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Strategies for managing difficulties in withdrawal of delivery
system during endovascular aneurysm repair of abdominal

aortic aneurysm

WEN Xingzhu, BAI Jun, QU Lefeng

(Department of Vascular Surgery, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China)

Abstract

Objective: To investigate the causes for difficulties in withdrawal of delivery system during endovascular
aneurysm repair (EVAR) of abdominal aortic aneurysm (AAA) and solutions.

Methods: The clinical data of 305 AAA patients undergoing EVAR from January 2008 to April 2016 were
retrospectively analyzed. The causes for occurrence of the difficulties during delivery system withdrawal and
corresponding solving strategies were analyzed.

Results: Among the 305 patients, difficulties of delivery system withdrawal occurred in 21cases (6.89%),
of whom, 18 cases were complex AAA and 3 cases were non-complex AAA; 17 cases were repaired with

bifurcated stent grafts and 4 cases with unibody bifurcated stent grafts, and both differences had statistical
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significance (85.7% vs. 14.3%; 81.0% vs. 19.0%, both P<0.05). All the 18 patients with complex AAA who
encountered difficulties of delivery system withdrawal had severe aneurysmal neck angulation, of whom,
7 cases had more than 2 successive aneurysmal neck angulations and 2 cases had concomitant short
aneurysmal neck. Among patients with aneurysmal neck angulations, those with more than 2 successive
aneurysmal neck angulations had the highest incidence of difficulties of delivery system withdrawal (P<0.05).
All withdrawal difficulties were successfully resolved by comprehensive application of corresponding
countermeasures.

Conclusion: Difficulties in withdrawal of the delivery system are not uncommon during EVAR for complex

AAA, especially for those with multiple aneurysmal neck angulations. However, the difficulties can be effectively

resolved by comprehensive application of corresponding countermeasures.
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Table 1 Comparison of the incidence of difficult delivery

system withdrawal and endoleak between patients with

complex and non-complex AAA [n (%)]
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B AAA 63 18(28.6)7(11.1) 2(32) 9(143)
B AAA 242 3(12) 2(08) 5(21) 7(29)

P <0.01 <0.01 0.959 <0.01
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Table 2 Comparison of the incidence of difficult delivery
system withdrawal of different stent-grafts [n (%)]
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Table 3 Pairwise comparison of incidence of difficult delivery system withdrawal between patients with different aneurysmal neck

statuses [n (%)]

HAR [ e PRI P
MRS (n=38) wvs. ELEHH RIS (n=8 ) 18 (47.4) vs.7 (87.5) 0.093
MRS (n=38) vs. FHMIEIFRIEH (n=7) 18 (47.4) vs.2 (28.6) 0.613
PR S (n=30) vs. ESLHH MRS (n=8) 11 (36.7) vs.7 (87.5) 0.016
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Figure 1  Strategy 1 A: Comparison of different approaches; B: AAA with severe neck angulation; C: Selection of the right approach to

avoid the angulations
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Figure 2 Strategy 2 A: Flexible use of withdrawal skills; B: The sheath head before being locked; C: The locking sheath head to avoid
hooking
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Figure 3  Strategy 3 A: Skillful use of the external forces; B: Correction of the aneurysmal neck with external forces
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Figure 4  Strategy 4
delivery system after pulling back the stiff guide wire
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A: Proper withdrawal of the stiff guide wire; B: Difficult delivery system withdrawal; C: Successful withdrawal of the
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