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Multiple Single Cannulation Technique Improves the Outcomes of Arteriovenous Graft in Hemodialysis Patients: A
Retrospective Study WANG Ruimin, WANG Siyan, XUE Xiaoling, YUE Xiaohong, WANG Xinfang, WANG Pei, LIANG
Xianhui®. Blood Purification Center, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China
A Corresponding author, E-mail: fecliangxh@zzu.edu.cn

[ Abstract] Objective To evaluate the effects of the multiple single cannulation technique (MUST) on the
outcomes of arteriovenous graft (AVG). Methods A retrospective study of AVG created between January 2018 and
December 2021 at the First Affiliated Hospital of Zhengzhou University was conducted. The clinical data of patients and
their follow-up data for venous access were analyzed. Subjects were divided into the MUST group or the non-MUST
group according to whether MUST was used. The cumulative patency rate and complication incidence were compared
between the two groups. Logistic regression was applied to analyze the influencing factors of applying MUST in AVG.
Results The MUST group included 115 AVG and the non-MUST group, 122 AVG. The 1-year, 2-year, 3-year, and 4-
year cumulative patency rates of the MUST group were 100%, 99.1%, 95.2%, 85.4%, and 73.2%, respectively, while those
for the non-MUST group were 97.5%, 92.7%, 77.7%, 69.7%, and 50.0%, respectively, with the 2-year and 3-year patency
rates showing significant difference (P=0.022, P=0.004). The standard intervention rate expressed in (median
[interquartile range]) in the MUST group was significantly lower than that in the non-MUST group (0.46 [0.00, 0.94] vs.
0.97 [0.60, 1.59], Z=—5.808, P<0.001). A total of 24 (20.9%) AVG in the MUST group and 60 (49.2%) AVG in the non-
MUST group had a standard intervention rate >1.0 per patient-year, with significant difference between the two groups.
Three (2.6%) AVG in the MUST group and 7 (5.7%) AVG in the non-MUST group were complicated by aneurysm
(¥’=20.737, P<0.001). One (0.9%) AVG in the MUST group and 6 (4.9%) AVG in the non-MUST group had graft
infection, with the difference between the groups showing no significance (P=0.121). Multivariate logistic regression
showed that dialysis in the alliance facilities (odds ratio [OR]=2.713, 95% confidence interval [CI]: 1.698-4.336, P<0.001],
and excellent follow-up [OR=2.189, 95% CI: 1.221-3.927, P=0.009] were the influencing factors of applying MUST in
AVG. Conclusion MUST improves the cumulative patency of AVG and decreases the intervention frequency and the

incidence of aneurysm without increasing the risk of graft infection.
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Fig 1 Example of AVG multiple single cannulation technique (MUST)

A, A MUST plan was designed for a subject. A total of 9 puncture points were subsequently made in the arterial puncture area of the AVG, which were used for

cannulation in rotation in the order of from the bottom one to the top one. The latest cannulation site was the fourth point (enlarged in Fig B). B, Healing status on the first

day after puncture. C, Healing status on the 3rd day after puncture. D, Healing on the 5th day after puncture. E, Healing after 1 week after puncture. F, Healing after 2

weeks after puncture.
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Table1 Baseline data of the subjects at the time of AVG establishment

Project Total (n=237) MUST group (n=115) Non-MUST group (n=122) )(z/Z/t P
Male/case (%) 86 (36.3) 40 (34.8) 46 (37.7) 0.640 0.219
Agelyr., Xt s 55.55+11.83 55.91+12.15 55.00£11.50 0.454 0.650
Diabetes mellitus/case (%) 93 (39.2) 47 (40.9) 46 (37.7) 0.249 0.618
Dialysis vintage/year, median (P, P;) 2.4 (0.8, 3.0) 2.1(0.7,2.7) 2.6 (1.0, 3.8) -2.536 0.011
Anastomosis artery/case (%) 0.043 0.835
Brachial artery 226 (95.4) 110 (95.7) 116 (95.1)
Other 11 (4.6) 5(4.3) 6 (4.9)
Anastomosis vein/case (%) 1.328 0.249
Basilic vein 153 (64.6) 70 (60.9) 83 (68.0)
Other 84 (35.4) 45 (39.1) 39 (32.0)
Number of dialysis units 126 62 92 NA NA

NA: no statistics available.
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t/year
Number of people at risk at the point in time
MUST 115 115 97 37 12 5 0
Non-MUST 122 110 94 36 17 5 0

& 2 MUSTHSEMUSTHAVGH) RIAE WG b5
Fig 2 Comparison of the cumulative patency rate of AVG between the

MUST group and non-MUST group
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2.4 AVGXFAMUSTZ #8200 B = 9 4

W22, B Klogistic[PIHHT25 R R, J& A 7ERk
BT EIRTT BT R AVGER FIMUST %5 i (14 52 1)
HZE (#4P<0.05) . £ Klogistic[ml /04745 5 BoR, 18
1B BT B A ( HUAE FE (odds ratio, OR)=2.713, 95% B {5
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Table 2 Multivariate analysis of applying MUST in AVG

Single factor analysis

Multi-factor analysis

Influencing factor

OR (95% CI) P OR (95% CI) P
Age=60 yr. (yes/no) 1.128 (0.733-1.736) 0.583
Sex (male/female) 0.870 (0.569-1.328) 0.518
Comorbid diabetes mellitus (yes/no) 1.022 (0.680-1.534) 0.917
Union units (yes/no) 3.500 (2.264-5.412) <0.001 2.713 (1.698-4.336) <0.001
Ipsilateral mature pathway (yes/no) 0.843 (0.562-1.265) 0.410
AVG position (left/right) 0.905 (0.486-1.683) 0.752
Anastomotic artery (brachial artery/other) 0.833 (0.254-2.731) 0.763
Anastomotic veins (basilic vein/other) 1.154 (0.751-1.772) 0.513
Aftercare quality (excellent/good/bad) 3.588 (2.096-6.142) <0.001 2.189 (1.221-3.927) 0.009
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