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Fig. 1. Preoperative US vascular mapping in a 68-year-old woman.
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Table 1. Control Group vs Vascular Mapping Group
Control Vascular Mapping
Group Group
M:F 20:12 15:19
Mean age 60.3 57.8
Number of diabetic patients 27 27
Number of the patients 27 27
with native
arteriovenous fistula
Number of the patients 5 7
with synthetic
arteriovenous graft
Total 32 34

The radial artery (A) and cephalic vein(B)were demonstrated and measured as 2.3 mm and 2.8 mm respectively. Native arteriove-
nous fistula was performed between radial artery and cephalic vein at his forearm and the patency was kept for more than 2 years

after the operation.
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Table 2. Reoperation Rate between Vascular Mapping Group
and Control Group According to Operation Type

Group Number of Reoperation (%) p-value
I(n=54)
Mapping (n=27) 2(7.4) p=0.06
Control (n=27) 5(18.5)
I (n=12)
Mapping (n="7) 2 (28.6) p=0.42
Control (n=5) 2 (40.0)

*Statistically significant tendency was shown by Chi-square test
(p<0.05).

I: The patient group with native arteriovenous fistula

II: The patient group with synthetic arteriovenous graft
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(p = 0.10 in group I, p = 0.79 in group II).

A
Fig. 2. Failure of patency maintenance due to selection of inappropriate vessel.

The US vascular mapping (A) reveals the diameter of cephalic vein as 1.6 mm in a 48-year-old woman with native arteriovenous
fistula. After 2 months, the venography (B) shows diffuse stenosis at the operating vein(white arrows).
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Fig. 3. Comparison of patency between vascular mapping group and control group according to operation type.

Group I is composed of the patients with native arteriovenous fistula (A) and Group II is composed of the patients with synthetic
arteriovenous graft (B).
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Fig. 4. Relation between the diameter of selected vein and pa-
tency with the passage of time in the patients of US vascular

mapping group.

Group A is composed of the patients using preoperatively rec-
ommended vessel diameter. Group B is composed of the pa-
tients using not-recommended vessels. Group B came to the

loss of patency faster than group A.

Table 3. Relation between the Diameter of the Selected Vessel

and Reoperation Rate

Group Number of Reoperation (%) p-value
1(n=27
A (n=18) 3(16.6) p=0.01*
B(n=9) 2(22.2)
I (n=7)
A (n=4) 1(25.0) p=0.03*
B(n=3) 2 (66.6)

*Statistically significant tendency was shown by Fischer exact test

(p<0.05).

I: The patient group with native arteriovenous fistula

II: The patient group with synthetic arteriovenous graft

A: The patients using preoperatively recommended vessels
B: The patients using not-recommended vessels

. 66%

@).

(venography)

6).

92%

. Robbin

).
(8-10).
. Robbin
1
11)
3

@an

80%

).



—_

12

g o o o

. Feldman HI, Kobrin S, Wasserstein A. Hemodialysis vascular ac-

cess morbidity. | Am So Nephrol 1996;7:523-535

. NKF-DOQI Vascular Access Work Group Members. NKF-DOQI

Clinical practice guidelines for vascular access. National Kidney
Foundation-Dialysis Outcomes Quality Initiative. Am J Kidney Dis
1997;30:5152-5191

. Churchil DN, Taylor DW, Cook R], LaPlante P, Barre P, Cartier P,

et al. Canadian Hemodialysis Morbidiy Study. Am J Kidney Dis
1992;19:214-234

. Miller PE, Tolwani A, Luscy CP, Deierhoi MH, Bailey R, Redden

10.

11.

DT, et al. Predictors of Adequacy of arteriovenous fistulas in he-
modialysis patients. Kidney Int 1999;56:275-280

. Silva MB Jr, Hobson RW 2nd, Pappas PJ, Jamil Z, Araki CT,

Goldberg MC, et al. A strategy for increasing use of autogenous he-
modialysis access procedures: impact of preoperative noninvasive
evaluation. J Vasc Surg 1998;27:302-307

. Robbin ML, Gallichio MH, Deierhoi MH, Young CJ, Weber TM,

Allon M. US vascular mapping before hemodialysis access place-
ment. Radiology 2000;217:83-88

. Comeaux ME, Bryant PS, Harkrider WW. Preoperative evaluation

of the renal access patient with color Doppler imaging. J Vasc
Technol 1993;17:247-250

. Kinnaert P, Vereerstraeten P, Toussaint C, Van Geertruyden J. 9

years experience with internal AVF for hemodialysis: a study of
some factors influencing the results. Br J Surg 1977;64:242-246

. Health Care Financing Administration. Other vascular access find-

ings for October-December 1999, 2000 Annual Report: ESRD
Clinical Performance Measures Project 2000;27-30

Hirth RA, Turenne MN, Woods. JD, Young EW, Port FK, Pauly
MYV, et al. Predictors of type of vascular access in hemodialysis pa-
tients. JAMA 1996;276:1303-1308

Robbin ML, Chamberlain NE, Lockhart ME, Gallichio MH, Young
CJ. Deierhoi MH, et al. Hemodialysis arteriovenous fistula maturi-
ty: US evaluation. Radiology 2002;225:59-64



2007,57:81-87

J Korean Radiol Soc 2007;57:81-87

Efficacy of Preoperative US Vascular Mapping for Arteriovenous
Fistula in Patients with Hemodialysis'

Min Sun Lee, M.D., Ji Young Hwang, M.D., Byung Chul Kang, M.D., Seung Yon Baek, M.D.

'Department of Radiology, College of Medicine, Ewha Womans University

Purpose: The purpose of this study is to assess the efficacy of preoperative US vascular mapping to predict
postoperative patency of the arteriovenous fistula for hemodialysis.

Materials and Methods: Sixty-six patients who underwent hemodialysis for end-stage renal failure (M:
F=34:32, mean age, 58.8 years) were observed prospectively from January 2001 to April 2003. The patients
were divided into two groups: the vascular mapping group and the control group. A comparative analysis of
the re-operation rate between the two groups was determined by use of the chi-square rest, efficacy of preop-
erative US vascular mapping according to the type of surgery. A comparative analysis of the secondary paten-
cy after percutaneous transluminal angioplasty was determined by the use of Fischer exact test, and a compar-
ative analysis of the diminution of patency during the follow-up periods was determined by the use of the Log-
rank test. In the mapping group, the diameters of intraoperatively selected vessels were investigated and com-
pared with the recommended diameter on preoperative US vascular mapping determined statistically by the
use of Fisher's exact test.

Results: The preoperative US vascular mapping group had relatively lower re-operation rates (11.8%) than the
control group (28.1%) (p=0.09). The preventive role of US vascular mapping is more effective in decreasing
the re-operation rate for a native arteriorvenous fistula (7.4%) than for a synthetic arteriovenous graft (25.9%)
(p=0.06). For patients that had an interventional procedure, the failure rate to obtain a secondary patency was
smaller than in the mapping group (33.3%), compared with the control group (46.3%) (p=0.37). Patients in the
mapping group had a higher patency than the control group patients for a native arteriovenous fistula (92.0%)
and a synthetic arteriovenous graft (71.4%) at one year following surgery (p=0.10, p=0.79). The arteriovenous
fistulas in the mapping group had a higher patency for both a native arteriovenous fistula (16.6%) and a syn-
thetic arteriovenous graft (22.2%), which was statistically significant (p=0.01, p=0.03).

Conclusion: Preoperative US vascular mapping is considered to be a useful technique for the preoperative
evaluation of an arteriovenous fistula and to contribute to maintaining its postoperative patency and reducing
the rate of repeated surgery.
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