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Abstract: Penetrating aortic ulcers is rare in clinical practice, and it is necessary to intervene in this type of aortic perforating 

ulcer because it can be accompanied by major arterial dissection and intermural hematoma. With the widespread application 

and technical advancement of follow-up thoracic aortic endovascular repair (TEVAR), endovascular treatment has become 

the first choice for symptomatic aortic perforating ulcers. In this review, we will review the diagnosis, diagnosis and 

endovascular treatment of aortic perforating ulcer. 
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1. Introduction 

Penetrating aortic ulcers (PAU)is a rare but life-threatening disease [1-5]. It is commonly known as aortic 

syndrome [6], along with aortic dissection and intermural hematoma [1], of which penetrating ulcer is the 

least fatal [1]. PAU was first defined 80 years ago as a ruptured atherosclerotic plaque in the aortic wall that 

penetrates the intima or the inner elastic plate, penetrates the media, and exhumes with ulcerative changes, 

mostly located under the adventitia, with or without intramural hematoma formation [1,3,7].                               

PAU has similar clinical characteristics with intramural hematoma (IMH) and aortic dissection (AD), 

and the three can coexist and transform each other. PAU formed with hematoma and was confined to the 

middle layer to form IMH, and ruptured inward to progress to AD. However, many questions remain 

regarding the pathophysiology and treatment modalities, especially for asymptomatic PAU patients. Most 

PAU are usually asymptomatic and do not require urgent invasive treatment, but for those with clinical 

symptoms, intervention is required. Previously, surgical treatment was considered an option for 

symptomatic and ruptured PAU [8]. With the development of endovascular technology and its wide 

application, endovascular stent implantation has gradually become the first choice for these patients. 

However, the indications for treatment of asymptomatic patients remain controversial [9]. 

 

2. Treatment indications 

Stanford Type B PAU is often clinically classified into two types: complex and non-complex. Complexity 

refers to aortic rupture, hypotension, shock, recurrent or refractory pain, intractable hypertension, and 

malperfusion of vital organs. Recurrent or refractory pain is an important indicator of surgery. Ganaha [4] 

believed that the combination of pleural effusion with gradual increase and the maximum diameter and 

maximum depth of PAU were important factors to evaluate whether surgical intervention was needed. In 

their series of studies, they found that patients with PAU combined with IMH had a significantly worse 

prognosis compared to patients with IMH alone. Endoluminal repair therapy is recommended for patients 

with both PAU and IMH and a causal relationship exists between them [10]. The study of Patel et al [11] 



 

Distributed under creative commons license 4.0 230 Volume 5; Issue 4 

 

 

confirmed that PAU combined with IMH was a risk factor for treatment failure of TEVAR. Rapid increase 

in aortic diameter and hemodynamic instability are important criteria for emergency surgery [7, 12]. In a 

recent report, aortic diameter was significantly smaller in asymptomatic PAU patients than in symptomatic 

patients [13], and aortic diameter >50 mm was an independent risk factor for death [12]. 

Clinically, AD is classified into Stanford type A and type B. Type A refers to dissection involving the 

ascending aorta regardless of the location of the rupture. Type B involves the aortic arch and the dissection 

beyond. The classification of PAU can be based on this standard [14, 15], and emergency surgery is 

recommended for type A PAU, while conservative treatment, endovascular repair, and surgical treatment 

can be selected for type B PAU according to the situation. Recent reports have confirmed that endovascular 

treatment is preferred for symptomatic PAU of the descending aorta that is not suitable for surgical repair. 

EVRA therapy for asymptomatic PAU is currently a level III recommendation [10], for which it is critical 

to evaluate the appropriate timing of intervention. The study confirmed that close follow-up, including CT 

or MRI imaging, was necessary [5]. In addition, PET-CT has important value in assessing the degree of 

inflammation, which can reflect the progression of PAU [16]. For asymptomatic PAU, at least 2 close follow-

ups, including aortic CTA or MRA, should be performed in the first year after diagnosis, or once a year if 

the disease is stable [13]. The indication for its treatment is progressive PAU, including symptoms and 

morphology (such as with pleural effusion, intermural hematoma, pseudoaneurysm, increased ulcer depth, 

etc.), and endovascular repair is preferred in these patients [5,17]. 

 

3. Current situation of endovascular treatment 

For symptomatic PAU, the conventional treatment has been surgical repair and aortic replacement [7]. 

