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Objectives

• Understand anatomy and basic principles of central venous 
access
• Review and compare types of central venous access devices 
• Identify indications and contraindications for each device
• Recognize complications and management strategies
• Explore an advanced/complex central venous access case
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What is central venous access?

• Image-guided placement of a catheter with its tip in the region of 
the cavoatrial junction or right atrium. 
• The cavoatrial junction is defined as two vertebral bodies below 

the carina.
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Venous Access Anatomy Overview

• Peripheral veins: basilic, cephalic, brachial
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Venous Access Anatomy Overview

• Central veins: internal jugular, external jugular, subclavian, 
femoral
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Venous Access Anatomy Overview

• Central veins: transhepatic, translumbar
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Types of Central Venous Catheters
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Peripherally Inserted Central Venous Catheter 
(PICC)
• Indications: long-term IV medications, TPN, continuous infusions, 

limited peripheral access

• Contraindications: CKD (GFR <60), small vein size, coagulopathy, 
prior PICC-associated DVT, crutches, skin infections/burns

Ø Duration <6 months
Ø Placement by VAT versus VIR
Ø Blood cultures negative x 48 

hours
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KDOQI Guidelines for Vascular Access

• Preserve peripheral veins for potential AV access for HD in the 
future. 
• HD catheters carry a much higher risk of infection, dysfunction, 

and patient mortality when compared to AV fistulas or grafts.
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Non-Tunneled Central Venous Catheters

• Triple-lumen catheter (TLC)

• Hemodialysis
• Apheresis

• Trialysis

Ø Duration <14 days
Ø Inpatient use only
Ø Can place in bacteremic 

patients
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Tunneled Central Venous Catheters

• Powerline

• Hickman
• Trifusion

• Hemodialysis
• Apheresis

Ø Duration >6 months
Ø Blood cultures negative x 48 

hours
Ø Removal by VIR
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Ports

• Single-lumen

• Dual-lumen

• Apheresis
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Ports

• Indicated for long-term, intermittent use
• Chemotherapy, IV infusions

• Contraindicated in patients requiring continuous or daily infusions
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Indications for Central Venous Access

• Chemotherapy 

• TPN
• Blood products

• IV medications
• IV fluids

• Plasmapheresis
• Hemodialysis

• Diagnostic purposes (establish or confirm a diagnosis or prognosis, 
monitor response to treatment, repeated blood sampling)
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Poll Question

• 34-year-old female with PMH of IBD s/p multiple abdominal 
surgeries and bowel resections, now with short gut syndrome 
requiring long-term TPN for which she will need a catheter to use 
at home. 
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Poll Question

• 67-year-old male with PMH of HTN, CAD, and T2DM who was 
admitted with sepsis 2/2 MRSA bacteremia and will require 
several weeks of IV antibiotic treatment. 

40
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Complications
• Procedurally-related (<3%)
• Injury to surrounding structures
• Hematoma
• Perforation
• Catheter malposition
• Air embolism 
• Pneumothorax 
• Hemothorax
• Arrythmia

• Early and late
• Infection
• Catheter malfunction
• Wound dehiscence 
• Thrombosis/venous occlusion
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Catheter-associated bleeding

• Hold pressure at venotomy (vein entry) site, not at catheter exit site
• Hemostatic agents

• StatSeal, BloodStop, Gelfoam
• Purse-string suture
• Platelets
• Dialyze
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Malposition
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Catheter malposition
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Air Embolism

Treatment
• High-flow O2 to increase 

reabsorption
• Left lateral decubitus to move air 

out of RVOT
• Catheter aspiration of air in severe 

cases
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Pneumothorax

Treatment
• Observation
• Supplemental O2 to increase air reabsorption 

and lung expansion
• Needle aspiration
• Chest tube placement
• Surgical repair
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Catheter-related infections

• Bacteremia
• Tunnel site infection
• Port pocket infection
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• Not flushing
• Change caps, tPA, CXR to assess position

• No blood return or low flows at dialysis
• tPA, re-access (port), positional changes (HD catheters), CXR to assess position, 

exchange catheter +/- fibrin sheath disruption

Catheter malfunction
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Thrombosis

• Placement of a CVC activates 
venous stasis and endothelial 
damage involved in Virchow’s 
triad.

• Risk of thrombosis increases 
with longer catheter dwell 
times, repeated catheter 
placements, and size of 
catheter lumen.
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Catheter Size and Number of Lumens
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Thrombosis
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• No blood return or low flows
• exchange catheter +/- fibrin 

sheath disruption

Catheter malfunction
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Fibrin Sheath Disruption

• Balloon angioplasty

• Snare
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Presentation of catheter-related thrombosis

• Asymptomatic (majority)
• Swelling of face/neck/limb
• Erythema of face/neck/limb
• Shortness of breath
• Localized pain/numbness
• Superficial venous distension
• Inflammation/phlebitis
• Difficulty with flushing or aspirating
• Incidental finding on CT imaging
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SVC Syndrome
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Management of catheter-related thrombosis
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Poll Question

• 51-year-old female with PMH of breast cancer undergoing 
chemotherapy via a RIJ single-lumen port that was placed in 2022 
who presents from the infusion center after multiple nurses were 
unable to get blood return from the port. The port flushes well 
without pain or swelling. tPA was given x 2 with no improvement. 
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Complex Central Venous Access 

• Patients with chronic central occlusions, altered anatomy
• Requires central venous recanalization
• Angioplasty, stenting, blunt/sharp/laser recanalization

• Diagnostic imaging
• CT venogram chest (HERO protocol)
• PVL
• Venogram
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Thank You
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