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Abstract

Two patients with end stage renal disease (ESRD) on hemodialysis (HD) 
were referred to the Dialysis Access Center of Pittsburgh for placement of 
tunneled hemodialysis catheter (TDC) while their fistula is maturing. A new 
approach for placement of TDC was discussed with the patients. Written consent 
was obtained from the patients and the procedure is explained to the patients. 
The procedures of placement of TDC were accomplished without problems 
in reasonable time. This approach of placement of TDC in the internal jugular 
vein has many advantages and may be adopted as the new way of catheter 
placement for ESRD on HD.
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(Merit-Medical system Inc Jordan, Utah, USA) guide wire is placed 
with its distal tip in the inferior vena cava. 

Case 1
A 60 year old (DN) male patient had end stage renal disease 

secondary to hypertension. The patient is referred to the Dialysis 
Access Center (DAC) of Pittsburgh for placement of central venous 
[1] catheter to be able to continue dialysis. After a written consent and 
explanation of the procedure to the patient is obtained, a tunneled 
hemodialysis catheter is placed in the right internal jugular vein using 
the new technique explained below. The procedure was accomplished 
without complication and the patient tolerated the procedure well. 

Case 2
A 50 years (LJ) male patient had end stage renal disease secondary 

to diabetes and hypertension. The patient is referred to the DAC for 
placement of tunneled hemodialysis catheter to be able to continue 
dialysis till his arterial-venous fistula is maturing. A written consent 
with explanation of the procedure to the patient was done. The 
balloon assisted tunnel dialysis placement was adopted and the 
procedure is accomplished without complications. The patient is sent 
to the dialysis unit to complete his dialysis.

X ray films of the 2 cases are attached (Figure 1-9).

Balloon assisted placement of tunneled hemodialysis 
catheter in the internal jugular vein

Sedation: The patient was sedated using versed and fentanyl 
injected into the central veins [2]. Vital signs were monitored by the 
nurse for the entire period of the procedure.

Cannulation of the vein: The skin at the cannulation site is 
infiltrated with local anesthesia (1% lidocaine), then using real time 
ultra-sound guidance, the right internal jugular vein was cannulated 
using a micro-puncture needle (0.018 inch guide wire, co-axial 3 and 
5 Fr dilators). The puncture site to the internal jugular vein is between 
the medial and lateral heads of the sternocleidomastoid muscle about 
1 cm above the clavicle.  The 0.018 wire is advance into the vein and 
the needle is exchanged for the co-axial dilators. A 0.035 inch Bentson 
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Balloon assisted catheter insertion and angioplasty of the 
venotomy site and the tunnel

1. After the vein was cannulated, the 0.018 wire is advance 
into the vein and the needle is exchanged for the co-axial 5 Fr sheath 
dilator which was placed over the micro-access wire.  A 0.035 inch 

Figure 3: 

Figure 4: 

Figure 5: 

Figure 6: 

Figure 7: 

Figure 8: 
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Figure 9: 

Bentson guide wire is exchanged and advance in the 5 Fr dilator with 
its distal tip in the inferior vena cava (IVC) under fluoroscopy. 

2. A 1 cm incision was made at the venotomy site and the area 
was bluntly dissected with a pair of hemostat. A tunnel was created 
following a subcutaneous infiltration with 1% lidocaine along the 
expected course of the tunnel. The tunnel should be at least 8-10 cm 
in length.  A # 11 blade is used to create a 5 mm incision on the chest 
wall at the desired entry site on the chest.  

3. The tunnel was then dilated with a pair of hemostat from 
the exit site towards the venotomy site. The free tip of the guide wire 
(0.035 Bentson) was pulled back from the venotomy site with the 
hemostat to the exit site. 

4. A 7x40 mm vaccess balloon (Bard peripheral vascular, Inc, 
Tempe, AZ) was then advanced over the guide wire from the exit site 
towards the venotomy site and eventually into the SVC. 

5. The entrance to the central veins, the venotomy site and the 
tunnel to the exit site were then angioplastied and dilated with the 
balloon catheter. 

6. The desired catheter length was advanced over the guide 
wire from the exit site in the anterior chest wall to the venotomy 
site and the SVC under direct fluoroscopy. The last step resembles 
exchanging a tunneled dialysis catheter. 

7. The tip of the catheter is placed between the junctions of 
the SCV with the right atrium. Making sure there is no evidence of 
malposition, kinks of the catheter or complication.

8. The catheter ports are then tested by flushing them with 
10cc syringe. The ports of the catheter are flushed with heparin and 
the catheter was sutured in place with 2-0 non-absorbable suture.

Potential advantages of the balloon assisted tunnel 
hemodialysis catheter insertion

1. The rate of all procedure- related complications has 
dropped significantly with image-guided insertion. Arterial puncture, 
pneumothoraces, and catheter malpositioning are virtually non-
existing with image guided insertion [3].

2. Venous laceration that often occurs with the traditional 
method of peel-away sheath dilator combination is avoided in the 
new method. The trauma and the pain caused by dilation of the track 
from the venotomy site to the central veins can be avoided also with 
balloon-assisted insertion [4,5]. Many times the rigid wire may not 
be in the IVC and the wire-dilator tandem punctures the wall of the 
vein in the traditional method, this is avoided completely with this 
method. By using the Bentson wire instead of rigid and stiff wire 
avoids the aforementioned complications.

3. Difficulty advancing the catheter through the peel-away 
sheath especially when the left-side approach is chosen. This challenge 
is totally avoided in the new method.
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