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Implantation of permanent jugular catheters in
patients on regular dialysis treatment: ten years’
experience
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ABSTRACT: Dual-lumen cuffed central venous catheter proved an important alternative vascular access com-
pared to conventional arteriovenous (Cimino-Brescia) shunt in a selected group of patients on regular dial-
ysis treatment. Typically, these catheters are used as bridging access, until fistula or graft is ready for use,
or as permanent access when an arteriovenous fistula or graft is not planned (NKF-DOQI).
We conducted a prospective study on IJV permanent catheter insertion and its related earlier and long-term
complications. From February 1991 to February 2001 we inserted in 124 patients in end stage renal disease
135 cuffed catheters (130 in the right IJV and 5 in the left IJV), 92 of which were Permcath, 27 Vascath, and
16 Ash-Split. We performed the insertion of catheters by puncturing the IJV under ultrasonographic guid-
ance in the lower side of the Sedillot triangle and checking the accurate position of the tip by endocavitary
electrocardiography (EC-ECG). The duration of catheter use was from 60 to 1460 days, mean 345 days. The
actuarial survival rate at 1 year was 82%, at 2 years 56%, at 3 years 42%  and at 4 years  20%. The exit site
infection and septicemia rates were 5.2 and 2.86 per 1000 catheter days respectively. Catheter sepsis was
implicated in the death of three patients, all of whom had multiple medical problems. Several episodes of
thrombosis (6% of dialyses) occurred which required urokinase treatment, and catheter replacement in 12
patients (9.6%). In 3 cases the catheters were displaced and correct repositioning was performed. Two
catheters (Ash-Split) were replaced due to accidental damage of the external portion of catheters (alcoholic
disinfectant). Catheter tip embolism occurred on one occasion during elective catheter exchange over
guide-wire. 
One of the common problems encountered with cuffed tunneled catheters is poor blood flow, most often
secondary to the formation of a fibrin sheath around the lumen. Even if we conducted a non-randomized
study, in our experience, the higher rate of malfunctioning catheters was in the group with no anticoagula-
tion therapy. Therefore, we suggest anticoagulation treatment in all patients wearing central vascular
catheters with no contraindication. Just one year ago, we followed NKF-DOQI clinical practice guidelines
for vascular access that indicated that for patients who have a primary AV fistula maturing, but need im-
mediate hemodialysis, tunneled cuffed catheters are the access of choice and the preferred insertion site
is the right IJV.  Considering recent reports of permanent central venous stenosis or occlusion after IJV can-
nulation, currently, our first choice is femoral vein cannulation with smooth silicone rubber catheters, tun-
neled if long-term utilization is needed (more the 3-4 weeks). In our opinion, the right IJV puncture is to
be avoided as much as the venipuncture of arm veins suitable for vascular access placement, particularly
the cephalic vein of the non-dominant arm. Our data confirm that permanent venous catheters might rep-
resent an effective long-term vascular access for chronic hemodialysis, particularly for older patients with
cardiovascular disease and for cancer patients. (The Journal of Vascular Access 2001; 2: 68-72)
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INTRODUCTION

Over the past decade, central venous catheters
have increasingly become a permanent vascular
access option for hemodialysis (HD) therapy.
Long-term catheters have a cuff near the exit-site,
which is separated from the venous insertion site
by a subcutaneous tunnel. The cuff and the tunnel
create physical barriers to infections, thus making
long-term use possible. These catheters are usual-
ly used as bridging access until fistula or graft is
ready for use, or as permanent access when an ar-
teriovenous fistula (FAV) or graft is not planned
(NKF-DOQI) (1).
HD catheters may be inserted in the jugular, sub-
clavian or femoral veins. Subclavian catheters result
in incidence of subclavian vein thrombosis (10-
30%) and stenosis (40-50%) (2, 3). In the last few
years, the internal jugular vein (IJV) has been pre-
ferred because of a lower rate of complications, and
cannulation is done using three different tech-
niques: surgical cut down technique, percutaneous
Seldinger technique (preferred by most non-surgi-
cal clinicians) performed “blind” or with real-time
ultrasound guidance (4-7). Some studies report
good results using the cuff tunneled dual-lumen
catheters (Quinton Permcath) (4, 5, 8, 9) or per-
manent twin catheters inserted in IJV (10, 11). 
We conducted a prospective study on IJV perma-
nent catheter insertion and its related earlier and
long-term complications using our technique
(12).

