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[Abstract] Objective Tunneled-cuffed catheters (TCCs) are frequently used for establishing hemodialysis
access for maintenance hemodialysis in older patients with exhausted resources of peripheral vessels. Fibrin sheath
formation around the catheter is one of the most common complications of long-term use of indwelling catheter, which
may cause the malfunction of the catheter. In this study, we intend to compare the prognosis of two catheter replacement
methods, in situ replacement and replacement through a fibrin sheath crevice, with both being assisted by balloon
dilation, and to explore the optimal catheter replacement process. Methods A retrospective study was conducted with
52 patients who underwent a replacement of their TCCs. Among them, 27 cases had their TCC replaced by the modified
method of replacement through a fibrin sheath crevice and were referred to as the sheath crevice group, while 25 cases
underwent in situ catheter replacement and were referred to as the in situ group. The primary outcome indicators
included maximum blood flow in hemodialysis catheter and the urea clearance rate calculated by Kt/V values at the 1, 3,
and 6-month follow-ups. The secondary outcomes included dialyzer alarms being set off and catheter-related infections
during follow-up. Results There was no significant difference between the general data of the two groups. There was no
massive blood loss during the replacement procedure. Neither were there cardiac tamponade, catheter-associated
infections, or other complications. Follow-ups were made 1, 3, and 6 months after the replacement procedure. The sheath
crevice group had higher catheter blood flow and Kt/V values at the 6-month follow-up than the in situ group did
([241.85+9.62] mL/min vs. [234.40+11.21] mL/min, P=0.014 and 1.31+0.55 vs. 1.27+0.49, P=0.005, respectively). During
the follow-up process, access alarms were reported in 5 patients (three in the in situ group and two in the sheath crevice
group) during dialysis. No catheter-associated infection occurred in either group. Conclusion  The catheter replacement
method of balloon dilation-assisted catheter insertion through a fibrin sheath crevice is safe and effective, resulting in

better long-term catheter blood flow compared with that of in situ catheter replacement.
[ Key words] Hemodialysis Vascular access Balloon dilation Fibrin sheath Retrospective

study Clinical controlled trial
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Fig 1 The process of in situ catheter replacement
A, Fibrin sheath; B, 10-mm balloon dilation of the fibrin sheath; C, new

catheter insertion.
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Fig 2 Balloon dilation of the fibrin sheath at an innominate vein

A, Fibrin sheath; B, partial dilation of the fibrin sheath with a 10-mm
balloon; C, complete dilation of the fibrin sheath with a 10-mm balloon; D,
angiography showing a broken fibrin sheath.
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Fig 3 Catheter replacement through the fibrin sheath crevice

A, A fibrin sheath extending to the right atrium; B, 10-mm balloon dilation of the fibrin sheath at the right brachiocephalic vein; C, a 4Fr catheter going through the

fibrin sheath crevice; D, guidewire insertion via 4Fr catheter into the inferior vena cava; E, hemodialysis catheter tip reaching the right atrium.
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Table 1 Baseline data
. In situ Sheath
Variable group (n=25) crelenc:e 2g7r)0up P
Agelyr. 60.28+10.69 62.85+8.64 0.545
Male/case (%) 11 (44.0) 13 (48.1) 0.788
Diabetes/case (%) 9 (36.0) 11 (40.7) 0.781
Dialysis duration/yr. 4.96+1.68 4.76%2.24 0.467
Old catheter duration/yr. 2.68+1.14 2.61+1.43 0.663
Fibrin sheath extending to the 10 (40.0) 11 (40.7) 0.957

right atrium/case (%)

22 FEHFIERR

MIEREV6A A, SR G I 2550 T 4y L R,
S 2 RN ) PR B A B R L i i Ko/ VB [ AA 7R 28 B
P (A48 BRI B, P=0.001; Kt/V, P<0.001) . J5%E
HEAT 43 4R ] ) SRS S #T L SR 7E 6 H BT,
BN A BRI K TR 41 (P=0.014), KU/ VIRKR
FIRA41(P=0.005) (F52) . PHLLAEREDTIHIA 09 A8k
I3 S K/ VAR LA 4.

F2 HEHEE

Table 2 Follow-up data of blood flow and Kt/V

Blood flow/(mL/min) Kt/V
Time In situ Sheath crevice In situ group (n=25) Sheath crevice

group (n=25) group (n=27) group (n=27)

1st month 244.40+10.44 245.93+9.31 1.3240.51 1.33+0.48
3rd month 242.85+9.62 244.81+£8.93 1.31+0.46 1.32+0.52
6th month 234.40+11.21 241.85+9.62° 1.27+0.49 1.31+0.55°
Group (F, P) 1.968, 0.167 1.992, 0.164
Time (F, P) 45.679, <0.001 172.158, <0.001

GroupxTime (F, P) 8.864, 0.001

44.137, <0.001

*P=0.014, " P=0.005, vs. i situ group.
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Fig 4 The trends of changes in blood flow and Kt/V during the 6-month
follow-up
" P<0.05, vs. in situ group. n=25 in the in situ group, n=27 in the sheath

crevice group.
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