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Case scenario




Clinical data

e Male, EM

* 52 Years

DM

* New-onset severe prolonged typical chest
pain

* New Resting ST T wave changes in chest
leads; Wellen's syndrome
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Clinical data

 Echo: no RSWMA, normal EF

* Coronary angio
—Right radial
—Trumo set
—JR 3.5, JL 3.5 6F
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Anatomy of major epicardial coronaries

Right Coronary Artery

Conus

sinoatrial nodal atrioventricular
proximal right noda
coronary | —ight coronary
distal to
right ventricular posterior
branch descending

) distal fgh
mid right coronary

coronary

acute marginal

left ventricular
branch
B

posterior
descending

left main

atrial
branch

proximal
circumflex

first septal
perforator

distal

~ circumflex

posterior
lateral

Left Coronary Artery

proximal left anterior descending

NS

#

first diagonal

mid left
anterior
descending

second
diagonal

obtuse
marginal

distal left
anterior
descending

¢

.
4“!



Created by MILLENSYS Miniviewer



Created by MILLENSYS Miniview

D



) M(
.al’_.r_ez 1 1»'ur;T|mpu' 37 49

Created by MILLENSYS Miniviewer



EMAD MOH
|D: Date 201

06/12/2015
.6 19)‘49)

Im
Wﬁ . 2561128
kivimA: 92/695

Created by MILLENSYS Miniviewer



EMAD MOHAMAD MOHAMAD
|1D: Date 2015 12 06 e 08 5749
06/12/2015
{ 2 uf"?
|vt'n|'|"11 ﬁl_lfll'% /L) ]‘l
KVImA” 907721

Created by MILLENSYS Miniviewer




Created by MILLENSYS Miniviewer



EMAD MOHAMAD MOHAMAD
ID: Date 2016 12 06 Time 093749 ™
06/12/2015

Img: 9 (26/60)

WIC: 256/128

k.."-.-"ll J'l M /“"‘ 8 I:I ,I'l —l? 8 l:::l

Created by MILLENSYS Miniviewer



Created by MILLENSYS Miniiewer



Diagnosis

52y, M, Diabetic
High-risk ACS
Normal LV systolic function

Angiography:
— Tight long subtotal mid LAD
— LCX: Dominant, small vessel disease
— RCA: non dominant, small diffuse disease




Decision

PCl and stenting of LAD:
Approach: Right radial

Guiding: EBU3.56 F

PTCA Wire: Runthrough Floppy
STENT: DES promus element 3 38
Post tenting optimization: NC 3.5 15
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Final result

Baseline
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CLINICAL COURCE

Angiographic success

TR band and removal of sheath on table
Pain free

Stable hemodynamics

Electrically stable

Discharged at 6 hours




TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

Coronary engagement — Catheter selection
for diagnostic angiography and PCI

/. Hemostasis
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Prevalence of TRA By Country
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When not to consider radial access

Can be done by experienced operators:

o Bilateral IMA grafts’

e Devices requiring large-bore guide catheters’
Just don’t do it:

e Patient refuses

e Dialysis grafts?

e Raynaud’s, Buerger's disease, Scleroderma,
Ipsilateral mastectomy

e |f you are an untrained operator!! 'Can be done by experienced radialists

“Some data suggesting this is safe

CARDIOYAM LULAR
@ Fe I I OWS Fallows cm.,,'.,c g (9 CRF st



Arm is very well collateralized

®m No correlation to hand ischemia & arterial lines’
m Extensive radial CABG experience without ischemia
®m Radial harvest with abnormal Allen’ s Test is possible?

Theoretical fears from an abnormal Allen’ s Test is a poor excuse
for a real risk of groin complications

st Annual
Follows Course 2. Surg Today 2006;36(9):790-2.



Basic Rules
Radial is Different than Femoral

Precise puncture & never push (finesse over muscle)
Prophylactic antispasm medication is needed

e Verapamil 3mg/NTG

Anticoagulate to prevent (reduce) thrombosis

e Heparin 5000 U (~50 U/Kg in lighter patients)

Hold on to hard won territory (exchange wire or jet-
catheter exchange technique)

Find a catheter series that works for you (practice
makes perfect)

Remove the sheath at the end of the case

© Fellows e (O CRF 2zt



2134”

43)!

