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CASE REPORT

Resistant hypertension after renal infarction in a man with
fibromuscular dysplasia

Nikolina Bukala, Dra�zen Pekovb,c, Luka Penezi�cd, Bojan Jelakovi�ca,c and �Zivka Dikaa,c

aDepartment of Nephrology, Arterial Hypertension, Dialysis and Transplantation, University Hospital Centre Zagreb, Zagreb, Croatia;
bDepartment of Diagnostic and Interventional Radiology, University Hospital Centre Zagreb, Zagreb, Croatia; cSchool of Medicine,
University of Zagreb, Zagreb, Croatia; dDepartment of Urology, University Hospital Centre Zagreb, Zagreb, Croatia

ABSTRACT
We report the case of 39-year-old Caucasian man presenting in emergency department with
new onset of severe hypertension with hypokalaemia eight weeks after renal colic. Patient was
referred to a hypertension unit for further investigation. Hormonal analysis confirmed secondary
aldosteronism and slightly impaired kidney function. Imaging revealed smaller right kidney,
‘string of beads appearance’ of distal part of right renal artery, a short zone of dissection and
renal infarction. Renal scintigraphy showed significant blood flow reduction and severe func-
tional damage of the right kidney. Despite multidrug antihypertensive treatment patient’s hyper-
tension was resistant and target organ damage evolved. After initial patient’s refusal, he was
later successfully treated with laparoscopic simple nephrectomy. Histopathological analysis con-
firmed renal artery dissection and medial fibroplasia. Thereafter, hypertension was controlled
with trandalopril monotherapy. This is a first case report of the patient with renovascular multi-
focal fibromuscular dysplasia, dissection and renal infarction whose diagnosis of the disease was
confirmed by angiography and histopathologic analysis. Resistant hypertension was successfully
treated with nephrectomy.
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Case report

A 39-year-old Caucasian man with no previous his-
tory of comorbidities or traffic accident-related or
other abdominal trauma was examined by urologist in
emergency department (ED) at our hospital because
of acute colic pain in the right flank with no fever or
other urinary symptoms. He had negative cardiovas-
cular family history. The patient was a smoker (20
pack years) without chronic drug therapy. On phys-
ical examination, he had right costovertebral angle
tenderness and a normal blood pressure (BP) (126/
81mm Hg). Blood and urine laboratory analysis,
except for estimated glomerular filtration rate (eGFR)
and blood leukocytes, were normal (Table 1). Kidney,
ureter and bladder X ray as well as renal ultrasound
showed neither hydronephrosis nor renal stones.
During observation in ED, his pain was successfully
treated with analgesics. He was discharged as renal
colic, recommended to do computed tomography
(CT) scan of urinary tract and prescribed pain killers.
Eight weeks later, he referred to our ED because of
severe headache. Physical examination revealed a BP

of 200/136mmHg, tachycardia (103 beats per minute
(bpm)) with normal fundus and without any focal
neurological signs. Sinus rhythm and left ventricular
hypertrophy were recorded by the electrocardiogram.
Laboratory analysis revealed hypokalaemia with
mildly reduced eGFR (Table 1). He was treated with
nitrates, amlodipine and urapidil (2� 0.4mg glyceryl
trinitrate sublingually, amlodipine 10mg, urapidil
60mg), and BP decreased to the values of 180/
110mm Hg with cessation of headache. Patient
refused hospitalisation, but accepted further evalu-
ation through the outpatient clinic. He was discharged
with amlodipine 10mg and potassium citrate. Few
weeks later he was initially referred to an endocrin-
ologist. At that exam BP was high (right arm 192/
133mmHg; left arm 185/128mmHg). Hormonal ana-
lysis confirmed secondary aldosteronism (plasma
aldosterone concentration 1010 pmol/L, renin plasma
activity 160.5 lg/L/h). Endocrinologist added spirono-
lactone 100mg to amlodipine, and transferred patient
to the hypertension unit where patient complained on
headache and confirmed often usage of non-steroidal

CONTACT �Zivka Dika zivkadika1@gmail.com Department of Nephrology, Arterial Hypertension, Dialysis and Transplantation, University Clinical
Hospital Centre Zagreb, Ulica Mije Kispati�ca 12, Zagreb, 10000, Croatia
� 2021 Informa UK Limited, trading as Taylor & Francis Group

