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Permanent catheters for hemodialysis is not ideal but
sometimes considered a necessity: a prospective study
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Background

Itis not always easy to achieve an adequate arterio venous fistula in long-term dialysis patients;
hence, permanent cuffed tunneled central venous catheters represent necessity in some ESRD
patients like those with advanced age and/ or comorbid conditions.

Purpose

To report the technique and the results of the permanent tunneled catheters as a vascular access .
Patients and methods

This report describe the technique and the results of the permanent tunneled catheters as a vascular
access for hemodialysis at Mansoura University Hospitals. Catheter was inserted by seldinger
percutaneous technique with the use of radioscopic guidance by an experienced vascular surgeon.
Results

The study included 33 patients for whom 38 catheters were inserted (17 males,16 females),
nine of whom were hypotensive, with a mean age of 48,9 years.The cumulative primary patency
rate at 1 year was 52.6% and at 2 years, 21.05%. Complications developed including ,tunnel
haematoma, thrombosis, and infection.

Conclusion

Permanent cuffed, tunneled catheters play a larger role, particularly among those in whom
finding a vascular access can be challenging.
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Introduction

Creation of functional prosthetic
arteriovenous fistula (AVF) is desirable according to
the NKF/DOQI [1] guidelines, as it is more durable
and has reduced complication rate. However, it is not
always easy to achieve an adequate AVF in long-term
dialysis patients [2,3], as most of these patients will
lack adequate vein for creation of AVF [4].

native  or

Adequate superficial veins may be exhausted owing to
repeated cannulation or previously failed arteriovenous
vascular access [5]; hence, permanent cuffed tunneled
central venous catheters represent necessity in some end-
stage renal disease (ESRD) patients such as those with
advanced age and comorbid conditions such as peripheral
vascular disease, diabetes, and/or the cardiac status [6].

In this study, we report the technique and the results
of permanent tunneled catheters as a vascular access
for hemodialysis in patients who have inadequate
conditions for creating an AVF or graft.

Patients and methods
This was a prospective clinical study conducted on
33 patients at Mansoura University Hospitals, which
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are a tertiary referral center, from April 2011 to April
2013.

Patients chosen for this technique were those
with ESRD requiring hemodialysis with failure of
previously established AVF and for whom there were
no availability of vascular access. Routine duplex
examination of the neck and femoral veins was
performed before de-novo catheter placement, but
duplex examination was not performed before catheter
exchange. All patients signed written consent. Those
with thrombosed femoral and neck deep veins were
not chosen for this technique.

Technique

The skin was draped in the usual sterile manner
with betadine, then the planned venotomy site and
subcutaneous tunnel area was anesthetized with 1%
lidocaine. Standard tunneled cuffed, silicone, double-
lumen catheters were used.

Hemodialysis catheters (Medcomp, Harleysville, PA,
USA) were tunneled using tunneling instrument,
inserted by Seldinger percutaneous technique with the
use of radioscopic guidance by an experienced vascular
surgeon. Provided its tip at the right atrium, the peel-
away sheath was then removed after verification of the
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localization of the catheter by C-arm. Bleeding from the
venotomy site or the tunnel was managed with manual
compression. After insertion of a single dose of 500 mg
vancomycin, the catheter was locked with heparinized
saline. The patient was discharged from the hospital
on the same day. A card of instructions, antibiotic, and
oral anticoagulant were given to the patient. Patients
were recruited within week of catheter insertion and
were prospectively followed up. Patency was defined as
ability to successfully dialyze through the catheter. No
secondary procedures were performed to extend patency
of thrombosed catheters; hence, no secondary patency
rate but only primary patency was calculated. Bacteremia
or catheter thrombosis was considered malfunction.

Statistical methods
Patency rate was assessed with the Kaplan—-Meier
method for survival analysis.

Results

From April 2011 to April 2013, 33 patients with
ESRD underwent this technique (17 male patients,
16 female patients, age range 12-84 years, mean
age + SD 48.9 = 19.7). Nine patients (27.3%) were
hypotensive (systolic pressure>90), eight patients
(24.2%) had no suitable veins for access, six patients
(18.7%) had hypercoagulable state (five systemic lupus
erythematosus and one nephrotic syndrome), and eight
patients (24.2%) were diabetic.

'The follow-up period ranged 2-24 months, with a mean
of 12.6+8. The patients in this study had undergone
AVF reconstruction 2.09 times on average. Access
was right internal jugular in 25 catheters (65.79%),
left internal jugular in five catheters (13.16%), left
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Survival curve of the catheters.
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subclavian in four catheters (10.53%), right subclavian
in two catheters (5.26%), and left femoral in two
catheters (5.26%) (Tables 1 and 2) (Figs. 1-4).

The cumulative primary patency rate at 1 year was

52.6% and at 2 years was 21.05% (Fig. 4b and c).

