Reumatismo, 2019; 71 (1): 31-36

CASE
REPORT

A rare disease with a rare presentation:
hemi-atrophy caused by fibromuscular
dysplasia in a 27 month old girl
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SUMMARY

We discuss the case of a 27-month-old girl afflicted with fibromuscular dysplasia. She presented with hemi-
atrophy of left upper and lower limbs, nail dystrophy, ulcers on the tips of her toes, cold and painful limbs, foot
drop, and hypertension. The initial appearance started at 2 months of age and other diagnoses such as complex
regional pain syndrome, reflex sympathetic syndrome, vasculitis and coagulation disorders had been considered.
Angiography revealed that all the arterial branches of the left lower and upper limbs, from brachial to ulnar and
radial, and from iliac and femoral to tibialis arteries were affected. Sural nerve biopsy confirmed the diagnosis.
In the follow-up visits until 2 years after the patient’s discharge she did not develop any new problem and her
blood pressure was controlled by enalapril and amlodipine.
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ibromuscular dysplasia (FMD) is a

non-inflammatory arterial involve-
ment that appears with hypertension and
neuralgic symptoms. Medium size arter-
ies such as renal and carotid arteries are
the main vascular involvement, but every
artery can get involved (1). Involvement
of the other arteries such as intracranial,
basilar, axillary, iliac and hepatic have also
been reported. The etiology of FMD is not
known (2).
FMD usually affects women of 20-60 years
of age; however it may occur in men and,
more rarely, in infants, children and elder-
ly. In this paper we report a patient with
FMD who suffered from numbness and
hemiatrophy from 2 months of age.

A 27-month-old girl was referred to our
hospital to evaluate her hemiatrophy. Her
left upper and lower limbs were smaller
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than the limbs of the other side. Her weight
was 11 kilograms (less than 3™ percentile),
her height was 92 centimeters (between 75
and 90 percentile).

The problem started when she was 2
months of age and her mother attributed
the problem to routine vaccinations (Diph-
theria, Tetanus, Pertussis, Hepatitis B, and
oral Poliomyelitis) that she received at this
age. Her mother noticed mottling, occa-
sional cyanosis, and relative coldness in the
left lower limb, a few days after receiving
the vaccine. The vaccines were injected to
her left thigh. The above-mentioned symp-
toms were aggravated by cold weather and
water exposure (even moderate tempera-
ture) and accompanied with restlessness.
The signs and symptoms were constant and
not paroxysmal. She had not received any
other vaccine since then, in consideration
of the possible immunodeficiency.

On the affected side (left side), her nails
were dystrophic, and compared to the other
side the length and circumferences of the
limbs were smaller (Fig. 1-3), the limbs
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Figure 1 - The size and length of the left hand is smaller
than the other side and the nails appear dystrophic.
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were colder and the peripheral pulses were
significantly weaker. There had been oc-
casional ulcers at the tip of the toes and
fingers (Fig. 2). Her mother told us that af-
ter 2.5 years, she had not cut the patient’s
nails for a long time, as they had not grown
normally. At the age of 2.5 years, she was
limping on left side and the skin of the af-
fected side was thinner. She had left foot
drop since 3 weeks, after a few days of hos-
pitalization.

Auscultation of heart, abdomen (abdominal
aorta and renal arteries), neck (carotid and
vertebral arteries), and lungs were normal.
Abdominal examination was unremarka-
ble. She suffered from hypertension, which
had been detected at 18 months of age. Her
blood pressure was 170/100 mmHg (meas-
ured from the right arm) on admission.
Blood pressure was not measured from the
affected limbs as they were very sensitive
to pain (allodynia).

In the past medical history, her birth weight
was 4 kilograms, she was born by cesarean
section at 38 weeks of gestation because of
vaginal bleeding and meconium aspiration.
Her parents were non-consanguineous. She
was admitted in different medical centers
and several differential diagnoses such as
immunodeficiency, coagulation disorders
(she had received heparin), antiphospholipid
syndrome, vasculitis (she received high dose
methylprednisolone for 2 days), and viral
hepatitis were considered, she did not have
immunodeficiency and all related workups
were concluded with normal results.

Figure 2 - Left foot is smaller than the right foot, with
ulcers at the tip of the toes.

Ten months prior to the current admission a
computerized tomography angiography re-
ported as follows; Normal left axillary ar-
tery, significant narrowing in the mid and
distal part of the brachial artery, abrupt

Figure 3 - The left side limbs are shorter and
smaller than the other side.
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cut off at the level of anterior cubital area
in the brachial artery before bifurcation.
Distal to the mentioned site, radial and
ulnar arteries were not visible. Left com-
mon iliac artery, left external iliac and left
common femoral artery and superficial
femoral artery were smaller than the right
side. Narrowing of the left popliteal artery
was seen. Narrowing of the left posterior
tibialis was seen and distal part of the left
popliteal artery was not opacified. Left an-
terior tibialis artery was not seen (Fig. 4).
At 18 months of age she was evaluated in
a tertiary university hospital. Diagnoses of
reflex sympathetic dystrophy or complex re-
gional pain syndrome were suggested and
the neurosurgeon consultant recommended
performing sympathetic block. Left thora-
coscopic cervicothoracic sympathectomy
and open left lumbar sympathectomy were
performed. The temperature of the left
limbs increased afterward but this was a
temporary favorable effect that lasted for
just a few weeks.

