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ABSTRACT
Most guidelines, including a recent review suggest blood, urine tests, an 
ultrasound scan of the kidneys and a renal angiogram if required in children 
presenting with hypertension. A DMSA scan is recommended if the ultrasound 
scan shows abnormal kidney/s or there is a history of urine infections.
Two boys aged 14 years and 16 years were diagnosed with hypertension. 
The work-up for hypertension included blood tests, urine tests, ultrasound 
scan of the kidneys and a renal angiogram that were all normal. A DMSA 
(dimercaptosuccinic acid scan) in both boys showed reduced uptake in both 
kidneys. In the absence of history of urine infections, these represented 
dysplastic changes.
These cases highlight that in children presenting with unexplained hypertension 
even in the absence of an abnormal ultrasound or history of urine infections, 
only a DMSA scan will show abnormal uptake indicating dysplastic changes 
despite normal renal function and absence of significant proteinuria.
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Introduction
The prevalence of hypertension in children is increasing 
all over the world and it presently affects at least 
5% of children.1 Children having the blood pressure 
above the 95th centile for age are considered to have 
hypertension. As opposed to adults, there is likely to 
be a secondary cause in most children. Renovascular 
causes or renal parenchymal disease accounts for 60-
70% of cases with pediatric hypertension.2  In most 
suggested guidelines for investigations in children 
with unexplained hypertension, a dimercaptosuccinic 
acid (DMSA) scan is advised only under special 
circumstances. The following 2 cases suggest that a 
DMSA scan should be part of the investigation profile 
for children with normal ultrasound scans also.

Case Report

Case 1:
A 14-year-old boy presented with a persisting 
headache for a few weeks. There was no significant 
past history. His father had been diagnosed to have 
essential hypertension at 40 years of age and was 
on treatment. His weight was 60 kg (75th  centile) 
and height was 160 cm (25th  to 50th  centile). There 
was no history of urine infections in the past. On 
examination, his blood pressure was 160/100 mm of 
Hg and remained high later. Systemic examination 
was normal and his peripheral pulses were well felt. 
He was started on Amlodipine at 0.2 mg/kg per day. 

Investigations showed a normal complete blood count, 
a normal serum creatinine [0.8 mg/dl, estimated GFR 
(glomerular filteration rate) 88 ml/min], normal fasting 
sugar, normal lipid profile, normal urine examination 
and a normal urine protein/creatinine ratio (0.25 
mg/mg). Complement levels (C3, C4), anti-nuclear 
antibodies (ANA), anti dsDNA (double stranded DNA) 
and ANCA (anti-nuclear cytoplasmic antibodies) and 
thyroid function tests were normal. An ultrasound 
scan with Doppler studies showed normal kidneys 
and bladder. Urine VMA (vanillylmandelic acid) was 
normal. Echocardiography showed a normal heart and 
eye examination was also normal. CT (computerised 
tomography) angiography for renal artery stenosis 
was normal. A DMSA scan was done that showed a 
reduced uptake at the upper pole of the left kidney 
with an inhomogeneous uptake in the right kidney that 
looked smaller and showed reduced uptake at upper 
and lower poles. The differential function was reported 
as 27% in the right kidney and 73% in the left kidney 
(Figure 1). The medication was changed to Losartan 
(angiotensin receptor blocker) at a dose of 100 mg 
daily and he remains well with normal blood pressure, 
normal kidney function and no proteinuria at 5 years 
after diagnosis. A recent ultrasound scan showed the 
right kidney (7.7 cm X 3.8 cm) in length to be smaller 
than the left (9.3 X 5.4 cm).

Case 2:

A 16-year-old boy presented with vague complaints of 
feeling uneasy for the past few weeks. There was no 
history of urine infections in the past. There was no 
other significant past or family history. His weight was 
68 kg (75th centile) and a height was 168 cm (25th 
centile). On examination his blood pressure was 170/90 
mm of Hg and remained high. The peripheral pulses 
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were well felt and systemic examination was normal. 
He was started on amlodipine at 0.2 mg/kg per day 
and later Telmisartan had to be added as the blood 
pressure remained high. The complete blood count, 
liver function tests, renal function, (serum creatinine 
0.7 mg/dl, eGFR 90 ml/min) fasting blood sugar, lipid 
profile, urine examination including a urine protein/
creatinine ratio (0.18 mg/mg) was normal. Complement 
levels (C3, C4), anti-nuclear antibodies (ANA), anti 
dsDNA (double stranded DNA) and ANCA (anti-nuclear 
cytoplasmic antibodies) and thyroid function tests were 
normal. An ultrasound scan of the kidneys and bladder 
including Doppler studies were normal. Urine VMA was 
normal. Echocardiography and eye examination was 
normal. CT angiography for renal artery stenosis was 
normal. A DMSA scan was done that showed impaired 
uptake throughout the cortex in the left kidney and 
inhomogeneous uptake of radiotracer in the right 
kidney with a cortical defect at the upper pole in the 
right kidney. The differential function revealed 42% 
function in the left kidney and 58% in the right kidney. 
He is currently on Telmisartan 40 mg twice a day and 
Amlodipine has been stopped. Two years into follow-up, 
his blood pressure, renal function and urine protein/
creatinine ratio remains normal.

