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Background: Young adults meeting hypertension diagnostic criteria have a lower prevalence of a hypertension diagnosis. Headache is a 
rather common symptom among young people. Fibromuscular dysplasia (FMD) is an idiopathic, segmental, nonatherosclerotic and non-
inflammatory disease of the muscular tunica of arterial walls, leading to stenosis of small and medium-sized arteries. Fibromuscular dysplasia
is much more common than previously thought and is a treatable cause of secondary hypertension. Case presentation: We present the 
case of an 18 y.o. young woman, with headache and high blood pressure. "White coat hypertension" was suspected. Clinical history with 
abrupt onset and increasingly difficult to treat hypertension especially in women, were suggestive for renal artery stenosis. Renal ultrasound 
and digital subtraction angiography confirmed the aspect of FMD. Sequential percutaneous renal artery angioplasty was later performed with 
improved evolution both from the clinical point of view and controlled blood pressure below 140/90 mmHg with minimal antihypertensive 
regimen. Angio CT exam of neck and brain arteries was performed, no other FMD typical lesions were identified. Conclusions: Medical 
treatment is first indicated for the hypertensive patient. In this particular case percutaneous renal artery angioplasty showed significant im-
provement in reduction of antihypertensive treatment in a young patient with secondary hypertension. Further monitoring and management of 
this patient will include blood pressure measurements at 3-month intervals and renal function measurements annual, as well as non-invasive 
duplex ultrasonography at 12-month intervals, follow-up is indefinite. It remains challenging whether the patient can be medically managed 
on antihypertensive medication alone. 
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Introduction
Headache is a rather common symptom among young 
people. It can become a health issue in 12 to 18 years old 
category of patients especially because it affects their qual-
ity of life, increases the number of absences in school and 
it can raise the health-related costs in young population. 
Headache as a symptom is more frequent in girls, with a 
higher prevalence range for migraine and episodic tension-
type headache [1].

Fibromuscular dysplasia is an idiopathic, segmental, 
nonatherosclerotic and non-inflammatory disease of the 
muscular of arterial walls, leading to stenosis of small and 
medium-sized arteries [2]. It most commonly involves the 
renal arteries (60-70% of cases) followed by cervico-cra-
nial, non-renal abdominal and coronary arteries [3-5]. In 
about one third of cases it affects multiple vascular beds. 
Fibromuscular dysplasia is much more common than pre-
viously thought, perhaps affecting as many as 4% of adult 
women [6]. Compared to middle-aged and older adults, 
young adults meeting hypertension diagnostic criteria have 
a lower prevalence of a hypertension diagnosis [7].

Case presentation
We present the case of an 18-year-old young woman, who 
presented herself to her family physician office with cepha-
lalgia, fatigue, and palpitations. The main symptom was 

an intermittent pulsating headache, with an insidious on-
set, localised mainly in the forehead, which occurred in 
different moments of day, independent of exercise, stress, 
emotions or other triggers. No previous significant diseases 
in her past medical history, no active or passive smoking 
and usage of oral contraceptives were noticed. Family his-
tory was positive for primary hypertension in both ma-
ternal grandparents. The physical examination revealed a 
body mass index of 20.7kg/m2, apparently no respiratory 
or infectious disease and no signs of neurological disorder 
at the time of examination. No detectable heart or vas-
cular, including abdominal vascular bruits were detected. 
Vital signs including blood pressure measurement were 
assessed, by using a blood pressure device with appropri-
ate size cuff. Blood pressure in left arm was 155/90mmHg 
and 160/90mmHg in right arm, in sitting position after 
5 minutes at rest, with heart rate about 95 bpm. At this 
time ”white coat hypertension” was suspected, as the pa-
tient had high office blood pressure and no asymptomatic 
organ damage, with criteria for low total cardiovascular 
risk. For diagnostic evaluation, out-of-office blood pressure 
measurement, using home blood pressure monitoring was 
considered. She was proper trained on the methodology 
of home blood pressure monitoring in order to reduce er-
rors during measurement and provide reliable assessment 
of home blood pressure. 

