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	  Abstract

												
												True atherosclerotic aneurysms of the common femoral artery (CFA) are rare and often associated with other peripheral or aortic aneurysms. Degenerative aneurysms of the lower extremity most commonly involve the popliteal artery, while they are rarely detected in the femoral region. In this region, aneurysms most frequently involve the common femoral artery (CFA), whereas true aneurysms of the superficial femoral artery (SFA) represent only 15% to 25% of femoral arterial aneurysms.
												

												
												We report a case of an 84-year-old patient presenting a degenerative thrombosed aneurysm of the CFA and critical limb ischemia. After an accurate workout, the patient underwent successful aneurysmectomy and bypass grafting, with a satisfying mild-term follow-up and patency of the graft. The patient came back presenting surgical site infection (SSI) and wound dehiscence that was successfully treated with the Vacuum Assisted Therapy (V.A.C.® therapy) and accurate medical therapy.
												

												
												Aneurysmectomy and revascularization of the distal CFA with an artificial blood vessel graft were performed, associated with revascularization and stenting of the left femoral-iliac axis. CFA aneurysms are rare and have a low rate of rupture but high risk of complications like embolic or thrombotic lower limb ischemia with challenging treatment solutions. Nowadays open vascular surgery, sometimes in association with the endovascular procedure, plays an important role in the treatment of this pathology.
												

Abbreviations


CFA: Common Femoral Artery; SFA: Superficial Femoral Artery; EIA: External Iliac Artery; PFA: Profunda Femoris Artery; VAC: Vacuum Assisted Closure; COPD: Chronic Obstructive Pulmonary Disease; CLTI Critical-Limbs Threatening Ischemia; FAA: True femoral artery aneurysms; PTFE: Polytetrafluoroethylene; NPWT: Negative Pressure Wound Therapy; SSI: Surgical Site Infection


Introduction


True atherosclerotic aneurysms of the common femoral artery (CFA) are rare and often associated with other peripheral or aortic aneurysms. Degenerative aneurysms of the lower extremity most commonly involve the popliteal artery, while they are rarely detected in the femoral region thus, there are a little number of cases reported in the literature and its natural history is not well defined [1-3]. As with any peripheral or a visceral aneurysm, the main risks associated with femoral artery aneurysms include thrombosis/occlusion, fistulization, distal embolization, and rupture. We present a case of thrombosed common femoral artery aneurysm, treated with a hybrid technique [1-3].


Case Report


An 84-year-old smoker man presented claiming for pain to the left leg appearing at rest. Physical examination revealed no left femoral and peripheral pulses, a necrotic ulcer compromising all the 1st left toe and a mass was discovered to the left groin. A Duplex scan revealed a thrombosed aneurysm of the left CFA and demodulated flow on the distal vessels, till the tibial arteries. Computed tomography showed a small aortic abdominal aneurysm (DTM 35 mm), complete ipsilateral external iliac artery (EIA) occlusion, thrombosed CFA aneurysm of 27 mm in diameter (Figure 1). The profunda femoris artery (PFA) was patent with ostial stenosis and poor collateral vessels that held the SFA and distal arteries perfusion. The patient had no history of trauma, previous operations, or interventions. He had medication-controlled hypertension and untreated COPD. The ankle/brachial index was 0.3 on the posterior tibial artery and wasn't measurable on the anterior tibial artery. All these findings lay for critical-limb threatening ischemia (CLTI) due to the CFA aneurysm thrombosis, with retrograde EIA occlusion, and the surgical treatment was deemed mandatory to avoid a major lower limb amputation. Due to age and comorbidities, with a prohibiting surgical risk, the iliac-femoral bypass surgery was excluded, and a hybrid procedure was planned.




