CONTROVERSIES & UPDATES
IN VASCULAR SURGERY

MARRIOTT RIVE GAUCHE & CONFERENCE CENTER

L
LR AN

CAN DUPLEX CHARACTERIZATION
OF LESIONS
HELP SELECT THE PROPER TREATMENT FOR
STENOSIS?

G.FRANCO
PARIS




Disclosure

Speaker name:
| have the following potential conflicts of interest to report:
Consulting

Employment in industry

Owner of a healthcare company
Other(s)

[]
[]
[]
[1 Shareholder in a healthcare company
[]
[]
EJ

| do not have any potential conflict of interest




GUIDELINES

L

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

DUAL ANATOMICAL AND HEMODYNAMIC APPROACH

» FLOW MONITORING +++
» VELOCITY+++ RATIO PSV>3

» Hemodynamic significance of stenotic lesion

» Lengh/ Residual Diameter

> Etiology/ Typesetting

> Elasticity /Stretchiness

» POSITIONAL INVESTIGATION




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

Modified Equation:

AP =4 - (V22 -V1?)

Pressure| |Kinetic

Potential
Energy
per unit
volume

V1 : velocity upstream stenosis Energy ngﬂt
V2 : velocity donwstream volume
Flow velocity

If V1 < 1.5 m/sit can be neglected

Flow velocity

Energy per unit volume before = Energy per unit volume after

2 2
P+ ,pv, + pgh, = P, +,pv, + pgh,
A

The often cited example of the
Bernoulli Equation or "Bernoulli
Effect" is the reduction in pressure
which occurs when the fluid speed
increases.

! . . =\_If A< A,
Simplified Equation Tl

Increased fluid speed,
decreased internal pressure




FLOW RATE and STENOSIS

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

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
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IMPACT OF STENOSIS or RESTENOSIS

Differs with its location




PSV RATIO>3
RESIDUAL DIAMETER
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Elasticity /Stretchiness




CDUS and ETIOLOGY of STENOSIS




MYO INTIMAL HYPERPLASIA

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

DRUG-ELU

Tranverse plane Longitudinal plane

"re-interventior

- JJ.Swinnen.J




STENOSIS :WALL THROMBUS




FTM: JUXTA ANASTOMOSIC STENOSIS

ADVERSE VASCULAR REMODELLING

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




FITM

SURGICAL DRAINAGE +/- PTA OR REFECTION OF ANASTOMOSIS
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FTM: JUXTA ANASTOMOSIC STENOSIS




WHAT’S UP

RADIAL ARTERY DEVIATION AND REIMPLANTATION

Creating A Dialysis Fistula Without Open Surgery?

Endovascular Technique Multicenter, Single-Arm Trial
The EverlinQ
EndoAVF System * 60  Patients enrolied
[l Magnets align the ‘
catheters and
approximate the 'L 59 Successful endovascular AV fistulas;
artery and vein * SAEs in 8%
W St ¥
es
a side-to-side m 59  Physiologically suitable by
Uhar anastomosis ultrasound at 3 months
Artery and Vein ‘
Arery vein BE 28/42 succosstuty used tor diayis

Novel Endovascular Access Trial (NEAT)

Lok CE, Rajan DK, Clement J, Kiaii M, Sidhu R, et al

Am J Kidney Dis (ePub June 14, 2017) | DOI: 10.1053/j.ajkd.2017.03.026
Visual Abstract by Joel Topf (@kidney_boy)

Ellipsys Vascular Access System
By Jeffrey E. Hull, MD
Patients are started on aspirin and clopidogrel 48 to 72 hours prior
to the procedure. The procedure is done with local regional anesthe-
sia. | often perform a supraclavicular brachial plexus block, but this is b
S

not required. The antecubital fossa is sterilely prepped and draped.
Retrograde access to the cubital vein is obtained with ultrasound
guidance, which is also used to perform the remaining steps in the
procedure. The access needle is directed toward the perforating vein.
The wire is advanced through the needle into the perforaring vein.
The access needle is advanced over the wire through the perforat-
ing vein to the proximal radial artery. The proximal radial artery lies

medial to the perforating vein and is entered as it would be in any
ultrasound-guided arterial access procedure. The wire is advanced

into the radial artery. The needle is withdrawn, and a 6-F sheath is

placed over the wire into the artery. The Ellipsys catheter is posi- -
tioned through the sheath, and the artery and vein wall are engaged. L3

The catheter is closed and activated, and the fistula is created using

low-power direct current energy. The sheath is removed, and hemo-

stasis is achieved with gentle pressure.




