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Q/A

Catheter or patient?

How much | want to invest?
|dentity of the axillary vein
Do we have evidence”?

Will my patient benetit from a catheter placed in the
AXV?



Choice of the vein

68M, DM2, HTN, Pancreatic CA

#Post2 Whipple's surgery with lymph node
dissection, duodenal resection

Consulted for HYPOtension, HYPOxia, FEVER

Requires admission to ICU and IV insulin, TPN,
antibiotics



Which catheter?

Fluids

Vasopressors

Antibiotic (probably long term)
Intubation?

High risk for DVT

High risk for infection
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W Symptomatic deep-vein 4 (0.5%) B (0.9%) 12 (1.4%)
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W Bloodstream infection 4 (0.5%) 12 (1.4%) 10 (1.2%)

Figure 2. Complications in the Three-Choice Comparison, According to
Insertion-Site Group.

The primary end point (the composite of symptomatic deep-vein thrombosis
and bloodstream infection) differed significantly among the insertion-site
groups (P=0.02 by the log-rank test), as did the principal safety secondary
end point (mechanical complications) (P=0.047 by the chi-square test).




Meta-analysis of subclavian insertion and nontunneled central

venous catheter-associated infection risk reduction in critically

ill adults*
Jean-Jacques Parienti, MD, PhD; Damien du Cheyron, MD, PhD; Jean-Frangois Timsit, MD, PhD;
Ousmane Traoré, MD; Pierre Kalfon, MD; Olivier Mimoz, MD, PhD; Leonard A. Mermel, DO, ScM, AM (Hon) Crit Care Med 2012;40: 1627-1634)
Rty Ratle Rate Ratha
«
Marrer (21) LI7HAITY MBI 6I% QJRPD6 1R 00 —————ie
Rxhards (B QMNMEME ARNG000)  BO% STTR14 20 300 ——e—
Pacers 0O ASIM00TS LU0 3% SIIMOR 10N J0ON St
Tesook OB OMH00TE0 173004081 14% GRSROD, 283N 005 ¢ .
A owmesay ANWVING VINTURT  T9%  STIBAT, BOT] 300
Loverte (1) ANINIG ATEMAAE TReN S32014 688 J004 ——
Kaios (O) Q81T 05 16T AR 18N J0OT ——
Mt (34) ORTRATOM8 ASHEOTHS 110N G213, 030 2007 ——
oy (4 Q4594400 QRNTEITY 64N SR 14 114 e ——
Tomat (15) Q80102 08 16T GEIEI Y6 J00 ———
Totad 1995 (1) WO Asopol 0l -
ety CIF« SO0 e PO N Fa i = .¢3 T ’f
Tost e averwd oot 2= 342 P » 05008 ot Svortaitn . Fated MRt
Vst Wt Pate Btk
o a w.
"o
Eathieds O D5HE050 ORGAEN0) BN 0104 )84 000 ————
Parers 0 IIPANIST 1RSATONN  INN ONAROT 1] JOOH S
Oevpance (6 DS00E795% 17209080  14% 1 7EPOS 925N 2008 .
B Lorwnts (1) AAIRMTHE 04DG0IEI 24N 0IIRISOTR J00% —e-—
Traord O DMWY 173205088 1% DY PR 100 Joos &
Katn (O DWWRN QNTHNT 10N OT4RIT, 208 2007 —
Moz (38 DMIINIE OSHNTH 139% 0SSPt Y J0ar —_—
Gowwdnan (25 TSI ORIBEHSE TN OG0 23N 0 2 ——T—
Tenad (19) OMEIINE QSITON 179% 03P 0N 00 ——)
Settetal 5% OB 1005 0961090, 0.10) %>
Hetmeagenely, C0F « 185, ale B(P = 0471 F s 0N
Tast St Owrtl afiect 2w 3 47 (P » 0.9004)
Sabciadan ver ven §eenoe o
Merret (21) ITEITE QNIGENESE 120% OQIUQ0S, T 00| ———
Parerd (X0 OMEII005 1ATA21I58 4NN 047 P0D, TA8 2004
Traord 0 QST 120N DSRS0 2008
Lovertw (31) 2AS5406T0 QATRIINNY AN 0NIPMSGIN J005 —8—
C  Owwsde0n 20768087 1207487 85N 020080, 030 008 ¢
Matws (20 QNI 10605017  TIN O7IPOR SN 1007
Oowardnan (%) OSROR7648 1 JATEE?  A5% T PR W) 008
Tenst 18 QM7 Q20710878 184% QIR I 136 2000 ———
Settetal (955 <O 100.0% 027 |0.9% 0 -
Menrperaly O = 1000 = TP =01 P 1N
Tt owiveld et Lo & 45 (P « 0.00007)
s 02 L




