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Abstract

A 10-year-old male presented with sudden-onset diminution of vision in both eyes. On systemic
examination, he had severe hypertension, no pulse deficit, short stature, and no other focal neurological
deficit. Dilated fundoscopy showed bilateral grade 4 hypertensive retinopathy with macular star formation.
Detailed laboratory investigations revealed a stage 5 chronic kidney disease (CKD). We present this case to
highlight this rare ocular manifestation of CKD in pediatric age group.
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Introduction

We report a 10-year-old male who presented with sudden-onset blindness secondary to hypertensive
retinopathy, resulting from undetected chronic kidney disease.

Case Presentation

A 10-year-old boy presented with sudden-onset headache, vomiting, and diminution of vision in both eyes
for the last six hours. It was not associated with loss of consciousness or seizures. There was no history of
similar illness in the past or significant medical or surgical history. On general examination, he had a blood
pressure of 220/110 mm Hg, with no discordance between the upper and lower limbs and no pulse deficit. He
was started on labetalol infusion and oral amlodipine (10 mg/day). Detailed physical examination revealed
short stature (height: 110 cm) and moderate pallor, without any focal neurological deficit. Visual acuity was
6/60 (Snellen) in both eyes. Fundus examination showed bilateral grade 4 hypertensive retinopathy with
macular star formation (Figure 1).

FIGURE 1: Fundus photograph showing grade 4 hypertensive
retinopathy with macular star (black arrows) in the right eye (a) and the
left eye (b)

Investigations revealed normocytic normochromic anemia (hemoglobin: 72 gm/l) with deranged renal
function (blood urea nitrogen: 17.01 mmol/l {normal: 14.3-17.8} and creatinine: 0.584 mmol/l {normal: 0.04-
0.13}) and normal anion gap metabolic acidosis (pH: 7.217 and HCO3: 12 megq/] {normal: 24-28}), without any

evidence of dyselectrolytemia. Urinalysis showed 1+ albuminuria with 24-hour albumin being 10 mg per m?

body surface area and no abnormality on microscopy. Renal ultrasound showed bilateral shrunken kidneys
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with loss of corticomedullary differentiation and no evidence of hydronephrosis. Electrocardiogram did not
show any abnormality, and echocardiogram showed good biventricular function with left ventricular
hypertrophy and no evidence of coarctation.

His blood pressure was controlled over the next 48 hours, and he was switched to oral labetalol and
amlodipine. 25-Hyrdroxyvitamin (OH) D3 was found to be low (5 ng/ml), and parathormone was elevated
(200 pg/ml) with borderline calcium (7.8 mg/dl) and phosphate (6.7 mg/dl). Iron studies showed low serum
ferritin (10 ng/ml). He was given intravenous iron with oral vitamin D and calcium supplementation, along
with oral sodium bicarbonate for metabolic acidosis. At the time of discharge, his vision improved to 6/9
(Snellen) in both eyes. Repeat fundus examination after three months showed resolution of the macular
deposits and regression of hypertensive changes. Weekly erythropoietin therapy was started on follow-up,
and his blood pressure was found to be between the 50th and 75th centile.

Discussion

In children, any blood pressure more than 99th percentile for age and height, with features of end-organ
damage (hypertensive encephalopathy, stroke, retinal hemorrhage or ischemia, myocardial ischemia, acute
left ventricular dysfunction, acute pulmonary edema, aortic dissection, or acute renal failure), is termed as
hypertensive emergency [1]. Its prevalence in the pediatric population ranges from 1% to 19%, with 75%-
80% due to secondary causes [2]. Renal and renovascular causes are the commonest etiologies, followed by
coarctation of the aorta, pheochromocytoma, and paragangliomas. Hypertensive emergencies can damage
vessel walls leading to endothelial injury, fibrinoid necrosis, and the activation of the coagulation cascade.
Management includes reduction of blood pressure to below 90th percentile for age and sex over a period of
24-72 hours, avoiding sudden drastic reductions. It encompasses the use of parenteral antihypertensives
such as labetalol and sodium nitroprusside along with oral therapy with calcium channel blockers [3].

Hypertension in children has a prevalence of 4% worldwide but is grossly under-recognized [4]. It is a marker
of hypertension and metabolic syndrome in adulthood and is associated with higher degrees of end-organ
damage [5]. Moin et al. examined 62,982 apparently normal children and found that 10% had abnormal
blood pressure recordings, with guideline-adherent follow-up seen in only 13% [6]. Studies from India have
shown the prevalence of hypertension among children being 0.4%-11% with poor rate of detection. Higher
prevalence was seen among those who were overweight or from an urban background [7]. Hypertensive
retinopathy has been reported to occur in 8%-18% of children with severe hypertension, which is much less
compared to adults (70%-80%) [8]. Higher prevalence is seen in those with renal parenchymal and
renovascular disease [9].

The pathogenesis includes vasoconstriction of arterioles followed by sclerosis and exudates resulting from
the disruption of the blood-retina barrier. Vision loss is due to secondary optic atrophy after prolonged
papilledema or retinal pigmentary changes after exudative retinal detachment. Strict control of hypertension
is the only effective treatment, with high mortality among those who remain untreated.

Retinopathy due to anemia was an important differential diagnosis in our case. However, it is usually
asymptomatic, with findings varying from retinal hemorrhages, cotton wool spots, venous tortuosity, and
occasionally white-centered hemorrhages called Roth spots [10]. The dysregulation of the coagulation
cascade can lead to the occlusion of retinal vessels, with contributions from reactive thrombocytosis and
hypoxia-induced endothelial injury [11]. In our index case, anemia was not severe, and the patient had a
visual loss with markedly elevated blood pressure.

Chronic kidney disease in children is an under-recognized entity with a reported prevalence of 50-60 per
million, with a high prevalence of short stature and hypertension with end-organ damage [12]. Kanitkar et
al. reported the scarcity of data about pediatric chronic kidney disease from India, with long latencies before
diagnosis and a higher degree of progressive disease at the time of diagnosis [13].

Our index case demonstrates the delayed presentation of children with chronic kidney disease and higher
degrees of end-organ damage. Hypertensive retinopathy with macular star formation represents the
advanced degree of end-organ damage seen and highlights the need for early diagnosis of this group of
patients.

Conclusions

Chronic kidney disease in children is often missed due to a long asymptomatic period and can have initial
manifestation as a hypertensive emergency. Prompt diagnosis is important, with early initiation of
appropriate management strategies.
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