The patient returned at the family physician office after 
one week of home blood pressure measurements, in order 
to define the appropriate management strategy. Triple an-
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tihypertensive drug treatment was initiated using angio-
tensin-converting-enzyme inhibitor, diuretic and calcium 
channel blocker. After 14 days, there was no adequate re-
sponse to antihypertensive drug therapy, blood pressure 
values remaining 180/100mmHg and persisting headache.

In order to identify the aetiology of hypertension (sus-
pected secondary hypertension) and maximize prediction 
of cardiovascular risk the patient was referred in a tertiary 
hospital. Complete evaluation using routine and addition-
al tests, were performed based on history, physical exami-
nation and findings from previous laboratory tests.

Metabolic panel was within normal ranges including 
unimpaired kidney function. Her 12-leads rest electrocar-
diography detected normal axis, sinus tachycardia, left ven-
tricular hypertrophy (figure 1). 

Echocardiography confirmed the left ventricular hyper-
trophy, an ejection fraction of 60%, with no signs of left 
ventricular dysfunction. Clinical history with abrupt onset 
and increasingly difficult to treat hypertension were sug-
gestive for renal artery stenosis, with suspected fibromus-
cular dysplasia. Endocrinology evaluation combined with 
hormonal laboratory findings excluded endocrine second-
ary hypertension.

A Philips® HD11® ultrasound system was used for the 
abdominal sonography. Asymmetric kidneys were visual-
ised: left kidney - 9.6 cm in long axis, comparing to the 

right kidney that had 10.3 cm. (figure 2, 3). 

In the colour Doppler examination, the origin of both 
renal arteries was localized from the aorta and a turbulent 
flow was noticed in both arteries (figure 4).

High blood velocities were found in both renal arteries, 
peak systolic velocity being within 140-286 cm/sec in con-
secutive measurements. Renal artery stenosis was suspected 
(figure 5). 

Intrarenal spectral Doppler examination revealed the 
“parvus and tardus” waveform in the renal segmental and 
interlobar branches, characteristic for the renal flow distal 
to a stenosis. (figure 6,7).

The patient was referred to renal angiography with dig-
ital subtraction in order to evaluate the renal arteries. A 
typical „string-of-beads’’ appearance was identified in both 
renal arteries, in mid portion, that confirmed the diagnosis 
of fibromuscular dysplasia (figure 8, 9). 

Sequential (right and then left) percutaneous translu-
minal renal angioplasty (PTRA) using standard technique 
was performed with good results (figure 10, 11).

Patient was discharged a few days later with only one 
anti-hypertensive drug – Amlodipine 5 mg daily and anti-
platelet regimen. During follow-up, 24 hours ambulatory 
blood pressure monitoring showed good control of blood 
pressure with 128/75mmHg overall average.

After 3 months no clinical or biologic signs of renal 
damage were noticed. Normal velocities in renal arteries 

Fig. 1. Rest ECG left ventricular hypertrophy Fig. 3. Left kidney morphology in grey scale; compared to right 
kidney notice a long-axis difference between the kidneys.

Fig. 2. Right kidney morphology in grey scale
Fig. 4.  Turbulent flow in the renal arteries, after the origin from 
aorta (arrow).
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at Doppler ultrasound examination and CT – angiogram 
reveals renal arteries in normal range, without involvement 
of cervical and brain arteries.

Discussions
The first case of fibromuscular dysplasia was reported by 
Leadbetter and Burkland in 1938 [8]. Genetic, hormonal 

or environmental factors are being suggested as the patho-
genesis of this disease.

Abrupt onset or uncontrolled hypertension is most com-
monly detected in patients with renovascular hypertension 
due to renal artery stenosis. It is the most common clinical 
presentation of fibromuscular dysplasia in young woman. 