Meta-analysis of subclavian insertion and nontunneled central
venous catheter-associated infection risk reduction in critically
ill adults*

Jean-Jacques Parienti, MD, PhD; Damien du Cheyron, MD, PhD; Jean-Francois Timsit, MD, PhD;
Ousmane Traoré, MD; Pierre Kalfon, MD; Olivier Mimoz, MD, PhD; Leonard A. Mermel, DO, ScM, AM (Hon)
CritCare Med 2012;40: 1627-1634)

« Our analysis suggests that the subclavian site may
be associated with a lower risk of catheter-
associated infection

« However, a large, randomised, controlled trial
comparing each catheter site complication is
warranted before the subclavian site can be
unequivocally recommended as a first choice for
central venous catheter insertion.

« SCV CLABSI was 1.3/1000 days of catheterisation



Meta-analysis of subclavian insertion and nontunneled central
venous catheter-associated infection risk reduction in critically
ill adults*

Jean-Jacques Parienti, MD, PhD; Damien du Cheyron, MD, PhD; Jean-Francois Timsit, MD, PhD;
Ousmane Traoré, MD; Pierre Kalfon, MD; Olivier Mimoz, MD, PhD; Leonard A. Mermel, DO, ScM, AM (Hon)
CritCare Med 2012;40: 1627-1634)

« The sample size calculation assuming a CLABSI
rate of 0.0013 and a reduction to 0.006 is 300000
patients per group

e The comparison between the 3SITES should be a
4SITES (including PICC)
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The Case of the Blind Allocator
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In the modern world of evidence based medicine we exist in a perpetual state of doubt,
continually attempting to perceive truths through the veil of science. Far too often our
sample cohort deviates from the population it intends to represent. Hypothesis testing
and frequentist statistics are tools intended to quantify the extent to which the

observed results are due to random ... | Read more...
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As discussed, the major flaw in the Marik et al meta-analysis was the fact that the majority of the data was obtained
from non-randomized cohort data, making it extremely difficult to account for the confounding variables that might
have influenced site selection, Ideally randomization should eliminate these biases. Unfortunately because of a

number methodological concerns, the Parienti et al trial failed to control for bias as well as we would have hoped.

For randomization to be valid, it is vital the participating clinicians are not aware of patient group assignment prior
to randomization. This is what is called allocation concealment. Prior knowledge of such events will lead to a
selection bias, as there is a tendency for clinicians to exclude certain patients based on their own beliefs regarding
the validity of the treatments being examined (5,6). For example, a patient with severe respiratory distress may not
be enrolled in the trial if the physician had prior knowledge that the patient would be randomized to SC site
insertion, primarily due to potential for pneumothorax. Improper allocation concealment will exclude a certain
subset of patients and produce results that systematically deviate from reality (6). Although Parienti et al did attempt
to conceal allocation prior to randomization by the utilization of a permuted-block randomization with varying block
sizes, they allowed the treating physicians to exclude one site prior to randomization, if it was deemed not suitable
for clinical use. This allowance was probably unavoidable, as it is not uncommon for one or more vessels to be
inaccessible in clinical practice, but this concession allows for the introduction of the very selection bias we were

hoping to avoid through randomization (6).
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The authors attempt to control for these confounders through the use of regression analysis and analyzing catheter
events per catheter day, rather than per insertion. Just as we discussed regarding the Marik et al meta-analysis, these

types of statistical compensations cannot support such methodological frailties.



Cost/opportunity

Expected length of therapy
Expected ICU-LOS

Expected Hosp-LOS

Risk of mortality



Cost/opportunity

« CVC (30%) vs PICC (809%)
« Pneumothorax (4000%)
. 1 ICU-day (3000$)

o CLABSI (not reimbursed/35.000%)
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1: Crit Care Med. 1995 Apr;23(4):692-7.

Comment in:
ACP J Club. 1995 Sep-Oct;123(2):47.

Crit Care Med. 1996 Jan;24(1):183-4.

Subclavian venous catheterization: greater success rate for less experienced operators
using ultrasound guidance.

Gualtieri E, Deppe SA, Sipperly ME, Thompson DR.

