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 Introduction 

 It is a well-known fact that the highest morbidity and 
mortality exists in chronic hemodialysis patients dialyz-
ing with tunneled dialysis catheters (TDCs) when com-
pared with arteriovenous fi stulae (AVFs) and arteriove-
nous grafts (AVGs). In addition, TDCs are associated 
with lower blood fl ows, increased incidence of local and 
systemic infection, development of central venous steno-
sis and frequent episodes of thrombosis. It is for these 
reasons that both the Fistula First Project and the Na-
tional Kidney Foundation Dialysis Outcomes Quality 
Initiative (NKF-DOQI) guidelines for vascular access 
discourage the use of TDCs as long-term access for hemo-
dialysis  [1, 2] . Although the NKF-DOQI guideline 30 
states that less than 10% of the chronic dialysis patients 
should be maintained on TDCs  [3] , recent data have em-
phasized that up to 27% of the end-stage renal disease 
(ESRD) patients in the US are using TDCs as their per-
manent access  [4, 5] . Of particular concern is the fact that 
the use of TDCs as permanent dialysis access is steadily 
on the rise, with placement rates having doubled since 
1996  [4] . This practice pattern of overutilization of tun-
neled catheters dooms us to failure in minimizing vascu-
lar access-related morbidity and mortality and reaching 
the goal of maximizing AVFs unless strategies to limit 
TDC use are formulated and implemented. 

 An ideal clinical pathway for avoiding, or minimizing, 
the use of TDCs would involve early identifi cation of pa-
tients with chronic kidney disease (CKD), and secondly, 
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  Abstract 
 While the use of arteriovenous grafts has recently de-
clined, there has been an astronomical increase in he-
modialysis patients dialyzing with tunneled dialysis 
catheters (TDCs). Recent data have indicated that over 
70% of the patients with end-stage renal disease initiate 
dialysis with a catheter. Additionally, up to 27% of the 
end-stage renal disease patients in the US are using 
TDCs as their permanent access, with placement rates 
having doubled since 1996. Although most modern cath-
eters claim to provide adequate blood fl ow for dialysis, 
they are associated with the highest incidence of com-
plications, morbidity and mortality when compared with 
other types of vascular access. It is for these reasons that 
the National Kidney Foundation Dialysis Outcomes Qual-
ity Initiative guideline 30 as well as the Fistula First 
Change Concept 7 emphasize limiting the use of cathe-
ters and fostering the creation of arteriovenous fi stulae. 
Early referral has clearly been shown to minimize the use 
of TDCs and maximize fi stulae. This report focuses on 
the role of additional measures that minimize TDC use, 
such as dialysis modality presentation and peritoneal di-
alysis, vascular access education, preoperative vascular 
mapping and salvage of early failure and thrombosed 
fi stulae. 
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early referral to nephrologists, with progressively more 
intense involvement in medical management as CKD 
progresses to end stage. Indeed, early referral increases 
the likelihood of receiving an AVF and decreases the in-
sertion of a TDC. This article presents some of the addi-
tional strategies that can have a positive impact on reduc-
ing the recent catheter epidemic. 

 Modality Presentation and Peritoneal Dialysis 

 Incident hemodialysis patients are either referred by 
nephrologists or are arbitrarily defi ned as ‘catastrophic 
starts’, meaning those patients who have not received 
care from a nephrologist during the 3 months immedi-
ately prior to initiating permanent renal replacement 
therapy. Traditionally, catastrophic-start patients are 
generally consigned to hemodialysis and, by default, re-
ceive a tunneled hemodialysis catheter. Although perito-
neal dialysis (PD) offers a variety of advantages (includ-
ing a slow continuous daily home dialysis, preservation 
of residual renal function, improved middle molecule 
clearance and fl uid and blood pressure control, cost-ef-
fectiveness, reduced mortality, and better quality of life), 
this type of renal replacement therapy remains largely 
ignored  [6] . Recent data have demonstrated that more 
that 50% of patients with ESRD who are informed about 
ESRD treatment options prefer and request PD as the 
modality of choice for renal replacement therapy  [7–11] . 
In contrast, only 12% are receiving this type of dialysis 
therapy  [4] . In this context, dialysis modality presenta-
tion and PD become a viable option to minimize 
TDCs. 

 The catastrophic-start patients also need to be edu-
cated about ESRD treatment options as soon as possible. 
In our experience, the informed catastrophic patient will 
often elect PD  [12] . Frequently, we have found that it is 
possible to stabilize these patients, place a PD catheter, 
initiate permanent renal replacement therapy by means 
of PD and completely avoid even short-term outpatient 
hemodialysis using TDCs. Occasionally, stabilizing the 
hospitalized catastrophic patient may require acute he-
modialysis treatments by means of a temporary catheter 
with subsequent discharge to initiate outpatient PD. In a 
recent analysis  [12] , 35 catastrophic-start patients were 
identifi ed and received in-hospital education regarding 
dialysis modality presentation at our center. Of these, 11 
(29%) chose PD as a long-term dialysis modality. PD 
catheter was inserted in 8 (73%) of 11 patients during the 
initial admission. The remaining 3 received a PD catheter 

on an outpatient basis. Nine of 11 patients needed a tun-
neled catheter for a few weeks only, while in the other 2 
patients, TDC insertion was avoided altogether. 

