Acute B-Type Aortic Dissection with Bilateral Lower Limb Ischemia Treated by Castor Stent.
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ABSTRACT

Acute B-type aortic dissection with bilateral lower limb ischemia is classed as the conditions that require emergency intervention. Herein, a 40-year-old male patient with acute B-type dissection is reported. The true cavity of the descending aorta was severely compressed by the false cavity with left iliac artery stenosis and right iliac artery occlusion. After emergency intervention was carried out using the Castor branching aortic stent, the true lumen was re-opened, the blood flow of both lower extremities was restored and the function of distal limb was preserved, thus extending the application for aortic interventional therapy and making emergency interventional therapy safer.
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Acute B-type aortic dissection with bilateral lower limb ischemia is regarded as a sort of surgical emergency. To preserve the function of limb and avoid amputation, emergency surgery is deemed necessary. The preferred choice is bypass or thoracotomy. However, the outcome of surgery is inconsistent and the symptoms of lower limb ischemia are frequent to reappear, thus making the later intervention frequently tricky[1,2]. Despite the simplicity and effectiveness of interventional therapy, it is difficult to maintain the blood flow of the left subclavian artery and ensure the safety of emergency stenting as well, which is attributed to the characteristics of aortic stents by type. Herein, a new type of integrated branching aortic stent (Castor, MicroPort, Shanghai, China) is introduced, which reduces the risk of endoleak and migration.

Case report

A 40-years-old man with a 9-year history of hypertension was referred to the Emergency Department for “abrupt chest and back pain”. The pain in chest and back was so severe that it caused sweating and made the patient feel like being close to death. The pain in both lower limbs was evident and accompanied with hypoesthesia. The right lower limb was unable to move while the movement of the left lower limb was restricted. The blood pressure was measured as 149/110mmHg in both upper limbs, 40/10mmHg in the left lower limb, and 0mmHg in the right lower limb. The Aortic CTA revealed that the proximal end of B-type aortic dissection involved the opening of left subclavicular artery, the true cavity was subject to compression caused by the false cavity, the width of left iliac artery at the beginning was severely reduced and the right one was completely obstruced(Fig. 1).

The patient underwent emergency interventional therapy, but the oxygen of both feet failed to be detected before operation. The femoral artery in the left inguinal region was exposed intraoperatively. The brachial artery in both elbows was inserted with sheath tube. Following the right brachial arteriography, the main track connecting the left femoral artery was established for delivering the stent. Then, the track was established from the left subclavian artery to the left femoral artery, thus confirming the presence of both tracks in the true cavity. The Castor stent (34-28-10-200-25-10) was inserted after guide-catheter exchange. After the main conveyor and the branch were separated from each other, the branch stent was guided into the left subclavian artery. After release of the stent, angiography revealed that the stent was in a satisfactory position, the false cavity of the descending thoracic aorta dissection disappeared, while bilateral iliac artery and femoral artery became visible. The oxygen of both feet was measured as 100%. The velocity of blood flow in both femoral arteries exceeded 70cm/s. Then, the guide wire was removed, the incision was closed, and the operation was completed. 

After interventional therapy, the numbness and weakness felt in both lower extremities were alleviated. Concerning muscle strength, the left lower limb was evaluated as grade 5 and the right one was assessed as grade 4+. Two days after the operation, bilateral lower vascular ultrasound revealed that blood circulation was normal in both femoral artery and popliteal artery, as was the venous diameter, with no thrombus observed in the lumen. According to postoperative CTA, the stent was located in the true cavity, the stent branch was visible at the opening of the left subclavian artery, the true cavity was re-opened in the descending aorta, the false cavity was reduced with thrombosis, the left iliac artery was free of any obstructions, and the right external iliac artery was reduced in width at the beginning(Fig. 2).

Comment

The increased pressure in false cavity in acute B-type aortic dissection will affect the blood supply of the aortic branch and increase the risk of ischemia in accessory organs. Accounting for 4.7%, lower limb ischemia is an independent risk factor in causing fatality[3]. The prognosis of low limb ischemia patients at the risk of amputation is even more pessimistic. Therefore, it is imperative to develop an effective treatment to restore blood flow swiftly and reduce the duration of ischemia, which is significant to restoring its function. Thus, arterial-femoral bypass was preferred. When the patient gets past the acute phase and the flow in true cavity is improved, however, the bypass is disadvantaged as a competitor, which increases the risk of blockage[1]. Additionally, despite the short-term effect, the pressure in the false cavity would increase and the symptom of ischemia would easily reemerge once the bypass vessel was blocked. Therefore, it is essential to block the entrance to false cavity promptly, release the pressure building up in the false cavity and restore the blood flow in the true cavity. Though open surgery is effective in the repair of the entrance, its effect is inconsistent except in the case of a major trauma[2]. Therefore, interventional therapy is considered the most effective solution, which restores blood supply quickly and alleviates distal limb ischemia. 

Currently, most stents intended for clinical practice feature a bare area to enhance stability, which punctures the aortic wall in acute phase, thus resulting in the progression of dissection. Though closing the opening of left subclavian artery stabilizes the landing zone, it increases the risk of neurological complications and upper limb ischemia. After analysis of CTA imaging, the Castor stent was identified as the most satisfactory choice. Firstly, its is fully covered to avoid stent-related intimal damage. Secondly, there was no dissection observed in the left subclavian artery, which was favorable to releasing branching stent. Finally, as the dissection was situated near the left subclavicular artery, the release of tubular stent can cause safety concerns. Nevertheless, the Castor stent was embedded with a branching stent to improve the stability of landing zone, thus mitigating the risk of endoleak and migration[4].

It is essential to ensure that the stent is released in the true cavity. Considering the complexity of the patient's condition, some sections of the true cavity were compressed. To ensure the guide wire stretches in true cavity, bilateral brachial artery approach was adopted. After being inserted along the true cavity from right brachial artery to the left femoral artery, the guide wire was taken as a guide to locate the guide wire, ensuring that the guide wire was inserted along the true cavity from left femoral artery to the left subclavicular artery(Fig. 3). Consequently, the post-stent release in the true cavity was ensured.

For patients with acute B-type aortic dissection combined with ischemia of lower limbs or other organs, it is significant to close the entrance swiftly, release the pressure of the false cavity and restore blood flow in the true cavity. Therefore, the therapy needs to be considered carefully. The interventional therapy of Castor stent features minor trauma, easy release, blocking effect and stable landing zone. Thus, clinical treatment could produce a desirable effect.
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Figure legends
Figure 1:Preoperative CTA:A)the opening of left subclavicular artery involved B)the false cavity compress the true cavity C)Right iliac artery obstruced and left iliac artery severely reduced.
Figure 2:Postoperative CTA:A)stent branch unblocked B)The true cavity re-opened C) The left iliac artery free of any obstructions and the right external iliac artery reduced.
Figure 3:Angiography:A)stents released B)visualization of Femoral artery 