PATIENTS AND METHODS

From February 1991 to February 2001, we insert-
ed in 124 patients in end stage renal disease (68
male, 65 female; mean age 72 years, range 19- 92
years, diabetics no. 32) 135 cuffed catheters, (130
in the right IJV e 5 in the left IJV) 92 of which were
Permcath (Quinton Instrument Company, Seattle,
USA), 27 Vascath (Bard, Salt Lake City, USA) and
6 Ash-Split (Medcomp, USA). Catheters ranged in
length from 36 to 40 cm.
The catheter option was preferred because of:
1) exhausted peripheral access ( 5 cases);
2) limited life expectancy (39 cases);
3) AV fistula or graft maturing (68 cases);
4) peripheral access contraindicated (12 cases).

Procedure

We performed the insertion of catheters by punc-
turing the IJV under ultrasonographic guidance in

the lower side of the Sedillot triangle, and check-
ing the accurate position of the tip by endocavitary
electrocardiography (EC-ECG). We collocated the
venous tip in the atrium (diphasic P wave) and the
arterious tip in the superior cava at the level of the
atrio-caval junction (deep negative P wave). The
procedures were done using strict aseptic tech-
nique under local anesthesia. The vein was cannu-
lated using the Seldinger technique and the
catheter was inserted using a peel-away sheath. It is
useful to make a small surgical incision where the
guide-wire penetrates the skin and to pass rigid
dilators over the guide-wire. This will allow the
peel-away sheath to pass more smoothly over the
guide-wire. Great care should be taken when using
dilators and peel-away sheath there, and they
should be not pushed too far down the vein to
avoid trauma to the vessel wall. Guide-wire posi-
tion is confirmed by octopi on the cardiac moni-
tor, or the ability to pass all but 5-10 cm of the
guide-wire through the needle, or by EC-ECG via
guide-wire. After insertion of the guide-wire we
performed caudo-cranial tunnelization using a
stylet. The tunnel should be short enough to keep
the hub of the catheter from entering the exit site,
yet long enough to keep the cuff at least 2 cm from
the exit site. 

Management of catheters during dialysis

During dialysis the catheters were handled asepti-
cally. At the start of a session, 10 ml of blood were
withdrawn from both limbs. Ease of aspiration was
noted and a visual inspection of the aspirate was
made for blood clots. After connection to the ex-
tracorporeal circuit, blood flows of 250-300
ml/min were sought. If flow was < 200-150
ml/min, the arterial and venous limbs of the
catheter were reversed (reverse hoop-up). If this
did not prove satisfactory, urokinase was adminis-
tered as a bolus to the affected limb and left in situ
for 20-30 min. (5000 UI made up to the exact vol-
ume of the affected limb). If there were inade-
quate blood flows, repeated urokinase bolus infu-
sions were performed. The patient underwent a
catheterographic film if fibrin sleeve was suspect-
ed. Ninety percent of subjects were under systemic
anticoagulation therapy.
At the end of dialysis, both limbs of the catheter
were flushed with 10 ml of normal saline and then
filled with the appropriate volume of concentrated
heparin, usually 5000 U/ml, which was then left in
situ until the next dialysis. 
Sutures are placed to secure the catheter at the ex-
it site while waiting for adhesion of the Dacron cuff.  
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Catheter removal or substitution

The procedure was performed under local anes-
thesia with the patient in the Trendelemburg posi-
tion. A small incision was made near the cuff in the
Sedillot triangle. The Dacron cuff was dissected
away from surrounding tissues and once free, the
catheter was transected on its exit site and was easi-
ly withdrawn in two pieces. This technique was used
to replace catheter over guide-wire introduced in
the venous limb. 

Statistics

Actuarial life table analysis was performed to deter-
mine catheter survival. We excluded the electively
removed catheters and non-catheter related death.
The catheters were considered a failure if removed
for sepsis, poor flow or thrombosis, or if there was a
catheter-related death. 

RESULTS

Duration of use and catheter survival

The duration of use was from 60 to 1460 days, mean
345 days (Tab. I).
The catheter survival is shown in Figure 1.
The actuarial survival rate at 1 year was 82%, at 2
years 56%, at 3 years 42% and 4 years 20%. 

COMPLICATIONS

Infections

The exit site infection and septicemia rates were 5.2
and 2.86 per 1000 catheter days respectively.
Catheter sepsis was implicated in the death of three
patients, all of whom had multiple medical prob-
lems. In two cases the catheter was utilized for total
parenteral nutrition with hypertonic glucose solu-
tion. 

