
Case Report

Fatal cerebral haemorrhage in a hypertensive seven-year-
old boy

Herwig Brandtner1, Fabio C Monticelli1, Harald J Meyer1, Ariane Biebl2 and Herbert Budka3,4

1Institute of Forensic Medicine, University of Salzburg, Salzburg 5020, Austria
2Department of Paediatrics, Children’s Hospital, Linz 4020, Austria
3Institute of Neurology, Medical University of Vienna, 1090 Wien, Austria
4Institute of Neuropathology, University Hospital Zurich, Zurich 8091, Switzerland

Corresponding author: Herbert Budka. Email: herbert.budka@usz.ch

Lesson

A seven-year-old boy died from autopsy-proven brain hae-

morrhage due to hypertensive vasculopathy. This empha-

sizes the importance of early diagnosis and therapy of

hypertension in children. Brain haemorrhage is a potentially

fatal complication of paediatric hypertension.

Keywords
Cerebral haemorrhage, hypertension, cerebrovascular dis-

orders, child

Introduction

This case report demonstrates that hypertension may
be a rare and unrecognised cause of death in chil-
dren. In adults, hypertension is responsible for 62%
of cerebrovascular disease manifestations and 49%
of ischaemic heart disease and is the number one risk
factor for death throughout the world.1 The preva-
lence of hypertension in childhood is estimated to be
lower than 5%; however, distinctive differences in
the prevalence of childhood hypertension have
been reported in certain patient subgroups.2

Paediatric hypertension is gaining attention because
of its association with subclinical organ damage and
tracking into adult hypertension.3 In general, it is
not known to lead to death in childhood and
adolescence.2

Case report

A male newborn presented with cyanosis and exten-
sive metabolic acidosis, resulting in renal and hepatic
failure two days after an uneventful birth. A complex
congenital heart defect was surgically treated with
reconstruction of the aortic arch and closure of an
aortopulmonary window and atrial septal defect.

After initial recovery, the newborn showed signs of
cerebral palsy with spastic tetraparesis and seizures and
was also diagnosed with hypertension, most likely due

to chronic renal insufficiency. Nephrocalcinosis and
diffuse echogenicity of renal parenchyma with reduced
medulla-cortex differentiation were visible on ultra-
sound. Treatment with atenolol, enalapril and fur-
osemide was installed.

At the age of five months, cerebral magnetic res-
onance imaging confirmed microcephalia and mul-
tiple small old haemorrhages.

At the age of one year, atenolol was stopped
due to satisfactory blood pressure values. At two
years and two months (body mass 8.26 kg, body
length 78 cm), a blood pressure of 120/68mmHg
was recorded. At three years and five months
(10.2 kg, 83 cm), blood pressure values of 118/78
(right upper extremity) and 118/89mmHg (right
lower extremity) were documented. Enalapril and
furosemide were ceased, but further records are
incomplete, although the mother accompanied the
boy occasionally back for medical checks. At five
years five months (11.1 kg, 98 cm), severe hyperten-
sion with 176/114 (right upper extremity) and 161/86
(right lower extremity) was measured. Therapy with
enalapril was reinstalled. However, at six years
and five months (11.5 kg, 101 cm), blood pressure
values of 176/120mmHg (right upper extremity)
and 171/132mmHg (right lower extremity) were
documented. Further examination and adjustment
of antihypertensive medication were recommended.
Table 1 lists results of blood chemistry testing at vari-
ous age points.

A 24-h blood pressure monitoring was scheduled
at the age of six years and seven months, but no data
were found in the hospital documentation system.
The family physician confirmed that the earlier anti-
hypertensive medication has been regularly adminis-
tered, while further clinical examination and
antihypertensive treatment adjustment apparently
have not been carried out.

At the age of seven years and four months, the boy
was found in bed in an unconscious and cyanotic
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state. The parents and subsequently the attending
emergency physician performed cardiopulmonary
resuscitation, but after 60min the boy was declared
dead. As the cause of death was unclear, the public
prosecutor ordered a forensic autopsy.