	
		
		Figure 1: Pre-operative CTA Multi-Planar-Reconstruction (MPR) showing thrombosed CFA aneurysm, EIA occlusion, patent of PFA and SFA. 
			View Figure 1
		
	




    

Under local anesthesia, a longitudinal groin incision was performed showing no pulsatile CFA aneurysm of 25 mm approximately. The proximal neck of the aneurysm was isolated for about 2 cm distal to the inguinal ligament. The aneurysm involved the SFA and PFA origins that were exposed and surrounded with vessel loops, as well as some large collateral vessels that were recognized and preserved (Figure 2A). After clamping the PFA and SFA distal to the aneurysm, we opened the sac and removed a massive quantity of atherosclerotic thrombus (Figure 2B). After eversion endarterectomy of the PFA ostium, acceptable blood reflux was detected coming from both the SFA and PFA. An over-the-wire radio-guided Fogarty embolectomy of the left iliac axis was performed to restore an adequate in-flow, attempting to preserve the left hypogastric artery patency. Femoral-to-femoral with a Silver Dacron 8 mm graft replacement was performed in a standard fashion (Figure 2C). Angiography with a direct puncture of the bypass showed the persistence of thrombus apposition, angioplasty with a Gore Viabahn® 9 × 10 mm stenting of the whole EIA and an adjunctive ev3 Protègè GPS® 12 × 60 mm in the common iliac artery to preserve the internal iliac artery was performed. The final angiography showed patency of both stents, of the femoral-to-femoral bypass, and of the femoral bifurcation, in absence of residual stenosis to the iliac-femoral axis (Figure 3). The postoperative clinical examination revealed the presence of the popliteal and peripheral pulses with an arterial/brachial index was 0.8 on the posterior tibial artery and 0.6 on the anterior tibial artery.




	
		
		Figure 2: (A) Aneurysmatic CFA until its bifurcation; (B) Opened aneurysmal sac; (C) T-T anastomosis with a Dacron Silver 10 mm graft from the CFA origin to the origin of the bifurcation. 
			View Figure 2
		
	




   


	
		
		Figure 3: Intraoperative angiography showing the patency of EIA, bypass, SFA and PFA. 
			View Figure 3
		
	






Following surgery, the patient was discharged in good clinical conditions. The patient didn't show up to the control and wound care that was programmed. Two weeks later the patient presents to our service with important lymphorrhagia and wound dehiscence. The wound culture was performed, showing a staphylococcus infection. After two weeks under V.A.C.® therapy and targeted antibiotics, the culture test results negative and the inguinal wound has healed.



A follow-up multi detector computed tomography scan and 3D reconstruction showed the pre and the post surgery condition of the patient (Figure 4). At the last control after 6 months of follow-up, the patient has a wound completely healed without signs of necrosis progression at the left toe.




	
		
		Figure 4: (A) CTA showed an aortic abdominal aneurysm (DTM 35 mm), complete ipsilateral EIA occlusion, patent PFA with ostium stenosis and poor collateral vessels that held the SFA and distal arteries perfusion; (B) Follow-up CTA scan showed good blood flow in the graft, EIA and SFA. 
			View Figure 4
		
	





Discussion


The Society of Vascular Surgery defines a true aneurysm as a focal, isolated arterial dilation that includes all three layers of the vessel wall and measures at least 1.5 times the diameter of the disease-free proximal, adjacent segment. [4,5].



True femoral artery aneurysms (FAA) are less common than pseudoaneurysms and are often associated with popliteal artery and aortic aneurysms. It can be caused by the weakening of the arterial wall, most often secondary to atherosclerosis. Traumatic aneurysmal change can occur either through direct trauma, iatrogenesis (angioplasty, groin surgery), or intravenous drug abuse [1-3].



The most complex femoral aneurysms are infected pseudoaneurysms most of the result as a complication of percutaneous femoral access or disruption of surgical bypass anastomoses. These lesions can be challenging to repair and are often not amenable to endovascular techniques.



FAAs have been classified based on anatomic site and relationship to the femoral bifurcation in [6]: Type I as one involving only the FA and terminating before the bifurcation, and type II involving the origin of the profunda femoris and beyond. Another classification system includes isolated deep femoral and superficial femoral aneurysms as well, type III and type IV, respectively [7].



Most FAAs are asymptomatic at presentation, but patients can develop a variety of symptoms related to expansion or thrombosis. FAAs can also present with limb-threatening complications due to occlusion, distal embolization, or rupture, although the incidence of acute limb ischemia is lower for femoral compared with popliteal artery aneurysms. FAA is more commonly seen in individuals who are older than 70 years of age and male [8,9]. These aneurysms can be bilateral in up to 70% of cases and up to 25% of patients can have an abdominal aortic or iliac artery aneurysm. Risk factors for femoral artery aneurysms include smoking, arteriosclerosis, high blood pressure, and systemic connective tissue disorders [8,10].



