide 40 mg twice daily for 2 weeks to reduce the amount 
of fluid overload and resolving the macular edema [17]. 

Conclusion
In summary, furosemide treatment is effective for patients 
with hypertensive retinopathy grade-IV with exudative retinal 
detachment, based on literature review and our cases. In cases 
of hypertension crisis, blood pressure should be aggressively 
controlled and gradually normalized the systemic condition and 
to achieve an improvement of visual acuity.
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