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Abstract: Purpose: Data regarding endovascular treatment of chronic mesenteric ischemia (CMI) are sparse. Angioplasty is often accompanied 

by early restenosis and the need of further interventions. Thus we present our own patients’ data and review the recent literature. Methods: We 

retrospectively reviewed all endovascular CMI treatments performed from 2008 to 2012 (27 patients, 14 females, mean age 70 ± 9 years). 

Patients’ data were retrieved from electronic health records. Patients’ follow-up included routinely performed color-coded ultrasonography, and, if 

performed for other clinical reasons, computed tomography or angiography. In addition, data extracted from 11 studies focusing on endovascular 

CMI treatment were analyzed. Results: Procedures were performed without clinical complications in all patients. Seven patients received pure 

angioplasty and 20 patients stent-assisted angioplasties using bare metal stents, respectively. Three patients died 3, 5 and 32 months after the 

intervention. Five patients underwent re-intervention (one early restenosis at day 4 after pure angioplasty with stent placement and four because of 

in-stent restenosis, 5 to 23 months after placement). Another patient was treated surgically because of stent occlusion and reoccurring abdominal 

angina 15 months after the intervention. The 11 studies found in the literature included 429 cases with 196 treatments of the coeliac trunk 

(truncus coeliacus = TC), 319 of the superior mesenteric artery (SMA) and 42 of the inferior mesenteric artery (IMA). Patency rates in the more 

recent studies were high with up to 80% within 1 year. Data of earlier studies report longer follow-up periods and indicate low patency rates after 

three years. Our 2-year patency rate of 50% is within the range of reported patency data. Conclusions: The presented data show that endovascular 

SMA treatment is a suitable and safe procedure in patients suff ering from CMI, but long-term results are limited.
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Introduction

Chronic mesenteric ischemia (CMI) due to stenosis or 

occlusion of the superior mesenteric artery (SMA) is a 

rare disease. Ensuring suffi  cient blood supply from the 

common coeliac trunk (truncus coeliacus = TC) or the in-

ferior mesenteric artery (IMA) can prevent symptomatic 

abdominal angina. In the past, abdominal bypass surgery 

was the primary treatment option for CMI; however, ma-

ny of these patients have a high risk due to poor general 

state of health or severe concomitant disease. Thus bypass 

surgery is associated with a high perioperative morbidity 

and mortality and, therefore, is often unfeasible [1, 2]. 

The technical development of percutaneous approaches 

to treat atherosclerotic vessel disease has led to a fi rst an-

gioplasty of visceral arteries by Furrer et al. [3] in 1980. 

Ever since then the number of visceral interventions have 

increased worldwide.

The three visceral arteries aff ected by atherosclerotic 

lesions are TC, superior and inferior MA (SMA and 

IMA) with decreasing order of frequency [4]. SMA is 

treated the most frequently, because it is the most rel-

evant artery associated with CMI and it is appropriate 

for angioplasty due to its anatomy [5]. If the SMA itself 

cannot be treated, TC can be chosen as a second target 

to increase collateral perfusion whereas IMA is avoided 

by most authors.

Nonetheless, due to limited number of cases the evi-

dence for the decision to recommend interventional or 

open surgery of CMI is sparse. Visceral angioplasty is 

often complicated by early restenosis and the need of 

further interventions. Two reviews were published re-

cently. Despite the same data basis the conclusions are 

quite diff erent. Gupta et al. [6] concluded that “open 

revascularization surpasses endovascular procedures 

in long-term vessel patency and control of symptoms. 
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The preferred revascularization approach used in treat-

ing this condition should be tailored to the anatomy 

and physiology of each patient.” Pecoraro et al. [7] con-

cluded that “considering the lower periprocedural mor-

tality and morbidity after endovascular treatment, this 

approach should be considered as the fi rst treatment 

option in most CMI patients, especially in those with 

severe malnutrition. Primary open surgical treatment 

should be restricted to cases that do not qualify for en-

dovascular treatment or good surgical risk patients with 

long life expectancy.”

As the number of endovascular treatments is still lim-

ited in these reviews (n = 714 [6], n = 1007 [7]), we 

present our own results after endovascular treatment in 

presence of CMI and give an overview of the recent lit-

erature about interventional treatments.

