Vascular Access Guideline Figures

Figure 2.1: Hazard Ration for Mortality with AVF or AVG versus Catheter among Incident HD Patients 
[image: C:\Users\Carin\AppData\Local\Temp\chart.jpeg]
When HRs were reported as Catheter vs AVF/AVG, ratios were inverted for consistency within display. Data were not pooled but are presented here for display only. Plot was made using DistillerSR Forest Plot Generator from Evidence Partners.

Figure 2.2 ESKD Life-Plan Case Examples



Figure 3.1 Placement of femoral vein CVC
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Figure 11.1 Button Hole Infection
[image: ]





Figure 11.2 The pathogenesis of biofilm formation
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Figure 17.1:  Suggested classification for aneurysm/pseudoaneurysm documentation
I. Stable vs. Unstable
II. Shape of the AVF aneurysm – Valenti Classification 
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III. Pseudoaneurysm of AVG
IV. Megafistulas


Figure 18.1:  Surgical treatment of Steal Syndrome
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The following management strategies for steal syndrome are for a patient with a brachiocephalic AVF, as follows:
DRIL – a distal revascularization and interval ligation (DRIL) procedure. Note the autogenous or synthetic bypass graft and the ligature on the brachial artery immediately proximal to the distal anastomosis for brachial-brachial bypass 

RUDI – Revision using distal inflow. Note that the brachial artery anastomosis to the brachial-cephalic access was ligated.  A bypass graft is placed from the radial artery to the proximal aspect of original access 

PAI – proximalization of the arterial inflow . Note that the autogenous access has been dissembled and a bypass graft is inserted between the more proximal brachial artery and the proximal segment of the original AVF







Figure 19.1 Seroma 
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Figure 24.1  Catheter Infection-free Survival
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Figure 25.1 Algorithm: Treatment for CVC Infection
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Figure 26.1 Physical Findings of Central Venous Stenosis
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Algorithm for Central Venous Catheter Related Infection

Check Definitions of CVC-related infection (Tables 23.1 and 23.2)

Rule out possible non-catheter related infections (e.g. diabetic foot or pneumonia)

Patient Hemodynamically UNSTABLE

Patient Hemodynamically STABLE



Consider appropriate treatment strategy (below)



Blood cultures x 2: 1 is obtained from the catheter hub and 1 is obtained from the circuit (Table 23.1)

Blood cultures should be obtained before starting antibiotics

Start empiric antibiotics

Check INR, per local requirements for possible CVC removal



ABC’s, Stabilize, consider ICU





Contact hemodialysis vascular access infection control leader/coordinator or other appropriate staff and team to monitor and facilitate treatment

Negative blood cultures

Resolution of bacteremia/fungemia and fever in 2-3 days

Persistent bacteremia/fungemia and fever 

Look for persistent cause e.g. infected fibrin sheath

Antibiotic or Antifungal X 4-6 weeks, as directed by culture results

Remove CVC

Guidewire exchange*

Remove fibrin sheath if present and appropriate

Look for metastatic infections

Stop Antibiotics

Gram negative bacilli

Staphylococus aureus

Candida species

Arrange for urgent CVC removal

Guidewire exchange*

Coagulase-negative staphylococcus

Antibiotics X 14 days

Guidewire exchange*

Remove CVC

Antibiotics X 4 weeks

Guidewire exchange*

Strongly consider TEE and look for metastatic infections

Remove CVC

Antifungal X 14 days

Guidewire exchange*

Look for metastatic infections

*if appropriate ie. No purulence or other signs of infection at exit site or tunnel if exchanging over same  site; for tunnel infections,  If there is purulence or other signs of infection at exit site or tunnel, exchange may be possible over new non-involved  insertion site using the same side to preserve access

 

Special consideration – If the CVC must be salvaged e.g. no other option, embedded etc., antibiotic lock with concurrent systemic antibiotic may be considered
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Algorithm for Central Venous Catheter Related Infection

• Check Definitions of CVC-related infection (Tables 23.1 and 23.2)

• Rule out possible non-catheter related infections (e.g. diabetic foot or pneumonia)
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Special consideration –If the CVC must be salvaged e.g. no other option, embedded etc., antibiotic lock with 
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Algorithm for Central Venous Catheter Related Infection

Check Definitions of CVC-related infection (Tables 23.1 and 23.2)

Rule out possible non-catheter related infections (e.g. diabetic foot or pneumonia)
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Consider appropriate treatment strategy (below)



Blood cultures x 2: 1 is obtained from the catheter hub and 1 is obtained from the circuit (Table 23.1)

Blood cultures should be obtained before starting antibiotics
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Check INR, per local requirements for possible CVC removal
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Special consideration – If the CVC must be salvaged e.g. no other option, embedded etc., antibiotic lock with concurrent systemic antibiotic may be considered
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Figure- CVS findings.pptx
Some Physical Findings of 
Central Venous Stenosis



a. Venous collaterals evident on the chest and neck



b. Asymmetric extremities due to venous congestion and arm swelling from central venous stenosis
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Figure 2.2 Illustrative Cases.pdf
Figure 2.2 lllustrative Cases

temporary CVC, has potential
living donors, actively working
during day, R hand dominant

2. Transplant

2. BC-AVF (left)

Case Description ESKD Life-Plan Dialysis Access Comments
Modality Choice

14 yo girl Congenital cause of kidney 1. Living donor 1. Transplant-NA |e Follow closely, long life
damage, CKD non-dialysis transplant 2. PD catheter anticipated
(eGFR 22 ml/min) has living 2. PD 3. RC-AVF (left) e Flexibility required - Life-
donor for transplant, active— | 3. Home NHD Plan may change
wants to be a teacher, right e Life-Plan must consider
handed multiple modalities and

optimize dialysis access

GN, on HD; failed PD with 1. Home NHD 1. RC-AVF (left) Anticipating patient will get

transplant — reassess annually
for change in Life-Plan and AV-
access needs

DM, HTN, A. fib., obese.
Copes poorly and non-
adherent to medical
management and presented
needing to urgently start HD,
works in outdoor
maintenance, L handed

1. IC-HD

2. Transplant wait
list

3. PD may be

possible later

1. Early
cannulation
forearm loop
graft (right)

2. BCAVF

3. PD catheter

IC-HD most appropriate; poor
self care makes patient poor
home PD or HD candidate —
may change over time —
reassessment necessary






64 yo man HTN, PCKD; ESKD on HD x7 1. IC-HD 1. CVC (left, 1) Transplant not an option due
years. R handed. Jehovah 2. PD may be 2. BC-AVF (R) to personal reasons. Continue
witness. Sudden loss of RC- possible 3. PD catheter to preserve site for future HD
AVF (left) access. Patient reluctant to

consider PD due to poor home
situation
Frail, DM, CAD, PVD, urgently | 1. IC-HD 1. BC-AVF (left) Patient likely has limited life
started dialysis, with CVC, 2. PD may be 2. Upper arm graft | expectancy; focus on AV-access
lives alone, R handed possible (left) and limiting CVC dependency
3. PD catheter vs. preserving sites for future
access
Palliative patient and very frail | 1. IC-HD 1. CVC (right 1)) Patient preference for CVC vs

but still enjoys time with
family

graft for palliative patients
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