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Slide 3 Presentation outline

 Access maturation
 Outflow vein problems
 Diagnosis
 Management options
 Outcome
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Slide 4 Time line for AVF maturation
Under ideal circumstances 

(i.e. artery without calcification of diameter 
>2.5mm, vein without outflow stenosis diameter 

>2.5mm, surgical technique with meticulous 
dissection and avoiding torsion)

AV fistula should mature in
4-6 weeks

Asif A. Clin J ASN 2006; 1: 332-39
Bethard GA.  Kid Int 2003; 46: 1487-94

Failure to mature 2 -58%
Early thrombosis 12-20%

Dember LM. JAMA  08: 2164-71,
Roy-Chaudhury, AJKD 07:50:780-92
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Venous side Arterial side

350-500 ml/min 350-500 ml/min

H D needs & Requirements of  AVF

dialyzer

Flow 600ml/min
A good AVF 800-1200ml/min

>10cm straight NSS
6 mm in diameter
<5mm deep from skin 

*Two different flows
 Pump flow
 V Access flow

venous needle

Needle stick segment (NSS)

arterial needleAV Fistula
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Slide 6 Maturation evaluation

AVF flow 1.2 liter/min
Out flow vein 6-8cm diameter

>12cm long,  2-4 mm deep from skin

Objective evaluation

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 7 AVF 
3-4 weeks

US evaluation 

Meets 
maturation

criteria

Ready
to use

Borderline 
400-600ml/min

Exam - okay

Wait 4 
more weeks

Mature Fistulogram

Problem

Good flows 
Poor vein

Poor
<400ml/min
Exam - okay

Fistulogram
inflow study

No problem

Unlikely
matureEnhancement

Superficialization
Patch  venoplasty

Maturation evaluation
Clinical exam + Duplex
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Slide 8 Maturation evaluation
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Slide 9 Incidence

Inkollu S et.al. JVS 2016; 63: 1018-25

 Superficial vein based AVF 89%
 Basilic transposition (deep vein) 11%
 Fistula needing 2º procedures for outflow veins 38.6%

N= 226 

(N=585)

Superficialization (n=176)
(78%)

Complex repair (n=50)
(22%)

Forearm (n=32)
(28%)

UA cephalic (n=14)
(24%)

Forearm (n=73)
(63%)

UA cephalic (n=42)
(71%)

~ 40% of AVF show outflow vein problems 
~ 80% of the outflow problems deeply situated veins
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Slide 10 Procedures to manage 
deep outflow veins 

 Flap elevation procedure (FEP)
 Minimal incision superficialization technique( MIST)

 Getting vein closer to skin (superficialization)

 Getting skin closer to the vein
 Lipectomy
 Liposuction

 Needle guiding devices
 Venous window needle guides
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Slide 11 Flap elevation technique
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Slide 12 Superficialization using flap elevation

Weyde W et.al. Kid Int. 2002; 61: 1170
Cull DL et.al. Ann Vasc Surg 2002; 16:84 

Weyde W et.al. K I 2002

Forearm AVF 23 
AVF patency 1yr 95

Cull D. et.al. 45 
Brachiocephalic 20
Radiocephalic 7
Brachiobasilic 8
Exclusion 10
AVF patency 1yr 53
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Slide 13 Minimal incision superficialization

Bharat A et.al. in Wilson SE (ed) Vasc Access  2012: p196-205
Inkollu S et.al. JVS 2016; 63: 1018-25 
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Slide 14 Conventional single incision technique
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10 cms

Wound complications

Single incision techniques
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Slide 16 Minimal incision superficialization
planning

10cms 5cms
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Slide 19 MIST results

Inkollu S et.al. JVS 2016; 63: 1018-25 
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Slide 20 Getting vein closer to skin
Lipectomy & Liposucction

  
Primary patency 3 yr 63%
Secondary patency 3yrs 88%

Bourquelot P et.al. J Vasc Surg 2009; 50:369 

Primary patency 2yr 69%
Secondary patency 2 yr 91%

Maliska III CM et.al. J am Col Surg 2015;221: 1067 

Suction assisted lipectomy 3 cases  
Krochmal DJ et.al. Can J Pl Surg 2010; 18: 25

Primary patency 1yr 50%
Secondary patency 1yr 83%

Ladenheim ED et.al. J Vasc Surg 2014; 15: 358
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Two straight incisions
Or 

2 convex incisions
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Slide 22 Summary
 US maturation evaluations helps detect deeply situated

otherwise suitable to use vein following AVF creation

 Secondary surgical procedures help render fistula mature 

 Deep veins are the cause for non-maturation in ~40% AVF 

 MIST and Lipectomy have excellent proven long-term outcome

Preoperative patient evaluation should routinely 
include evaluation of needle access segment to identify 
deeply situated outflow veins to plan elective 2 stage 

procedures during access planning
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