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Hypertensive crisis as the first manifestation of renal
disease in children and adolescents: a report of three
cases and review of the literature

Abstract

Introduction: Hypertensive crisis is a life-threatening condition, de-
fined as severe hypertension complicated with acute target-organ dysfunc-
tion (mainly neurological, renal or cardiac). It rarely occurs in childhood
and most children and adolescents who presents with hypertensive crisis
symptoms have secondary hypertension, mainly of renal etiology.

Case reports: We present the cases of three children with severe hyperten-
sion of different renal etiology who presented with the characteristic fea-
tures of hypertensive emergency. Case 1 is a 11-year-old girl with reflux
nephropathy who at admission had blood pressure (BP) as high as 250/200
mmHg. She was lethargic, with headache, vomiting and a 3-month history
of weight loss. Case 2 is a 13-year-old boy with renal artery stenosis who had
clinical presentation of generalized tonic-clonic seizures and BP 220/150
mmHg. Case 3 is a 9-year-old boy with chronic renal insufficiency of unex-
plained etiology and BP as high as 220/135 mmHg. This patient, like two
others, presented dominantly with symptoms of hypertensive encephalopa-
thy, as well as signs of renal damage. All three patients have documented hy-
pertrophic cardiomyopathy. In the patient who had renal artery stenosis, the
removal of his dysplastic atrophic right kidney failed to normalize his blood
pressure.

Conclusion: We discuss the cases of unrecognized long-standing hyper-
tension, with progression to malignant hypertension, as the first manifesta-
tion of renal disease — two with renal parenchymal disorders and one with
renovascular disease. Hypertension is underdiagnosed in children and the
purpose of these case reports is to raise awareness about it and point to the
importance of routine careful measurement of blood pressure in pediatric
patients.

INTRODUCTION

ypertension is frequently undiagnosed in pediatric population for
several reasons (1, 2). Diagnosis of hypertension in children is
complicated because normal and abnormal blood pressure (BP) values
vary with age, sex and height, and it is therefore difficult to have all
these numbers in mind. High BP in children is defined as BP values
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that are at or above the top 5% of the normal BP range
(295%™ percentile) (3). Evaluation of BP measurement in
a child first requires determination of the child’s height
percentile, and then a comparison of the child’s BP level
with the childhood BP tables according to sex, age and
height percentile of the child. Furthermore, compared
with adults, there are more technical issues in accurate
BP measurement such as the appropriate BP cuff size
and difficulty with auscultation in noncompliant chil-
dren. Actually, auscultation is the preferred method for
BP measurement. Automated oscillometric instruments
are not recommended in routine care. These devices are
commonly used in large pediatric clinics due to conve-
nience, but they should be validated in pediatric popula-
tion and require trained staff. It is recommended that BP
measurements obtained by oscillometric devices that ex-
ceed the 90™ percentile should be repeated by ausculta-
tion (2, 3, 4). Moreover, high BP values are generally dis-

missed as inaccurate.

As in adults, mild to moderate hypertension in chil-
dren and adolescents can be asymptomatic or may in-
volve subtle symptoms (headache, epistaxis), and chan-
ges in behavior or school performance. However, second-
ary causes of hypertension are much more common in
children than in adults. Although secondary forms of hy-
pertension commonly cause severe hypertension, they
should always be considered when hypertension is diag-
nosed in children, because unrecognized long-standing
hypertension inevitably leads to end-organ damage and
may cause hypertensive crisis, a life-threatening condition.

Hypertensive crisis, as emergency or urgency, is asso-
ciated with severe hypertension. Hypertensive emer-
gency is distinguished from hypertensive urgency by the
presence of acute end-organ dysfunction in the history,
physical examination or investigations, rather than only
by the high level of blood pressure (5).

Hypertensive emergency is defined as severe hyper-
tension complicated with acute target organ dysfunction,
mainly neurological, renal or cardiac. It rarely occurs in
childhood and most children and adolescents who pres-
ent with hypertensive crisis symptoms have secondary
hypertension, mainly of renoparenchymal or renovascu-
lar in origin (4, 6). Of all secondary hypertension cases,
renal parenchymal disease accounts for at least 75% and
renovascular disease for another 10% of cases (2). Less
common causes of secondary hypertension include en-
docrine disorders, cardiovascular disease (eg. coarctation
of the aorta) and some monogenic inherited forms of hy-
pertension (e.g. Gordon’s syndrome, Liddle’s syndrome,
glucocorticoid-remediable aldosteronism, apparent mi-
neralocorticoid excess, mineralocorticoid receptor hyper-
sensitivity syndrome and hypertensive forms of congeni-
tal adrenal hyperplasia) (2, 4).

