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Background: 

Surgical intervention, endovascular repair, and medical management 

constitute the three treatment options for patients with acute aortic 

syndromes including: thoracic or thoracoabdominal aneurysms, PAU’s, 

or aortic dissections. Symptomatic acute aortic syndromes are usually 

treated but asymptomatic or uncomplicated type B aortic dissection or 

acute intra-mural hematoma may be managed conservatively [1-3]. 

Surgical interventions require thoracic or thoracoabdominal incisions and  

 

aortic cross-clamping and can be avoided with an endovascular approach. 

Endovascular repair has other benefits which include reduced 

perioperative morbidity and mortality, less blood loss, decreased 

perioperative pain, diminished respirator dependency, and diminished 

Abstract 

Background: We describe a novel case of treating severe distal aorto-illiac occlusive disease and endovascular aortic repair with 

kissing endoluminal lithoplasty balloons. This ensured a safe conduit to facilitate thoracic endovascular aortic repair. 

Case Presentation: A patient with multiple comorbidities including coronary artery disease and peripheral artery disease 

(Rutherford 4 symptoms bilaterally) presented to the emergency room with chest pain and dyspnea on exertion. The patient was 

found to have a 3.5 cm descending thoracic aortic aneurysm, multiple penetrating aortic ulcers (PAU’s) within the descending 

thoracic aorta which was felt to be the cause of her chest pain along with heavily calcified occlusive aorto-iliac disease.  The 

patient was deemed high surgical risk for open repair and the patient’s severe calcific distal aortic stenosis and bilateral severe 

ostial iliac stenosis was deemed a barrier for endovascular repair. Therefore, the patient was successfully treated with kissing 

balloon lithoplasty for lesion preparation of the heavy calcification and placement of an endovascular stent graft (EVAR) in the 

distal aorta, which ensured a safe conduit for thoracic endovascular aortic repair (TEVAR) procedure.  

Conclusion: As patients become more and more complex it is important to explore endovascular treatment options especially 

when surgical risk is high. Balloon lithoplasty and graft placement of calcified aorto-iliac bifurcation is a safe approach to develop 

a clear conduit for TEVAR.   

Key Words:  aneurysm; peripheral artery disease; peripheral vascular disease; endovascular treatment/therapy; penetrating 

aortic ulcer; thoracic aortic aneurysm; aortoiliac bifurcation; stenosis; kissing endoluminal lithoplasty. 
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incidence of visceral, renal, and spinal cord ischemia [4-6]. Endovascular 

approach however is not always an option due to unfavorable anatomy, 

lack of vascular access options, and heavily calcification of the aorto-iliac 

vessels which makes the chance of procedural success less likely. 

However, proper lesion preparation can exponentially increase your 

chance of procedural success and a favorable outcome for the patient.  

Case Presentation: 

A 73-year-old female with past medical history of non-insulin dependent 

diabetes mellitus, hypertension, hyperlipidemia, coronary artery disease 

(stent to the distal and mid right coronary artery [RCA]), and peripheral 

artery disease (Rutherford 4 symptoms bilaterally) presented to the 

emergency department for sudden onset chest pain and dyspnea on 

exertion. Patient had multiple previous admissions with similar 

complaints for chest pain and had multiple biochemical assays and 

imaging studies including coronary angiography to evaluate for coronary 

artery disease, which were negative. During this admission, the patient 

underwent CT angiography which demonstrated a 3.5 cm descending 

thoracic aortic aneurysm, multiple PAU’s within the descending thoracic 

aorta, a severely calcified distal aortic stenosis and bilateral severe ostial 

iliac stenosis (Images 1, 2, 3).  

 
 

Image 1: CT Chest/Abdomen/Pelvis showing severe calcified distal aortic stenosis and bilateral severe ostial iliac stenosis. 

 
 
 

Image 2: CT Chest/Abdomen/Pelvis showing 3.5 cm descending thoracic aortic aneurysm. 
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Image 3: CT Chest/Abdomen/Pelvis showing multiple PAU’s. 

Given recurrent admissions and negative cardiac work up, the thoracic 

penetrating aortic ulcer was thought to be the etiology of her chest pain. 

There was concern regarding the treatment of the thoracic penetrating 

ulcer as the patient was ultimately deemed high-risk for surgical repair 

and there was no clear conduit to get to the thoracic aorta by an 

endovascular approach due to the severe distal aorto-iliac occlusive 

disease. After discussions between vascular surgery and interventional 

cardiology, a decision was made to proceed initially to treat the severe 

distal aorto-iliac stenosis with a bifurcated stent graft to ensure a clear 

endovascular passage to ul timately treat the thoracic aortic disease. 

