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CASE REPORT

Waves Across the Coral Reef Aorta: Intravascular Lithotripsy in Juxtarenal

Aortic Occlusive Disease

. .. * . . . . .
Nicola Troisi , Sofia Pierozzi, Raffaella Berchiolli

Vascular Surgery Unit, Department of Translational Research and New Technologies in Medicine and Surgery, University of Pisa, Pisa, Italy

Background: Coral reef aorta (CRA) is a rare disease characterised by rock hard intraluminal calcifications
primarily localised to the visceral and juxtarenal aorta, which can cause significant stenoses, leading to visceral,
renal, and lower limb ischaemia. Intravascular lithotripsy (IVL) is an innovative and promising endovascular tool
for the treatment of high grade calcified stenoses.

Report: A 73 year old woman presented with bilateral Rutherford class 5 chronic limb threatening ischaemia and
an ankle brachial pressure index (ABPI) of 0.4 right and 0.5 left. The patient had undergone kissing iliac stenting
for lifestyle limiting intermittent claudication 20 years before at another centre. Computed tomography
angiography showed proximal extension of the aorto-iliac occlusive disease with near occlusive CRA in the
juxtarenal aorta, and patent iliac and lower limb arteries. The patient was treated with kissing balloon IVL (two 7
x 60 mm Shockwave M5 catheters; Shockwave Medical Inc, Santa Clara, CA, USA) through bilateral percutaneous
femoral access, and concomitant inflation of two 4 mm balloons to protect both renal arteries through surgical
left axillary access. Patency of the aorta and iliac stents was obtained with palpable femoral and peripheral
pulses. No intraprocedural complication occurred. At the six month follow up, the lesions had healed, and the

patient was alive with improvement in four Rutherford classes (ABPI 0.9 for both limbs).
Conclusion: Intravascular lithotripsy without any adjunctive iliac stenting could be a safe and effective

therapeutic option in patients with juxtarenal CRA.
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INTRODUCTION

Coral reef aorta (CRA) was first described by Qvarfordt
et al.> in 1984 as having a rock hard, irregular, gritty, whitish
luminal surface that reminded the authors of a coral reef at
autopsy. The calcifications are usually localised to the
visceral and juxtarenal aorta and may also involve the iliac
vessels. It has been demonstrated that CRA could be related
to a deficiency of protein fetuin A, which usually prevents
ectopic calcifications,” without an effective increase in
serum calcium concentration.®> The clinical presentation
may be silent, but it may also include lower limb ischaemia,
renal failure, and mesenteric ischaemia. Intravascular lith-
otripsy (IVL) seems to be an alternative and innovative tool
for the endovascular treatment of CRA.*®
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This study reports the case of a 73 year old female with
CRA and bilateral chronic limb threatening ischaemia (CLTI)
treated with kissing balloon IVL.

REPORT

A 73 year old female patient was admitted with bilateral
Rutherford class 5 CLTI. The medical history was notable for
active smoking, chronic obstructive pulmonary disease,
hypertension, type Il diabetes mellitus, hyperlipidaemia,
and previous kissing iliac stenting for lifestyle limiting
intermittent claudication 20 years before. On admission,
medical therapy included ramipril withhydrochlorothiazide
10/25 mg, lacidipine 6 mg, atorvastatin 40 mg, acetylsali-
cylic acid 100 mg, lansoprazole 15 mg, rivaroxaban 2.5 mg
bd, and insulin therapy.

On presentation she had rest pain and minor ischaemic
lesions on both feet; her body mass index was about 18 kg/
mZ. Femoral and peripheral pulses were absent bilaterally
with an ankle brachial pressure index (ABPI) of 0.4 on the
right limb and 0.5 on the left limb. The wound, ischaemia,
and foot infection (WIfl) score was 1—3—0 for both limbs.
Blood tests reported no renal impairment.

Pre-operative computed tomography angiography (CTA)
(Figs. 1 and 2) indicated a CRA with severe stenosis of the
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Figure 1. Pre-operative computed tomography scan with visual-
isation of (A) the left renal artery ostium (arrow), (B) the right
renal artery ostium (arrow), and (C) iliac stents (arrow).
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juxtarenal aorta without involvement of the visceral and
renal vessels. The previous iliac stents were patent. The
diameter of the juxtarenal aorta was 14 mm. The diameter
of both external iliac arteries was about 3.5 mm.

