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Combined percutaneous renal artery denervation
and angioplasty: still too early to consider

them complementary?
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In case of renovascular hypertension, percutaneous renal
artery transluminal angioplasty alone is still far from
demonstrating predictable clinical results. Assuming a
potential synergistic effect, we reported the first case of
combined percutaneous renal denervation and angioplasty
as intention-to-treat strategy in a very high cardiovascular
risk patient.
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INTRODUCTION

ercutaneous renal artery angioplasty for renovascular
P hypertension treatment is still a controversial topic,

since current evidence suggests that very high tech-
nical success rates are paradoxically accompanied by incon-
sistent clinical improvement [1-3]. On the other hand,
percutaneous renal denervation (RDN) is an emerging inter-
vention, gaining consensus for resistant essential hyperten-
sion treatment [4]; however, its application in patients with
renal artery stenosis has not been completely explored.
Given the assumption that renal artery percutaneous trans-
luminal angioplasty (PTA) and denervation are not only
feasible but also synergistic in a combined approach, we
present the first case of renovascular resistant hypertension
“off-label” but successfully receiving both interventional
treatments, with promising short-term outcome.

CASE REPORT

In June 2024, a 54 year-old heavy smoker man with chronic
kidney disease (G2Al kidney disease: improving global
outcomes stage), chronic coronary syndrome, antiphospho-
lipid syndrome, hyperhomocysteinemia, active multiple my-
eloma — just requiring target, potentially nephrotoxic,
therapy — and a recent episode of minor ischemic stroke
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was referred, after multidisciplinary assessment, to our in-
terventional team because of drug-resistant arterial hyper-
tension. In 2006, essential hypertension was already
diagnosed, and effectively treated with two drugs. Seven
years later, his infrarenal aorta was replaced with a Dacron
tubular graft because of Leriche syndrome. Arterial hyper-
tension started to worsen soon after this last surgery, firstly
requiring drug escalation till becoming resistant to maximum
tolerated doses of 10mg oral ramipril daily, 60mg oral
nifedipine bis in die, 4 mg oral doxazosin four times daily,
25 mg oral furosemide bis in die, 50 mg oral spironolactone
daily, 12.5 mg oral carvedilol bis in die, and 5 mg transdermal
clonidine weekly. A recent multislice computed tomography
angiography showed an atrophic left kidney with a hyper-
trophic contralateral one, and iatrogenic dissection flaps
involving the origin of both the superior mesenteric and
the renal arteries resulting in significant stenosis (Fig. 1), with
collateral circulation arising from lumbar arteries. In view of
such secondary component overlap to his primary hyper-
tension, an ambulatory blood pressure monitoring (ABPM)
was performed, documenting average arterial pressure val-
ues of 170/90 mm of mercury (standard deviation 11.8/7.7)
(see Table 1, Supplemental Digital Content 1, http://links.
Iww.com/HJH/C753). Therefore, according to both the sat-
isfactory therapeutic compliance and the very high risk of
cerebral and cardiac major events occurrence, the patient
was scheduled for a combined procedure of bilateral RDN
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FIGURE 1 Paraxial (a) and paracoronal (b) maximum intensity projection reconstruction from computed tomography scan, demonstrating the significant dissections of the

ostial-to-proximal segment of the right renal artery, and of the whole left renal artery.

and PTA of the right renal artery only, after having confirmed
the left kidney viability by a positron emission tomography.

Firstly, a complete radiofrequency denervation of the left
renal artery was accomplished via right femoral access using
Symplicity Spyral (Medtronic) device with 12 different points
of delivery, through an inter-mammalian guide catheter
(Fig. 2, see Video, Supplemental Digital Content 2). After-
wards, two main collateral circles arising from lumbar arteries
were documented on the right side: the first one, extensive
and tortuous, opening in the distal portion of the right renal
artery (Fig. 3a, b, see Video, Supplemental Digital Content 3),
the second one, communicating with a complex net-like
neoangiogenic structure, draining into vasa vasorum of the
right renal artery too (Fig. 3¢, d, see Video, Supplemental
Digital Content 4). A selective engagement of the right renal
artery via femoral access proved to be challenging, thus right