BLOOD PRESSURE
2021, VOL. 30, NO. 6, 421–427
https://doi.org/10.1080/08037051.2021.2003180

http://crossmark.crossref.org/dialog/?doi=10.1080/08037051.2021.2003180&domain=pdf&date_stamp=2021-12-08
https://doi.org/10.1080/08037051.2021.2003180
http://www.tandfonline.com


anti-inflammatory drugs (NSAID). BP was 200/
130mmHg, heart rate 95 bpm, BMI 30 kg/m2. Serum
potassium was 3.9mmol/L, eGFR 63mL/min/1.73 m2,
dipstick urinalysis revealed proteinuria 3þ without
erythrocyturia, 24 h urine: proteinuria 2.73 g, albumin-
uria 2398mg) (Table 1). The kidney ultrasound
showed significant asymmetry in the kidney size with
left being 3 cm longer in length. Computed tomog-
raphy renal angiography showed normal left renal
artery, while the right one was gracile with multiple
alternating stenosis and dilatations in distal half of
main artery with a short zone of dissection and large
infarction of caudal part of the right kidney (70% of
the kidney volume) (Figure 1). Due to extensive and
morphologically irreversible changes of the renal
artery and kidney, endovascular treatment was not
indicated. In order to assess the viability of right renal
parenchyma, radionuclide technetium-99m mercap-
tuacetyltriglycine (99mTc MAG) imaging was per-
formed showing severe functional damage with
residual function of 11%. Antihypertensive therapy
was modified in perindopril/amlodipine 10/10mg,
spironolactone 100mg, nebivolol 2,5mg, moxonidine
0.6mg and urapidil 2� 90mg. While hypokalaemia
was still present, it was not decided to add thiazide
diuretic until potassium became normal. Despite six
antihypertensive drugs, a month later hypertension
was still uncontrolled (Table 1, Figure 2(A)).
Magnetic resonance (MR) angiography (head to pel-
vis) was performed screening for additional fibromus-
cular dysplasia (FMD) lesion. The scan showed
hypoplastic right vertebral artery and stenosis of cra-
nial M2 truncus of left middle cerebral artery. Due to
his young age, severe resistant hypertension with

target organ damage, high plasma renin activity with
renal artery stenosis which could not be treated endo-
vascular, we recommended a nephrectomy as a
method of choice. He initially refused the procedure,
but several weeks later (38weeks after the onset of
first symptoms) laparoscopic simple nephrectomy was
performed. Histopathologic analysis confirmed arterial
dissection and medial fibroplasia (Figure 3). After
nephrectomy his BP was controlled with only 1mg of
trandalopril. In subsequent controls, 6months and a
year after nephrectomy, he had controlled hyperten-
sion with same antihypertensive monotherapy (Figure
2(B)) having normal potassium level, mildly reduced
eGFR and moderate albuminuria (Table 1).

Discussion

Fibromuscular dysplasia (FMD) is an idiopathic, seg-
mental, non-atherosclerotic and noninflammatory
stenotic disease of small- and medium-sized arteries.
The arterial lesions of FMD are classified according to
the angiographic appearance as focal or multifocal
FMD with or without the presence of aneurysm, dis-
section, or tortuosity in same or other vascular beds
[1–2]. Kidney infarction is a very rare cause of hyper-
tension, usually associated with upstream vascular
lesions [3–4].

Several aspects of this presentation are intriguing,
but some at the same time at start were misleading.
First, renal colic is a frequent complaint evaluated at
EDs, but renal infarction is its rare cause with an
incidence of about 0.004–0.007% [5–7]. In a French
single-centre retrospective angiographic study of 186
cases of renal infarction, 81.8% were caused by renal

Table 1. Laboratory data at the first and second emergency department visits and at first and control nephrologist visits prior
and 1 year after nephrectomy.

First emergency
department visit

Second emergency
department visit

First
nephrologist

visit
Control nephrologist

visit prior nephrectomy

Control nephrologist
visit 1 year after
nephrectomy

White blood cells (�109/L) 15.7 12.2 7.4 7.3 6.8
Neutrophils (%) N/A 73.3 67.1 64.5 61.9
Red blood cells (�1012/L) 4.99 5.75 5.91 5.12 5.83
Hemoglobin (g/L) 154 173 161 156 177
Platelets (�109/L) 367 389 332 324 321
CRP (mg/L) 6,3 1.7 1.1 0.5 1.2
Serum creatinine (lmol/L) 122 113 123 154 115
eGFR (mL/min/1.73 m2) 64 70 63 48 68
Serum potassium (mmol/L) 4.0 2.8 3.9 4.6 4.5
Serum sodium (mmol/L) 136 139 137 137 135
Dipstick test normal N/A protein þ3 protein þ1 protein trace
24 h urine
Proteinuria (g) N/A N/A 2.73 0.64 0.23
Albuminuria (mg) N/A N/A 2398 442 106
Potassium (mmol) N/A N/A 102 73 90
Sodium (mmol) N/A N/A 128 157 239