3 5”
Plexiglass Radial Board

© Fellows mmmen g’%ﬁ




The pulse oxymeter is placed on the thumb and the wrist is
hyper extended using a towel
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TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

Coronary engagement — Catheter selection
for diagnostic angiography and PCI

/. Hemostasis
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TALENT TRIAL: Right vs. Left Radial
Operator’s experience matters

[] rRAN = 245) [] RRA(n=487)

B LrAn=257) B Lra(n=478)
FELLOW SENIOR
P=.001 P=11

213 203

.
366 'I'

140
!

127

Fluoroscopy time
P = 002

9

~|' 35

224

1

n

7

Dose Area Product Dose Area Product
(Fluoroscopy) (Fluoroscopy)

@ Fe”OWS At i A ot al. Am Heart J 2011;161:1720, &) CRF it



TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

6. Coronary engagement — Catheter selection
for diagnostic angiography and PCI
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Sheath Selection

Pts Undergoing Cath or PCI
via the Radial Artery

!

2x2 Factorial Randomization

l ! : '

Long (23 cm) Short (13 cm) Coated Uncoated

Opegfg 110 (27.9%) 120 (30.8%)* 75 (19.0%) 155 (39.9%)"

oo c’; :’fi':: 85 (21.5%) 87 (22.2%)* 60 (15.1%) 112 (28.5%)"

*p=NS Young age, female sex, diabetes, and low BMI to
"p<0.001 be independent predictors of RAS

@ I'EIIOWS E&"&Sﬁ.‘f"mﬂ Rathore S et al. JACC Interv, 2010; 3:475- 853 CRF S e,
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Tapered transition between
sheath and wire makes skin
nick unnecessary




TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

. Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

6. Coronary engagement — Catheter selection
for diagnostic angiography and PCI
/. Hemostasis
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Access Techniques

Right or left?

Access the radial artery 2 2 cm proximal to the radial
styloid process

Avoid access over the flexor retinaculum
Back-wall puncture technique

e Seldinger method

e Micropuncture IV catheter (fine metal needle and a 22G
Teflon catheter) = “Angiocath”

Single wall technique
e Short 2.5 cm stainless steel 21G needle

Both allow the passage of a 0.018”-0.021" guidewire

© Fellows e () CRF =
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Radial Artery Access Technique Evaluation Trial
Radial Catheterization

®

Seldinger Modified Seldinger
(n=210) (n=202)

Procedural Characteristics

Complications
Two operators Anticoagulation: 50 U/Kg UFH
5F hydrophylic-coated sheaths Hemostasis: TR Band applied for 2 hs

Vasodilators: Diltiazem 5 mg + NTG 200 mcg

FE”OWS ',u",,:w;°l‘c°°*°'°°* Pancholy et al. CCIl 2012 -



Results: Procedure Characteristics

Modified
Seldinger Seldinger
Technique Technique
(n=210) (n=202) P-value

Access Time (min) 78.3+37.7 134.2+87.5 <0.001
Procedure time (min) 17.1+6 .4 19.3+7.1 <0.01
Number of attempts 1.7£0.8 2.2+0.8 <0.001
First Attempt Access 53% 16% <0.001
Crossover 0 10.8% <0.0001

@ Fe”OWS Felows Co 'C - Pancho’ly etal. CCl 2012



TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

6. Coronary engagement — Catheter selection
for diagnostic angiography and PCI
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Understanding the Catheter’s Course

Right Radial Left Radial Femoral

RCCA LCCA RCCA LCCA RCCA LCCA
RSA : REA
AREA OF —— P

o "/x'
AREAS OF RESISTANCE AREA OF —— L/
RESISTANCE =/ RESISTANCE

e

A
\

2 points of 1 point of 1 point of
resistance resistance resistance

21st Annual
@ Fel IOW Patel’s Atlas of Transradial Intervention: The Basics and Beyond. 2nd ed.