brachial approach and Judkins Right 3.5 curved guide cathe-
ter were used to perform a selective angiography, confirming
the flow-limiting chronic ostial-to-proximal dissection
(Fig. 3e, see Video, Supplemental Digital Content 5). After
crossing the lesion with a 0.014” soft-tip workhorse guide-
wire, and predilating it with a 4.0x15mm semicompliant
balloon (see Video, Supplemental Digital Content 6), two
minimally overlapped everolimus-eluting stents (5.0x 16 and
5.0x20mm) were implanted (Fig. 3f, g, see Videos, Supple-
mental Digital Contents 7—8). Hence, a partial radiofrequency
RDN of the mid-distal non-stented segment of the artery was
performed in 16 different points (Fig. 3h). Iso-osmolar iodin-
ated contrast medium (iodixanol) was used to perform the
procedure. Final angiographic result was good (Fig. 3i, see
Video, Supplemental Digital Content 9) and no procedural
complications occurred.

FIGURE 2 Selective left renal artery angiography confirming the dissection of the whole artery (a); left radiofrequency RDN through the Symplicity Spyral (Medtronic)

catheter (b).
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Combined RDN and PTA

FIGURE 3 Selective angiography of collaterals from lumbar arteries (a, b) till vasa vasorum (c, d), compensating the flow-limiting ostial-to-proximal dissection of the right
renal artery (e); first (f) and second (g) stent deployment, followed by right radiofrequency RDN through the same device (h); final angiographic result (i).

Three months later, office blood pressure was signifi-
cantly improved and doxazosin was withdrawn. A new
ABPM reported an average arterial pressure reduction of
35/12 mm of mercury compared with the previous assess-
ment (see Table 1, Supplemental Digital Content 1, http://
links.lww.com/HJH/C753). No adverse events or changes
in glomerular filtration rate were documented till October
2024, when he was admitted to another tertiary referral
hospital, where he unfortunately died because of small
bowel sub-obstruction due to incarceration in laparocele.

DISCUSSION

Published meta-analyses reported that available data are
not sufficient to support the efficacy of renal artery PTA
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over optimal medical therapy for renovascular hyperten-
sion [2,3]. These results suggest that the underlying path-
ogenic process could be more complex and not
completely reversible by only restoring renal blood flow.
Theoretically, RDN may either provide an extensive
down-regulation of renin-angiotensin-aldosterone system
[5] or cut off the increased sympathetic drive associated
with renal artery stenosis; both these mechanisms may
therefore enhance PTA efficacy in this context. In fact, a
real-world registry reported poor outcomes in patients
with preexisting renal artery stenosis undergoing
RDN alone [6,7]. Furthermore, performing RDN without
treating the renal artery stenosis could seriously
affect autoregulation mechanisms, inducing acute kidney
injury [8].
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Notwithstanding, some technical pitfalls need to be
considered. In our case, we had to firstly perform ostial-
to-proximal PTA, in order to let the multielectrode catheter
achieve all the remaining non-stented segments of the right
renal artery. Moreover, the value of an eventual intrastent
radiofrequency RDN would have dropped to essentially
zero, both due to the “Faraday cage effect” but also to the
ostial-to-proximal false lumen which further increases the
distance between the intraluminal device and the periad-
ventitial renal nerves. In fact, our strategy pursued the
anatomical principle, confirmed by autoptic findings, by
which the sympathetic nerve fibers originating from the
abdominal ganglia become progressively closer to the renal
artery adventitia from the proximal to the distal tract; being
such lower density of sympathetic innervation, the poten-
tial benefit of proximal RDN could be overestimated [9,10].

Taking into account their potential synergistic effect,
combining percutaneous renal artery denervation and an-
gioplasty may represent a safe and effective approach to
drug-resistant renovascular hypertension. Indeed, if RDN is
already considered a complementary option to ineffective
polytherapy and lifestyle changes in the setting of essential
arterial hypertension, why not consider it complementary
to PTA in the setting of renovascular hypertension too?
Further comparative studies are advocated to confirm this
single-case intuition.
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