Inadequate blood flow

Several episodes of thrombosis (6% of dialyses) oc-
curred which required urokinase treatment and, in
12 patients (9.6%), catheter replacement. Two
catheters were removed due to the development of
central venous thrombosis. Both patients had mul-
tiple previous subclavian dialysis catheters placed
percutaneously. Both patients were transferred to
peritoneal dialysis.

Other complications

In 3 cases the catheters were displaced and correct
repositioning was performed. Two catheters (Ash-
Split) were replaced due to accidental damage of
external portion of catheters (alcoholic disinfec-
tant). Catheter tip embolism occurred on one oc-
casion during elective catheter exchange over
guide-wire. 

DISCUSSION

The advantages of tunneled cuffed venous
catheters for vascular access (NKF-DOQI 2000) are
the universal applicability, ability to be inserted in-
to multiple sites, maturation time not required,
venipuncture not required, no hemodynamic con-
sequences, ease of catheter placement and replace-
ment, ability to provide access over a period of
months, and ease of correcting thrombotic compli-
cations. The disadvantages are the high morbidity
due to thrombosis and infection, risk of permanent
central venous stenosis or occlusion, discomfort
and cosmetic disadvantages of an external appli-
ance, shorter expected use-life than other access
types, and lower blood flow rates, which will require

TABLE I - DURATION OF USE OF CATHETER 

Period (months) Number of catheters

0-12 52
12-24 34
24-36 16
26-48 8

Fig. 1 - Catheter survival.
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longer dialysis times. We noticed no significant dif-
ferences in survival rates and clinical outcomes of
various catheter types. Therefore, in our opinion,
currently there are no proven advantages of one
cuffed catheter design over another. Catheters ca-
pable of a rapid blood flow rate are preferred.
Catheter choice should be based on local experi-
ence, goals for use, and cost. 
One of the common problems encountered with
cuffed tunneled catheters is poor blood flow, most
often secondary to the formation of a fibrin sheath
around the lumens (13). In an autopsy series, a fib-
rin sheath was present in all patients after their
long-term central venous catheters were removed
(14). In a randomized prospective trial, low-dose
warfarin (1 mg/day) has been shown to reduce
thrombotic complications in cancer patients receiv-
ing chemotherapy with central venous catheters,
and in patients receiving total parenteral nutrition
(15). In a recent report (16), low-dose warfarin did
not determine prolonged survival in a group of pa-
tients with dual-lumen venous dialysis catheters
compared with a group of non-treated patients.
Similar findings were also reported in another
study (17). A significant reduction of thrombotic
events with prophylactic use of aspirin at antiaggre-
gant dosage (18) and with high-dose warfarin was
reported (19, 20).
Even if we conducted a non-randomized study, in
our experience, the higher rate of malfunctioning
catheters was in the group with no anticoagulation
therapy. Therefore, we suggest anticoagulation
treatment in all patients wearing central vascular
catheters with no contraindication. 
We consider appropriate a trial of full-dose warfarin
to assess whether any benefits, in terms of catheter
survival, outweigh the increased risk of hemorrhag-
ic problems associated with full-dose warfarin.  
Just one year ago we followed NKF-DOQI clinical

practice guidelines for vascular access (1997-2000)
which indicated that for patients who have a prima-
ry AV fistula maturing, but need immediate he-
modialysis, tunneled cuffed catheters are the access
of choice and the preferred insertion site is the
right IJV. Considering recent reports of permanent
central venous stenosis or occlusion after IJV can-
nulation, currently our first choice is femoral vein
cannulation with smooth silicone rubber catheters,
tunneled if long-term utilization is needed (more
than 3-4 weeks). In this matter we preserve right IJV
for permanent vascular access, particularly in pa-
tients who have undergone multiple AV access in-
sertions and in whom additional sites of AV access
insertions are not available, or in patients in whom
CAPD is not indicated. In our opinion, the right IJV
puncture is to be avoided as much as the venipunc-
ture of arm veins suitable for vascular access place-
ment, particularly the cephalic vein of the non-
dominant arm. The dorsum of the hand should be
used for intravenous lines in patients with chronic
kidney disease. 
The utilization of central vein catheters for total
parenteral nutrition because of high risk of infec-
tions and catheteral and pericatheteral thrombosis
(21), should be avoided. 
Our data confirm that permanent venous catheters
might represent an effective long-term vascular ac-
cess for chronic hemodialysis, particularly for older
patients with cardiovascular disease and for cancer
patients.