 Data have indicated that survival of a tunneled PD 
catheter is far superior to that of a tunneled hemodialysis 
catheter. In one study, Gadallah et al.  [13]  demonstrated 
catheter survival of 76, 63 and 51% at 1, 2 and 3 years, 
respectively. Other investigators have also demonstrated 
excellent PD catheter survival  [14] . These survival rates 
are far superior to tunneled hemodialysis catheter and, in 
fact, approach those of an AVF  [1] . In addition, catheter-
related infections are exceedingly frequent with tunneled 
hemodialysis catheters  [15, 16] . PD, PD catheter surviv-
al and infection considerations must be entertained and 
applied as a strategy to limit TDC use in patients with 
ESRD.  

 Vascular Access Counseling and Preoperative 
Mapping 

 Vascular access education is one of the most powerful 
tools to help patients choose the best access for dialysis. 
Late referral does not mean that the patient can no longer 
have a fi stula. Even if referred late, education regarding 
vascular access types and their associated complications, 
including the risk of morbidity and mortality, must be 
provided to patients who present to dialysis units with 
TDCs. Local and systemic infectious complications, cath-
eter-related central vein stenoses and thromboses with 
consequent preclusion of future arteriovenous access cre-
ation in the upper extremities, the impact of low catheter 
fl ows on dialysis adequacy, and the increased overall 
death rate should be specifi cally highlighted for TDCs. 
Patients must be able to understand that an AVF is the 
best available access and has the lowest incidence of com-
plications. Additionally, patient survival with an AVF 
must be emphasized. Patients should be educated and 
encouraged to request the creation of an AVF at their ap-
pointment with the surgeon  [1, 2] . 

 The strategy to minimize the use of TDCs is doing ev-
erything possible to maximize the possibility of placing 
fi stulae. All patients identifi ed with CKD and likely to 
progress to ESRD must have planful, programmatic pres-
ervation of veins for future arteriovenous access place-
ment, as recommended by the NKF-K/DOQI guidelines 
 [1] . Accordingly, arm veins should not be used for veni-
puncture or for intravenous catheters. Instead, veins on 
the dorsum of the hand should be used. Due to the risk 
of central vein thrombosis that would preclude future ac-
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cess placement in the ipsilateral arm, no catheters of any 
type should ever be placed in subclavian veins. Patients 
should be informed of these guidelines. 

 One of the most important aspects of vascular access 
education is to demonstrate the importance and tech-
niques of vascular mapping prior to any surgical proce-
dures. Data have confi rmed that physical examination 
may not be adequate to demonstrate either the presence 
or absence of suitable veins for creation of an AVF  [17, 
18] . Vascular evaluation using Doppler ultrasound as well 
as venography must be emphasized. The impact of vas-
cular mapping on limiting catheter use and maximizing 
fi stulae should be discussed with TDC patients. Allon et 
al.  [17]  documented a dramatic increase in AVF creation 
when preoperative vascular mapping using sonography 
was employed compared with the traditional physical ex-
amination approach (preoperative physical examination 
34%, preoperative sonographic vascular mapping 64%; 
p  !  0.001). Indeed, using the preoperative mapping ap-
proach, these investigators demonstrated a doubling of 
the patients dialyzing successfully with a fi stula (preop-
erative physical examination 16%, preoperative sono-
graphic vascular mapping 34%; p  !  0.001)  [13] . In an-
other study, Silva et al.  [18]  documented a signifi cant 
improvement in AVF creation (from 14 to 63%), a reduc-
tion in AVG placement (from 62 to 30%) and, most im-
portantly, a reduction in tunneled hemodialysis catheter 
insertion (from 24 to 7%) when preoperative mapping of 
the arteries and veins was performed using Doppler du-
plex ultrasonography.  

 The value of vascular education and mapping in fos-
tering the creation of AVFs and minimizing catheter use 
has been illustrated by a recent prospective study  [19] . 
Among 86 patients consigned to TDCs, vascular mapping 
demonstrated that 94% with no prior arteriovenous ac-
cesses (64 of 66) had suitable veins for arteriovenous ac-
cess placement and 90% with previously failed arteriove-
nous accesses (18 of 20) had suitable veins as well, all 
basilic veins in the latter cases. Fistulae were created in 
94% of those patients who agreed to proceed to vascular 
access surgery (68 of 72 patients), the other 4 patients 
having required AVG placement. Of note, a signifi cant 
reduction in catheter use from 34 to 14% was observed 
in this study. These fi ndings clearly demonstrate the val-
ue of patient education and vascular mapping in detect-
ing vessels suitable for arteriovenous access placement, 
even in patients previously consigned to percutaneous 
catheters because of prior vascular access failures. The 
most striking outcome of this experience was that AVFs 
comprised 94% of the arteriovenous accesses created. In-

deed, these results virtually mandate the application of 
vascular access education and mapping to place an AVF 
in every patient dialyzing with a percutaneous catheter. 

