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GUIDELINES

HOW TO DEFINE IT?



PRE-EMPTIVE CORRECTION OF ACCESS STENOSIS

« Pre-emptive correction of a newly identified or known stenosis in a 
functional AV access does not improve access longevity. Although pre-
emptive stenosis correction may be promising in fistulas existing evidence is
insufficient to guide clinical practice and health policy. While pre-emptive
stenosis correction may reduce the risk of hospitalisation, this benefit is
uncertain whereas there may be a substantial increase (i.e. 80%) in the use of 
access-related procedures and procedure-related adverse events (e.g. 
infection, mortality). The net effects of pre-emptive correction on harms and 
resource use are thus unclear.»



CDUS AVANTAGES 

 FLOW MONITORING +++

 VELOCITY+++ RATIO PSV>3

 Hemodynamic significance of stenotic lesion

 Lengh/ Residual Diameter

 Etiology/ Typesetting

 Elasticity /Stretchiness

 POSITIONAL INVESTIGATION

DUAL ANATOMICAL AND HEMODYNAMIC APPROACH



Modified Equation:

∆P = 4 · (V22 – V12)
V1 : velocity upstream stenosis

V2 : velocity donwstream

If V1 < 1.5 m/sit can be neglected

Simplified Equation

∆P = 4 · (V2 max) 

Venturi’s Effect

BERNOUILLI'S EQUATION

An increase in the speed of a fluid occurs simultaneously
with a

decrease in pressure or a decrease in the fluid' s potential energy



1.5 mm stenosis of 5 mm length is capable of delivering: 301mL/min>flow rate <642 

mL/min

2.5 mm stenosis of  5 mm in length is capable of delivering: 1,027mL>flow rate <2,262 

mL/min

3 mm stenosis of 60mm lengh is capable of delivering: 902mL>flow rate <2093 mL/min

AVF under physiologic extremes of mean blood pressures (50-160 mmHg) 

The model clearly suggests that under physiologic extremes of mean pressures,

a diameter of 2.5 mm is ample to provide flows over 1,000 mL/min



IMPACT OF STENOSIS  or RESTENOSIS

Differs with its location



 PSV RATIO>3

 RESIDUAL DIAMETER

 RI> 0,7

CRITERIA FOR DEFINING SIGNIFICANT STENOSIS

Fahrtash F et al. Defining a significant stenosis in an autologous
radio-cephalic arteriovenous fistula for hemodialysis. Semin Dial. 2011

V1:150 cm:s RD:  2,2mm       V2: 850 cm/s RATIO PSV:5,6  

RI :0,7
RESIDUAL DIAMETER OF 2.7 mm :SECURITY TRESHOLD



Elasticity /Stretchiness

Diameter variation under downstream compression

Leads to Recoil after balloon dilatation

E Flow
TM Doppler



CDUS and ETIOLOGY  of STENOSIS



MYO INTIMAL HYPERPLASIA

Longitudinal planeTranverse plane

Balloon angioplasty has primary patency rate after six months can be lower than <50%



STENOSIS :WALL THROMBUS
LONGITUDINAL 
PLANE

TRANSVERSE 
PLANE



BV

ADVERSE VASCULAR REMODELLING

NIH---FAT TISSUE ,OEDEMA AND SCAR TISSUE COMPRESSION 



SURGICAL DRAINAGE +/- PTA OR REFECTION OF ANASTOMOSIS



AFTER PTA + 8 DAYS
4 mm⏀
30% Restenosis

BEFORE PTA



WHAT’S UP

RADIAL ARTERY DEVIATION AND REIMPLANTATION

RADAR



EARLY VALVE  STENOSIS

 Non still dialysed patient 
 Early stenotic venous segment 
 Thin venous valves have fused together
 Altered hemodynamic shear stress profiles 
 Jet lesion
 Increase neointimal hyperplasia 
 Post stenotic dilatation

Should we wait?



ECCENTRIC VALVULAR STENOSIS

VALVE HYPERTROPHY 
VALVE LEAFLETS FUSION
FIBROUS STRINGS



CONCENTRIC  VALVULAR STENOSIS

V.MAX 6 m/s



VALVULAR LESION

Percutaneous valvulotomy in the management of failing dialysis fistulas and grafts
Connolly, S. et al.Journal of Vascular and Interventional Radiology , 2015

Percutaneous Valvulotomy as an Alternative to Transposition of a Brachiocephalic Fistula.
Hull, Jeffrey E. et al .Journal of Vascular and Interventional Radiology , 2014