Ultrasound guided percutaneous access from both com-
mon femoral arteries was undertaken under general anaes-
thesia and 7 F sheaths were placed. Open surgical exposure
of the left axillary artery was undertaken and a 70 cm 12 F
Flexor guide sheath (Cook Medical Inc., Bloomington, IN,
USA) was introduced through this access. A diagnostic
angiogram identified the level and extent of aortic occlusion
and confirmed bilateral renal patency (Fig. 3A). Then, can-
nulation of both renal arteries was performed with two Gli-
dewire Advantage 0.014” guidewires (Terumo Interventional
Systems, Somerset, NY, USA) to place two Passeo-14 4 x 40
mm balloons (Biotronik, Biilach, Switzerland) into the ostia.
Next, from the femoral access, the CRA was crossed with
Glidewire Advantage 0.018” guidewires (Terumo Interven-
tional Systems). These guidewires were exchanged for two
Glidewire Advantage 0.014” guidewires (Terumo Interven-
tional Systems) to support two 7 x 60 mm Shockwave M5
catheters (Shockwave Medical Inc, Santa Clara, CA, USA),
both connected to an independent generator, to perform IVL
via the kissing balloons simultaneously at up to 6 atm pres-
sure. Six cycles (180 pulses per balloon) were performed in
the juxtarenal aorta after bilateral renal ballooning (Fig. 3B).
Both balloons were moved up or down by about 1 mm for
each cycle. The remaining four cycles (120 pulses for each
balloon) were performed in the iliac stents. In addition, both
external iliac arteries were treated with two Advance 18LP 5 x
80 mm balloons (Cook Medical Inc.). The final angiogram
showed acceptable patency of the aorta, renal arteries, and
iliac stents without signs of dissection or rupture; a residual
30% stenosis of the juxtarenal aorta was detected (Fig. 3C).
Femoral and peripheral pulses were palpable. No adjunctive
stenting was needed.

The patient was discharged on the second post-operative
day without complications. Post-operative medical therapy

Figure 2. Pre-operative computed tomography scan: three dimensional reconstructions (A and B) with visualisation of the coral reef

juxtarenal aorta.
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Figure 3. Intra-operative angiograms: (A) pre-treatment; (B) kissing balloon IVL of the juxtarenal aorta with protection of the renal arteries;

(C) post-treatment.

remained unchanged. The procedure resulted in an ABPI
increase to 0.9 for both limbs. The WIfl score was 120 for
both limbs. The ischaemic lesions on both feet had healed
three months after the intervention. At the six month
follow up the patient had maintained smoking cessation
and had no symptoms, with the ability to walk more than 1
km (Rutherford class 1 with an improvement score of four
classes). The six month ABPI remained 0.9 for both limbs.
Blood tests remained unchanged.

DISCUSSION

Conventional open surgery (aortic endarterectomy, aorto-
iliac bypass, extra-anatomic bypass) for CRA is still consid-
ered the traditional approach; however, lengths of hospital
stay, morbidity, re-interventions, and all cause mortality are
significant.” In this case study, it was decided to offer a
minimally invasive therapeutic option in an older, frail female
patient. The decision to not perform an extra-anatomic
bypass was supported by the necessity to maintain a direct
in line flow into the abdominal aorta to reduce the risk of
aortic thrombosis with ascending involvement of renal ostia.
In addition, an extra-anatomic bypass has poor patency, and
therefore it was not considered an ideal long term solution;
restoring aortic flow itself seemed to be the better solution.

It is believed that stent graft placement with covered
stents should be reserved for patients with a suitable
landing zone below the renal arteries, to reduce the risk of
intrarenal or intravisceral embolisation, and to avoid
dissection or rupture in aortic segments that are difficult to
manage. For this reason, it was decided to not use stents,
and to treat the patient with IVL alone. Protection of both
renal arteries was needed to avoid embolisation during the
inflation of both IVL balloons. In addition, it was decided to
perform a surgical left axillary access to insert a 12 F sheath
from above, ready to support aortic balloon assisted
clamping in case of aortic rupture.8 In case of rupture,
stenosis, or occlusion, all the materials necessary to insert a
covered stent up to the ostium of the coeliac trunk, with
the possibility of performing a triple chimney with covered
stents (both renal arteries, and superior mesenteric artery),
were available in the operating room.

It is believed that IVL seems to be a minimally invasive
solution, with the potential to create microfractures in
heavily calcified plaques.’ However, the use of IVL in the
aortoiliac segment is very limited.* ® There are very few
reports in the literature of IVL in highly calcified aorto-
iliac axes.”” The possibility to use one single large
balloon with the support of a covered stent has been
reported.®

This case study described the involvement of the jux-
tarenal aorta being a key point to avoid when inserting a
stent. It is believed that two IVL balloons should be used in
aorto-iliac axes at the same time with two independent
generators, to have direct contact of both balloons with the
plaque, and to allow high pressure ultrasonic energy for
calcium disruption. In this case, it was decided to use two 7
mm balloons based on the pre-procedural CTA; however,
due to the high grade calcifications with potential artifacts,
it is not easy to make a precise measurement of the residual
lumen in cases of CRA. Intravascular ultrasound (IVUS)
could be of value in assessing the pre- and post-procedure
lumen, but it was decided to use a pre-operative CT scan
and intra-operative angiograms in order to not increase the
overall costs of the procedure. In this case, the entire aortic
diameter was 14 mm, and it was assumed that the previ-
ously implanted bare metal stents had a diameter of 7 mm.
Newer dedicated aortic IVL balloons are now available on
the market, with the possibility of using one balloon with
one generator. In addition, this new generation balloon can
deliver the pulses at an even lower pressure, thus reducing
the risk of aortic rupture.

Conclusion

In this case, kissing balloon IVL without any adjunctive
stenting was a safe and effective therapeutic option in a
fragile patient with localised juxtarenal CRA. Dedicated
aortic balloons are now available to perform this kind of
procedure even in small aortas.
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