We discuss the cases of unrecognized long-standing
hypertension, with progression to malignant hyperten-
sion, as the first manifestation of renal disease — two cases
with renal parenchymal disorders and one with renovas-
cular disease.
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CASE REPORTS

Case 1

A 11-year-old girl presented with headache, nausea,
vomiting and anorexia — she lost 8 kg in the last 3 mon-
ths. She was complaining of blurring and diplopia. The-
re was a preceding history of recurrent febrile urinary
tract infections. She had also complained of occasional
headache for last 2 yrs, intensified during last 3 months.

On admission to our hospital her blood pressure was
as high as 250/200 mmHg. She was lethargic, atactic, dis-
lalic, with headache, vomiting and had visual impair-
ment (criss-cross vision). Laboratory data revealed elevated
serum creatinine (184 pmol/L) and urea (13.1 mmol/L),
microscopic hematuria and proteinuria (4 g/day), with
creatinine clearance of 28 mI/min/1.73 m?. Serum elec-
trolytes (Na, K), immunologic work-up including serum
complements (C3 and C4), anti-nuclear antibody (ANA),
anti-double-stranded DNA, antineutrophilic cytoplas-
mic antibody (ANCA) and hormonal status (thyroid
hormons, catecholamines, vanilmandelic acid, renin, al-
dosterone, cortisol) were within normal limits. Fundo-
scopy revealed grade IV hypertensive change, with hem-
orrhage, cotton-wool exudates and papilledema. Chest
x-ray showed cardiomegaly (Figure 1). Electrocardio-
gram revealed left ventricular hypertrophy (Figure 2),
while echocardiography confirmed concentric symmet-
ric LVH (Figure 3). Kidney ultrasound showed 2 c¢m
smaller right kidney compared to the left one, with a
hyperechogenic parenchyma. There were no Doppler
criteria for renal artery stenosis. Left vesicoureteral reflux
grade III became obvious with voiding cystourethro-
gram. DMSA renal scintigraphy demonstrated scars in
both kidneys. CT scan of the brain showed cerebellar
ischemic insult (Figure 4).

This case of a girl with past medical history of recur-
rent urinary tract infections is very suggestive for vesi-
coureteral reflux, with possible development of reflux
nephropathy, which was confirmed with appropriate ra-
diological examinations. Because of her long-standing
headache, it is likely that chronic unrecognised and un-

Figure 1. Chest x-ray of Case 1 patient with marked cardiomegaly.
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Figure 2. Electrocardiogram (ECG) of Case 1 patient with positive criteria for left ventricular hypertrophy (LVH), the most prominent of them are:
high QRS voltages in favor of the left ventricle (tracing with one-half standardization — 1 mV=5 mm), and inverted T waves in leads V5 and V6.

Figure 3. Echocardiogram of Case 1 patient with left ventricular hypertrophy: a) parasternal long axis view (diastolic interventricular septal thickness
— IVSd=1.9 cm, diastolic left ventricular posterior wall thickness — LVPWd=1.7 cm); b) parasternal short axis view

Figure 4. CT scan of the brain of Case 1 patient with marked cerebel-
lar ischemic insult (a tiny square points to it).
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treated hypertension due to reflux nephropathy led to
hypertensive emergency, with completely developed cli-
nical presentation of acute end-organ dysfunction.

Case 2
A 13-year-old boy had headache, photophobia and

vomiting for past 2 months, which culminated in grand
mal seizures and admission to hospital, when measured
BP was 220/150 mmHg. There was a history of photo-
induced seizures 2 yrs ago. After cessation of seizures,
physical examination, except for high BB, was unremark-
able; abdominal bruit was not heard.

Regarding laboratory tests, serum urea level was eleva-
ted (9.9 mmol/L), the same as creatinine (140 pmol/L).
Proteinuria of 750 mg/day and CR clearance of 76.4
mI/min/1.73 m? were measured. Kidney ultrasound sho-
wed small hyperechogenic right kidney with hypoplastic
renal artery and, with color Doppler study, evidence of
right renal artery stenosis. MR renal angiography veri-
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Figure 5. MR renal angiography of Case 2 patient with well visible
left renal artery and filiformed (barely visible) right renal artery.

fied filiformed right renal artery, without evidence of
right kidney arterial phase (Figure 5). On DTPA-renal
scan, GFR was 95 mI/min/1.73 m?; >95% belonged to
the left kidney, right kidney was small, with poor accu-
mulation of DTPA (Figure 6). On fundoscopy, there
were no pathological findings. Of cardiac tests, ECG
showed signs of left ventricular hypertrophy and echo-
cardiogram confirmed it. According to very low function

Figure 6. DTPA-renal scan of Case 2 patient with marked lefi-to-
-right asymmetry as the consequence of poor right kidney’s DTPA ac-
cumulation.
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of his dysplastic atrophic right kidney, nephrectomy was
performed, but the procedure failed to normalize his
blood pressure.