Calcium, plaque modification and possible stenting was deemed a 

necessary and warranted strategy for lesion preparation to help facilitate 

the large TEVAR delivery system. Lack of proper lesion preparation of 

heavy calcificed lesions can lead to complications such as dissection, 

perforation, inability to advance the device, and ultimately failure of the 

procedure. Intravascular balloon lithoplasty has shown favorable results 

in recent clinical experience in the realm of structural heart disease in 

order to complete transcatheter aortic valve replacement (TAVR) 

procedures therefore this method of lesion preparation was chosen for this 

case [7,8]. Intravascular lithoplasty functions by incorporating lithoplasty 

emitters within an angioplasty balloon, such that sonic pressure waves 

drive through surrounding tissue selectively fracturing vascular calcium 

within the vessel wall, thus purportedly altering vessel compliance and 

permitting vessel dilation at relatively low pressures. Other methods to 

prepare the lesions such as balloon angioplasty or atherectomy were 

considered but was believed that it was inadequate and may leave residual 

stenosis and unsatisfactory result within the artery.   

Bilateral percutaneous access to the right and left common femoral 

arteries was obtained using standard techniques. Angiography was 

performed to measure the vessel length and characterize the anatomy 

(Image 4).  
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Image 4: Digital Subtraction Angiography. 

Two intravascular lithoplasty balloons (Shockwave Medical,  Santa Clara, CA) of 5.0 x 60 mm in size was used bilaterally (kissing balloon technique) 

to predilate the distal aorta and bilateral common iliac arteries (Image 5).  

 
 

Image 5: Two endoluminal lithoplasty balloons of 5.0 x 60 mm in size was used bilaterally (kissing balloon technique) to pre-dilate the distal aorta 

and bilateral common iliac arteries. 
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The kissing lithoplasty was followed by a single 7.0 x 40 mm endoluminal 

lithoplasty balloon to predilate the ostium left common iliac artery (CIA) 

and distal aorta to advance the main limb of the graft. An AFX 22x70/iliac 

16-30 bifurcated device (Endologix, Irvine, Ca) was then advanced into 

the distal aorta without significant resistance and the main body and both 

contralateral and ipsilateral limbs were deployed9. Post dilatation with 

two 7.0 x 40mm balloons were performed in a kissing balloon fashion and 

individually in both limbs. A final angiogram showed successful 

deployment and expansion of the graft with no residual lesion identified 

(Image 6). The catheters and sheaths were then removed, and vascular 

access hemostasis was obtained.  

 
 

Image 6: Final Digital Subtraction Angiography. 

The patient was monitored overnight and discharged home the following 

day without complications. The patient returned one month later for 

staged TEVAR. A 30 x 200 mm Cook Zenith Alpha stent graft (Cook 

Medical, Bloomington, IN) with a 16 French delivery system was used. 

Patient was seen for multiple follow up visit post procedure and the 

patient no long had any chest pain. 

Conclusion: 

PAU’s if not corrected can lead to intramural hemorrhage, 

pseudoaneurysm formation, and ultimately transmural aortic rupture. [10] 

In this case report, the authors describe a novel case of the use of kissing 

balloon lithoplasty of a severe calcified distal aorto-ostial iliac stenosis to 

help facilitate the placement of endovascular stent graft. Heavy 

calcification in the aorto-iliac bifurcation makes delivery of TEVAR 

device very difficult. Heavy calcification also puts the patient at risk of 

developing complications such as dissection, perforation, and failure to 

complete the procedure. Kissing balloon lithoplasty has recently been 

used as a novel new technique in the other percutaneous procedures 

necessitating large bore access and devices which makes calcified lesions 

easier to treat. Both clinical and experimental studies have shown that 

staging aortic stenting or replacement reduces the incidence of spinal cord 

ischemia. In a porcine experimental model, the incidence of paraplegia 

nears zero if these interventions are staged [11-13].   Given this patient’s 

diseased hypogastric arteries, a major conduit to spinal cord perfusion, 

and the amount of aortic coverage with both EVAR and TEVAR, a stage 

approach was deemed prudent to reduce the risk of spinal cord ischemia. 

As patients become more and more complex, it is important to explore 

novel endovascular treatment options to facilitate thoracic aneurysm 

repairs especially when surgical risk is high. 

Abbreviations: 

 PAU’s: penetrating aortic ulcers. 

 EVAR: endovascular aortic repair. 

 TEVAR: thoracic endovascular aortic repair. 

 RCA: right coronary artery.  

 CFA: common femoral artery. 

 CIA: common iliac artery. 
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