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Risk Factors associated with
Central Vein Stenosis
Development in Hemodialysis
Vascular Access among
Patients with Normal
Preoperative Venography
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Purpose We aimed to discover risk factors for central vein stenosis (CVS) in hemodialysis
patients with normal preoperative venography.

Materials and Methods Among the 411 individuals who underwent upper arm venogra-
phy for hemodialysis access evaluation in 2017, we reviewed venography and medical re-
cord data from 349 patients with normal preoperative venography who subsequently un-
derwent arteriovenous fistula creation. We compared the data between patients with and
without CVS development.

Results Among the 349 patients, 22 (6.3%) developed CVS during a median 20.9-month fol-
low-up. The development of CVS appeared to be associated with preoperative venography
findings (the presence of collateral vessels and cephalic arch stenosis), location of hemodi-
alysis access, and history and duration of ipsilateral hemodialysis catheter placement (p <
0.05). Multivariate analysis identified two or more collateral vessels on venography, left-sid-
ed arteriovenous fistula, and a previous history of ipsilateral hemodialysis catheter place-
ment as independent risk factors for CVS development (p <0.05).

Conclusion Even in patients with normal preoperative venography findings, there is an in-
creased possibility of CVS development after arteriovenous fistula creation if they have
more than two collateral vessels on venography, a left-sided arteriovenous fistula, or a his-
tory of ipsilateral hemodialysis catheter placement.
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Table 1. Clinical Course of 411 Patients Who Underwent Preoperative Venography

No CVS (n =367)

Underwent AVF creation 349
No event during FU 327
Newly developed CVS 22

No AVF creation 18
Pre-existing AVF 6
Femoral graft operation 3
FU loss 8
Inoperable due to poor general condition 1

CVS (n=44)

Underwent AVF creation 13
No event during FU
PTA for CVS 4

No AVF creation 31
Pre-existing AVF 9
Femoral or axillo femoral operation 10
FU loss 9
Inoperable due to poor general condition 3

AVF = arteriovenous fistula, CVS = central venous stenosis, FU = follow up, PTA = percutaneous transluminal
angioplasty
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Fig. 1. Preoperative venography of a 73-year-old male.

A. A hemodialysis catheter is observed to be inserted through the internal jugular vein. The ratio of hemodi-
alysis catheter (a)/brachiocephalic vein (b) is 0.84.

B. Follow-up fistulography after 8 months following AVF formation. Fistulography shows right brachioce-
phalic vein occlusion (arrow). This patient presented with swelling in ipsilateral arm and face.

N o

Table 2. Comparison of Risk Factors between Two Groups with or without CVS on Follow Up

CVS (n=22) No CVS (n=327) p-Value
Sex 0.161
Male 13(59.0) 143 (43.7)
Female 9 (40.9) 184 (56.3)
Venography finding
Number of collateral vessels 0.023*
0 11 (50) 233(71.3)
1 4(18.1) 55(16.8)
=2 7(31.8) 39(11.9)
Type of collateral vessels 0.015*
No 11 (50) 233(71.3)
Other 9 (40.9) 50 (15.3)
Jugular 2(9.0) 44 (13.5)
HD catheter or PM insertion 0.001*
No 5(22.8) 89 (27.2)
Ipsilateral 14 (63.6) 77(23.5)
Contralateral 3(13.6) 156 (47.7)
Ipsil_PM 0(0.0) 1(0.3)
Contra_PM 0(0.0) 4(1.2)
Cephalic arch stenosis 0.032*
Yes 6(27.3) 35(10.7)
No 16 (72.7) 292 (89.3)
HD catheter/vein diameter ratio <0.001*
0 8(36.4) 250 (76.5)
<50% 4(18.1) 38(11.6)
=50% 10 (45.5) 39(11.9)
AVF
Type 0.05
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Table 2. Comparison of Risk Factors between Two Groups with or without CVS on Follow Up (Continued)

CVS(n=22) No CVS (n=327) p-Value

RC 0(0.0) 18 (5.5)
BAVT 4(18.1) 82(25.1)
BC 4(18.1) 51(15.6)
FG 0(0.0) 55(16.8)
UG 14 (63.6) 121(37.0)

Laterality 0.101
Right 12 (54.5) 121(37.0)
Left 10 (45.5) 206 (63.0)

Location 0.006*
Upper arm 22 (100.0) 254 (77.7)
Forearm 0(0.0) 73(22.3)

Previous history

Number of ipsilateral HD catheter placement <0.001*
0 2(9.0) 214 (65.4)
1 11(50) 78(23.9)
2 5(22.8) 28(8.6)
>3 4(18.1) 7(2.1)

Duration of HD catheter placement 0.002*
0 10 (45.5) 243 (74.3)
<3m 2(9.0) 34(10.4)
3-6m 6(27.3) 32(9.8)
6m-1yr 1(4.5) 13 (4.0)
>1yr 3(13.6) 5(1.5)

HD duration 0.004*
0 0(0.0) 26(8.0)
<lyr 4(18.1) 163 (49.8)
1yr-5yr 7(31.8) 58 (17.7)
>5yr 11 (50.0) 80 (24.5)

Data are number (%) values.

*Statistically significant.

AVF = arteriovenous fistula, BAVT = basilic vein transposition, BC = brachiocephalic, Contralateral = hemodi-
alysis cather in contralateral central vein, Contra_PM = pacemaker in contralateral central vein, CVS = cen-
tral venous stenosis, FG = forearm graft, HD = hemodialysis, Ipsilateral = hemodialysis cather in ipsilateral
central vein, Ipsil_PM = pacemaker in ipsilateral central vein, PM = pacemaker, RC = radiocephalic, UG = up-
per arm graft
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Fig. 2. Preoperative venography of a 57-year-old male.

A. Multiple collateral vessels, with a count exceeding two, are noted around the left subclavian vein (arrows).
B. Follow up fistulography 7 months after AVF formation. Fistulography shows segmental stenosis of the left
subclavian vein (arrow). This patient returned to the hospital due to elevated venous pressure in the hemo-
dialysis access site.

Table 3. Multivariate Analysis of CVS Development

CVS Development
Variables
OR 95% Cl p-Value

Laterality

Right 0.031*

Left 4.293 1.142-16.145
Previous HD catheter placement

0 <0.001*

1 31.332 4.808-204.173 <0.001*

2 94.577 10.295-868.861 <0.001*

=3 121.470 9.766-1510.897 <0.001*
Collateral vessel_number

0 0.031*

1 2.119 0.498-9.012 0.309

=2 6.489 1.604-26.248 0.009*

*Statistically significant.
Cl = confidence interval, CVS = central venous stenosis, HD = hemodialysis, OR = odds ratio
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