Case 3

A 9-year-old boy had headache, vomiting, fatigue and
polydipsia during the previous year. There was a preced-
ing history of omphalocoela surgery in the neonatal pe-
riod. In the family history, a few members had high blood
pressure, no one was on dialysis. At admission to our hos-
pital he had predominant symptoms of hypertensive en-
cephalopathy, as well as signs of renal damage.

On physical examination, his BP was as high as 220/135
mmHg; he was tremorous, with hyperpigmented yel-
lowish skin. According to age and sex, his body height
was on 10" percentile, and his body weight was on the
5t. Laboratory data revealed anemia, metabolic acidosis
with elevated creatinine (289 pmol/L) and urea (23.0
mmol/L). He had elevated serum phosphorus and nor-
mal serum potassium. Urinalysis showed isostenuria,
with normal urine sediment. Fundoscopy revealed papi-
lledema. He had documented hypertrophic cardiomyo-
pathy with ECG and echo exam. Renal ultrasound sho-

L AR

Figure 7. Light microscopy with histopathological findings of Case 3
patient’s kidney biopsy; interstitial fibrosis and mononuclear (ly.) in-
filtration, tubular atrophy, and prominent glomerulus with fibrous
changes: a — 100x enlargement, PAS staining, b — 400x enlargement,
PAS staining
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wed hyperechogenic parenchyma in both normal size
kidneys. Kidney biopsy was performed. Light and IF mi-
croscopy (there were no glomeruli for electronic micros-
copy), showed end-stage renal disease with similar chro-
nic changes in tubules, interstitial tissue and glomeruli
which showed extensive global sclerosis. The histopatho-
logical findings failed to confirm whether the primary
process was in the glomeruli, or in tubules (Figure 7).

DISCUSSION

Hypertensive crisis is defined by elevated blood pres-
sure accompanied by acute target-organ damage. Gen-
erally, it is uncommon in children, but it represents a po-
tentially life-threatening medical emergency and requires
immediate blood pressure reduction in intensive care
unit to prevent or limit target-organ damage. Most chil-
dren with hypertensive crisis have an underlying second-
ary cause for hypertension that is usually renoparen-
chymal (Case 1 and Case 3), or renovascular (Case 2) in
origin. Medical history and physical examination should
focus on symptoms and signs of end-organ injury. In a
study of Deal ez al. (7), of 110 children with hypertension
requiring emergency management, hypertensive retino-
pathy was present in 27%, hypertensive encephalopathy
in 25%, convulsions in 25%, left ventricular hypertrophy
in 13%, facial palsy in 12%, visual symptoms in 9% and
hemiplegia in 8% of children. Hypertensive crisis in chil-
dren, compared with adults, most commonly presents
with signs and symptoms of hypertensive encephalo-
pathy —as in all our three cases, which include headache,
nausea and vomiting, followed by severe headache, con-
fusion, visual symptoms, somnolence, stupor, seizures,
focal neurologic deficit and coma (3). Hypertensive en-
cephalopathy may also result in cerebral infarction or
hemorrhage, although this is more commonly seen in
adults. Our Case 1 had cerebellar ischemic insult due to
malignant hypertension (Figure 4).

Because of the development of normative blood pres-
sure levels throughout childhood, the ability to identify
children who have abnormally elevated blood pressure
has improved. The evaluation of hypertension in child-
hood has continued to evolve over the past 4 decades. The
turning point in the field of childhood hypertension was
publication of the consensus guidelines contained in the
2004 »Fourth Report« (3, 8). Current reccomendation is
that all children from the age of 3 years have their blood
pressure measured at each medical encounter (3, 4, 9).
Younger children also require blood pressure measure-
mentifthey have a history of prematurity, heart or kidney
disease, or other conditions that could alter blood pres-
sure. Recurrent urinary tract infections, which are com-
mon in children and often associated with vesicoureteral
reflux, are certainly among them (3). Accurate diagnosis
of urinary tract infections and vesicoureteral reflux is im-
portant because of their association with renal damage
and scarring. In year 1973, the term reflux nephropathy
was first used to describe the renal damage caused by
vesicoureteral reflux (10). The prevalence of hyperten-
sion in patients with reflux nephropathy is heteroge-
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neous and varies among studies from 3 to 27% (11-14). It
is well-known that renal scarring has a key role in the
pathogenesis of hypertension (15, 16). Thus, it is impor-
tant to realize that early detection of reflux nephropathy
(Case 1) and long-term management of reflux can pre-
vent hypertension, as well as its complication — hyper-
tensive crisis (17).

