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Abstract

Central venous stenosis is a well-described sequel to the placement of hemodialysis catheters
in the central venous system. The presence of an ipsilateral arteriovenous fistula or graft often
leads to severe venous dilatation, arm edema and recurrent infections. Vascular access throm-
bosis, compromised blood flow and inadequate dialysis delivery are dreaded complications
that eventually render the access unusable. We report the case of a 58-year-old male hemo-
dialysis patient who developed symptomatic central venous stenosis to illustrate the problem
and review the pertinent literature. This patient developed severe enlargement of upper ex-
tremity veins due to central venous stenosis. The symptoms were refractory to multiple en-
dovascular interventions and eventually necessitated ligation of his arteriovenous fistula. Cen-
tral venous stenosis remains a pervasive problem despite advances in our understanding of
its etiology and recognition of the enormity of its consequences. Due to the lack of effective
therapeutic options, prevention is better than cure. © 2014 S. Karger AG, Basel

Introduction

A functioning permanent vascular access that can be regularly utilized to access the
systemic circulation is crucial for the survival of patients on maintenance hemodialysis. Yet,
hemodialysis access failure was reported to be the most frequent cause of hospitalization
among patients with chronic kidney disease stage 5 by the United States Renal Data System.
Qualities of an ideal access include the ability to deliver a blood flow rate adequate for the
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Fig. 1. Massive enlargement of the venous system of the left upper arm.

dialysis prescription, good long-term patency and alow rate of complications such as infection,
stenosis, thrombosis, aneurysm and limb ischemia [1]. Studies have shown that arterio-
venous fistula survival is superior to grafts when used as patients’ first access [2]. Hemodi-
alysis catheters play an important role in the delivery of dialysis to patients with end-stage
renal disease. However, anatomic, thrombotic and infectious complications associated with
their continued use lead to significant morbidity in this population [3]. Clinical practice guide-
lines emphasizing the importance of placing fistulae in long-term hemodialysis patients for
vascular access were first published by the NKF KDOQI (National Kidney Foundation Kidney
Disease Outcomes Quality Initiative) in 1997 [1]. Central venous stenosis related to cannu-
lation of central veins remains common in dialysis patients and is fraught with several compli-
cations that may lead to loss of arteriovenous access [4, 5].

Case Presentation

We report the case of a 58-year-old male African-American patient who became dialysis
dependent in 1990 after he had developed end-stage renal disease due to focal segmental
glomerulosclerosis. He had received hemodialysis via a left-radial-artery-to-brachial-vein
Gore-Tex graft for several years before he was noted to have poor arteriovenous access blood
flow. Venography showed graft stenosis and an accompanying thrombus. Despite efforts to
restore patency, the graft could not be salvaged. A tunneled left subclavian hemodialysis
catheter was placed in order to continue maintenance hemodialysis. He subsequently
underwent creation of a left brachiocephalic arteriovenous fistula that provided reliable
vascular access for hemodialysis during several months. The patient eventually underwent a
successful cadaveric kidney transplant and was emancipated from hemodialysis. Months
later, he developed a remarkable enlargement of the arteriovenous fistula (fig. 1) and dilated
jugular veins (fig. 2). Venography revealed 50% stenosis of the left brachiocephalic vein
accompanied by dilatation of the ipsilateral cephalic and subclavian veins (fig. 3). Retrograde
flow was noted in the left internal jugular vein. After successful dilatation of the left brachio-
cephalic vein stenosis by balloon angioplasty, venography showed restoration of the blood
flow in the central venous circulation and disappearance of the previously noted retrograde
flow in the left internal jugular vein (fig. 4). However, as the access arm remained massively
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Fig. 2. Engorgement of the jugu-
lar veins seen on the left side of
the neck.

enlarged, venography was repeated a few weeks later, revealing moderate-to-severe stenosis
of the left cephalic as well as subclavian veins. Successful balloon angioplasties of both lesions
were performed. Despite several interventions, the striking enlargement of the venous system
persisted, and surgical ligation of the fistula was done to avert catastrophic complications.

Discussion

Central venous stenosis is a major, frequently encountered problem in the dialysis popu-
lation. In a study of 69 consecutive patients being subjected to percutaneous placement of
tunneled right internal jugular vein catheters who underwent venography prior to insertion
of a guide wire, 29 patients (42%) were found to have unexpected stenosis or angulation of
central veins severe enough to necessitate additional fluoroscopy or abandonment of the
procedure [5].

