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jamais abattre. À ta place, beaucoup auraient plié sous le choc, mais tu n’as même pas fléchi. 
Merci d’être mon modèle, mon exemple à suivre. 
Merci de m’avoir transmis la réflexion, et l’esprit critique. 
Aujourd’hui, c’est grâce à toi que je vais devenir Docteur en médecine. Tu as toujours su ce qui 
était bon pour moi. Tu m’as poussé pour toujours faire mieux, constamment à mes côtés, à 
m’accompagner.  
Merci pour ton amour et ton soutien pendant ces longues études. 
Mon super héros… 
 
À ma sœur, 
Quasi-jumeaux, merci pour cette amitié et cette fraternité qui dure depuis toujours. 
Tu me connais mieux que personne, mes qualités et surtout mes défauts. 
Merci d’être malgré tout si attentive et si compréhensive. 
Merci pour tous ces souvenirs, que l’on se remémore parfois en un regard ! 
Merci pour ta personnalité singulière et lumineuse, qui met du baume au cœur de tous ceux qui 
te côtoient. 
J’espère que tu trouveras ta voie, et je te souhaite plein de bonheur. 
 
À mon frère, 
Le petit dernier J 
Tu as toujours eu un esprit très vif, tu analyses tout ce qui t’entoure, avec discrétion mais 
pertinence. Ne perd jamais cette qualité ! 
Merci d’avoir su me (re)transmettre de vieilles passions, les jeux vidéos, les mangas… 
Merci pour ta gentillesse, et d’être mon frère adoré <3 
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À Pierre, 
Merci pour ta perspicacité, ta justesse, et ta patience. 
Tu es le roc(k’n’roll !) de cette famille, la force tranquille, celui qui apporte l’équilibre et la 
sérénité. 
Merci de prendre soin des tiens comme tu le fais, avec amour et bienveillance. 
Merci de me transmettre ta passion de la musique, et de me permettre de jouer sur ta (super) 
Gibson Nighthawk, que j’adore ! 
Nous n’aurions pas pu rêver meilleur beau-père pour prendre soin de notre mère <3 
 
À Achille, Solenne, Lulu, Loulou, Claudia, et Julie, 
Merci à tous pour ces instants de famille si précieux, ces jeux, ces balades, ces rires, ces sorties 
de ski, ces débats (endiablés).  
Je me rends compte de la chance que c’est d’avoir une famille recomposée comme celle-là. 
Merci à tous pour vos personnalités si différentes et pourtant si complémentaires. 
 
À Adi, Khanh, et Sylvie, 
Merci de m’avoir accueilli dès le premier jour comme l’un des vôtres, de prendre soin de moi 
comme vous prendriez soin d’un fils ou d’un frère. 
Merci pour tous ces merveilleux moments que je passe en votre compagnie. 
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À Aude, 
 
Tu es la personne la plus intègre que je connaisse. Tu fais tes choix avec le cœur, et toutes tes 
décisions sont sincères et pures. Tu ne juges pas les gens gratuitement. Et parce que je te connais 
ces qualités, je suis infiniment fier de faire partie de ta vie. Je sais que je ne suis pas parfait, mais 
tu me pousses (sans le demander) à m’améliorer. Merci pour ça. Tu me donnes envie de t’aimer 
toujours plus fort, purement et simplement, sans concession, sans fioritures. 
 
Je t’admire aussi parce que tu es un exemple de rigueur et de travail. Tu ne comptes pas tes 
heures, tu ne demandes pas de contrepartie. Tu fais ce que tu as à faire, et sans t’en rendre 
compte, tu es (bien) au-dessus du lot. 
 
Merci d’être là à mes côtés, pour les bons moments (ils le sont presque toujours), comme pour 
les mauvais. Car non, tu ne te débines pas lorsque ça se complique. Tu gardes la tête haute, 
droite et fière. Oui, tu es forte. Jamais tu ne te laisses atteindre. Ton lumineux sourire ne 
disparait jamais de ton visage. C’est aussi pour ça que tu fais l’unanimité, que tu suscites 
l’admiration, la mienne en premier. Mais ta force est aussi parfois ta faiblesse, et c’est pour cela 
aussi que je suis heureux d’être si proche de toi. Car parfois, je suis le soutien pour tes épaules, et 
le mouchoir pour tes larmes. Quel privilège de consoler une déesse… 
 
Mais nos moments, c’est surtout du rire, des voyages, des bières, des cocktails, et du vin, du 
cinéma et du théâtre, des balades, de l’escalade, des soirées entre amis, des soirées plaids, et… 
des réchauffages de pieds (glaglagla). Cela fait plus de 4 ans que j’habite avec la meilleure 
coloc’ imaginable, même si elle fait un peu moins la vaisselle dernièrement ;-). 
Et c’est ainsi que nous sommes, simplement heureux, complémentaires, et toujours plus forts. 
Parce que, comme je le dis toujours, « on est une équipe qui gagne » ! 
 