Reprint requests to:
Roberto Ervo, MD
Dipartimento di Nefrologia e Dialisi
Ospedale Civile
Via S. Agata 57
18100 Imperia, Italy

REFERENCES

1. NKF-DOQI. Clinical practice guidelines. Am J Kid-
ney Dis 2001; 37: 1 (suppl. 1).

2. Vanherweghem JL, Cabolet P, Dhaene M et al. Com-
plications related to subclavian catheters for he-
modialysis. Am J Nephrol 1986; 6: 339-45.

3. Schillinger F, Schillinger D, Montagnac R, Milcent T.
Postcatheterisation vein stenosis in hemodialysis:
comparative angiography study of 50 subclavian and
50 internal jugular access. Nephrol Dial Transplant
1991; 6: 722-4.

4. Boyle MJ, Gawley WF, Hickey DP, Drumm J, Murphy
DM et al. Experience using the Quinton Permcath
for haemodialysis in the Irish Republic. Nephrol Di-
al Transplant 1997; 12: 1934-9.

5. Gibson SP, Mosquera D. Five years experience with
Quinton Permcath for vascular access. Nephrol Dial
Transplant 1991; 6: 269-74.

6. Mustata S, Less P, Agraharar M, Murahdharan J, Uldall
RP. Further experience with a percutaneously inserted
double-lumen silastic catheter for end-stage renal fail-
ure patients with refractory vascular access problems. J
Am Soc Artif Intern Organs 1996; 42: 244-5.



72

Ten years’ experience with permanent jugular catheters in dialysis patients

7. De Meester J, Vanholder R, DeRoose J, Ringoir S.
Factors and complications affecting catheter and
technique survival with permanent single lumen
dialysis catheters. Nephrol Dial Transplant 1994; 9:
678-83.

8. Kumwenda MJ. Two different techniques and out-
comes for insertion of long-term tunnelled
haemodialysis catheters. Nephrol Dial Transplant
1997; 12: 1013-6.

9. Di Iorio B, Lopez T, Procida M et al. Studio retro-
spettivo dell’accesso venoso centrale permanente in
emodialisi: follow-up di 78 mesi in Lucania. Giorn It
Nefrol 1988; 15: 355-60.

10. Canaud B, Leray-Moragues H, Garrigues V, Mion C.
Permanent twin catheter: a vascular access option of
choice for haemodialysis in elderly patients. Nephrol
Dial Transplant 1998; 13 (suppl 7): 82-8.

11. Tesio F, De Baz H, Panarello G. Double catheteriza-
tion of the internal jugular vein for hemodialysis: in-
dications, techniques and clinical results. Int J Artif
Organs 1994; 18: 301-4.

12. Cavatorta F, Fiorini F, Campisi S, Zollo A. Ultra-
sound-guided cannulation and endocavitary electro-
cardiography in placement of central venous
catheters. Clin Nephrol 1999; 52: 191-3.

13. Schwab SJ, Beathard G. The hemodialysis catheter

conundrum: hate living with them, but can’t live
without them. Kidney Int 1999; 56: 1-17.

14. Hoshal VL, Ause RG, Hoshins PA, Arbor A. Fibrin
sleeve formation on indwelling subclavian central ve-
nous catheters. Arch Surg 1971; 102: 353-7.

15. Bern MM, Lokich JJ, Wallach SR et al. Very low dos-
es of warfarin can prevent thrombosis in central ve-
nous catheters. Ann Intern Med 1990; 112: 423-8.

16. Traynor JP, Walbaum D, Woo YM, Teenan P, Fox JG,
Mactier RA. Low-dose warfarin fails to prolong sur-
vival of dual lumen venous dialysis catheters.
Nephrol Dial Transplant 2001; 16: 645.

17. Clement JD, Hasbargen JA. Low dose warfarin fails
to improve survival of tunneled dialysis catheters. J
Am Soc Nephrol 1998; 9: 169A.

18. Pecorari M. Long-term catheter for haemodialysis:
malfunction and management. The Journal of Vas-
cular Access 2000; 1: 158-61.

19. Uldall R, Besley M, Salter T. Maintaining patency of
double lumen silastic jugular catheters for he-
modialysis. Int J Artif Organs 1993; 16: 37-40.

20. Twardowski ZJ. What is the role of permanent cen-
tral vein access in hemodialysis patients? Seminars in
Dialysis 1996; 9: 394-5.

21. Pithie A. Catheter tip position in central vein throm-
bosis. J Parent Ent Nutr 1988; 12: 613.