Department of Critical Care Medicine, University of Pittsburgh School of Medicine, PA, USA. o
e« 33 pts.inICU @%

« RCT: landmark vs US @a

e 53 cannulations: rk 42% success vs US 92%
success and 40%fis Yescue-landmark

« No majo &ications?
o¥

« US required less venipunctures



Feature Articles

Real-time ultrasound-guided subclavian vein cannulation versus
the landmark method in critical care patients: A prospective
randomized study*

Mariantina Fragou, MD; Andreas Gravvanis, MD, PhD; Vasilios Dimitriou, MD, PhD;

Apostolos Papalois, MD, PhD; Gregorios Kouraklis, MD, PhD; Andreas Karabinis, MD, PhD;

Theodosios Saranteas, MD, DDS, PhD; John Poularas, MD; John Papanikolaou, MD; ; < g
Periklis Davlouros. MD. PhD: Nicos Labropoulos. MD. PhD: Dimitrios Karakitsos. MD. PhD Crit Care Med 2011; 39:1607-1612)

brachial
lexus
i

artery

Axillary ..
ST needle tip

Pleural line

Figure 1. Two-dimensional infraclavicular views depicting the axillary vein and accompanying artery
and the brachial plexus (arrow) (A), the subclavian vein (SCV) and the acoustic shadows of the thoracic
ribs (B), the pleural line (C), and the real-time catheterization (D)



Evidence

[Cardiac catheterization through the axillary vein].

Cardiologia. 1958;32(5):291-4.

[Article in German]
LUTHY E.

« The infraclavicular access, originally described by
Nickalls, was studied initially among a very small group
of patients

e The technique was characterised by determination of a
fixed distance of 5 cm (or ‘three fingers’) below the
inferior aspect of the coracoid process



Pubmed.gov

US National Library of Medicine
National Institutes of Health

Article types
Clinical Trial
Review
Customize ...

Text availability

Evidence

PubMed ‘axillary vein cannulation

 search_

Create RSS Create alert Advanced

Format: Summary ~ Sort by: Most Recent ~ Per page: 20 ~

Search results
Items: 1 to 20 of 448

Page 1

Help

Send to~ Filters: Manage Filters

PMC Images search for axillary =
vein cannulation
of 23 Next> Last>>




Home | Volume 43, Issue 5

Infraclavicular axillary vein cannulation using ultrasound in a mechanically ventilated general intensive
care population

H Glen, | Lang, L Christie Anaesrheé:la
Intensive Care Unit, Wishaw General Hospital, Wishaw, Scotland ] ntensive Ca re

« The axillary vein can be seen on US just distal to the
subclavian vein and placement of a CVC at this site gives a

result which is functionally indistinguishable from a
subclavian CVC

« 125 consecutive US-guided axillary CVC procedures in
ventilated patients in an adult intensive care setting

e 94% first time success even in patients with coagulopaties
and morbid obesity, no major complications



British Journal of Anaesthesia 90 (5): 589-95 (2003)
DOI: 10.1093/bja/acg094

Ultrasound imaging of the axillary vein—anatomical basis for
central venous access

S. Galloway and A. Bodenham®*

o AxV was visible in 93% pits.

« Mean depth 1.9cm- overlap I1s almost 100%
medially.

« Abduction of the arm can change the A/V overlap.



Comparison of two ultrasound guided approaches for
axillary vein catheterization: a randomized controlled
non-inferiority trial

G. Buzangais!?, C. Roger’4*, S. Bastide?, P. Jeannes?, J. Y. Lefrant4

and L. Muller’4 » _
British Journal of Anaesthesia, 116 (2): 215-22 (2016)

Fig 1 Proximal Axillary fleft) and Dista) Axillary fright) Appréech and ul phy views. |, internal £, excernal; C, clavicle, N, needie; SCV,
subclavian vein; SCA, subclavian artery; AxV, axiBary vein




How to make the axillary vein larger? Effect of 90° abduction of
the arm to facilitate ultrasound-guided axillary vein puncture *

Mauro Pittiruti, MD?, Daniele Guerino Biasucci, MD" LR "‘, Antonio La Greca, MD?, Alessandro Pizza,

MDD, Gi oS ttuolo, MD® s
7 o GG SOppetiER Journal of Critical Care

Volume 33, June 2016, Pages 38—41
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Effect of forward position of the shoulder and
90° arm abduction on AV ...