Je ne regrette aucun de mes choix du passé, même les plus mauvais, car chacune de mes erreurs 
m’a mené vers toi. Merci de partager ma vie. Depuis toutes ces années, tu lui as donné une 
saveur particulièrement délicieuse. Et grâce à toi, c’est ma peur de l’avenir qui s’est envolée. 
 
Mon amour, ma meilleure amie, merci pour tout. 
 
Je t’aime. 
 
 
 
 
 

« Qu'est-ce que j'irais faire au paradis, quand tu t'endors près de moi ? 
Qu’ils le donnent à d'autres le paradis. Je n'en voudrais pas » 

Orelsan 
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« Il faut prendre les choses en riant, 

Savoir saisir les sources du bonheur, 

Profiter du goût d'un petit blanc, 

Et admirer les jolis sites en faisant une balade. » 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
À tous ceux qui voient où je veux en venir. 
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ABSTRACT 

Background: Real-time ultrasound (US) guidance facilitates central venous catheterization in 

intensive care unit (ICU). New magnetic needle-pilot devices could improve efficiency and safety 

of central venous catheterization. This simulation trial was aimed at comparing venipuncture with 

a new needle-pilot device to conventional US technique. 

Methods: In a prospective, randomized, simulation trial, 51 ICU physicians and residents 

cannulated the right axillary vein of a human torso mannequin with standard US guidance and 

with a needle-pilot system, in a randomized order. The primary outcome was the time from skin 

puncture to successful venous cannulation. The secondary outcomes were the number of skin 

punctures, the number of posterior wall puncture of the axillary vein, the number of arterial 

punctures, the number of needle redirections, the failure rate and the operator comfort. 

Results: Time to successful cannulation was shorter with needle-pilot US-guided technique (22 s 

(interquartile range (IQR) = 16-42) versus 25 s (IQR = 19-128); median of difference (MOD) = - 

9 s (95%-confidence interval (CI) - 5; - 22), p < 0.001). The rates of skin punctures, posterior wall 

puncture of axillary vein, and needle redirections were also lower (p < 0.01). Comfort was higher 

in needle-pilot US-guided group on a 11-points numeric scale (8 (IQR = 8-9) versus 6 (IQR = 6-

8), p < 0.001). 

Conclusions: In a simulation model, US-guided axillary vein catheterization with a needle-pilot 

device was associated with a shorter time of successful cannulation and a decrease in numbers of 

skin punctures and complications. The results plea for investigating clinical performance of this 

new device. 

Key words: central venous catheterization; needle-pilot device; simulation; axillary vein; 

subclavian vein; ultrasound guidance. 
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GLOSSARY OF TERMS 

CI = confidence interval 

CVC = central venous catheterization 

ICU(s) = intensive care unit(s) 

IQR = interquartile range 

MOD = median of difference 

OR = Odds ratio 

US = ultrasound 
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INTRODUCTION 

Central venous catheterization (CVC) is needed in up to two-thirds of intensive care unit (ICU) 

patients.1,2 In the last two decades, ultrasound (US)-guided vascular access has been largely 

studied and is now recommended over landmark technique, especially for the internal jugular 

site.3–9 Even if subclavian site is associated with a lower risk of catheter-related infection and 

thrombosis,4,10,11 the use of US guidance for subclavian vein catheterization remains debated and 

less popular among ICU physicians due to technical difficulties such as a more complex needle 

visualization compared to the internal jugular site.12–14  However, US guidance increases the 

success rate and reduces the risk of mechanical complications and procedure duration.3,8,13,15,16 

From an anatomical point of view, the transition between the axillary and the subclavian vein is 

located at the external margin of the first rib, the subclavian vein is usually difficult to visualize in 

the infraclavicular area.17 Cannulation of the axillary vein as an alternative to the subclavian access 

gained popularity after the introduction of US guidance into clinical practice. In 2020, PERSEUS 

guidelines from the European Society of Anesthesiology state that most of the US-guided 

punctures in the infraclavicular area consist in axillary vein punctures.18 Therefore, to be consistent 

with these international guidelines on vascular access, we decided to refer to “axillary vein 

catheterization” in our trial. However, most of the studies cited in this paper refer to the subclavian 

access despite the use of US guidance. 