Renovascular hypertension causes 5-10% of all child-
hood hypertension occurence (18, 19). Children with
renovascular hypertension often have evidence of end-
-organ damage due to very high and long-standing ele-
vated blood pressure. Up to two thirds of these children
have evidence of left ventricular hypertrophy, almost
60% have hypertensive retinopathy, and 10% have renal
dysfunction (20). Our Case 2 had two of these condi-
tions: left ventricular hypertrophy and renal dysfunc-
tion. Children with very high blood pressure suspected
of renovascular hypertension can be investigated with
non-invasive technique, such as renal-vessel Doppler
ultrasound, CT or MR angiography (MRA), but digital
subtraction angiography (DSA) is still the gold standard
(21, 22). In Case 2 we diagnosed right renal artery steno-
sis with Doppler ultrasound and MRA and confirmed
very poor (<5%) function of the right kidney with DTPA
scintigraphy. Treatment options for renovascular hyper-
tension include antihypertensive drugs, interventions
such as percutaneous transluminal angioplasty, with or
without stenting, and surgical procedure where children
may benefit. Surgical procedure includes nephrectomy,
renal artery reimplantation, arterial reconstruction with
autologous or synthetic grafts and autotransplantation
(23). Nowadays, indication for nephrectomy is a small,
poorly functioning kidney that causes hypertension (20,
24, 25), and this was the case with our Case 2 patient.
Unfortunately, the procedure failed to normalize his blood
pressure, because renovascular hypertension is some-
times a progressive disease (23).

Case 3 is a patient whose clinical symptoms (polydip-
sia, fatigue, cephalea) and laboratory findings (anemia,
normal urine sediment, isostenuria and renal insuffi-
ciency), were, according to kidney biopsy, suggestive of
chronic interstitial disease of unknown etiology. Chro-
nic renal insufficiency with consequential long-stand-
ing hypertension progressed to hypertensive emergency,
where symptoms of hypertensive encephalopathy were
dominant.

CONCLUSION

Hypertension is underdiagnosed in children and the
purpose of these case reports is to raise the awareness.
The aim of the diagnosis and treatment of hypertension
is prevention or reduction of chronic end-organ damage.
Early, appropriate diagnosis is important because estab-
lished evaluation guidelines and effective treatment for
abnormal blood pressure are available. Thus, it seems
reasonable that improved diagnosis and treatment should
also lead to a reduction in the incidence of hypertensive
emergencies because any disorder that causes hyperten-
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sion can give rise to a hypertensive emergency. Despite
advances in novel imaging modalities and despite the ge-
netic verification of selected forms of hypertension, the
basic requirements for detecting and evaluating the hy-
pertensive youth remain a thorough history and physical
examination.

These cases of hypertensive crisis, as a medical emer-
gency that still occurs in children, also enhance the im-
portance of routine careful measurement of blood pres-
sure in all pediatric patients, especially if risk factors for
its development are present (26, 27). In children with
suspected hypertension, the underlying secondary cau-
ses should be excluded and appropriate therapy and pro-
cedures should be applied.

Hypertension needs to be recognized to prevent the
development of end-organ damage and its possible pro-
gression to hypertensive crisis.

REFERENCES

1. HANSEN ML, GUNN P W KAELBERD C 2007 Underdiagnosis
of hypertension in children and adolescents. JAMA 298(8): 874—879.

2. FALKNERB, LURBE E, SCHAEFERF 2010 High blood pressure
in children: clinical and health policy implications. ] Clin Hypertens
12(4): 261-276.

3. NATIONAL HIGH BLOOD PRESSURE EDUCATION PRO-
GRAM WORKING GROUP ON HIGH BLOOD PRESSURE
IN CHILDREN AND ADOLESCENTS 2004 The Fourth Report
on the Diagnosis, Evaluation, and Treatment of High Blood Pres-
sure in Children and Adolescents. Pediatrics 114: 555-576.