 Salvage of Early Failure and Failed AVF 

 A signifi cant number (28–53%) of AVFs do not ade-
quately develop and fail to sustain dialysis therapy  [17, 
19–22] . Often, renal physicians and surgeons wait for up 
to 6 months and even longer hoping that the fi stula will 
eventually grow to support dialysis before declaring that 
the AVF has failed. In the interim, if dialysis is needed, 
the patient is subjected to a tunneled catheter and there-
by exposed to the morbidity and mortality risks associ-
ated with the use of catheters. In general, a blood fl ow of 
500 ml/min and a diameter of at least 4 mm are needed 
for a fi stula to be adequate to support dialysis therapy 
 [23] . Recent data have emphasized that in most success-
ful fi stulae, these parameters are met within 4–6 weeks of 
fi stula creation  [23–30] . Most importantly, commonly 
encountered problems (stenosis and accessory veins) un-
derlying early fi stula failure can be easily diagnosed, and 
a great majority of fi stulae with early failure can be suc-
cessfully salvaged by percutaneous interventions and be-
come available for dialysis, thus minimizing reliance on 
TDCs  [19, 31] . 

 Multiple studies have demonstrated successful salvage 
of AVFs with early failure  [19, 31, 32] . Recently, Beat-
hard et al.  [31]  provided invaluable information on how 
to improve the function of an AVF that is not developing 
properly. In this prospective observational study, 100 pa-
tients with early failure underwent evaluation and treat-
ment at six free-standing outpatient vascular access cen-
ters. Vascular stenosis and the presence of a signifi cant 
accessory vein (an accessory vein is described as a branch 
coming off the main venous channel that comprised the 
fi stula) alone or in combination were found to be the cul-
prits. Venous stenosis was present in 78% of the cases. A 
majority of these lesions (48%) were found to be close to 
the anastomosis (juxta-anastomotic lesion). A signifi cant 
accessory vein was present in 46% of the cases. Percuta-
neous balloon angioplasty and accessory vein oblitera-
tion techniques were used to salvage the failed fi stulae. 
The success rate of angioplasty was 98% and of vein oblit-
eration 100%. After intervention, it was possible to initi-
ate dialysis using the fi stula in 92% of the cases. Actuar-
ial life table analysis showed that 84% of fi stulae were 
functional at 3 months, 72% at 6 months and 68% at 12 
months. 



 Tunneled Hemodialysis Catheters  Blood Purif 2006;24:90–94 93

 Thrombosis leading to access failure is a major issue. 
It often causes unnecessary hospitalization, missed dialy-
sis and can expose the patient to the insertion of tunneled 
hemodialysis catheter. Ideally, this complication should 
be managed rapidly, under local anesthesia and on an 
outpatient basis. Recent data have clearly shown that ac-
cess thrombectomy can be achieved successfully and safe-
ly at many centers on an outpatient basis, thereby avoid-
ing hospitalization or insertion of a catheter to dialyze the 
patient  [33] . Although thrombectomy of AVGs is rou-
tinely performed, thrombosis of AVFs has generally been 
believed to cause irrecoverable fi stula loss  [34] . The fal-
lacy of this opinion has been demonstrated by multiple 
reports  [33, 35–38] . However, the thrombectomy proce-
dure for an AVF is somewhat different than for a clotted 
AVG in that the procedure for a graft can be standardized 
to a greater degree. In contrast, the AVF procedure has to 
be individualized in each case. The long-term graft sur-
vival rates after thrombosis of an AVG are disappoint-
ingly low, ranging from 11 to 36% at a 6-month follow-up, 

regardless of whether endovascular or surgical techniques 
were utilized  [39–41] . In contrast, thrombectomy of a fi s-
tula is rewarded by excellent outcomes. Initial success 
exceeding 80% combined with primary patency rates 
ranging from 50 to over 70% at 6 months  [33, 35–38]  is 
compelling evidence to attempt fi stula thrombectomy in-
stead of consigning an AVF patient to a tunneled hemo-
dialysis catheter. 

 Conclusion 

 Dialysis modality presentation, PD, vascular access 
education, preservation of extremity veins, preoperative 
vascular mapping, timely salvage of early-failure and 
thrombosed fi stulae are all viable options. In order to lim-
it catheter use, and the associated risks of morbidity and 
mortality, these interventions must be routinely exer-
cised. 
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