Complications developed in 17 of 38 catheters. Thrombosis
developed in seven catheters and resulted in catheter
malfunction. Nine catheters were infected, and bacteremia
developed in six patients, which required catheter
removal. A repeated procedure was performed for five
patients (15.2%); hence, for the 33 patients, 38 catheters
were inserted. Only two patients (6%) used this access
as temporary line before successful transplant. No early
thrombosis, catheter malposition, or early postoperative
infection was noted. No pneumothorax, hemothorax,
or operative deaths occurred, but two patients (6%) died
during follow-up with functioning catheters because of
nonrelated causes. One patient developed intraoperative
tunnel hematoma that improved by compression (Table 3).

Discussion

Successful dialysis is mandatory for patients with
ESRD, and the lack of it may become life limiting.
Permanent catheters may serve as a critical permanent
access when all other options have been exhausted [7].

Table 1 T ype of access for the permanent catheters

Type of access Number of cases [n (%)]

Right internal jugular 25 (65.79)
Left internal jugular 5 (13.16)
Left subclavian 4 (10.53)
Right subclavian 2 (5.26)
Left femoral 2 (5.26)

Figure 2

The catheter within the peel-away sheath (right internal jugular
access).
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Figure 3

Figure 4

Intraoperative C-arm use.

In this study, we decided to insert tunneled catheter
for hemodialysis in patients who have inadequate
conditions for creating an arteriovenous access, which is
not common; this may explain the small study sample.

In this study most of our practice is catheter exchange
(over a wire replacing temporary or malfunctioning —
permanent catheters) than de novo catheter placement
this is accepted by Oliver and Garofalo [8,9]. This
technique is successful; in addition, it uses the same
venotomy site, has low complication rate, and spares
tuture access sites; this is in agreement with the study

by Schwab and Beathard [10].

In this study, the internal jugular vein is preferred to
other access veins on the basis of decreased rate of venous
thrombosis (<5%) [11,12]. Subclavian site access was only
used when the ipsilateral extremity can no longer be used
for permanent access and when there is fear of venous
hypertension. Femoral site access was only used when
the other options do not exist [13]. This study indicates
that there is no difference in the rate of catheter-related
bloodstream infections between these three sites [14].

Here, we report that the patients who received
permanent catheters represent a worst selection, as most
of them had a history of multiple failed vascular access,
were elderly, hypotensive, and/or had hypercoagulable
state. In these patients, an increased risk for catheter
thrombosis was assumed; hence, postoperative warfarin
was routinely applied and titrated to an international
normalized ratio target of 2-2.5, as the literature to
date suggests that an international normalized ratio

target of 1.5-2.5 should suffice [15].

Catheter salvage procedures such as thrombolytic
therapy can improve patency rate [16]. We consider
thrombosis as malfunction due to lack of recent lytic

Postoperative radiographs: right subclavian access (a), right internal
jugular access (b), and left subclavian access (c).

Table 2 Comorbid conditions

Comorbid conditions
Hypotension

No suitable veins for access
Hypercoagulable state

Number of patients [n (%)]
9 (27.3)
8 (24.2)
6 (5 SLE, and 1 nephrotic
syndrome) (18.7)
8 (24.2)

Diabetes mellitus

SLE, systemic lupus erythematosus.

Table 3 Complications

Complications Number of cases [n (%)]

Thrombosis 7 (18.42)
Infection 9 (23.68)
Intraoperative tunnel hematoma 1 (2.63)

Total number of complicated catheters 17 (44.73)

therapy agents, and the catheter is shortly lived after
lytic therapy than exchange.

Our data indicate decreased placement-related
complication as most of the cases are catheter exchange
than de novo, whereas infection and thrombosis
are the main long-term complications with high

incidence [17,18].

Meclntyre and colleagues[19,20] proved that antibiotic/
anticoagulant treatment can improve infection rate.
However, when we used this treatment, six of the nine
infected catheters in this study necessitated catheter
removal and did not respond to antibiotic treatment
even based on blood culture; this may be due to delayed
referral until bacteremia developed.

At our center, permanent catheter placement
procedures are performed on an ambulatory basis;
this has an impact on the cost and the burden for the
hospital.



'These catheters can be used immediately after insertion;
no vein puncture is required three times weekly, and
they are associated with relatively little cosmetic
disfigurement and easy removal when complication
occurs. Although that seems very logical, they must be
weighted against the risk for thrombosis and infection
with potentially life-threatening complications such
as endocarditis. These values indicate the need for
further improvement in the development of dialysis
catheters. Failed permanent catheter does not preclude
subsequent use of peritoneal dialysis.

Conclusion

Permanent cuffed, tunneled catheters play a larger role,
particularly among those in whom finding a vascular
access can be challenging. Catheter exchange shows
less placement complications than de novo. Thrombosis
and catheter-mediated bacteremia are still the primary
reasons for catheter removal.
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