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A 7-year-old boy was admitted to the Pediatric Cardiology Department with blood pressure of 160/
120 mmHg accompanied by burning pain in his hands and feet and tachycardia, followed by a seizure
attack for the first time in his life, which presented shortly after admission. The child underwent a
widespread diagnostic process e including laboratory tests and imaging e showing inconclusive results.
Acute autonomic neuropathy was eventually diagnosed and successfully treated with intravenous
immunoglobulin. The described case illustrates the need for a careful and open-minded approach to
patients with hypertension.

© 2020 Publishing services provided by Elsevier B.V. on behalf of King Faisal Specialist Hospital &
Research Centre (General Organization), Saudi Arabia. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In the pediatric population, particularly in younger children (<6
years old), severe arterial hypertension is mostly secondary to an
underlying pathology [1,2]. Among the most common causes of
hypertension, renal, endocrine, and vascular diseases can be listed
and some of them, if properly attended, may be treated successfully
[3]. The aim of presenting the following case report was to illustrate
dilemmas and traps on the way to diagnose the rare cause of hy-
pertension in a child.
2. Case report

A 7-year-old boy, previously healthy, was referred to pediatric
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care because of recurrent burning pain in his palms and feet lasting
for a week. Symptoms started gradually, mild at first, aggravating at
times, and the boy could not sleep at night. Only bathing the hands
and feet in cold water eased the pain to some extent;; painkillers
were not effective at all. No skin lesions in paresthetic area were
observed. The boy showed no additional symptoms. While he was
see seen by his family physician, his blood pressure (BP) was
recorded as abnormally high. Repetitive readings showed the re-
sults of 160/120 mm Hg, for that reason the child was referred to a
hospital.

The boy was admitted to the Pediatric Cardiology Department in
quite a good general condition. He was alert and in good contact,
but evidently suffering and irritated. BP recordings on all extrem-
ities continued to be abnormally high both for systolic and diastolic
values: 160/120 mm Hg (>99th percentile for gender, age, and
height). His skin was unchanged with normal turgor, no lesions,
rashes, or edema were observed on palms and feet. His peripheral
pulses were strong. He presented tachycardia of 120 bpm, which
was interpreted as a result of pain and stress. No signs of infection
and no abnormalities were found during neurological examination,
no sensory-motor deficit was detected, and his deep tendon re-
flexes were preserved. There was no anhydrosis.

The detailed history taken from the parents revealed no viral
infections, toxic exposure, drugs, or trauma in the imminent past.
No headaches or nose bleeding suggestive of symptomatic
pecialist Hospital & Research Centre (General Organization), Saudi Arabia. This is an
s/by-nc-nd/4.0/).
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Fig. 2. Patients ECG e sinus tachycardia.
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hypertension were observed. He experienced no symptoms from
gastrointestinal or urinary tract e no diarrhea, constipation, and
dysuria. The boy was under regular pediatric care and his blood
pressure readings so far were within normal limits. The family
history was irrelevant.

The 24-h monitoring (ABPM) was started. The ECG monitoring
was showing “stiffly” elevated heart rate 120 bpm (sinus rhythm).

During the blood pressure monitoring, the boy presented for the
first time in his life a tonic-clonic seizure attack lasting for 5 min, he
responded well to midazolam. Urgent CT scan of the brain was
performed showing no bleeding or pathological masses, just mild
cerebral edema. The patient was started on mannitol and furose-
mide. His cerebrospinal fluid was collected and showed no
abnormalities.

An analysis of monitored parameters showed both blood pres-
sure and heart rate to be constantly elevated (165/125 mmHg and
125 bpm, respectively) with no variability for 24 h e including the
time before, during, and after seizures (Fig. 1). After antiedematous
treatment was introduced, the blood pressure had not changed, but
HR was elevated to 160 bpm, and sinus rhythm was the same as
before (Fig. 2).

The neuroimaging diagnostics were extended: the MRI of the
brain (4th day after seizures) and spinal cord (eighth day after
seizures) showed no pathologies including no pathological late
gadolinium enhancement. EEG was performed (5 days after sei-
zures) and proved to be normal.

The ophthalmological examination and echocardiography
showed no changes characteristic of chronic hypertension.

The child was started on calcium blocker (Amlodipine), which
Fig. 1. ABPM results e “stiffly” elevate
reduced blood pressure to 125e130/85-90 mmHg, still with no
variability, HR continued to be elevated up to 150e160 bpm.

The child’s blood and urine samples showed normal renal
d blood pressure and heart rate.



Fig. 3. Pathophysiological constellation illustrating autonomic neuropathy.
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function and proved negative in a toxic scan; inflammatory agents,
antiplasmatic and antinuclear antibodies were not elevated, anti-
ganglioside antibodies were negative, porphyrin test negative,
abdominal ultrasound, and angio-CT of renal arteries proved
normal; and magnetic resonance of abdomen showed no tumors or
other pathological masses.

Based on clinical presentation, the conception of mercury
poisoning was considered. The patient’s blood, urine, and hair
samples were sent for mercury testing, returning negative.

Further laboratory tests showed elevated 24-h urine levels of
adrenaline (33,3 mg/24h; reference range: 4e20 mg) and
noradrenaline (147,6 mg/24h; reference range: 15e80 mg), abnor-
mally high plasma aldosterone level in vertical position (>100 ng/dl
e above the scale of the test), and elevated plasma renin activity
(>30 ng/ml/h; reference range: 1,5-5,7).

The presented constellation of symptoms: the constant and
fixed elevation of blood pressure and heart rate, paresthetic pains,
and elevated levels of adrenergic substrates in plasma and urine
pointed to constant sympathetic nervous system hyperactivity as
the potential source of all the clinical manifestations. The suspicion
of acute autonomic neuropathy (AAN) was put forward.