Autopsy

The boy had a body length of 103 cm and a mass of
10.9 kg. Atherosclerotic fatty streaks and plaque for-
mations were noticed in the aorta, the coronary and
carotid arteries.

The heart showed left ventricular hypertrophy
(heart weight 120 g) and smooth yellowish plaque for-
mations in the aortic and mitral valves. Histology
confirmed mild hypertrophy.

The renal surface was irregular with multiple
tiny nodular formations. Histology showed focal
scarring of the renal cortex, hyaline degeneration of
the glomerula, mild nephrosclerosis and minor
nephrocalcinosis.

The right frontal lobe of the brain was enlarged,
resulting in a midline shift from the right to the left
side. Brain sections revealed an extensive haemor-
rhage in the right frontal white matter and the right
medial basal ganglia that invaded the ventricle from
laterally, leading to widening of anterior horns of
both lateral ventricles and haematocephalus internus
(Figure 1). The upper brainstem showed macroscopi-
cal signs of compression from dorsolaterally.

Histologic examination of the brain identified
typical hypertensive lesions in small and middle
sized arteries, including acute fibrinoid necrosis
(Figure 2 (a) to (c)), lipohyalinosis, fragmentation
and proliferation of the internal elastic lamina
(Figure 2(e)) and of smooth muscle cells (Figure
2(c) and (f)), fibrotic thickening (Figure 2(d)), intimal
foam cell cushions (Figure 2(g) to (i)), luminal
obstruction (Figure 2(f)) and mild perivascular infil-
trate (Figure 2(d)).

Table 1. Results of blood chemistry testing at various age points.

Age

Parameter (unit) 3.5 Months 5 Months 1 Year 2 Years

4 Years

7 months

5 Years

6 months

6 Years

7 months

Haemoglobin (g/dL) 7.9 10.4 14.5 14.6 14.3 12.9 16.1

Sodium (mmol/L) 140 140 140 140 136 137 137

Potassium (mmol/L) 3.2 5.3 4,6 4.16 4.1 4.33 4.02

Total calcium (mmol/L) 2.8 2.8 2.6 2.57 2.29 2.36 2.45

Chloride (mmol/L) 102 98 101 106 98 98 101

Magnesium (mmol/L) 1 0.9 1 0.86 n.a. 0.87 n.a.

Phosphate (mmol/L) 0.9 1.7 1.9 1.67 n.a. 1.24 n.a.

Creatinine in serum (mg/dL) 1.5 1.2 0.7 0.77 0.66 0.9 0.74

Uric acid (mg/dL) 5.7 6 4.3 4.77 5.54 3.92 6.18

Urea (mg/dL) 21 29 39 15 28 22 28

Figure 1. Coronal sections of the cerebrum with a large

right-sided haemorrhage.
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In concordance with clinical symptoms of cerebral
palsy, extensive gliotic scarring and small calcifica-
tions were identified in the thalamus.

Discussion

This boy died unexpectedly. Autopsy revealed a fatal
brain haemorrhage due to hypertensive cerebral
angiopathy. This is a very unusual case that empha-
sises the pivotal importance of early diagnosis and
therapy of hypertension also in children. There are
special recommendations for antihypertensive drug
therapy and long-term follow-up.4–6

There is a possibility of a genetic basis for the
boy’s early problems after birth. Unfortunately, no
genetic testing has been performed. The cardiac mal-
formations were similar to, but not identical with,
Berry syndrome, a rare combination of heart defects;
its genetic aetiology was proposed in a case report.7 It
is likely that symptoms observed later, including the
cerebral paresis with seizures, growth retardation,

chronic renal insufficiency and hypertension, were
complications of the initial critical situation two
days after birth that prompted cardiac surgery.

