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Case report
A 53-year-old woman with a medical history of essential 

hypertension, hypercholesterolemia, unipolar depression 
and type 2 diabetes mellitus was diagnosed with dilated 
cardiomyopathy due to chronic dyspnea. Renal function 
was normal [estimated glomerular ϐiltration rate (CKD-EPI 
equation) of > 90 mL/min/1.73 m2], without albuminuria, and 
remained stable throughout the follow-up. The transthoracic 
echocardiography showed a severely dilated left ventricle (LV) 
with severe ventricular dysfunction [left ventricular ejection 
fraction (LVEF) 33% using Simpson’s biplane method] and 
the electrocardiogram showed sinus rhythm with left bundle 

branch block (QRS 150 ms). The cardiac magnetic resonance 
showed the same ϐindings, with a severely dilated LV, non-
hypertrophic, and LVEF of 29% with diffuse hypokinesia. 
No areas of necrosis, ϐibrosis or myocardial inϐiltration 
were found. Cardiac catheterization did not show coronary 
lesions. Over the next 3 years, multiple drugs were started, 
including beta-blockers, angiotensin receptor-neprilysin 
inhibitors, mineralocorticoid receptor agonists, calcium 
channel blockers, diuretics, ivabradine, digoxin, hydralazine, 
and dapagliϐlozin. Because of the persistence of reduced 
LVEF in spite of medical therapy, a cardiac resynchronization 
therapy pacemaker (CRT-P) was implanted. One year after 
the implantation of CRT-P, LVEF improved to 40%; however, 
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Hypertension is a risk factor for the development of heart failure and has a negative impact 
on the survival of these patients. Although patients with these two conditions usually take 
diff erent antihypertensive medications, some patients do not achieve adequate blood pressure 
control and their hypertension becomes resistant or refractory. In this scenario, percutaneous 
renal denervation has emerged in recent years as an alternative to achieve blood pressure 
control goals. We present the case of a 53-year-old woman with a medical history of essential 
hypertension, hypercholesterolemia, unipolar depression, and diabetes, who was diagnosed with 
dilated cardiomyopathy with reduced left ventricular ejection fraction (33%). Despite the initiation 
of multiple antihypertensive medications and placement of a cardiac resynchronization therapy 
pacemaker, the patient remained hypertensive with a left ventricular ejection fraction of 40%. 
At that time, percutaneous renal denervation was performed without complications, and one 
year after the procedure, the patient had improved better blood pressure control and the left 
ventricular ejection fraction increased to 51%. This case illustrates one of the clinical scenarios 
in which it has been suggested that renal denervation may be more benefi cial, as in the situation 
of patients with refractory hypertension and heart failure.
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despite full doses of all antihypertensive drugs the patient 
still had high blood pressure (BP), with an average of three 
standardized BP of 153/88 mmHg. In the presence of 
refractory hypertension, secondary causes were excluded and 
correct adherence to antihypertensive therapy and lifestyles 
was ensured. In addition, uncontrolled hypertension was 
conϐirmed with automated oscillometric blood pressure 
monitoring (AOBPM) (Table 1). Due to the patient’s very high 
cardiovascular risk, renal denervation (RDN) was proposed to 
achieve better BP control. The patient accepted the procedure, 
signed the informed consent took the risks of intervention, 
and was admitted electively. Under local anesthesia, through 
the right femoral artery, 8 radio frequency pulses were 
applied to the main trunk of the left renal artery and 7 radio 
frequency pulses to the main trunk of the right renal artery 
(Figure 1). More pulses in distal branches could not be applied 
due to anatomical difϐiculties. The procedure ended without 
complications and the patient was followed up in the hospital 
for one day. Immediately after the operation, her BP in the 
inpatient department decreased to 118/74 mmHg. One year 
after the RDN, a new AOBPM was performed and showed a 
reduction in BP, achieving a good BP according to guidelines 
(Table 1). Transthoracic echocardiography one year after 
RDN also showed improvement in LVEF, which was 51%.

Discussion
Hypertension is a risk factor for the development of heart 

failure (HF) with a negative impact on clinical evolution 
and also on the survival of these patients [1,2]. In addition, 
the treatment and control of hypertension have a signiϐicant 
impact on reducing hospitalization for HF [3]. For these 
reasons, excellent control of BP is considered essential for 
the prevention and control of HF [4]. Percutaneous RDN is an 
emergent invasive technique used to control BP that consists 
of generating heat injury to the nerves of the sympathetic 
nervous system located around the renal arteries using 
an endovascular catheter that generates radiofrequency 
waves [5]. Efferent renal nerves contribute to hypertension 
by causing renal vasoconstriction, vascular hypertrophy, 
stimulating renin release, and increasing renal sodium and 
water reabsorption. Afferent nerves cause reϐlex activation of 
the sympathetic axis directed to various tissues and vascular 
beds [6]. Initially, percutaneous RDN was considered a rescue 
treatment in patients with resistant hypertension to drug 
treatment [7]. However, in recent years, up to 4 randomized 
multicenter studies with a simulated control group (sham 
control) have robustly demonstrated the efϐicacy and safety of 
RDN in the treatment of patients with moderate hypertension 
with and without drug treatment. Although more studies are 
still needed to facilitate the selection of patients who could 
beneϐit from RDN, it has been proposed that patients with 
HF could be good candidates due to the improvement in the 
autonomic balance, the decrease in the activity of the renin-
angiotensin system and the reduction of cardiac remodeling 
[8]. In summary, we present a patient with HF and refractory 
hypertension who presents a very high cardiovascular risk. 
After a successful RDN, BP was reduced and hypertension was 
well controlled.

References
1. Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, 

Ramirez A, Schlaich M, Stergiou GS, Tomaszewski M, Wainford RD, 
Williams B, Schutte AE. 2020 International Society of Hypertension 
Global Hypertension Practice Guidelines. Hypertension. 2020 
Jun;75(6):1334-1357. doi: 10.1161/HYPERTENSIONAHA.120.15026. 
Epub 2020 May 6. PMID: 32370572.

Table 1: Data of automated oscillometric blood pressure monitoring before and one 
year after the RDN. 

Before RDN After RDN

Time Systolic BP
[mmHg (SD)]

Diastolic BP 
[mmHg (SD)]

Systolic BP 
[mmHg (SD)]

Diastolic BP 
[mmHg (SD)]

11:00 147 86 138 86
12:00 145 84 148 103
13:00 118 70 134 92
14:00 93 55 125 77
15:00 135 72 131 77
16:00 167 71 130 79
17:00 133 60 129 71
18:00 141 77 134 77
19:00 149 82 134 104
20:00 143 69 131 71
21:00 123 60 131 81
22:00 125 65 139 78
23:00 147 81 140 73
0:00 140 66 117 60
1:00 127 60 123 62
2:00 135 62 125 67
3:00 154 74 128 69
4:00 139 66 129 70
5:00 127 69 133 64
6:00 135 68 128 67
7:00 128 77 152 73
8:00 154 80 155 88
9:00 155 81

10:00 167 88
Overall 140 (17.84) 72 (10.11) 133 (12.66) 77 (12.27)
Wake 
period 142 (19.90) 74 (10.27) 136 (13.59) 82 (12.27)

Sleep 
period 137 (12.55) 68 (9) 129 (9.86) 68 (6.8)

RDN: Renal Denervation; BP: Blood Pressure; SD: Standard Deviation.

Figure 1: Angiography of the Left (a) and Right (b) renal arteries during the process 
of renal denervation.
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