EARLY VALVE STENOSIS

Should we wait?

> 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




ECCENTRIC VALVULAR STENOSIS

VALVE HYPERTROPHY
VALVE LEAFLETS FUSION
FIBROUS STRINGS



CONCENTRIC VALVULAR STENOSIS
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VALVULAR LESION

TO AVOID INCREASED CELL PROI

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 Fi
, Jeffrey E. et al .Journal of Vascular and Interventlonal




PROXIMAL COMPRESSION
of
BASILIC VEIN

or
CEPHALIC ARCH

SURGICAL PREVENTION
and
TREATMENT
Rather Than
PTA




COMPRESSION OF BASILICVEIN
between
BCHIAL ARTERY and AP Qk

e — :

» ANGIOPLASTY

» RECOIL

» STENT

> NIH



BASILIC VEIN STENOSIS IN APONEVROTIC TUNEL

HIGH RECURRENCE STENOSIS RATE WITH BALLON ANGIOPLASTY

4

STENT
4

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 OUTCOME
SUCCESS 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

Circ Res. 1977 Jul;41{1):99-107.

Hemodynamics of arterial stenoses at elevated flow rates.
Young DF, Cholvin NR, Kirkeeide RL, Roth AC.

Abstract

This study is concerned with the pressure drop that develops across an arterial stenosis, with particular emphasis on the effect of the
stenosis at high blood flow rates mducaﬂ by a Incallyr administered vasodllatnr drug Stenoses, ranging in severity from 55.7% to 91.0%
reduction in lumer=sssenss ntaneous flow rates and
pressure drops w Pressu /sec. Experimental data
support the applic. the i 1m elocities and stenosis
geometries. Resulis siow d of 4-5, under conditions

of vasodilation with a currespondmg large decraase in pressure dIStEI tn the stenosis. The pressure drop increases in a nonlinear
manner with velocity and thereby accentuates the importance of the stenosis at elevated flow rates. We suggest that a critical stenosis
be defined in terms of its effect on maximal flow rather than resting flow.




RELATION STENOSIS /FLOW

Pressured drop vs. Flowrate , d = 5mm
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Access flow reduction and recurrent symptomatic cephalic arch stenosis in %
brachiocephalic hemodialysis arteriovenous fistulas. £
Miller GA?, Friedman A, Khariton A, Preddie DC, Savransky Y. o3
Recurrent cephalic arch stenosis (CAS) has been linked to high flow and has a 5
high rate of recurrence following angioplasty. This study investigates the g
effectiveness of access flow reduction in decreasing rapidly recurrent @
symptomatic CAS. g
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

o0 600 800 1000 1200 1400

Flowrate (ml/min)

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 ’ Transverse Plane
BV:doomed




INTRASTENT
RESTENOSIS



INTRASTENT STENOSIS> 70% in O

DTam-STENO D i
9.0mm Résid: 2.5mm  %STENO: 72.6%




INTRA STENT RESTENOSIS(ISR)

Drug Eluting Balloon
Stent Graft

Atherectomy ?

v REAL TIME IMAGING OF VESSEL LUMEN

v OPTICAL COHERENCE TOMOGRAPHY(OCT)
v DIRECTIONAL ATHERECTOMY

v NO RADIATION

v 3D ECHO GUIDANCE in FUTURE




TOS SCV STENOSIS

FALSE POSITIVE :AR ,
Positional Stenosis at Costoc







TOS

SCV COMPRESSION POST STENT CEPHALIC VEIN




SCV STENT RESTENOSIS




SURGICAL MANAGEMENT OF TOS

Ju

- . m
Ax_l"al’y — / Occluded vein
subclavian
vein

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

ressive Costoclavicular Junction Decompression in Patients with Threatened



CONCLUSION 1

DUPLEX CHARACTERIZATION HELPS SELECT THE BEST STENOSIS TREATMENT

SHOULD BE INTEGRATED WITHIN MULTIDISCIPLINARY STAFF

AS IT IS MANDATORY IN CANCEROLOGY




CONCLUSION II

« 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 »