However, the majority of PAU patients are not suitable for conventional surgery due to general conditions 

and comorbidities. In several large center studies, mortality rates for descending aortic disease with 

conventional surgery have been found to be between 5% and 20% [18-21], and around 15% for descending 

aortic PAU [22, 23]. The in-hospital mortality rate for endovascular treatment is 7% [24]. Although surgery is 

an effective treatment, endovascular repair has emerged as a treatment that significantly reduces patient 

risk. The study found that endovascular repair for thoracic and abdominal aortic diseases, including PAU, 

was associated with lower mortality and complications than open surgery. For the treatment of descending 

aorta and abdominal aortic aneurysms, the use of open surgical repair is gradually decreasing [25]. PAU is 

mostly a segmental lesion limited to the vessel wall, so endovascular repair is an ideal treatment for PAU 
[27]. 

In a recent study, 65% of PAU patients were found to have symptoms of acute aortic syndrome (AAS) 
[13], and patients with clinical symptoms had significantly higher perioperative mortality than asymptomatic 

patients [17]. Gottardi et al [12] found that the in-hospital mortality rate of PAU was 11%. In a retrospective 

study of PAU, Demers et al [27] found that 23% of PAU patients had aortic rupture, the 30-day mortality 

rate was 12%, and the patients with clinical symptoms was 37%. Brinster et al [28] reported EVAR for 

descending aortic PAU in 76% of patients with clinical symptoms, and they reported a 0% in-hospital 

mortality rate. 

 

4. Postoperative complications of EVAR 

The fatal complications after EVAR in PAU patients are mainly related to cardiac complications. Currently, 

although EVAR has achieved good results in the perioperative period of PAU in the thoracic and abdominal 

aorta, the 5-year survival rate in these patients is still around 65% [29]. At the same time, there are many 

precautions in the course of treatment, such as difficult approach, coronary artery disease, internal leakage 

and neurological complications. 

Severe coronary artery disease is very common in PAU patients, and the incidence of cardiac 
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complications after EVAR is higher in PAU patients [13] with some reports reaching as high as 1/3 [17]. 

Therefore, a comprehensive preoperative cardiac evaluation of PAU patients is very important. 

Leakage is another common complication after EVAR [30]. In PAU patients, extensive atherosclerosis 

is not conducive to stent anchoring. In Botta et al [29], the incidence of leakage reached 18%, and most of 

these patients required re-intervention. Another report found that 19% and 4% of patients had single and 

secondary leaks, respectively, and that 36% of these patients required additional intervention [17]. PAU is 

often associated with extensive systemic atherosclerosis, with increased perioperative risk in patients with 

this approach due to the presence of severe calcification in the femoral and iliac arteries [31]. Therefore, 

preoperative careful interpretation of image data to evaluate the safety of the approach is of Paramount 

importance. If necessary, other approaches such as retroperitoneal exposure of the iliac artery can be chosen 

to establish the approach. 

In EVAR surgery, an adequate anchoring area is the cornerstone of successful surgery. This area must 

be at least 15 mm, but this means that more aortic wall is covered by stent. Studies have confirmed that the 

length of aorta covered by stents is an independent risk factor for spinal cord ischemia, so large segmental 

artery coverage should be avoided as much as possible [32]. 

 

5. Conclusion 

According to the characteristics of PAU, it is very important to develop a careful and effective treatment 

plan. Symptomatic PAU is a rare and severe pathological condition characterized by acute aortic syndrome 

that can progress to aortic rupture with catastrophic consequences. Now, there is a growing recognition that 

symptomatic PAU can be fatal. Concomitant symptoms and ulceration diameter (greater than 20mm) and 

depth (greater than 10mm) were considered risk factors for rupture. For patients with combined symptoms, 

endoscopic treatment is preferred. For asymptomatic patients, due to the lack of reliable evidence, it is still 

controversial, and close follow-up is necessary. In the absence of randomized controlled trials, EVAR is an 

effective treatment option. 

EVAR has achieved good results in the treatment of aortic perforating ulcer in a short period of time 

and has important clinical value. For PAU requiring surgery, endoscopic treatment should be preferred. 

Although approximately 40% of patients require emergency intervention, EVAR has achieved satisfactory 

outcomes in terms of lower in-hospital mortality, lower surgical mortality, and lower surgical failure rates. 

For PAU patients undergoing EVAR, overall survival is closely related to complications, so rigorous, 

scientific risk assessment and perioperative management are critical for these patients  
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