Screening for fibromuscular dysplasia is recommended 
especially in women age bellow 30 years in cases of hyper-

Fig. 5. Color and spectral Doppler exam (triplex Doppler) of the 
left renal artery. High velocities and prolonged acceleration time 
(arrows).

Fig. 7. Spectral Doppler waveforms in the interlobar arteries of the 
left kidney (arrows).

Fig. 9.  Angiogram of left kidney artery (arrow).

Fig. 6.  Spectral Doppler waveforms in the interlobar arteries right 
kidney (arrows). 

Fig. 8.  Right renal artery angiogram with typical string of beads 
appearance (arrow)

Fig. 10.  Left renal artery after successful PTRA
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tension grade 3 (180/110mmHg), small kidney without 
history of uropathy with resistant hypertension. The pres-
ence of fibromuscular dysplasia in at least another vascular 
territory it is a strong indication for screening [2].

Doppler ultrasound is the main non-invasive clinical 
investigation in a young person with hypertension when a 
renal artery stenosis is suspected. Renal artery stenosis is re-
sponsible for 1-10% from 50 million hypertensive patients 
in USA, and 5-18% in Europe [9-11]. In our experience, 
the incidence was 0.7% from 3000 suspected secondary 
hypertension cases examined in 5 years. Most cases were 
older patients with atherosclerosis, only 10% of cases were 
RAS in young people, with renal artery fibromuscular dys-
plasia. 

According to guideline indications for the management 
of blood pressure in chronic kidney disease, a moderate 
suspicion of renovascular hypertension based on clinical 
signs, ultrasound, computed tomography and magnetic 
resonance imaging requires isotope scans and angiographic 
examination. [12].

Currently, there are no randomized trials showing a 
benefit from intervening in fibromuscular dysplasia versus 
medical management.

Percutaneous transluminal renal angioplasty (PTRA) 
should be considered in young patients as ‘intention to 
cure” the hypertension and in those who have a low renal 
volume secondary to ischemic nephropathy at ultrasound 
examination, with a success rate between 83-100% [13-
15].

According to published data restenosis of renal arteries 
after PTRA can occur in 6.7 to 23% of cases after PTRA 
[13-15]. Prolonged duration of hypertension and FMD 

involvement of branch arteries negatively are negative fac-
tors which affect the treatment [16]. Young patients with 
mild hypertension, a short duration of hypertension (<8 
years), unaffected kidney function (normal serum creati-
nine, eGFR) seems to be good predictors in efficacy of 
treatment.

Conclusions
In this case we point out one important cause of secondary 
hypertension, fibromuscular dysplasia, and emphasizes the 
necessity to asses for secondary causes of hypertension in a 
young woman with uncommon cause of cephalalgia.

It is a good clinical practice to check blood pressure 
in every single young patient seen in a medical office for 
whatever reason. In this case use of home blood pressure 
monitoring supports the notion of the prognostic value 
of home blood pressure monitoring and helped us for the 
correct management of a hypertensive patient.

In the 18 years old young woman, we described first the 
morphology of both kidneys in grey scale ultrasound and 
afterward we performed a standard Doppler examination. 
Digital subtraction angiography was the “gold standard” 
for diagnosis and was followed by a successful interven-
tional procedure.

The percutaneous transluminal angioplasty showed 
significant improvement in reduction of antihypertensive 
treatment in a young patient with secondary hypertension. 
Screening for asymptomatic fibromuscular dysplasia affect-
ing other vascular territories was conducted. Brain MRI 
and carotid ultrasound, was negative in detecting other fi-
bromuscular dysplasia lesions. 

Medical treatment is the first indication in hyperten-
sive patient. Further monitoring for the management of 
patient with fibromuscular dysplasia include blood pres-
sure measurements at 3-month and renal function meas-
urements annually. Non-invasive duplex ultrasonography 
at 12-month intervals, follow-up is indefinite. It remains 
to be follow-up whether the patient can be medically man-
aged on antihypertensive medication alone.
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