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Application value of augmented reality—assisted ultrasound fusion navigation

in precise puncture of complex arteriovenous fistulas
Lu Yan',Feng Jie',Yao Hongping',Hua Xufen',Luo Chunlei', Bian Xueyan', Jiang Ximing’,Xu Qinhong’
(1.Hemodialysis Room , The First Affiliated Hospital of Ningbo University ; 2.Department of Medical Engineering,
The First Affiliated Hospital of Ningbo University ; 3. Department of Nursing ,
The First Affiliated Hospital of Ningbo University )
[ Abstract] Objective : To investigate the effectiveness of augmented reality (AR ) —assisted ultrasound in precise puncture of complex
arteriovenous fistulas. Methods : A total of 75 Patients with complex arteriovenous fistulas who received regular hemodialysis treatment
in The First Affiliated Hospital of Ningbo University from January to December 2023 were enrolled and divided into control group (us-
ing the traditional method for blind puncture) , ultrasound intervention group, and AR-assisted ultrasound intervention group using a
random number table, with 25 patients in each group. The three groups were compared in terms of baseline data, puncture outcomes,
satisfaction score, and puncture pain score. A difference—in—differences model was used to analyze the satisfaction score and puncture
pain score of the three groups. A Cox regression analysis was used to assess the impact of different interventions on the risk of complica-
tions in patients. Results : Compared with the control group and the ultrasound intervention group, the AR-assisted ultrasound interven-
tion group had a significantly shorter operation time, a significantly lower number of needle adjustments, and a significantly higher

first—attempt success rate of puncture (<0.05). At 3 and 6 months of follow—up, the AR-assisted ultrasound intervention group had a

significantly higher satisfaction score and a significantly lower punc-
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ture pain score than the other two groups (P<0.05). The difference—
in—differences analysis showed that compared with the ultrasound
intervention group and the control group , AR-assisted ultrasound in-

tervention significantly improved satisfaction score and reduced

hanced at 6 months of follow—up, with the improvement significantly

greater than that in the control group and the ultrasound interven-
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tion group. At 6 months of follow—up, the AR-assisted ultrasound intervention group had a significantly lower overall incidence rate of

complications than the control group (P<0.05). The Cox regression analysis showed that with the control group as a reference and after

adjustment for relevant confounding factors, AR—assisted ultrasound intervention still significantly reduced the risk of complications (P

<0.05). Conclusion : AR-assisted ultrasound—guided puncture can significantly improve the success rate of puncture for complex arte-

riovenous fistulas, reduce the risk of puncture-related complications, and improve patient experience and long—term vascular progno-

sis, and therefore, it is a safe and effective strategy for precise puncture intervention.
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A (1=ARKA BHE T T4, 0=X] HE4H ) 0.533 0.401~0.765 <0.001 -0.325 -0.436~-0.235 0.005
A E] (1=PE175 641~ H L 0=KE175 341~ H) 0.849 0.695~0.963 <0.001 -0.512 -0.545~-0.483 <0.001
ZH 3] x B[] (22 50 0.668 0.466~0.830 <0.001 -0.432 -0.489~-0.367 0.001
%*8 SBHBEHKRERBRILE(n,%)
It K AE Xif B4 (n=25) BT Hi4H (n=25) ARECA BT Hi4l (n=25) X1E PAE
JI: 2(8.00) 1(4.00) 0(0.00) 2.083 0.353
R 3(12.00) 2(8.00) 1(4.00) 2.206 0.332
Bk 1(4.00) 0(0.00) 0(0.00) 2.027 0.363
i 1(4.00) 0(0.00) 0(0.00) 2.027 0.363
A2 4(16.00) 3(12.00) 2(8.00) 0.758 0.685
I RAE 11(44.00) 6(24.00) 3(12.00)* 8.333 0.016
Ha, SXTIRYL HLEL , P<0.05
*®9 BHBEHLREEENKK Cox BIFHHT
e B SE HR(95%C1) Wald x* P
RAL IEAEAY
X R4 vs. BT T4 1.000(Z:#)
X B2 vs. ARG B304 -0.389 0.177 0.678(0.477~0.963) 4.829 0.028
BT #i2H vs. ARBEA BT il -0.263 0.193 0.769(0.527~1.122) 1.856 0.173
i |
XTHRZH vs. B AR T Fi4H
X HEZH vs. ARICE BT Hi4 -0.468 0.193 0.626(0.428~0.916) 5.881 0.015
B T4 vs. ARBEA BT T4 -0.327 0.206 0.721(0.481~1.081) 2.520 0.112
T 2
Xf M 2H vs. BT e
XFHRA vs. ARBKA BT T4 -0.487 0.199 0.614(0.412~0.915) 5.989 0.014
BT i vs. AR BEAS BT Hil4 -0.417 0.253 0.659(0.435~1.198) 2.716 0.099
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