Methods

We retrospectively reviewed all cases of endovascular 

treatment of CMI performed in the fi ve-year period 

from 2008 to 2012 at our hospital, a 1000-bed hospital 

in a rural area of Germany.

Twenty-seven patients (14 females, mean age 70 ± 

9 years) were identifi ed. Between 2008 and 2012, the 

number of interventions increased from 1 to 14. Pa-

tients’ data were extracted from their electronic health 

records. Details of interventions were reanalyzed from 

the digital data base. Patients’ follow-up included rou-

tinely performed color-coded ultrasonography and, if 

performed for other clinical reasons, computed tomog-

raphy or angiography. Those who were not seen before 

were invited for a check-up that included the patient’s 

history, physical examination and duplex ultrasonogra-

phy of visceral vessels. As a result, a recent imaging was 

available for almost every patient.

For literature reviews we performed a systematic 

search in PubMed database using the keywords “mes-

enteric ischemia”, “visceral angioplasty”, “mesenteric 

angioplasty”, “mesenteric stents” or their combinations. 

Eleven reports published between 2002 and 2012 pre-

senting results after surgery intervention were analyzed.

Statistics

All data were documented in an Excel database and fi nal 

analyses were carried out using SAS v.9.2 (SAS Institute, 

Cary, NC, USA).

Results

Lesions were treated for the fi rst time in 23 of the 27 

patients. Before four cases had been subjected to open 

surgery due to initial AMS occlusion with reinsertion 

of the AMS into the aorta below the anatomic origin 

(2, 1 and 1 at month 1, month 23 and month 34 before, 

 respectively).

Fig. 1. Angiograms of the stenosed SMA before and after primary stent placement using a transfemoral approach
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The procedures were performed without clinical 

complication in all patients. In 25 patients procedures 

were done by a femoral approach, while in 2 patients a 

brachial access was used (Fig. 1). Seven patients received 

pure angioplasty and 20 patients stent-assisted angio-

plasty using bare metal stents, respectively (17 balloons 

expandable: RX Herculink Elite Abbot Vascular, USA, 

range of length 15–24 mm; 3 self-expanding with a 

length of 60 mm each: Everfl ex, eV3, Plymouth, USA). 

Balloon and stent diameter ranged between 5 and 7 mm 

with a median of 6 mm. Before the procedure all patients 

was on 100 mg aspirin daily; after the intervention for 

4 weeks, 75 mg clopidogrel per day was added for dual 

antiaggregation without loading dose.

Patients’ median follow-up was 16 months (range 

2–60 months). Three patients died 3, 5 and 32 months 

after the surgery. According to primary physicians or 

relatives the deaths were not attributed to intestinal 

ischemia. Five patients underwent reintervention (one 

early restenosis at day 4 after pure angioplasty with stent 

placement and 4 because of in-stent restenosis 5 to 

23 months after placement). Another patient was treated 

surgically because of stent occlusion and reoccurrence 

of abdominal angina 15 months after the intervention. 

Among these six patients there were two patients who 

were treated with self-expanding stents of 60 mm length; 

two received stents of 5 mm diameter only. Primary pa-

tency rate is shown as Kaplan–Meier curve in Fig. 2. 

It  gradually decreased below 50% in 24 months. Five 

patients underwent successful reintervention because of 

stenosis. Four patients were followed up for another 7 to 

Fig. 2. Kaplan–Meier curve of primary patency after interven-

tional SMA treatment including standard error of primary 

patency

Fig. 3. Patency rates after median follow-up as reported in studies listed in Table I
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27 months without new stenosis. One patient was lost 

for the follow-up.

The 11 studies identifi ed in the literature included 

429 cases with 196 treatments of the TC, 319 of the 

SMA and 42 of the IMA (Table I). Most studies in-

cluded a small number of patients and most patients 

received stents. In-hospital mortality was low in gen-

eral, but was 14% (31) and 18% (21) in two centers. 