TRA: Mechanisms of Failure

Total number of Failures 98/2100 (4.6%)

Failure of arterial access

Inadequate arterial puncture 13%
Failure to advance catheter to ascending aorta
Radial arl HYDROPHYLIC SHEATHS NOT USED 34%
Radial artery dissection 10%
Radial artery loop/tortuosity 6%
Radial artery stenosis 1%
Failure to complete PCI due to lack of guide support
Subclavian tortuosity 18%
Inadequate guide backup support 17%
n=2,100

‘ FellOWS oo Co m i Dehghani, P. etal. J Am Coll Carduongog'z‘mémna _



TRA: Predictors of Failure

I OR (95% ClI)
|
Age > 75 | 3.86 (2.33, 6.40)
|
Prior CABG : 7.48 (3.45, 16.19)
|
Height, cm = —! 0.97 (0.95, 0.99)
g I
|
[Odds Ratio 1 3 S 7 9 RT3 ST S
6
= Al

TR - PCI failure

<165 165-170 170-175 >175

Cin

Patient heig
‘ Fe”OWS ":l'fmng::::'c"dnlom Dehghani, P. etal. J Am Coll Carduongog?msrm&"“‘“ 7-10€




Radial Anomalies and Procedural Failure

120 -

7%
100 - O Success
O Failure
80 -
60 -
0 2.5%
40 - = 2.0%
20 — l !
0 1 19 : T ] I ‘ 1
High Radial Loop Tortuosity Others
n=1540 Bifurcation
S FElIOWS == Lo T, et al. He &P S0bek 65410415



Radial Loop




Traversing a radial loop

215t Annual
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High Bifurcating Radial Artery




Brachial Tortuosity




Brachial Tortuosity




Brachial Tortuosity




Balloon Assisted Tracking

GUIDING CATHETER

PTCA WIRE

PTCA BALLOON

WE‘;UIDING CATHETER ~ —
PTCA WIRE

Patel T, et al CCl 2012



Razor Effect
Balloon Assisted Tracking

Patel T, et al CCl 2012



Courtesy — Tejas Patel



Courtesy — Tejas Patel



Effect of Inspiration

Panel A: During expiration there is a more acute angle («) between the brachiocephalic
trunk and the ascending aorta, therefore the wire takes a more horizontal a more horizontal
direction towards the descending aorta. Panel B: During deep inspiration, the diaphragm
lowers the heart and straightens the angle () between the brachiocephalic trunk and the
ascending aorta. The wire takes a more vertical direction towards the ascending aorta.

@ Fellows mmwemes () CRF szt



TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

6. Coronary engagement — Catheter selection
for diagnostic anqgioqgraphy and PC/

A

"EF o Rt phit X
£ IEI% (e I et )
Y QAml \ E:ﬁ j T
() L &’i m@! L | s s i B e

: s | b PR




Most frequently used diagnostic coronary catheter shapes

(3 ]

(T

Tiger Jacky Amplatz Left
LCB RCB

L0

Judkins Left Judins Right ~ Multipurpose A2 3DLIMA IMVB-1




Transradial Curves for Left Coronary —
Judkins Left

Standard curve for the left coronary artery
(may be particularly useful for short left
coronary arteries)

Sizing suggestions:
Downsize the curve by 0.5 from what is used
for a femoral approach

Judkins engagement technique, similar to
femoral approach. Very fine torquing
movements may be required to direct the
catheter toward the left coronary artery

215t Annual
@ Fe I | OWS FAS T S () CRF S
Fullows Course 4 s e hawe ot im—cetine



Transradial Curves for Left Coronary — Extra Backup

L

Workhorse curve for left coronary artery
Sizing suggestions:
JL3.5 = EBU3.5
JL4.0 = EBU3.75
Comparable to:
Cordis: XB, XBLAD

BSC: Muta Left, Radial Curve,
Brachial Curve

215t Annual
e OWS Interventional Cardiology
Fullows Course

Apply torque to point the tip to the left coronary cusp
and turn catheter. Pull wire back and the catheter will
engage the left coronary artery. Backup support from

the sinus of valsalva

~ CARDIONAM ULAR
REARARCH FOUNDATION
4 b me hewr o et



Jacky Catheter: Selective Engagement of
RCA and LM

© Fellows Lt



IKARI Left Catheter

Curve A to fit angle of brachiocephalic artery

Straight portion (20 mm) B to generate strong back-up force ¢
supported by opposite side of aorta wall : - ts

215t Annual 7
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IKARI Left Catheter: Multivessel
Intervention
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Transradial Curves for Right Coronary —
Judkins Right

Standard curve for right coronary artery
(may be particularly useful for
inferior takeoffs)

Sizing suggestions:
Same as femoral approach

Comparable to: Judkins engagement technique, similar to

T
BSC: Judkins Right gage g ry artery

sl Carduol OC
@ F ellows ) CRF S



Transradial Curves for Right Coronary —
Judkins Right

Deep intubation of RCA with JR4

© Fellows OCRFE=Ee-



AMPLATZ for Complex PCI

F | | 215t Annual
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AMPLATZ for Complex PCI
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TRI: Step by Step

