Table 1. Disorders and symptoms associated with refeeding syndrome

Hypophosphataemia

Nausea, vomiting, heart failure, arrythmias, haemolytic anaemia,
pancytopenia, rhabdomyolysis, acute tubular necrosis, cranial nerve
palsy, muscular paralysis, confusion, coma.

Hypomagnesaemia

Hypocalcaemia, arrhythmias, tachycardia, tremor, ataxia, confusion,
irritability, paraesthesia, abdominal pain, convulsions, tetany.

Hypokalaemia

Arrhythmia, hyporeflexia, low blood pressure, paralytic ileus,
paraesthesia, cramp, muscular paralysis, respiratory depression,
myoglobinuria, polyuria, metabolic alkalosis.

Thiamine deficiency Korsakoff's syndrome

Wernicke's encephalopathy

Intolerance to
carbohydrates, water
intolerance

Hyperosmolar condition, fatty liver.

Dehydration, water overload, peripheral oedema, heart failure, low
blood pressure, prerenal renal failure, sudden death.

ered in all patients at high risk of early
nutritional support.
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Middle aortic syndrome
as the cause of
renovascular
hypertension

in a 3-year-old girl:
difficulties in the
differential diagnosis
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To the Editor:

High blood pressure (HBP) occurs in
1% of children,! and 10% of cases
are renovascular in origin; fibromus-
cular dysplasia (FD), Takayasu arteri-
tis (TA) and the middle aortic syn-
drome (MAS) are the most
commonly associated aetiologies.
These diseases pose difficulties in
differential diagnosis due to their
clinical similarities. This article de-
scribes the case of a girl with MAS as
aetiology of HBP. Reports on this
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disease in paediatric age are scarce,
as was its form of presentation and
evolution.

CASE STUDY

Patient who was hospitalised when
she was two years due to HTA asso-
ciated with loss of strength and sen-
sation in her lower limbs. The arteri-
ography showed decrease in aortic
diameter, 20% stenosis at the right re-
nal ostium, critical stenosis of the
left renal artery and no flow in the
left lower renal pole. The decision
was made to perform left renal auto-
transplantation with renal anastomo-
sis of the iliac artery and biopsy of
the renal artery, which reported find-
ings consistent with FD (Figure 1).
She was discharged with minoxidil
and propranolol.

A year later, the patient is hospi-
talised due to hypertensive crisis. The
renal scintigraphy showed exclusion
of the left autotransplanted kidney
and impaired perfusion of the right
kidney. Due to suspected large vessel
vasculitis type TA, paediatric
rheumatology assessment was re-
quested. Although the patient met the
criteria for TA classification (abdom-
inal aorta and renal arteries stenosis
associated with HBP), prior biopsy
showed no findings of vasculitis.

Further differential diagnoses point-
ed to FD but this was ruled out be-
cause FD renal lesions have a charac-
teristic image of pearls necklace? and
rarely affect the ostium or the prox-
imal segments. In this patient, there
was no image of pearls necklace and
the involvement of the renal artery
was at the proximal portion of the ar-
tery. Following these imaging find-
ings, MAS was eventually diagnosed.

Another arteriography was per-
formed, which reported irregular ab-
dominal aorta with progressive distal
thinning, arterial anastomosis auto-
transplant occlusion and progression
of right renal artery stenosis (Figure
2); it was decided that a right renal
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primary angioplasty was to be carried
out, which was unsuccessful due to
the persistence of stenosis. Because
of the difficult monitoring of blood
pressure figures, selective venous
sampling of the renal veins was per-
formed to measure renin, with a dif-
ference of 10:1 being found in the
concentrations of autotransplanted
kidney against the right kidney. This
confirmed the suspicion of renovas-
cular HBP originating in the auto-
transplanted kidney. It was not possi-
ble to perform autotransplanted renal
artery embolisation due to the risk of
extensive necrosis, as parasitic
branches were found that provided
flow to the autotransplanted kidney
and the intrinsic muscles of the
pelvis. It was decided to carry out
nephrectomy of the left autotrans-
plant. Evolution was satisfactory
with better control of blood pressure
figures, and as such, the patient was
discharged.

DISCUSSION

Renovascular hypertension is defined
as the presence of HBP secondary to
an obstructive lesion of the renal ar-
teries’; it is the third leading cause of
HTA* amongst children and major
diseases that are associated with it
are FD, TA and type 1 neurofibro-
matosis. MAS is a rare cause, but
must be considered as a differential
diagnosis.’