Patency rates for CMI treatment were also extracted 

and are presented in Figs 3 and 4. In general, the pa-

tency rates in recent studies are high with up to 88% 

within 1 year. Data of studies published before 2008 

show low patency rates after up to three years. Our 

two years patency rate of 50% shown in the Kaplan–

Meier curve is exactly within the range of patency rates 

published.

Discussion

Presented data show that endovascular SMA treatment 

is a suitable and safe procedure in patients suff ering from 

CMI, but long-term results are still limited.

Stenosis of the SMA aff ects often short areas and is 

located in the proximal part of the abdominal artery. It is 

associated with aortic atheroma and can also occur in the 

presence of aortic aneurysm [1, 5]. Peripheral lesions are 

rare and described in patients suff ering from Takayasu 

arteritis [8]. In general, complications associated with 

endovascular treatment include thrombosis, dissection, 

and embolism that aff ect renal arteries, legs or peripheral 

visceral vessels with the risk of acute mesenteric ischemia 

and death. In rare cases reperfusion hemorrhages have 

been described [9]. The need of primary or secondary 

Fig. 4. Time plot of the patency rates after median follow-up as reported in the stud-

ies shown in Table I
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stenting is still under discussion as well as the use of cov-

ered stents [10]. It is unknown whether drug eluting 

stents (DES) can reduce the risk of this complication, 

while some authors already recommend DES if vessel di-

ameter is below 4–4.5 mm [11].

Both femoral or brachial arteries can be used as a site 

of access for angioplasty. Some authors prefer brachial 

arteries, because they observed a lower risk of restenosis 

when these are used [14, 15].

Angioplasty of the visceral vessels provides good re-

sults in the short-term, but is associated with the high 

risk of early restenosis. Exact numbers vary over study 

groups. Kougias et al. [12] described a 91% initial tech-

nical success with angioplasty. The 30-day mortality with 

angioplasty is 3.7% (compared to 15.4% after bypass sur-

gery). However, 5-year patency rate is much lower, 32% 

versus 69% in favor of bypass surgery. Restenosis devel-

ops early after angioplasty in the majority of cases [13]. 

In order to prevent thrombosis complications, dual an-

tiplatelet therapy with aspirin and clopidogrel is widely 

used after stenting, although no controlled studies ana-

lyzed the effi  cacy of this approach.

In their review Gupta et al. [6] reported 4.4 times 

longer (95% CI 2.8 to 7.0, p = 0.001) symptom-free 

survival at 5 years for open versus endovascular surgery. 

Simultaneously, the complication rate for open versus 

endovascular surgery was also 3.2 times higher (95% CI 

2.5 to 4.2, p = 0.001). Pecoraro et al. [7] focused on 

safety and reported that at 5 years follow-up, the survi-

vor rate in the endovasular group with 69.41% was sta-

tistically not diff erent from the survivor rate in the open 

surgical group with 65.02%.

Keeping the high restenosis rate in mind all patients 

should be reassessed regularly – e.g. at months 1, 6 and 

12 months, then every 12 months after intervention by 

obtaining medical history regarding abdominal symp-

toms, performing physical examination and an imaging 

technique, preferably duplex ultrasonography. Ultra-

sonography is useful to identify restenosis, particularly 

when measurements are compared to those obtained di-

rectly after intervention [16].

Duplex ultrasonography is often used as a screening 

method if image quality in the patient is suffi  cient. How-

ever, the gold standard in visualization of the visceral 

arteries is still mesenteric angiography that also provides 

an opportunity to perform immediate intervention. 

Computed (CTA) or magnetic resonance angiography 

(MRA) techniques are, however, also available for pa-

tients’ assessment [5, 13].

Limitations

As with the published reports the number of patients 

is limited in our analysis. Diff erentiation between ostial 

and non-ostial; and calcifi ed and non-calcifi ed stenosis do 

not make sense in these small numbers. Patient popula-

tion was heterogeneous in term of technical procedures, 

kind of stents placed in vessels and post-interventional 

anticoagulation procedures. Thus all conclusions derived 

from the reports cannot be generalizable.

Conclusions

Endovascular treatment can be considered as an alterna-

tive in patients with CMI; however, the treatment strat-

egy should always be tailored to the individual needs of 

the patient.
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