a 90° abduction of the arm, particularly if associated with a forward position of
the shoulder, facilitates the visualisation of the axillary vein, making its

ultrasound-guided venipuncture easier



Ultrasound Guided Out-of-Plane Versus In-Plane R e
Transpectoral Left Axillary Vein Cannulation , &mﬂ.@@m‘ f

Madan Mohan Maddali, MD*!, Nishant Ram Arora, MD?,
Nilay Chatterjee, DM'

*Department of Cardiac Anesthesia, National Heart Center Royal Hospital, Muscat, Oman
TDepartmeru of Anesthesia, Khoula Hospital, Muscat, Oman

« RCT:43 00P-431P

« First attempt success higher in OOP

« Number of success higher in OOP
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Axillary veiy

qﬂﬂ s AxillAry artery

Pleura -

Left pleura -




Ultrasound Guided Out-of-Plane Versus In-Plane S
Transpectoral Left Axillary Vein Cannulation %3;’&'?5&23?&%‘2%

-«

Madan Mohan Maddali, MD*!, Nishant Ram Arora, MD?,
Nilay Chatterjee, DM’

*Department of Cardiac Anesthesia, National Heart Center Royal Hospital, Muscat, Oman
"Department of Anesthesia, Khoula Hospital, Muscat, Oman

Guie wire

Axillary vein

Axillary vein

Long-axis ultrasound image of axillary vein showing the needle path (left image) and the position of the guidewire in the vein (right image).
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Ultrasound Guided Out-of-Plane Versus In-Plane SERAA
Transpectoral Left Axillary Vein Cannulation 2 A A o

Madan Mohan Maddali, MD*!, Nishant Ram Arora, MD?,
Nilay Chatterjee, DM’

'Depanmem of Cardiac Anesthesia, National Heart Center Royal Hospital, Muscat, Oman
"Department of Anesthesia, Khoula Hospital, Muscat, Oman

Comparison of First-Attempt Success Between Groups in the Initial 10
Patients and Subsequent 33 Patients

Variable Out-of-Plane In-Plane p Value

First-attempt ~ First 10 patients 9/10 (90%) 4/10 (40%) 0.02"
success Subsequent 33 25/33 (76%)  16/33 (49%) 0.04"
patients
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Real-time Ultrasound-guided Axillary Vein Cannulation

Bahareh Khatibi, 2Nav Parkash Sandhu

« Authors’conclusion: “compared to US subclavian
cannulation, it has less risks of pneumothorax or
hemothorax. Long-term studies on AxV cannulation

show comparable rates of infection and DVT
compared to |JV catheterisation”.



Original Article

A comparison of longitudinal and transverse approaches to
ultrasound-guided axillary vein cannulation by experienced operators

Yi-Zhou He, Ming Zhong, Wei Wu, Jie-Qiong Song, Du-Ming Zhu
Department of Intensive Care Unit, Zhongshan Hospital, Fudan University, Shanghai 200032, China J Thor Disease 2017:4

« Retrospective study on 236 pts. undergoing US cannulation:
longitudinal vs transverse.

« 100% success in both methods: longitudinal has significant
higher first-time success.

e Transverse approach group had shorter operation time than
the longitudinal group (184.7+8.1 vs. 287.5+19.6 seconds,
P=0.000).

« Arterial puncture occurred in 1 of 120 longitudinal and 2 of
116 transverse attempts and this difference was no significant
(P=0.541). No pneumothorax occurred in the two groups.



Original Article

A comparison of longitudinal and transverse approaches to
ultrasound-guided axillary vein cannulation by experienced operators

Yi-Zhou He, Ming Zhong, Wei Wu, Jie-Qiong Song, Du-Ming Zhu

Department of Intensive Care Unit, Zhongshan Hospital, Fudan University, Shanghai 200032, China J Thor Disease 2017:4

E 3:-2’

e

Axillary vein

Figure 1 Two-dimensional views depicting the axillary vein cannulation. (A) Transverse
view of the blood flow in the axillary vessel with pulsed-waved Doppler focused at the
axillary vein; (B) longitudinal view of the blood flow in the axillary vessel with pulsed-
waved Doppler focused at the axillary vein; (C) needle tip; (D) needle; (E) guidewire; (F)
catheter.



