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Objectives

• To review:

• the various types of accesses and their complications

• the rationale for their occurrence

• the signs and symptoms 

• treatment

Access Types

• AV Fistula- the Gold Standard
• A surgical connection between and artery and a vein

• Arterial blood causes the vein to enlarge and the wall to thicken  

• Allows the vein to be needled for dialysis

• Sites used are wrist, elbow, groin

• Audible bruit, palpable thrill

• Preferred access: can last years with  

less complications 

• May take longer for maturation 
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Access Types

• AV Grafts
• A plastic tube that connects an artery to a vein 

• Used when the vessels are too small to create a fistula

• Repeated puncture can cause breakdown of the graft material

• Higher incidence of complications

• Needle in 3-4 weeks

Access Types

• Central Venous Catheters
• A catheter inserted into a vein (jugular, subclavian, femoral)

• Immediate use following insertion

• Venous blood

• Higher incidence of complications

• Considered temporary however……….
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Access Types

• Peritoneal Dialysis Catheters
• Peritoneal dialysis uses the peritoneum to filter blood

• Requires placement of a catheter

• Placed in the operating room, radiology, bedside

• May be left open or buried

• Well tolerated treatment 

• Used 4-6 weeks after placement

• Membrane lasts 5-10 years

Peritoneal Dialysis
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Establishing and maintaining an access 
for dialysis is the Achilles Heel of treatment 

• Include:
• Non-development
• Steal syndrome (Hemodialysis access induced distal ischemia)

• Infection 
• Stenosis 
• Bleeding
• Thrombosis 
• Ischemic Neuropathy
• Aneurysms/pseudoaneurysms
• Venous Hypertension
• Cardiac Failure

Dialysis Access Complications
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Non-development

• Incidence is 27%

• Highest in elderly, female and diabetics

• Adequate vessels are required for an adequate hemodialysis access
• Calcified arteries, small veins

• Affected by a history of needle sticks, IVs, trauma
• Preservation of arm veins
• Non-dominant arm is preferred
• Mapping required

• Related to the development of collaterals

• Ligation of collaterals, revision of the access

Steal Syndrome

• Reversal or reduction of flow to the hand, redirected to the fistula 
because of the low resistance of the vein. 
• The path of least resistance!

• Signs and symptoms: Change in temperature of the hand, pallor,  
pain, decreased O2 Sats, occurrence of ulcers

• Mapping and an Allen’s test done prior to creation

• Treatment includes reduction or redirection of 

flow (DRIL, RUDI, ligation of the access)
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Infection

• Common access complication

• Major source of morbidity and mortality

• More common in catheters and grafts (10%)

• Occurs at the time of exchange, in the tunnel, exit site or membrane 
with peritoneal dialysis 

• Treat with antibiotics

• Can cause loss of the access site 

Infected Needle Stick Site
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Stenosis

• Refers to a narrowing in the vessel wall

• Can result in poor flow, high pitched bruit, machine a

alarms, recirculation of blood – decreased efficiency

of dialysis, clotting

• May be central or peripheral  

• Prevention requires routine monitoring of the access

• May need intervention to maintain the access: 

radiological or surgical

Central Stenosis
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Peripheral Stenosis

Bleeding

• Bleeding results from:
• May occur post surgery 

• Infiltration during needling

• Associated with needling technique and experience, infection, 

high pressure within the access (stenosis), heparinization, 

access laceration  

• Treatment is dependent on cause, may require ligation or 

revision of the access  
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Thrombosis

• Refers to a clotted access

• Most common cause of access loss

• More common in grafts and catheters than fistulas

• Due to stenosis, needle trauma or prolonged 

compression after needle withdrawal, hypotension,

clotting disorders

• Surgical or radiological declotting

Ischemic Neuropathy

• Rare but requires early diagnosis and treatment

• Sensory/ motor impairment of multiple nerves in the  periphery 
without necrosis

• Caused by arterial occlusion, low blood flow to the extremity 
(a form of Steal)

• Results in decreased blood flow to the distal nerves

• More common in males (athersclerosis), diabetics 

• Causes neurological and functional deficits (contractures), extreme 
pain

• Surgical intervention, pain control
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Ischemic Neuropathy

Aneurysms/ Pseudoaneurysms

• Can result from improper site rotation during needling

• Causes a weakness in the vessel wall 

• Potential for bleeding or rupture

• Surgical intervention
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Venous Hypertension

• Relatively uncommon

• Venous outflow obstruction

• Swelling of the entire extremity after construction of the AV fistula almost 
always indicates a central venous outflow occlusion

• Assessment of venous anatomy 

• Correction of venous obstruction –

salvage the fistula: arm elevation, compression 

therapy, angioplasty, or ligation 

• Associated with central venous stenosis

Cardiac Failure

• Rare

• Occurs if the flow of the fistula exceeds 20% of the cardiac output

• Signs and symptoms: fatigue, shortness of breath, appearance of 
failure

• Confirmed with echocardiogram

• Treatment: reduction of flow, ligation of the access
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Take Home Message

• Dialysis access is necessary for dialysis 

• Complications can lead to access loss

• Dialysis accesses require constant monitoring and frequent 
intervention 

• It is like housework – it is never done!
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Questions

References

• Atlas of Dialysis Vascular Access” Tushar J. Vachharajani Available from: 
http://c.ymcdn.com/sites/www.asdin.org/resource/resmgr/imported/atlas%20of%20dialysis%20access.pdf

• Jindal, K.,  Chan, C. T., Deziel, C., Hirsch, D., Soroka, S.,  Tonelli, M., & Culleton, B. F. (2006). Vascular Access. JASN  17, (3), 
S1-S 23.

• Klarenbach, S., Tonelli, M., Chui, B., & Manns, B. (2014) Economic evaluation of dialysis therapy. Nature Reviews 
Nephrology, 10, 644- 652.Manns, B., Tonelli, M., Yilmaz, S., Lee, H., Laupland, K., Klarenbach, S., Radkevich, V., & 
Murphy, B. (2005). Incident hemodialysis patients: A prospective cost analysis. Journal of American Society of 
Nephrology, 16, 201-209.

• Padberg, F. T., Calligaro, K. D., & Sidaway, A. N., (2008). Complications of  arteriovenous hemodialysis access: Recognition 
and management. Journal of Vascular Surgery, 48(5), p  S55-S80.

• Pirozzi, N., Garcia-Mensia, J., & Hanoy, M. (2014). Stenosis complicating vascular access for hemodialysis. Journal of 
Vascular Access, 15(2). 73-156.

• Stolic, R. (2013). Most important chronic complications of arterialvenous fistulas for hemodialysis, Medical Principles and 
Practice, 22(3). P 1-126. 


