The Korean Journal of Nephrology 2007;26:70~78

SIOHEMS 9|5 oH =
= d

s ofsta o shojet o)ubshaal, WAbd ek

oF=' - urye?. 25’ ojatd

Original Article

al 5 =3 1
Ll gF 2 oY SHS St
o] =7| et

WA ek’ A st o Bfel o) 2}l
oA - oheES . gt e

Early Detection of Hemodialysis Arteriovenous Fistula Dysfunction
with Intra—access Static and Total Pressure Measurement
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Departments of Surgeryl, Radiology2 and Nephrology3, Kwandong University College of Medicine
Goyang, and Department of SurgeryA, Yonsei University College of Medicine, Seoul

Purpose: To detect the dysfunction of arteriovenous fistula (AVF) early, we have developed a new
method to calculate the intra-vascular conduit flow rate based on the Bernoulli's theory. However, this
method has limitation on detection of inflow stenosis. For detection of both in- and out-flow stenosis,
we tried to measure intra-access static (ps) and total pressure (pr), and compared with angiographic

findings.

Methods: From a total of 46 cases of native AVFs, of at least 3 months of construction, intra-access
ps and pr were measured, before starting hemodialysis. Ap (pr-ps) and pr/mean arterial pressure
(MAP) ratio were calculated, and compared with angiographic findings.

Results: Among 37 patients without outflow stenosis (Vs) in fistulogram, 10 patients with inflow
stenosis (As) had significantly lower pr/MAP ratio and Ap than those without As patients (p<0.005).
Among 34 patients without As, Ap was significantly lower in 7 patients with Vs than those 27

patients without Vs (p=0.001).

Conclusion: pt/MAP ratio was correlated with As, and Ap reflects Vs in angiography. The mea-
surement of ps and pr might be useful to predict inflow and outflow stenosis of AVFs.

Key words : Arteriovenous fistula, Stenosis, Pressure, Angiography
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Fig. 1. Schematic drawings of intra—access static and total pressure measurement.
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Sk (p=0.372, Table 1, Fig. 2).
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Fig. 2. Graphic comparisons of pr/MAP ratio and Ap according to the vascular stenosis (A, inflow stenosis; B,

outflow stenosis).

Table 1. Comparisons of Intra-access Pressures according to the Vascular Stenosis

Patients without Vs (n=37)

Patients without As (n=34)

As- (n=27) As+ (n=10) p-value As- (n=27) As+ (n=7) p-value
pr 99.3+£18.8 754%31.1 0.007 99.3+18.8 111.5%16.0 0.124
Ds 26.41+9.46 23.1+4.24 0.296 26.419.46 845+24.4 0.001
pr/MAP ratio 0.97£0.15 0.65+0.21 0.001 0.97%+0.15 1.04£0.19 0.372
Ap (mmHg) 734+18.2 52.3%+30.4 0.014 73.3%+18.1 273%+16.8 0.001

Abbreviations : Vs, outflow stenosis; As, inflow stenosis; pr, total pressure; ps, static pressure; p4, pr—ps
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(p=0.027).
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Table 2. Results of VDP and SIAPR Measurement ac-
cording to the Vascular Stenosis

% g 2] W] %

As+ & As- &

As+ Vs+ Vet Ve-
VDP >125 mmHg 0 ( 0) 2 (22.2) 0C 0 4 (14.8)

SIAPR

nl (0.130.43) 10 (100) 1 (14.2) 0(C 0 25(925)
Vs (>0.43) 0C 0 6 (85.7) 2 (100) 2 (74)
As (<0.13 0C 0 0C 0 0C 0 0C 0
Abbreviations : Vs, outflow stenosis; As, inflow stenosis;

nl, normal; ( ), percentage of patients number
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Table 3. Comparisons of Intra-access Pressures according to the Type of Arteriovenous Fistula

Radial AVF (n=32) Brachial AVF (n=14) p-value
ps (mmHg) 30.5+18.7 49.9+33.3 0.015
pr (mmHg) 90.61+25.0 105.7£18.3 0.028
Ap (mmHg) 61.0%+26.1 56.4+31.3 0.606
pr / MAP ratio 0.85%+0.21 1.05*0.16 0.003
As+ (%) 9 (28.1) 1(7.1)

As- & Vs- (n=27) Patients

Radial AVF (n=19) Brachial AVF (n=8) p-value
ps (mmHg) 247+76 304+12.7 0.163
pr (mmHg) 9721187 104.1£194 0.394
Ap (mmHg) 7291193 744+159 0.846
pr / MAP ratio 093+0.15 1.08£0.11 0.027

Abbreviations: Vs, outflow stenosis; As, inflow stenosis; pr, total pressure; ps, static pressure; p4, pr—ps
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