The decision to repair an FAA primarily depends on the clinical presentation, the aneurysm diameter, and how fit the patient is for open surgery, the predominant method of repair. Consideration should be given to repair of asymptomatic femoral artery aneurysms when they exceed about 2.5 cm in diameter [1,11]. For aneurysms involving the common femoral artery only, the repair is usually performed with an end-to-end interposition graft of Polytetrafluoroethylene (PTFE) or Dacron. For more complicated FAAs of the common femoral artery, the uninvolved branch is implanted into the interposition graft with an end-to-side anastomosis [6]. For aneurysms that involve the origins of both the superficial femoral and profunda femoris arteries, the use of a Dacron bifurcated graft has been described [1].



The endovascular treatment experience is limited. Stent placement in the common femoral artery is generally avoided, given the risk of future stent fracture or migration due to repeated hip flexion [12]. In addition, the short length of the common femoral artery makes it difficult to obtain an adequate seal while preserving flow into both the superficial and deep femoral arteries [13]. Endovascular repair has primarily been performed in urgent situations involving aneurysm rupture, or for patients who are hemodynamically unstable, critically ill, or not likely to tolerate traditional open repair [14].



Covered stents have been used successfully for FAAs of the mid-to-distal superficial femoral artery, a location for which there is generally an adequate zone for sealing, and protection from bending stresses [15]. However, only 10 cases of such repair are reported in the literature, and long-term data are unavailable [16].



Surgical site infection (SSI) and vascular graft infections remain a serious concern in vascular surgery because of large subcutaneous vessel involvement [17,18]. SSI occurs in 5-10% of patients who undergo vascular surgery [9,19] and the incidence of vascular graft infection varies from 1 to 6% [20,21]. Infrainguinal open bypass procedures have the highest infection rates, especially when synthetic prosthetic material is used (10-30%). The reasons include the groin being a major reservoir of bacteria, infected lymph glands, surgical division of lymphatic channels, the proximity of the groin to the perineum, and the superficial location of vascular grafts in the groin.



The incidence of infrainguinal arterial prosthetic graft infection is 2.5% [22]. Deep postoperative wound infection with involved vascular grafts increases mortality risk (6-75%) and limb loss (22-75%) [23]. Postsurgical infections in vascular surgery are multifactorial, resulting from a complex interplay of patient, surgical, and environmental factors.



Current treatment for vascular complications includes wound observation and debridement as well as topical antibiotics, flaps, and negative pressure wound therapy (NPWT) [23].



The V.A.C.® system is a non-invasive method of promoting healing in difficult wounds that fail to respond to other treatment modalities. It is based on the application of negative pressure (50-150 mmHg) by controlled suction to the wound surface, eliminating interstitial fluid, which may shorten diffusion distances [23]. Blood perfusion and oxygenation are crucial to ensure proper healing; this system increases microcirculation and capillary blood flow at the wound edge as well as decreasing interstitial edema and stimulating granulation to rapidly fill open wound (reduction of wound size) by diminishing external pressure on capillaries and promote tissue perfusion [24,25]. The V.A.C.® system reduces bacterial colonization and protects the vascular graft by maintaining its integrity and also has shown to modulate the wound surface and help alleviate patient discomfort [24,26].


Conclusions


Early diagnosis and management of CFA aneurysms are recommended because of the lower morbidity and mortality rates associated with elective surgery by comparison with emergency procedures. In the majority of the cases, these aneurysms are diagnosed following the onset of complications [27,28], with a high major amputation risk. As in our case, FAAs are most commonly found in elderly, male smokers [29,30], often associated with aneurysms in other districts. A hybrid procedure, combining endovascular and open techniques, limits surgery invasiveness, giving a shorter operating time, and reducing complication rates [31]. Whenever there is a surgical site complication, despite the graft presence, in this case, the V.A.C.® therapy has been a safe and effective adjunctive treatment and a very useful component in managing groin dehiscence and wound infections.
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