The laboratory work-up results were nor-
mal except for plasma renin =37.7ulU/mL
(reference rage =0.06-4.69 plU/mL) and
aldosterone =746 pg/mL (reference range;
early morning supine =20-180 pg/mL, up-
right 2h= 30-400 pg/mL).

At 27 months of age, the bone age (meas-
ured by plain wrist radiography) of the right
hand was reported as 24 months, and in the
left hand (the affected side) as 15 months.
Ultrasonography of kidneys showed that
the length of the right kidney was shorter
(68 mm) than the left kidney (84 mm).
Echogenicity of both kidneys was normal.
Electromyography and nerve conduction
velocity of the left extremities suggested
considering small fiber neuropathy. Tran-
sthoracic echocardiography showed left
ventricular hypertrophy and tricuspid valve
regurgitation. Abdominal ultrasonography
was normal.

She was administered enalapril tablets 5
mg/day/twice a day, aspirin 5 mg/kg/day/
twice a day, hydralazine infusion 25 mL
in the case that the blood pressure meas-
urement was equal to or more than 130/90
mmHg, cilostazol tab 25 mg twice a day
(for upper and lower limbs ischemia).
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Figure 4 - The computerized tumor angiography revealed significant
narrowing in the following arteries of left upper extremity: mid and
distal part of the brachial artery, anterior cubital area in the brachial
artery before bifurcation, radial and ulnar arteries, and also in the fol-
lowing arteries of the left lower extremity: common iliac, external iliac,
common femoral, superficial femoral, popliteal, posterior tibialis, dis-
tal part of the popliteal artery, and anterior tibialis artery.

A biopsy of the sural nerve was performed

with the following result:

— Fibrous thickening, irregular medial
epineurium (fibromuscular dysplasia),
and small artery.

— Peripheral neuropathy mainly axonal
with secondary myelin break down and
minimal focal nerve fiber loss (angio-
pathic neuropathy).

She was discharged with enalapril tablets,

2.5 mg twice a day, and amlodipine, 2.5 mg

twice a day, hydralazine tablets, 2.5 mg, in

the case that her blood pressure measured

130/90 mmHg or more. In addition, she

was under treatment with aspirin tablets

(50 mg daily) as anti-platelet aggregation

therapy and nifedipine tablets, 5 mg for

Raynaud’s phenomena twice a day. During

a one-year follow up, hydralazine was dis-

continued and hypertension was controlled
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with increase dosage of amlodipine to 2.5
mg three times daily and enalapril tablets
2.5 mg twice a day. In the follow-up visits
until 3 years after the patient’s discharge
she has not developed any new problem
and her blood pressure has been controlled
by enalapril and nifedipine.

Fibromuscular dysplasia (FMD) was de-
scribed by Leadbetter and Burkland (1, 3)
in a 5.5 year old boy with severe hyperten-
sion (3) in 1938 for the first time (1, 3).
Our patient presented it in early infancy,
which is very rare for FMD and, based on
our review of the literature, this case is the
youngest patient with FMD that has been
reported in the literature (4-15).

The pediatric population with FMD show
more frequent family history of FMD
than adults (13). In 6-10% of familial
FMDs, autosomal dominant transmis-
sion beside incomplete penetrance along
with variable expressivity is proposed
and no specific gene has been found yet
(12). FMD has not been associated with
gene polymorphism. Associations be-
tween genetic mutations attributed with
connective tissue disorders, such as the
COL3IA gene, transforming growth
factor (TGF)-B1 and B2 genes, and the
ACTA2 gene had been imperceptible
(14). It seems there is no a major gene
for FMD and multifocal FMD may have
been associated with MYLK, OBSCN,
DYNC2H1 and RNF213 genes (15).
Transient ischemic attack (TTA), dissection
or stroke may occur when FMD involves
carotid or vertebral arteries. FMD may
cause stenosis, dissection, obstruction and
aneurysm but many patients with FMD are
asymptomatic. In persons with cervical
bruit, a whooshing sound in the ear, stroke,
TIA, dissection of an artery, onset of hyper-
tension at or below 35 years of age, FMD
should be considered (1). If FMD affects
renal arteries, hypertension is the most
common presentation. Our patient had re-
nal artery involvement in the right kidney.
According to the United States Regis-
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try for FMD, all children with FMD have
hypertensione, and abdominal bruits and
headache are common presentations, renal
vessels are the most commonly involved
and mesenteric and abdominal aorta are
also often affected. Cervical bruits are not
frequent (5.3%) and no coronary involve-
ment is reported. About 7% of the affected
children had bruits over the epigastrium,
carotid and flanks [epigastrium (7.4 %),
carotid arteries (7.4%), and flanks (7.7%)]
but not on the femoral arteries. However, in
adults 34.6% had carotid bruits. The most
prevalent sign in children was renovascu-
lar hypertension. In adults, pulsatile tinni-
tus, neck pain and carotid artery dissection
have been reported significantly more com-
monly (13).