Much of the early attention was focused on hemodialysis catheters as the etiologic agents
responsible for this problem [6]. However, insertion of a variety ofindwelling devices including
central venous catheters, peripherally inserted central venous catheters and indwelling intra-
cardiac wires leads to the development of central venous stenosis [7-9]. Central venous
stenosis has also been reported to occur in the absence of any of these antecedents [10]. It has
long been recognized that dialysis catheters are associated with late obstructive complications
that may adversely affect the outcomes of permanent vascular access. Early case reports in the
1980s linked subclavian dialysis catheters to central venous stenosis [6]. In a prospective
study of 50 patients with subclavian catheters and 50 patients with internal jugular vein cath-
eters, venography revealed central venous stenosis in 42% of the patients in the subclavian
group compared with 10% of the patients in the internal jugular group [11]. However, more
recent studies show that, despite embracing preferential cannulation of the internal jugular
vein, central venous stenosis remains widespread. In a study of 133 hemodialysis patients who
underwent venography for access-related concerns over a 14-month period, 55 patients
(41%) had evidence of significant central venous stenosis. Longer time on hemodialysis (43
vs. 34 months) and a history of a previous hemodialysis catheter insertion (52/55 vs. 59/78
patients) were the factors found to be associated with stenosis [4].

In addition to the site of insertion, the incidence of central venous stenosis is contingent
upon the laterality of the insertion and the type of the indwelling object, i.e. a central venous
catheter, peripherally inserted central venous catheter or intracardiac wire. A tendency toward
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Fig. 3. Venogram showing aneurysmal dilatation of the cephalic arch and subclavian vein with complete oc-
clusion of the brachiocephalic vein.

Fig. 4. Venogram after angioplasty showing improved venous outflow to the central circulation. Note the
disappearance of the previously retrograde collateral veins.

anincreased incidence of stenosis was observed in hemodialysis patients following cannulation
of the left compared with the right internal jugular vein [11, 12]. This led to the conjecture that
the angulations between the left internal jugular vein, brachiocephalic vein and superior vena
cava that the catheter must negotiate, as well as the greater length of the path traversed by a
left-sided when compared with a right-sided catheter, are responsible for this increased inci-
dence [12, 13]. The complex three-dimensional anatomy of the left central veins has also been
implicated in the increased incidence of stenosis related to left-sided central venous catheters.
Angulation of the left brachiocephalic vein as it winds around the aortic arch is not apparent on
two-dimensional radiographs or venograms. Contact between the catheter and vessel wall as it
traverses this fulcrum is thought to lead to endothelial irritation and possible subsequent
venous stenosis [13]. Therefore, the KDOQI guidelines opine that the right internal jugular vein
is the preferred site for the insertion of tunneled cuffed venous dialysis catheters [1].

A majority of the affected patients remain asymptomatic. In a study of 202 patients who
underwent permanent pacemaker implantations with indwelling intracardiac wires inserted
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via a transvenous approach, 129 patients (64%) developed varying degrees of central venous
stenosis. However, symptoms were present in only 12 patients (9.3%) [8]. Central venous
stenosis becomes clinically significant in the presence of an ipsilateral arteriovenous dialysis
access that drains into the affected central veins. The high venous pressure and blood flow
due to the fistula may overwhelm the collateral venous and lymphatic drainage, resulting in
the development of dilated and tortuous collateral veins over the ipsilateral upper arm, neck
and upper chest [6]. In severe cases, venous hypertension may eventually lead to disabling
arm edema with pain and discomfort.

Vascular access stenosis is a harbinger of thrombosis, recurrent infections, reduced
access blood flow and compromised dialysis delivery due to access recirculation [14]. Myriad
complications can render the arteriovenous access unusable despite valiant efforts to salvage
the access by endovascular and surgical therapies, leaving no choice but to occlude the access.
A great majority of patients who face this predicament may not be as fortunate as our patient,
who received a kidney transplant. KDOQI guidelines steadfastly recommend that fistula
placement should be considered first, followed by prosthetic grafts if fistula placement is not
possible in prospective hemodialysis patients. These guidelines also discourage the use of
catheters unless other options are unavailable [1]. Indeed, some authors recommend a ‘cath-
eter-last’ approach after having exhausted all avenues including fistula, graft, peritoneal
dialysis and preemptive kidney transplantation [15]. Hence, every effort must be made to
prevent central venous stenosis.
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