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Early Detection of Hemodialysis Ateriovenous Fistula Dysfunction by
Trend Analysis of Intra-access Pressure

Hyung Joon Ahn, M.D.", Jong Hoon Lee, M.D., Sung |l Park, M.D.%, Soo Young Yoon, Mm.D.}
Sang Choel Lee, M.D.>, Sung Ja Yang, R.N.%, Yu Seun Kim, M.D.* and Kiil Park, M.D."

Departments of Surgeryl, Radiology2 and Nephrologys, Kwandong University College of Medicine, Goyang
Department of Surgery{ Yonsei University College of Medicine, Seoul

Purpose : To detect early arteriovenous fistula (AVF) dysfunction, we have developed a new method
of intra-access total pressure (pr), and static pressure (ps) measurements. The purpose of this study
is to assess the relationship between intra-access pressure and vascular stricture in order to establish

the clinical validity of the method.

Methods : Total 46 of native AVFs were enrolled. They were measured intra-access ps and pr monthly.
In initial angiography, 6 of 10 inflow stricture (As), 6 of 7 outflow stricture (Vs) and 2 having both
lesions were taken PTA (percutaneous angioplasty) and compared pressure and ratio changes. If Ap
(p-ps) decreased more than 10% over 3 months or pt/MAP (mean arterial pressure) ratio dropped
more than 10% over 3 months with below 0.8, then the patients were referred to angiography. Thirty-
one patients were performed final angiography, and we compared the results with those of initial

angiography.

Results : Although pt/MAP ratio and Ap were increased after PTA, there was no statistical signifi-
cance in 6 As (+) patients (p>0.05). Six Vs (+) and 2 As (+) and Vs (+) patients' Ap were increased
significantly (p<0.05). Two As (+) and 5 Vs (+) were detected with Ap or pr/MAP ratio change. How-
ever, 2 Vs (+) were unable to be detected with Ap, but detected only by final angiography. Among
15 As (-) and Vs (-) patients in both initial and final angiography, pr and MAP were not reproducible
(pi<0.4), but ps and Ap showed intermediate reproducibility (p;>0.45).
Conclusion : Intra-access stricture could be detected with pr/MAP ratio and Ap change. However,
more careful MAP and pr measurement should be recommended for accurate diagnosis.
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Fig. 1. Graphic representation of pressure change after intervention. (A) Pressure changes in
6 As (+) patients; (B) Pressure changes in 6 Vs (+) patients.
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Table 1. Pressure and Ratio Changes after Intervention

Patients with As (+) (n=6) Paired Difference
Before/After 1 2 3 4 5 6 Mean®=SD Min/Max p-value
pr (mmHg) 32.6/130.0 110.0/96.0 86.4/96.0 60.2/114.2 447/91.2 76.7/88.3 -354+0.3 -765/57 0.077
pr/MAP ratio 0.32/1.15 0.88/0.87 0.84/0.86 0.83/0.86 0.46/0.94 0.70/1.10 -0.3£0.3  -0.64/0.06 0.088
ps (mmHg) 22.9/26.2 18.0/14.7 17.7/17.3 27.3/655 24.9/31.1 26.7/20.0 -54+144 -205/9.7 0.401
AP (mmHg) 9.7/103.6 2.0/81.3 68.8/86.0 32.8/53.2 19.8/60.0 50.0/68.3 -299+353 -67.0/72 0.093
SIAPR 0.22/0.26 0.17/0.13  0.17/0.17  0.25/0.52 0.26/0.32 0.24/0.16 -0.04+£0.12 -0.17/0.09 0.445
VDP (mmHg) 60/180 60/50 40/83 100/90 40/60 100/80 -23.8+t526 -79.0/31.4 0.318
Paired Difference in Vs (+) (n=6) Paired Difference
Before/After 1 2 3 4 5 6 Mean®=SD Min/Max p-value
pr (mmHg) 106.7/1045 103.6/137.7 135.7/116.3 117.8/92.6 127.3/75.7 85.5/99.5 98.4+304 -63.7/33.7 0.464
pr/MAP ratio 1.23/1.08 0.94/1.37  1.35/1.12 0.98/0.81 1.09/0.78 0.80/1.03 0.03+0.3 -0.27/0.34 0.791
ps (mmHg) 69.6/58.5 81.2/406 113.3/40.7 110.7/51.8 92.1/121.0 61.7/42.7 45.6+26.4 17.9/73.3 0.008
AP (mmHg) 37.1/46.0 22.3/970  24.3/375 7.2/40.9 35.2/54.8 23.8/56.8 -305+t239 -556/-54 0.026
SIAPR 0.80/0.61 0.74/0.41 1.13/0.76 0.92/0.46 0.79/0.22 0.58/0.44 0.35+0.16 0.17/0.51 0.003
VDP (mmHg) 80/80 100/120 80/120 140/100 60/150 100/80 -15.0+t464 -63.7/33.7 0.464

Paired Difference in As (+) & Vs (+) (n=2)

Before/After Patient 1 Patient 2
pr (mmHg) 80.5/85.2 85.5/99.5
pr/MAP ratio 0.73/0.80 0.80/1.03
ps (mmHg) 76.3/29.2 61.7/35.66
AP (mmHg) 23.7/56.0 23.8/69.3
SIAPR 0.76/0.298 0.578/0.44
VDP (mmHg) 120/120 100/80

Abbreviations : As, inflow stricture; Vs, outflow stricture; pr, total pressure; MAP, mean arterial pressure; ps, static pressure;
AP, pr—ps; SIAPR, static intra-access pressure ratio, VDP, venous dynamic pressure
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Fig. 2. Pressure and ratio changes in 2 patients with newly developed inflow stricture diagnosed by P1t/MAP ratio change
(A, ratio change; B, pressure change; arrows indicate the time of PTA).
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Table 2. Intraclass Correlation in the 15 Patients having
no Vascular Stricture during Study Period

Variable pr

MAP 0.321
pr 0.373
pr/MAP ratio 0.247
Ps 0.664
AP 0.446
SIAPR 0.605
VDP 0.192

Abbreviations : pr, total pressure; MAP, mean arterial pres-
sure; ps, static pressure; AP, pr—ps; SIAPR, static intra-
access pressure ratio;, VDP, venous dynamic pressure

Fig. 6. Angiographic findings of pr fluctuation patients (Arrows indicate the
collateral branches to the hand).
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