Chang C-J.Am J Kidney Dis 2004



PROXIMAL COMPRESSION 
of 

BASILIC VEIN
or 

CEPHALIC ARCH

SURGICAL PREVENTION
and

TREATMENT
Rather Than 

PTA



PSV RATIO:3,5

COMPRESSION OF BASILIC VEIN
between

BRACHIAL ARTERY and APONEVROSIS

 ANGIOPLASTY

 RECOIL

 STENT

 NIH



BASILIC VEIN STENOSIS IN APONEVROTIC TUNEL 

HIGH RECURRENCE STENOSIS RATE WITH BALLON ANGIOPLASTY 

STENT

HIGH RECURRENCE INTRA STENT STENOSIS



POSITIONAL STENOSIS  OF CEPHALIC VEIN 

COMPRESSION BY AXILARY ARTERY

ABDUCTION INCREASE STENOSIS 

ADDUCTION DECREASE STENOSIS

RETROGRADE FLOW IN 

UNDERLYNG COLLATERAL VEIN

FALSE POSITIVE ELEVATION 
MANEUVER



RESTENOSIS  
OF 

CEPHALIC VEIN 



RECALCITRANT STENOTIC LESIONS
OF 

THE CEPHALIC ARCH

INTERVENTION TECHNICAL 
SUCCESS

OUTCOME
2 YEARS

ATL 70% 63%

STENTING 80% 59%

TRANSPOSITION 96% 90%

BYPASS 100% 92%

http://www.sciencedirect.com/topics/medicine-and-dentistry/stenosis
http://www.sciencedirect.com/topics/medicine-and-dentistry/lesion


HIGH FLOW /STENOSIS



RELATION STENOSIS /FLOW

Access flow reduction and recurrent symptomatic cephalic arch stenosis in 

brachiocephalic hemodialysis arteriovenous fistulas.

Miller GA1, Friedman A, Khariton A, Preddie DC, Savransky Y.

Recurrent cephalic arch stenosis (CAS) has been linked to high flow and has a 

high rate of recurrence following angioplasty. This study investigates the 

effectiveness of access flow reduction in decreasing rapidly recurrent

symptomatic CAS.

RESULTS:

At 3, 6, and 12 months, the cephalic arch primary lesion patency was 91%, 76%, 

and 57%. The cephalic arch intervention rate was reduced from 3.34 to 0.9 per 

access-year (t=7.74, p<.001). The average follow-up time was 14.5 months

(range, 4.8-32).

CONCLUSION:

Flow reduction of a brachiocephalic arteriovenous hemodialysis fistula may

effectively diminish the incidence of symptomatic CAS.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller GA[Author]&cauthor=true&cauthor_uid=20683832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Friedman A[Author]&cauthor=true&cauthor_uid=20683832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khariton A[Author]&cauthor=true&cauthor_uid=20683832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Preddie DC[Author]&cauthor=true&cauthor_uid=20683832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savransky Y[Author]&cauthor=true&cauthor_uid=20683832


16 years old
BC AVF 2L for 1,73 m2

Fonctional ST of  Final Arch
STENT instead Flow Reduction

BV:doomed



INTRASTENT 
RESTENOSIS



INTRASTENT STENOSIS> 70% in ⏀



INTRA STENT RESTENOSIS(ISR)

Drug Eluting Balloon
Stent Graft

Atherectomy ?

 REAL TIME IMAGING OF VESSEL LUMEN
 OPTICAL COHERENCE TOMOGRAPHY(OCT)
 DIRECTIONAL ATHERECTOMY
 NO RADIATION
 3D ECHO GUIDANCE in FUTURE

Pantheris Luminar System



TOS SCV STENOSIS 



TOS

SCV and STENT COMPRESSION

DISLOCATION



TOS
SCV COMPRESSION POST STENT CEPHALIC VEIN



SCV STENT RESTENOSIS

FLOW
UPSTREAM

FLOW
DOWNSTREAM



SURGICAL MANAGEMENT OF TOS

Glass, C.Costoclavicular venous decompression in patients with threatened AV access.
Ann Vasc Surg. 2011

Illig, K.A. Management of central vein stenoses and occlusion: the critical importance of the costoclavicular
junction. Semin Vasc Surg. 2011

Illig, K.A Aggressive Costoclavicular Junction Decompression in Patients with Threatened AV Access Ann Vasc Surg; 
2015



CONCLUSION I

DUPLEX CHARACTERIZATION HELPS SELECT THE BEST STENOSIS TREATMENT

SHOULD BE INTEGRATED WITHIN MULTIDISCIPLINARY STAFF

AS IT IS MANDATORY IN CANCEROLOGY



« Stenotic lesions should not be
repaired merely because they are 
present .If such correction is
performed then intaprocedural
prior and following PTA should be
conducted to demostrate
functional improvement with a 
succesfull PTA »

CONCLUSION II

Besarab A,Blood purification 2006