Results of the nerve conduction study of his sensory and motor
nerves (performed 10 days after the admission and around 17 days
after first symptoms) were within normal limits including pre-
served F-wave with normal value of latency, somatosensory po-
tentials of medial and peroneal nerve was also within normal limits
but a sympathetic skin response test confirmed severe dysfunction
of his small nerve fibers (a lack of response). This led to presump-
tive diagnosis of acquired inflammatory acute neuropathy and the
boy was started on intravenous immunoglobulin (in total dose of 2
g/kg) on the eighth day since the onset of the disease. Symptomatic
treatment with enalapril and metoprolol led to the normalization
of his blood pressure and heart rate (100/55 mmHg and 85e90
bpm, respectively); however, still with no physiological variability.
Gabapentin significantly reduced neuropathic pain.

During the next 3 months, the gradual return of blood pressure
and heart rate variability was observed.

Pharmacotherapy was slowly reduced and withdrawn after 12
months. After17 months fromdiagnosis, the boy made complete
recovery. No pharmacological treatment was used. His blood
pressure and heart rate were within normal values and physio-
logical rhythm. He felt no pain. The control SSR quantitative nerve
conduction study of his sensory and motor nerves (performed 2, 6,
and 12 months after the diagnosis) showed results within normal
limits; however, sympathetic skin response was still abnormal,
probably due to inadequate sympathetic fibers regeneration.

3. Discussion

The presented case report proves how challenging it is to di-
agnose the cause of secondary hypertension in a child.

In the case of our patient, two parallel lines of diagnostics had to
be addressed and interconnected. The first one was related to car-
diovascular problem manifested by fixed arterial systolic and dia-
stolic hypertension and sinus tachycardia, the second focused on
pains experienced by the child.

Out of the long list of pathologies possible to cause secondary
systemic arterial hypertension, not one seemed to be plausible
considering the abnormal “stiffness” of the vitals. However, among
the most probable were renal pathology, pheochromocytoma,
vascular inflammation, tumor in central nervous system or adrenal
glands, and toxic etiology [3].

Burning pain can be caused by a number of metabolic disorders
including porphyria and Fabry’s disease, heavy metal poisoning,
but also autoimmune neuropathies [4e6].
Review of literature delivered a promising lead. Burning pains of
palms and feet with constant severe systolic and diastolic hyper-
tension, tachycardia, and even seizures were found out to be caused
by mercury poisoning. Presented cases were limited in number but
identical to our patient’s case, and furthermore, offered hope for
successful treatment as all described children presented full re-
covery after the introduction of chelating therapy [4,5]. The idea of
mercury poisoning was additionally consolidated by the boy’s
parents admitting to the fact that about a month ago they fully
equipped and opened a gym at their home, being valuable potential
source of toxic agents.

After receiving negative results of blood, urine, and hair tests for
mercury, the revision of the diagnostic approach was necessary.
Constantly and “stiffly” elevated blood pressure and heart rate,
burning paresthetic pains in the extremities and elevated levels of
adrenergic substrates in plasma and urine pointed to constant
sympathetic nervous system hyperactivity as the source of all the
clinical manifestations presented by our patient (Fig. 3).

Autonomic neuropathy (AN), also known as autonomic gan-
glionopathy or acute pandysautonomia is often autoimmune and in
some cases can be considered as an autonomic variant of the
Guillain-Barre syndrome [6e9]. Considering the fact that the wide
use of mercury-filled thermometers in the past and extremely
small number of reported cases of poisoning manifested with
sustained hypertension, tachycardia, and paresthesia, we may not
be able to rule out AAN in those children or the possibility of
mercury being simply its trigger, particularly when reported pa-
tients were treated not only with chelating agents, but also with
drugs reducing the sympathetic nervous system activity through
the suppression of renin-angiotensin-aldosterone system and b-
receptors blockade. It is worth noting that apart from standard
antihypertensive pharmacotherapy (ACEI and b-blockers), all chil-
dren received different lines of causal treatment: chelating therapy
(in cases of mercury poisoning), intravenous immunoglobulins for
suspected autoimmune etiology or even the lack of treatment with
the spontaneous regression of symptoms [4,5,8,9].

AN targets small nerve fibers, mostly those unmyelinated or
covered by thin layer of myelin (autonomic nervous system) [7]. As
the disease does not affect larger nerves, the results of conduction
studies for motor and sensory function show no abnormalities [7].
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Small nerves damage may be caused by infectious, metabolic, or
genetic causes; however, in acute forms immune or toxic factors
seem to be the most common causes.

It is still unclear if autonomic dysfunction manifested by sus-
tained arterial hypertension, tachycardia, and neuropathic pain in
the extremities is a result of hyperactivity of the sympathetic ner-
vous system or rather the inactivation of its parasympathetic
counterpart. However, the first alternative seems to be more
probable, particularly considering elevated levels of plasma and
urine noradrenaline (the most common neurotransmitter in sym-
pathetic fibers), the presence of typical sympathetic pain and good
reaction for pharmacological sympathetic blockade [10].

Literature and knowledge about autonomic disorders in chil-
dren, particularly cases with acute presentation, are extremely
limited [11,12]. Analyzing the symptoms, diagnostic findings, and
lines of treatment, it seems that whatever the reason for patho-
logical sympathetic hyperactivity, acute forms are connected with
good prognosis. All patients described in literature with symptoms
similar to our case presented full recovery over time.

4. Conclusion

As the reported case shows that dealing with a child presenting
acute, severe, and sustained arterial hypertension, particularly in a
wider constellation of unspecific symptoms, we need a careful and
open-minded approach. It is worth to remember about AAN as a
potential cause of hypertension.
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