
catheters are associated with much higher rates of infection than
fistulas.

Intravenous large-bore catheters are often used in patients with
acute renal failure and CKD. For persons on maintenance
hemodialysis, tunneled catheters (either two separate catheters or a
single catheter with two lumens) are often used when arteriovenous
fistulas and grafts have failed or are not feasible due to anatomic
considerations. These catheters are tunneled under the skin; the
tunnel reduces bacterial translocation from the skin, resulting in a
lower infection rate than with nontunneled temporary catheters. Most
tunneled catheters are placed in the internal jugular veins; the
external jugular, femoral, and subclavian veins may also be used.
Infection, venous thrombosis, and venous stenosis resulting in
swelling of the extremity or superior vena cava syndrome are
complications best avoided by limiting the time during which
catheters are employed.

Nephrologists, interventional radiologists, and vascular surgeons
generally prefer to avoid placement of catheters into the subclavian
veins; while flow rates are usually excellent, subclavian stenosis is a
frequent complication and, if present, will likely prohibit permanent
vascular access (i.e., a fistula or graft) in the ipsilateral extremity.
Infection rates may be higher with femoral catheters. For patients
with multiple vascular access complications and no other options for
permanent vascular access, tunneled catheters may be the last
“lifeline” for hemodialysis. Translumbar or transhepatic approaches
into the inferior vena cava may be required if the superior vena cava
or other central veins draining the upper extremities are stenosed or
thrombosed.

■ GOALS OF DIALYSIS
The hemodialysis procedure consists of pumping heparinized blood
through the dialyzer at a flow rate of 250–450 mL/min, while
dialysate flows in an opposite counter-current direction at 500–800
mL/min. The efficiency of dialysis is determined by blood and
dialysate flow through the dialyzer as well as dialyzer characteristics
(i.e., its efficiency in removing solute). The dose of dialysis, which is
currently defined as a derivation of the fractional urea clearance