Discussion
Hypertension in children is defined as the blood pressure 
persistently elevated above the 95th  centile for age. 
Untreated hypertension can cause several problems, the 
major ones being chronic kidney disease and cerebro-
vascular accidents. The prevalence of hypertension in 
children is increasing in recent times.1 Hypertension 

in children usually has a secondary cause and renal 
scarring has been shown to be associated with the 
development of hypertension in many studies. In a 
study that assessed the risk of hypertension in children 
with vesico-ureteric reflux (VUR), in a median follow-
up of 72 months, renal damage was present in 48% 
(318/664 patients) of the patients. The probability of 
hypertension at 21 years was estimated to be 15% 
in patients with unilateral renal damage and 45% in 
patients with bilateral renal damage.3 However, this 
explains the risk of hypertension in children who are 
followed up for VUR or urine infections.

In a statement regarding evaluation and management 
of hypertension, the authors suggested a basic work-
up for children with unexplained hypertension that 
included an ultrasound scan of the kidneys apart 
from blood, urine tests, eye examination and heart 
examination.4  A DMSA scan and MCUG (micturiting 
cystourethrogram) were recommended if there was 
suspicion of reflux nephropathy. Thus if the history did 
not suggest urine infections and the ultrasound scan 
showed normal kidneys, it was unlikely that a DMSA 
scan would be requested.

Both children were severely hypertensive but did 
not have any history of urine infections or urinary 
symptoms in the past. More importantly, a basic 
ultrasound scan of the kidneys showed normal kidneys 
and serum creatinine and urine protein creatinine ratio 
was normal. One would not suspect conditions like 
reflux nephropathy in such children.

Several studies have pointed out that an ultrasound 

Figure 1. DMSA scan in case 1 showing reduced uptake in both kidneys with 27% function in right kidney and 
73% in left kidney.
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scan is an inappropriate study for diagnosing renal scars 
in children irrespective of the grade of VUR.5,6 Thus a 
DMSA scan remains a gold standard for diagnosing 
renal scars.7,8  Again these studies were looking at 
children being followed up after urine infections having 
VUR.

A recent update about pediatric hypertension that looked 
at the American guidelines suggested that children aged 
6 years and above did not routinely need extensive 
investigations if there was a positive family history, 
they were overweight and/or history and examination 
did not suggest a secondary cause.9 The aim was to 
suggest investigations for renovascular hypertension 
when indicated like in the presence of discrepant sizes 
of the kidneys, hypokalemia or significant hypertension. 
Nuclear renogram for renovascular hypertension was 
not recommended.

In both our cases, CT angiography was normal with 
no evidence of renal artery stenosis. A DMSA scan 
was done in both children. It was abnormal in both 
suggesting reduced uptake in both kidneys. In a large 
study retrospectively looking at the role of DMSA scan 
in pediatric hypertension, it was shown that 21% of 
the children had an abnormal DMSA.10 In most of these 
children, the ultrasound scan had been normal with 
the ultrasound revealing a very low sensitivity of only 
36% in picking abnormalities. The authors labelled the 
abnormal DMSA findings as scarring in the kidneys 
suggesting that undiagnosed urine infections could be 
responsible for these abnormalities. They did speculate 
that the abnormalities could be due to scars in the 
prenatal period causing hypodysplasia also.

The DMSA scan in our patients showed diffuse reduced 
uptake in both kidneys suggesting dysplastic areas 
in the kidneys and are likely to be present from the 
prenatal period or from birth. Irrespective of urine 
infections or vesico-urteric reflux, the DMSA scan will 
be abnormal in such cases.

While a nuclear renogram is no longer the investigation 
of choice for detecting renal artery stenosis, in a 
practical sense if one starts ACE inhibitors in patients 
presenting like our patients and gets a DMSA scan a 
few weeks later, it would serve the dual purpose of 
identifying dysplastic areas by reduced uptake in the 
kidneys and also would suggest renal artery stenosis 
if one sees very poor function in one of the kidneys!

ACE (Angiotensin converting enzyme) inhibitors or 
ARBs (angiotensin receptor blockers) are the primary 
choice agents in treating hypertension secondary to 
scarring or renal dysplasia so that one can prevent 
hyperfiltration injury and proteinuria. These children 
will need close monitoring of the renal function and 
proteinuria as the degree of dysplasia would dictate 
the ultimate outcome with regards to kidney function. 
Our patients are presently normotensive on medications 
with a normal renal function and no proteinuria. It is 

interesting to note that in case 1, the right kidney is 
now appearing smaller on ultrasound 5 years later, but 
was normal in size and shape at presentation.

In conclusion, hypertension may be a presenting 
feature for children with renal dysplasia but they are 
likely to have a normal renal function, a normal urine 
protein creatinine ratio, a normal ultrasound scan and 
no history of urine infections. Unless a DMSA scan is 
advised, appropriate diagnosis of dysplasia cannot be 
made in these children. If the DMSA scan is done a 
few weeks after starting ACE inhibitors, it would also 
serve the dual purpose of shedding some light on the 
presence of renal artery stenosis. These children need 
close monitoring of renal function and proteinuria.
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