MAS is characterised by stenosis of
the proximal abdominal aorta and os-
tial stenosis of its major branches (re-
nal arteries 90%)?; the mean age of
onset is 20 years,* although recent
papers report earlier diagnosis.*” Its
aetiology is diverse; most cases are
idiopathic,* although it has been as-
sociated with diseases such as neuro-
cutaneous syndrome and Williams
syndrome.® Among the hypotheses
proposed is inadequate fusion of the
two dorsal aortas during embryonic
development and it has also been
linked to congenital rubella syn-
drome.* The most important clinical
marker is severe HBP caused by os-
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tial stenosis of the renal artery, which
leads to increased production of
renin,* as happened in this patient.
Commonly observed histological
findings are intimal fibrodysplasia,
distortion of internal elastic lamina
with absence of inflammatory
changes, with lesions similar to those
observed in some forms of FD.’

For its diagnosis, arteriography re-
mains the gold standard; it is also
useful to define the extention of dis-
ease and conduct surgical therapy.'
Additional tests are measuring renin
levels and renal function tests. In dif-
ferential diagnosis, it is important to
note that the acute phase reactants are
normal, unlike with TA, and there are
no systemic symptoms such as fever,
weight loss, abdominal pain or skin
lesions.

Treatments vary depending on the
severity of each case, and range from
conservative to surgical management,
such as autotransplant® and nephrec-
tomy when revascularization is not
possible.*” Percutaneous translumi-
nal balloon angioplasty and stenting
are used in older children,” howev-
er, successful results have not been
displayed, as is the case with this pa-
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Figure 1. Renal artery biopsy.
Trichrome stain: a rough organisation of
the outer (bottom), middle (centre) and
inner (top of image) layers is observed
without evidence of a true muscle layer
or internal or external elastic lamina.
Findings consistent with renal artery
dysplasia.

tient."” Medical therapy is important
for aggressive control of blood pres-
sure, which is often difficult to man-
age.*

To conclude, this article reports the case
of a girl diagnosed with middle aortic
syndrome caused by renovascular hy-
pertension, with a clinical presentation
that proved to be a diagnostic chal-
lenge, as it was difficult to distinguish
from other more common causes, such
as TA and FD. Associated HBP was dif-
ficult to treat and required multiple
therapeutic interventions such as auto-
transplant and balloon angioplasty,
which were unsuccessful and required
nephrectomy for adequate control of
blood pressure.

Conflicts of interest

The authors declare that they have no
conflicts of interest related to the con-
tents of this article.

Figure 2. Abdominal arteriography.
Abdominal arteriogram showing
irreqularity of the middle-aortic
segment and progressive distal thinning
of the aorta in addition to ostial
stenosis of the right renal artery with
poststenotic truncal and/or dysplastic
dilation and an absence of the left renal
artery due to previous
autotransplantation.
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Treatment for
renovascular
hypertension due to
fibromuscular dysplasia
of renal arteries with
renal
autotransplantation
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To the Editor:

Renovascular hypertension (RVH) is
the most common form of secondary
hypertension, with renal arteriogra-
phy being the gold standard study for
confirming diagnosis.' It presents
clinically with arterial hypertension
(AHT) that does not respond to treat-
ment (three antihypertensive drugs
including a diuretic) and progressive
deterioration of renal function due to
ischaemic renal atrophy.> Angioplas-
ty is the technique of choice in cases
of renal artery fibromuscular dyspla-
sia; but there is the possibility of per-
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forming nephrectomy, back table pro-
cedure and autotransplantation in
cases that cannot be treated with an-
gioplasty.’

We report the case of a 59-year-old
female, without harmful habits, a his-
tory of dyslipidaemia, obstructive
sleep apnoea syndrome and chronic
iron deficiency anaemia, followed up
in the Nephrology outpatient service
for about 20 years due to AHT unre-
sponsive to treatment (5 drugs).

Physical examination was normal ex-
cept for sustained AHT
(170/90mmHg under antihyperten-
sive medical treatment), including
funduscopic examination, where no
retinopathy was observed. Ambulato-
ry monitoring of arterial pressure was
carried out on various occasions and
confirmed resistant AHT. One of
these measurements showed the fol-
lowing readings:

Mean systolic blood pressure (SBP):
143mmHg (110-168), mean diastolic
blood pressure (DBP): 80mmHg (62-
90), mean heart rate: 61 (64-67). SBP
load: 70.7%, DBP load: 25.9%.
NON-DIPPER night-time pattern
(lower night-time SBP: -1.15%, low-
er night-time DBP: 0%).

The blood test showed haemoglobin:
11.7g/dl, haematocrit 37.1%, creati-
nine: 1.22mg/dl, urea: 40mg/dl, glu-

cose: 88mg/dl, total cholesterol:
249mg/dl and normal urinary sedi-
ment without microalbuminuria.

Thyroid hormones, catecholamines
and metanephrines were normal.

The electrocardiogram showed signs
of left ventricular hypertrophy which
was not confirmed by Doppler
echocardiography.

Imaging studies showed normal chest
X-ray and renal ultrasound with right
kidney with no structural abnormali-
ties, except for the presence of two
simple cysts in the upper pole and it
was not possible to visualize the left
kidney. Subsequently, renal artery CT
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