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Feasibility and efficacy of modified endovascular aneurysm repair in patients

with chronic renal insufficiency
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[ Abstract] Objective To investigate the feasibility and efficacy of therapeutic strategy using modified endovascular aneurysm
repair (EVAR) in abdominal aortic aneurysm ( AAA) patients with chronic renal insufficiency (CRI). Methods Modified EVAR
was performed on AAA 19 patients with CRI, and routine EVAR on 40 cases with normal renal function ( control group). The two
groups were compared in surgical procedures, outcomes, and complications. GraphPad statistics 8. 0 was used for statistical analysis. ¢
test, X test or Fisher exact test was performed for data comparison between 2 groups. Results Modified EVAR was successful for all
the 19 patients without perioperative death. There was no significant increase of SCr in CRI patients after EVAR (P=0.6109). One
patient (5.26%) underwent bilateral renal arterial stenting due to partial coverage of the renal arteries. Slight endoleak (type 1II )
were detected in 2 patients (10.53% ) without intervention, hematoma/infection puncture site was observed in 1 patient (5.26%),
and postoperative fever occurred in 2 patients (10.53% ). All patients had no acute renal failure, acute spinal or limb ischemia and
other serious perioperative complications. No difference was found in total complications between the two groups. Imageological exami-
nations at 3 months of follow-up showed the stents in all CRI patients in good shape and position with no endoleak, complete thrombosis
in the aortic aneurysm cavity, and patency in all branch arteries. During the follow-up period (2 to 28 months, median 15 months) , none
of the patients except 1 who died of acute myocardial infarction had serious complications such as stent displacement, acute/chronic
renal failure or limb ischemia. Conclusion The modified EVAR could protect renal function, reduce the incidence of complication

and effectively extend the indications for EVAR in AAA patients with CRI.
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Table 1 Baseline data of all subjects
lem CRI group Control group P value
(n=19) (n=40)
Age(years, x+s) 69.79+1.21 69.85+1. 62 0.9808
Gender( male/female, n) 16/3 33/7 >0.9999
Smoking[ n( %) ] 10(52.63) 19(47.50) 0.7847
SBP (mmHg, x+s) 131.6+3.5 133.2+2. 4 0.7047
Glu( mmol/L, x+s) 5.584+0. 306 5.600+0.267 0.9716
TC(mmol/L, x+s) 5.284+0. 421 5.302+0.320 0.9746
TG(mmol/L, x+s) 1.557+0. 175 1.754+0.123 0.3624
CHD[n(%) ] 5(26.32) 14(35.00) 0.5649
Medication[ n( %) |
ACEI/ARB 5(26.32) 13(32.50) 0.7659
B-blocker 7(36.84) 16(40.00) >0.9999
Asprin 4(21.05) 9(22.50) >0.9999
Statin 3(15.79) 8(20.00) >0.9999
AAA(mm, x+s)
Maximum diameter 46.62+2.70 49.59+1. 60 0.3215
Landing zone length 39.92+3.54 43.81£1.99  0.3087
Diameter 20.70+0. 73 20.03+0. 55 0.4793
SCr( wmol/L, x+s) 122.2+4.5 74.8+1.8 <0.0001

CRI: chronic renal insufficiency; SBP: systolic blood pressure; Glu:
glucose; TC; total cholesterol; TG: triglycerides; CHD: coronary heart
disease; ACEIL: angiotensin-converting enzyme inhibitor; ARB: angiotensin
receptor blocker; AAA: abdominal aortic aneurysm; SCr: serum crea-

tinine. 1 mmHg=0. 133 kPa.
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Pre-operative CTA and detailed schematic diagram

Figure 1

A CTA and 3D reconstructed images of AAA patient pre-operation; B: detailed schematic diagram according to the imaging data before surgical

operation. CTA: computed tomography angiography; AAA: abdominal aortic aneurysm; d: diameter; L: length; h: height.
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Figure 2 Surgical process

A white arrow indicates L1 vertebral body; B, C: catheter indicates left renal artery (short arrow) ; the dot-dashed line shows the level of left renal

artery orifice; D: dot-dashed lines estimate the length of branch stents with assist of tagged pigtail catheter and road-map revealing the site of internal/external

iliac bifurcation; E, F: real-time intraoperative angiography and abdominal aortography with diluted contrast media (1 : 1).
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Figure 3  Statistical analysis
A contrast media administered in modified EVAR was significantly lower
than routine EVAR (P<0.001) ; B: post-operative SCr was not signifi-
cantly increased in CRI group (P=0.6109) ; C. there was no significant
difference in SCr variation pre/post-operation between CRI group and
control group (P=0.1179). CRI: chronic renal insufficiency; SCr:

serum creatinine; EVAR: endovascular aneurysm repair.
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Table 2  Perioperative complications [n(%)]
CRI group  Control group
Ttem P value
(n=19) (n=40)
All-cause mortality 1(5.26) 2(5.00) >0.9999
Complications
CIN 0(0.00) 0(0.00) -
Acute spinal ischemia 0(0.00) 0(0.00) -
AEI 0(0.00) 0(0.00) -
Stent migration 0(0.00) 0(0.00) -
Branch reconstruction 1(5.26) 1(2.50) 0.5441
Endoleak ® 2(10.53) 2(5.00) 0.5875
Access site events® 1(5.26) 3(7.50) >0.9999
Fever 2(10.53) 6(15.00) >0.9999
Overall 6(31.58) 12(30.00) >0.9999

CRI: chronic renal insufficiency; CIN: contrast-induced nephropathy;
AEI: acute extremities ischemia. % Endoleak here is the restorable one
that do not need to be treated. * Access site events involved hematoma

and infection.
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Figure 4  Analysis of follow-up results of 2 groups

CRI; chronic renal insufficiency.
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