Original Article

A comparison of longitudinal and transverse approaches to
ultrasound-guided axillary vein cannulation by experienced operators

Yi-Zhou He, Ming Zhong, Wei Wu, Jie-Qiong Song, Du-Ming Zhu
Department of Intensive Care Unit, Zhongshan Hospital, Fudan University, Shanghai 200032, China J Thor Disease 2017:4

Clavicle

Axillary vein Axillary vein

\

Subclavian vein Subclavian vein
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A randomized clinical trial ®
of ultrasound-guided infra-clavicular
cannulation of the subclavian vein in cardiac
surgical patients: short-axis versus long-axis
approach

Manca®, Clauda Banarco’, Gregorio Santoe w2 Cantadoet Andrea Bamed
' L AS &




AxV cannulation protocol

. Bilateral imaging of the AxV (through RACEVA)

. Identification of AxV and AxA

. Ultrasound insertion of the needle w/o vein puncture

. Visualisation of the AxA

. US-guided puncture of AxV

. Insertion of the guide wire and its US confirmation

. Exclusion of the presence of the guide wire in the IJV

. Insertion of the catheter in the AxV and its US confirmation

. Confirmation of the catheter’s tip (EKG- TTE)



AxV cannulation bundle

« Ultrasound Imaging (RACEVA)

« Ultrasound-guidance

« Micropuncture

« Direct/indirect Seldinger technique
« EKG confirmation/TTE

« Tunnelling (when appropriate)

« Dermabond- Sutureless devices



A comparison o
central venou

Anatomical
Approach

Thrombosis risk

Brachial plexus
risk

Malposition risk
Compressible
site
Micropuncture
Ability

ESRD +/-
Dialysis
Head/neck
surgery

Full beard

Reliable

Excellent

Low

Increased

Increased

Low

Left>right

Yes

Yes

Acceptable

Not preferred

Not preferred

Reliable

Poor

Increased

Low

Low

Low

Right>left
Difficult

Difficult

Not preferred

Acceptable

Acceptable

- US-guided
S acCess

Unreliable

Good
Low

Low

Low

Increased

Right>left

Yes

Yes

Not preferred

Acceptable

Acceptable



The “dynamics” of AxV

=




s the AxV the new
choice in ICU?
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Figure 2. Complications in the Three-Choice Comparison, According to
Insertion-Site Group.

The primary end point (the composite of symptomatic deep-vein thrombosis
and bloodstream infection) differed significantly among the insertion-site
groups (P=0.02 by the log-rank test), as did the principal safety secondary
end point (mechanical complications) (P=0.047 by the chi-square test).




Meta-analysis of subclavian insertion and nontunneled central
venous catheter-associated infection risk reduction in critically
ill adults*

Jean-Jacques Parienti, MD, PhD; Damien du Cheyron, MD, PhD; Jean-Frangois Timsit, MD, PhD;
Ousmane Traoré, MD; Pierre Kalfon, MD; Olivier Mimoz, MD, PhD; Leonard A. Mermel, DO, ScM, AM (Hon) Crit Care Med 2012:40: 1627-1634)

« Our analysis suggests that the subclavian site may be associated with a
lower risk of catheter-associated infection

 However, a large, randomised, controlled trial comparing each catheter site
complication is warranted before the subclavian site can be unequivocally
recommended as a first choice for central venous catheter insertion.

« SCV CLABSI was 1.3/1000 days of catheterisation



Meta-analysis of subclavian insertion and nontunneled central
venous catheter-associated infection risk reduction in critically
ill adults*

Jean-Jacques Parienti, MD, PhD; Damien du Cheyron, MD, PhD; Jean-Frangois Timsit, MD, PhD;
Ousmane Traoré, MD; Pierre Kalfon, MD; Olivier Mimoz, MD, PhD; Leonard A. Mermel, DO, ScM, AM (Hon) Crit Care Med 2012;40: 1627-1634)

« The sample size calculation assuming a CLABSI rate of 0.0013 and a
reduction to 0.006 is 300000 patients per group
* The comparison between the 3SITES should be a 5SITES including PICC
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The Case of the Blind Allocator

September 29, 2015 by Rory Spiegel — 1 Comment

In the modern world of evidence based medicine we exist in a perpetual state of doubt,

- continually attempting to perceive truths through the veil of science. Far too often our

A sample cohort deviates from the population it intends to represent. Hypothesis testing
and frequentist statistics are tools intended to quantify the extent to which the

‘ | observed results are due to random ... [ Read more...



Falb5 sites project

Random allocation of the Fab5 sites to ICU patients
requiring central venous access

- Fab5: IJV, ScV, AxV, FemV, PICC

Composite primary outcome: Infection-Mechanical
US-Guidance as main technique apart from ScV
Number of allocation per group is around 3000 patients

Interim analysis mandatory
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