FMD in cervical and cranial vessels may
cause dissection and then present as head-
ache, strokes, Horner’s syndrome, intracra-
nial aneurysm and hemorrhage (2). FMD
mainly affects medium-sized arteries (4).
In the general population, systemic hyper-
tension is not common in childhood, and
usually is secondary to background disease
and problems. Encephalopathy caused by
hypertension with signs and symptoms of
dizziness, nausea, poor activity and un-
steady gait have been reported in FMD (5).
FMD may show the same presentation
of necrotizing vasculitis or remain with-
out any symptoms. It can cause mesen-
teric ischemia or claudication. In children
younger than 4 years of age, FMD is likely
to be similar to vasculitis. Ehlers-Danlos
syndrome type 4, Marfan, Alport, and
pheochromocytoma are among the condi-
tions associated with FMD (6). FMD can
lead to strokes in children with systemic
arteriopathy and hypertension (7). Intimal
fibroplasia of the right coronary artery as-
sociated with fatty infiltration of the right
ventricular myocardium has been reported
as the cause of sudden death in children
(8). Arteries dissection is generally the rea-
son for acute limb ischemia in iliac FMD.
Iliac FMD may cause bruit, heard from the
umbilicus to the inguinal region. Brachial
arteries are the most commonly involved
arteries in the upper extremities (3). In the
majority of FMD cases (more than 80%),
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multifocal stenosis with the string-of-
beads are seen in angiography (2).
Differentiating FMD from vasculitis can be
difficult and sometimes patients were treat-
ed for primary vasculitis. Our patient was
evaluated for vasculitis twice but we didn’t
find any trace of vasculitis in para clinical
findings. However, she was treated as for
primary vasculitis and/or antiphospholipid
syndrome by pulse therapy with methyl-
prednisolone but we didn’t find significant
response to treatment. Large-vessel vas-
culitis can manifest without alterations in
acute-phase reactants in up to 40% of pa-
tients and their angiographic appearance
may be similar (9). Vascular Ehlers-Danlos
and Williams’ syndromes, type 1 neurofi-
bromatosis, atherosclerotic or inflamma-
tory artery diseases are the differential di-
agnosis of arterial stenosis caused by FMD
(2). Because the first presentation of our
case, the patient was considered to have
other diseases, such as reflex sympathetic
dystrophy and complex regional pain syn-
drome. Side effects of BCG vaccine were
also suggested.

The diagnosis of FMD is made mostly
on the basis of the angiographic. Based
on the layer involved of the arteria wall
(intima, media, adventitia), FMD is patho-
logically classified (10). Adventitial FMD
is the least prevalent type of FMD. In the
extremities, external iliac arteries are the
most commonly involved. Involvement of
arteries below the inguinal ligament are
uncommon. FMD of external iliac artery
is often asymptomatic, however claudica-
tion or, more rarely, acute limb ischemia
may occur (3). In our case, CT-angiogra-
phy showed that all the arterial branches
of the lower and upper limbs, from bra-
chial to ulnar and radial and from iliac
and femoral to tibialis arteries, had been
affected and had led to atrophic limbs,
dystrophic nails, and finger and toe ulcers.
In our patient, the diagnosis was made by
sural nerve biopsy.

Treatment options for FMD include anti-
platelet therapy, balloon angioplasty, and
stent placement or surgical repair of aneu-
rysm (1). European consensus on the di-
agnosis and management of fibromuscular
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dysplasia in 2014, has recommended revas-
cularization as a treatment for hypertensive
adult patients with FMD-related renal ar-
tery stenosis (RAS) who have hypertension
of recent onset (as a first line of treatment),
medical therapy failure, renal insufficiency
or degradation of renal function specifical-
ly after prescription of angiotensin convert-
ing enzyme inhibitor, angiotensin 2 recep-
tor blocker or a renin inhibitor, and in cases
of reduction of renal size caused by FMD
(11). In this patient, signs and symptoms
were managed by nifedipine, enalapril,
aspirin and cilostazol and occasional hy-
dralazine.

We suggest that FMD should be considered
in hypertensive children especially when
no other reason has been identified.
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