Introduction & Positioning the patient
Right vs. left radial access

Choice of equipment

Arterial puncture technique

Understanding and navigating the upper
extremity vasculature

6. Coronary engagement — Catheter selection
for diagnostic angiography and PCI

A

/. Hemostasis
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Anticoagulation and Radial Artery Patency

80

= (=2
o o

Radial Occlusion* (%)
N
o

A n=415
P<0.05
1 P <0.05
4.3
' : |
No Heparin UFH 2000-3000 U  UFH 5000
n=49 n=119 n=210

*Assessed by Doppler examination

© Fellows :
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Catheter Size and Radial Artery Occlusion

Randomized Study Radial Artery Occlusion
N=171 8 1
Procedural Success:

e 95.4% of 5 Fr
e 92.9% of 6 Fr

% of Patients
IS o

N
L

18]

5Fr 6 Fr

‘ Fe”OWS ',:,:;:g" cusoin Dahm J et al. CCI 2002; 57:172-176



Reverse Allen’s test to determine
post-procedural radial patency

@ FEHOWS 'r.,'."u,.";.g“l.'.“”m — Courtesy: Dr. Samir Pancholy



Prevention of Radial Occlusion

Patent Hemostasis

Conventional Hemostasis
e Band left in place for 2 hours

Patent Hemostasis

e Loosen the pressure on the

radial artery while

compressing the ulnar artery

until return of
plesthymographic signal

© Fellows s
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% of Patients
)

O N B O

P<0.05 n=436
5 |
12
o [ P<0.05
= 74
) 1.8
-
Early Persistent
Occlusion Occlusion
(24h) (30d)

Pancholy S, et al CE{2008;F2:335:40



Compression time and RAO

14 - p =0.025 » 6 hours
12 - _1_2_ = 2 hours

<

= 10 - p=0.03

- 8.5

- [U—

o 8-

QO

o

& 6.0

2

<A 3.0

S

©

S 2 - . n=400

o

Early RAO Chronic RAO

@ Fe”O\NS arriond Cursolon Pancholy S, Patel T. Q) @&12:79:78-81 ‘
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Hematoma or Swelling in Holding?

F | | 215t Annual
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Hematoma or Swelling in Holding?
our best friends

15t Annual
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Managing a Perforation

% Early recognition

“ Wrap potential bleeding N N

e If seen on angiogram
e If wire pushed too hard

% Okay to wrap and finish
case

“ Forearm swelling not
related to hemostasis
device at any time,
consider wrap with
elastic bandage

‘ Fellows s () CRF £ttt ‘



LEARNING STEPS AND COMPETENCY LEVELS

NSTE-ACS patients

PCl for all-comers in stable clinical
setting including complex PCI

Diagnostic for all stable patients
(elderly, bypass graft, short stature)

Diagnostic procedures in male first and then in female
patients with good radial pulse <70 years old

50 100 200 300 400
Number of cases

STEMI patients

Planned PCI in selected patients with type A *
or B lesions, stable clinical setting

> Level 3

> Level 2

> Level |




Core Curriculum

Transradial Arterial Access for Coronary and Peripheral
Procedures: Executive Summary by the Transradial
Committee of the SCAI

* Level 1 competency

— Simple diagnostic cases on patients with favorable upper limb
anatomy (large men).

« Level 2 competency

— Simple diagnostic and interventional procedures on patients with
more challenging upper limb anatomy (elective single vessel
PCI; bypass grafts, small women, radial and subclavian loops).

« Level 3 competency

— Complex interventional procedures even with challenging limb
anatomy (CTOs, multivessel, AMI).

@ Fe”OWS 1 Caputo R et al. CCl 2011; 78:823-839



Implement a Radial Program

SAFETY - SAFETY - SAFETY!!
Learning curve of 50-100 cases

Radial angiography requires awareness of anatomical
variations and specific catheter manipulation

Retrograde limited radial angiography helps in planning
a strategy to save time and avoid vascular
complications

Consider left radial access as a first step for
Inexperienced operators during their learning curve

Commit to radials — Create a policy and involve the staff
Develop a same-day discharge PCIl program
Hospital administration delighted with cost-savings

© Fellows s (O CRF 2=pe.
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