CRP: C-reactive protein; eGFR: estimated glomerular filtration rate (GFR) using Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) Equation;
N/A: not available.
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artery lesion predominantly atherosclerosis disease
(34.4%) followed by dissecting haematoma (23.2%)
and fibromuscular dysplasia (19.2%) [3]. According to
the US and European/International fibromuscular
dysplasia (FEIRI) registry, renal artery dissection and
renal infarction were more common presentation of
FMD in men than women [2,8]. At the time of renal
colic, our patient had normal BP and normal labora-
tory data, except mildly decreased eGFR.

Second intriguing aspect of the presentation was
new onset of hypertension with hypokalaemia eight
weeks after renal colic suggesting on aldosteronism.
We confirmed that it was the case of secondary aldos-
teronism associated with renal artery stenosis, that is,
renovascular hypertension, and renal infarction.
Reported prevalence of spontaneous kidney infarction
in 55 patients referred for hypertension at a French
single-centre hypertension unit was three per 1000.

Figure 1. (A) Multi-slice computed tomography angiography, reformatted maximum intensity projection (MIP) image, oblique pro-
jection in coronal plane, string of beads appearance (white arrows) of right renal artery with aneurysm (black arrow) and dissec-
tion (black arrowhead) in the bifurcation area and consequent infarction (white arrowheads) of the caudal part of the kidney. (B)
Multi-slice computed tomography angiography, reformatted volume rendering (VR) image, oblique projection, string of beads
appearance (white arrows) of right renal artery with aneurysm (black arrow) and dissection (white arrowheads) in the bifurcation
area and consequent infarction of the caudal part of the kidney.
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Figure 2. (A) Twenty-four-hour ambulatory BP monitoring (ABPM) with six drug antihypertensive treatment 27weeks after first
emergency department visit. The 24-hour ABPM on our patient showed 100% usable BP recordings with a 24-hour mean of 131/
80mm Hg and a HR of 72 bpm, a daytime mean of 139/86mm Hg with HR rate 77 bpm and night-time mean of 113/67mm Hg
with HR 77 bpm. There was preserved nocturnal dipping (18.7% for systolic and 22.1% for diastolic - normal systolic and extreme
diastolic dipping). There was no white coat effect with an initial reading of 144/95mm Hg. Morning BP surge was not present.
The study demonstrated physiological variability of SBP and DBP during the day and high during the night (SBP/DBP þ/� SD for

424 N. BUKAL ET AL.



More than half of those patients (30 of 55 patients)
presented with acute hypertension. Furthermore, as in
the case of our patient, patients with acute hyperten-
sion in the study were more likely to report a history
of lumbar pain, to develop malignant hypertension,
and to have higher plasma renin concentrations than
patients with long-standing hypertension [4].

Electrocardiographic indices like the Sokolow–Lyon
Index (SLI) are recommended as diagnostic screening
methods for left ventricular hypertrophy (LVH). Our
patient had LVH recorded on the electrocardiogram.
In aforementioned French single-centre study patients
with longstanding hypertension on admission at
hypertension unit had SLI significantly higher than
patients with acute hypertension (3.6 vs. 2.4,
p¼ 0.0002), but significant deviations in SLI were
recorded in patients with acute hypertension
(2.4 ± 5.0) [4]. Such a large standard deviation (twice
the arithmetic mean) might speak in favour of largely
dispersed data and thus SLI inaccuracy. According to
CARLA study, relations of SLI and echocardiographic
parameters of LVH are weak (AUC of SLI to predict
LVH was 55.3% (95% CI: 52.4–58.2), sensitivity of the
SLI was 5%, specificity 97%) with poor discrimination

ability for LVH [9]. The above results may indicate
that our patient without previously recorded comor-
bidities may not have had LVH, but the above cannot
be confirmed or ruled out because no echocardiog-
raphy was performed at that time.