4. LURBE E, CIFKOVA R, KENNEDY CRUICKSHANK J, DIL-
LON M J, FERREIRA I, INVITTI C, KUZNETSOVA T, LAU-
RENT S, MANCIA G, MORALES-OLIVAS F, RASCHER W,
REDON J, SCHAEFER F, SEEMAN T, STERGIOU G, WUHL
E, ZANCHETTI A 2009 Management of high blood pressure in
children and adolescents: recommendations of the European Soci-
ety of Hypertension. ] Hypertens 27: 1735.

5. VAUGHAN C ], DELANTY N 2000 Hypertensive emergencies.
Lancet 356: 411-417.

6. PATEL HP, MITSNEFES M 2005 Advances in the pathogenesis
and management of hypertensive crisis. Curr Opin Pediatr 17:
210-214.

7. DEALJ E, BARRATT T M, DILLON M J 1992 Management of
hypertensive emergencies. Arch Dis Child 67: 1089-1092.

8. FLYNNJ T 2010 Pediatric hypertension update. Curr Opin Nephrol
Hypertens 19: 292-297.

360

9. BELSHA C W 2008 Pediatric hypertension in the emergency de-
partment. Ann Emerg Med 51: S21-S23.

10. BAILEY R R 1973 The relationship of vesico-ureteric reflux to uri-
nary tract infection and chronic pyelonephritis-reflux nephropathy.
Clin Nephrol 1: 132-141.

11. SIMOESE SILVAA C, SILVA] M E DINIZ] S S, PINHEIRO S V
B, LIMA E M, VASCONCELOS M A, PIMENTA M R, OLI-
VEIRA E A 2007 Risk of hypertension in primary vesicoureteral re-
flux. Pediatr Nephrol 22: 459-462.

12 BLUMENTHAL I 2006 Vesicoureteric reflux and urinary tract in-
fection in children. Postgrad Med ] 82: 31-35.

13. WALLACE D M, ROTHWELL D L, WILLIAMS D I 1978 The
long-term follow-up of surgically treated vesicoureteric reflux. Br J
Urol 50: 479-484.

14. HEALE W F 1977 Hypertension and reflux nephropathy. Aust
Paediarr ] 13: 56.

15. CENDRON M 2008 Reflux nephropathy. J Pediatr Urol 4: 414-421.

16. FELD L G, COREY H 2007 Hypertension in childhood. Pediazr
Rev 28: 283-298.

17. LAHDES-VASAMA T, NISKANEN K, RONNHOLM K 2006
Outcome of kidneys in patients treated for vesicoureteral reflux
(VUR) during childhood. Nephrol Dial Transplant 21: 2491-2497.

18. GILL D G, DE MENDES C B, CAMERON ] S, JOSEPH M C,
OGG C S, CHANTLER C 1976 Analysis of 100 children with se-
vere and persistent hypertension. Arch Dis Child 51: 951-956.

19. WYSZYNSKA T, CICHOCKA E, WIETESKA-KLIMCZAK A,
JOBS K, JANUSZEWICZ P 1992 A single pediatric center experien-
ce with 1025 children with hypertension. Acta Paediatr 81: 244-246.

20. TULLUS K, BRENNAN E, HAMILTON G, LORD R, MCLA-
REN C A, MARKS S D, ROEBUCK D ] 2008 Renovascular hyper-
tension in children. Lancet 371: 1453-1463.

21. TULLUS K, ROEBUCK D J, MCLAREN C A, MARKS S D 2010
Imaging in the evaluation of renovascular disease. Pediatr Nephrol
25: 1049-1056.

22. DILLON M J 1997 The diagnosis of renovascular disease. Pediatr
Nephrol 11: 366-372.

3. STADERMANN M B, MONTINI G, HAMILTON G, ROE-
BUCK D J, MCLAREN C A, DILLON M J, MARKS S D, TU-
LLUS K 2009 Results of surgical treatment for renovascular hyper-
tension in children: 30-year single-centre experience. Nephrol Dial
Transplant 25: 807-813.

24. NUUTINEN M, LAUTALA P, REMES M, UHARI M 2000 Ne-
phrectomy in severe hypertension. Clin Nephrol 54(4): 342-346.

25. KAPOOR S, JHAMB U, MITTAL S K, AGGARWAL S K 2004
Malignant hypertension in a child with solitary functioning hy-
dronephrotic kidney. Indian Pediatr 41: 728-730.

26. FALKNER B E, FLYNN J T 2009 The importance of blood pres-
sure screening in children. J Pediatr 155(2): 299.

21. GIDDING S S 2008 Measuring children’s blood pressure matters.
Circulation 117: 3163-3164.

Period biol, Vol 113, No 3, 2011.