Concerning fatal hypertensive brain haemorrhage
in childhood, only a single case report has been pub-
lished, describing a child suffering from renal arterial
stenosis-associated hypertension, who finally died of
a brain stem haemorrhage. This was considered a
likely consequence of hypertension, although the
brain was not investigated in detail.8 Nevertheless,
in the current literature, the opinion prevails that
hypertension is not known to lead to death and car-
diovascular disability in childhood and adolescence.2

According to the previous report8 as well as the pre-
sent case, this point of view may be reconsidered:
brain haemorrhage may be a potentially fatal compli-
cation of paediatric hypertension. With the advent
of the epidemic of childhood obesity in many
parts of the world and the increasing burden of paedi-
atric hypertension,9,10 more future cases could be
expected.

Figure 2. Histological changes of cerebral small and middle-sized vessels. (a) to (c) Fibrinoid necrosis with destruction of smooth

muscle cells. (d) Fibrous thickening of vessel wall and mild perivascular infiltrate. (e) Irregularities and proliferation of internal

elastic membrane. (f) Proliferation of smooth muscle cells and lumen obliteration. (g) to (i) Prominent intimal cushion of foam cells.

(a) and (g) haematoxylin-eosin, (b), (d), (e), (h) van Gieson-Elastica, (c), (f), (i) immunohistochemistry for smooth muscle actin.

Brandtner et al. 3



Declarations

Competing interests: None declared

Funding: None declared

Ethical approval: Written informed consent for publication was

obtained from the deceased boy’s mother.

Guarantor: All authors are guarantors.

Contributorship: HB performed the autopsy, drafted the initial

manuscript, and approved the final manuscript as submitted.

HJM performed the autopsy and contributed to the forensic

casework investigation, reviewed the manuscript, and approved the

final manuscript as submitted.

FCM contributed to the forensic casework investigation,

reviewed the manuscript, and approved the final manuscript as

submitted.

AB provided her paediatric expertise, reviewed the manuscript,

and approved the final manuscript as submitted.

HBu performed the neuropathology examination, critically

reviewed and revised the manuscript, and approved the final manu-

script as submitted.

Acknowledgements: The Author Processing Charge for Open

Access of this article was covered by the Open Access

Publication Fund of the University of Salzburg, Austria.

Provenance: Not commissioned; peer-reviewed by Paolo Sossai.

References

1. World Health Organization. World Health Report 2002:
reducing risks, promoting healthy life. Geneva,

Switzerland: WHO, 2002.

2. Falkner B. Hypertension in children and adolescents:
epidemiology and natural history. Pediatr Nephrol
2010; 25: 1219–1224.

3. Chen X and Wang Y. Tracking of blood pressure from
childhood to adulthood: a systematic review and meta-
regression analysis. Circulation 2008; 117: 3171–3180.

4. National High Blood Pressure Education Program

Working Group on High Blood Pressure in Children
and Adolescents. The fourth report on the diagnosis,
evaluation, and treatment of high blood pressure

in children and adolescents. Pediatrics 2004; 114 (2
Suppl 4th Report): 555–576.

5. Lurbe E, Cifkova R, Cruickshank JK, et al.

Management of high blood pressure in children and
adolescents: recommendations of the European
Society of Hypertension. J Hypertens 2009; 27:

1719–1742.
6. Klag MJ, Whelton PK, Randall BL, et al. Blood pres-

sure and end-stage renal disease in men. N Engl J Med
1996; 334: 13–18.

7. Jayaram N, Knowlton J, Shah S, Gelatt M, Lofland G
and Raghuveer G. Berry syndrome: a possible genetic
link. Pediatr Cardiol 2013; 34: 1511–1513.

8. Coulthard MG and Lamb WH. Polycythaemia and
hypertension caused by renal artery stenosis. Arch Dis
Child 2002; 86: 307–308.

9. Samuels J. The increasing burden of pediatric hyper-
tension. Hypertension 2012; 60: 276–277.

10. Bassareo PP and Mercuro G. Pediatric hypertension:
an update on a burning problem.World J Cardiol 2014;

6: 253–259.

4 Journal of the Royal Society of Medicine Open 7(9)


	XPath error Undefined namespace prefix
	XPath error Undefined namespace prefix