Among patients with renovascular hypertension
around 10%. accounts on FMD. According to the
ARCADIA POL and FEiRI data renovascular hyper-
tension is common form of FMD (84-90,9%), gener-
ally well controlled with low median number of
antihypertensive drugs (median (IQR) ¼ 2 (1–3)).
Resistant hypertension is observed in 8,1% of FMD
patients which represent the patients that should be
screened for renovascular hypertension [2,10]. Renal
angiography of our patient showed multifocal FMD
of a distal portion of the right renal artery with dis-
section and renal infarction. Radionuclide scan con-
firmed kidney afunction. Barbey et al. reported a case
of a young man initially diagnosed as a ureteral colic
with microhaematuria and normal BP who developed
severe hypertension with hypokalaemia six weeks
later. Further investigations revealed 2 cm smaller
affected kidney on abdominal ultrasound, massive
renal infarction secondary to renal multifocal FMD

Figure 2. (Continued)
day ¼ 139/86 þ/�6.5/4mm Hg; SBP/DBP þ/� SD for night ¼ 113/67 þ/� 14.8/12.3mm Hg). bpm: beats per minute; DBP: dia-
stolic blood pressure; HR: heart rate; SBP: systolic blood pressure; SD: standard deviation. (B) Twenty-four-hour ambulatory BP
monitoring (ABPM) a year after nephrectomy with 1mg of trandalopril. The 24-hour ABPM on our patient showed 96% usable BP
recordings with a 24-hour mean of 122/77mm Hg and a HR of 82 bpm, a daytime mean of 122/80mm Hg with HR rate 86 bpm
and night-time mean of 122/73mm Hg with HR 74 bpm. There was no nocturnal dipping (0% for systolic and 8.8% for diastolic).
There was no white coat effect with an initial reading of 117/83mm Hg. Morning BP surge was not present. The study demon-
strated physiological variability of SBP and DBP during the day and the night (SBP/DBP þ/� SD for day ¼ 122/80 þ/�13.4/
12.8mm Hg; SBP/DBP þ/� SD for night ¼ 122/73 þ/� 12/8.3mm Hg). bpm: beats per minute; DBP: diastolic blood pressure;
HR: heart rate; SBP: systolic blood pressure; SD: standard deviation.

Figure 3. Histopathologic finding of medial fibroplasia of the right renal artery. (A) Macroscopic view of aneurysmatic part of a
vessel. (B) Internal elastic membrane is lost in some areas (elastic stain). (C) Alternating areas of thinned media and thickened
fibromuscular ridges containing collagen (blue in trichrome stain throughout the thickened media). (Courtesy of Asst Prof. Stela
Bulimbasic, Department of Pathology and Cytology, University Hospital Centre Zagreb).
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dissection on renal angiography and kidney afunction
on radionuclide scan. His renovascular hypertension
was successfully treated and controlled with 20mg of
lisinopril [11]. Our patient had severe most likely
resistant hypertension with target organ damage and
eventually his hypertension was successfully treated
with simple nephrectomy and later on controlled with
1mg of trandalopril.

Among patients with apparent treatment-resistant
hypertension, suboptimal medication adherence may
be a significant contributor to inadequate blood
pressure control [12]. Although assessment of medi-
cation adherence by measuring medications in urine
or serum was not feasible for routine clinical prac-
tice in our hospital at the time of the patient’s clin-
ical presentation, the following clinical data of the
patient might indicate medication adherence and
diagnosis of resistant hypertension. Target organ
damage in our patient was primarily renal – new
onset of proteinuria eight weeks after renal colic.
There was further progression of proteinuria with
stable eGFR and higher serum potassium levels, but
at low normal range despite introduction of spirono-
lactone therapy (Table 1). After referral to nephrolo-
gist who added ACE inhibitor among other
antihypertensive drugs, there was significant reduc-
tion of proteinuria, but also decrease in eGFR and
normalisation of serum potassium indicating effect
of ACE inhibitor on glomerular filtration, intraglo-
merular pressure and adrenal aldosterone synthesis.
In subsequent controls 6months and a year after
nephrectomy he had controlled hypertension with
ACE inhibitor monotherapy (Figure 2(B)) having
normal potassium level, further reduction of protein-
uria despite increase in 24 h natriuria and recovery
of renal function (eGFR) to values at the onset of
renal colic (Table 1). The described scenario sug-
gests the use of at least three antihypertensive drugs
(spironolactone and fixed combination of perindopril
and amlodipine) in the treatment of our patient.
The use and effect of ACE inhibitor are most likely
evident due to the recovery of renal function (GFR
and further reduction of proteinuria) after removal
of the underlying condition (ischemic kidney) by
nephrectomy despite continued ACE inhibitor
monotherapy.

We presented successfully treated new-onset most
likely resistant hypertension with unilateral nephrec-
tomy in a patient with multifocal FMD, renal artery
dissection and renal infarction in whom endovascular
intervention was not possible. There is diversity of
clinical presentations and disease course in patients

with renal infarction and hypertension. Some develop
acute severe hypertension that evolves into longstand-
ing hypertension as is most likely the case with
our patient.
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