Until recently, US guidance for CVC remained poorly applied in ICUs : US guidance was used in 

54% of cases for all CVC procedures, and only in  31% of cases for the subclavian (or, better, 

axillary) site.14,19 Even if subclavian CVC with US real-time guidance (or, better, axillary site) is 

associated with rare complications (0.32%, pneumothorax, 0.13% arterial puncture, 0.07% 

hematoma, 4.55% malposition rate),13 posterior wall puncture of the vein can reach an overall 

incidence of 34% in a simulated model.20 

New magnetic devices theoretically allow a better success rate and lower complication rate, by 

improving the real-time visualization of the needle and its location relative to the US beam. 
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Multiple simulation studies have shown the feasibility of these new techniques, in different 

simulations protocols.21–29 None of them performed an axillary venipuncture study on a torso 

model mannequin, which is the most realistic simulation available.  

The efficacy and safety of needle-pilot system for US-guided axillary catheterization has not been 

studied yet. Therefore, we designed a prospective randomized cross-over controlled simulation 

trial on human torso mannequin comparing a new needle-pilot device (Samsung Healthcare, Saint 

Ouen, Ile-de-France, France) to standard US guidance for axillary vein catheterization. The main 

objective was to compare the procedure duration between standard real-time US guidance and 

real-time guidance with the needle-pilot device. The secondary objectives were:  the proportion of 

procedure requiring multiples punctures, the occurrence of mechanical complications such as 

posterior wall puncture of axillary vein or arterial puncture, needle redirections, failure rate and 

operator comfort. 
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METHODS 

Study Design and Setting 

We designed a prospective, randomized controlled cross-over simulation trial involving ICU 

physicians and residents at the Nîmes University Hospital. 

According to the French law,30 ethical approval for this study (approval number 19.11.03) was 

provided by the local Ethical Committee, and registered at clinicaltrials.gov (NCT04463147). 

 

Study Population 

Inclusion criteria: all 51 physicians and residents of Nîmes Hospital ICUs were eligible for 

inclusion in the study, and all were invited to participate (oral request by N.B.). Participation to 

the study was voluntary and uncompensated.  

Non-inclusion criteria were: physician’s refusal, and being principal investigator. 

All participants were blinded from study objectives and collected data. Before starting the 

procedure, a 5-minute standardized slideshow was performed by investigators (N.B.) in order to 

describe the way to use needle-pilot device. After the slideshow, the participant was allowed to 

use US probe to visualize the vessel but was not allowed to attempt vessel cannulation during the 

didactic session. 

 

Needle-pilot device 

This technology is a specific option (eZono, Jena, Germany) that can be activated or deactivated 

on a standard ultrasound machine (Samsung Healthcare, Saint Ouen, Ile-de-France, France).  

This software consists in improving the localization of the needle on 2D US images (Figure 1).  

A rectangle indicates the correct position of the needle and its tip in relation to the US beam. The 

correct needle alignment is given according to the color of the rectangle (from green to red, Figure 

1). Beside the US image (left of the screen, Figure 1), a second blue vertical rectangle indicates 

the position of the needle in relation to the US probe, in long axis view. The needle is visualized 



 

 42 

by a green line that also changes color according to its correct alignment with the axis of the US 

probe (from green to red). This is real time visualization, thus allowing instantaneous localization 

of the needle. Moreover, the needle must be magnetized before the procedure, by placing it for 2 

seconds in a disposable device (eZMag NS, eZono, Jena, Germany), and then removing it with a 

brief movement.  

 

Figure 1. Display of the needle-pilot device on ultrasound machine screen. 

 

A. The green line indicates that needle in the same axis than ultrasound beam, represented by a 

blue rectangle. B. Green rectangle validates that needle axis is in ultrasound plane and green 

colored square visualization confirms that needle extremity is in ultrasound plane and therefore 

adequately visualized. Dotted line represents the puncture axis. C. Conventional ultrasound two-

dimensional visualization of the axillary vein. 
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Randomization 

Randomization was stratified into 2 predefined groups: novice operators and experienced 

operators in CVC. Novice operators were defined as participants who had less than 6 months of 

experience in CVC and less than 10 CVC under US guidance. They were provided with another 

5-minute standardized slideshow instruction on CVC ultrasound guidance and how to obtain a 

long-axis view of the axillary vein. Experienced operators were defined as participants who had 

more than 6 months of experience in CVC, more than 10 CVC insertions with US guidance, and 

no more than 1 year-period without practicing CVC. 

This threshold was chosen based on a previous study performed by Lefrant et al.31 

 

Protocol 

Participants were invited to cannulate the right axillary vein of a human torso mannequin (Blue 

Phantom, CAE Healthcare, Montreal, Canada) (Supplemental Figure 1) using an in-plane and 

long-axis view. As on a real patient, this view was obtained by placing the US probe under the 

clavicle and then pointing it upward. Each participant performed US-guided cannulation with and 

without needle-pilot software. To prevent the learning-effect, we randomized the order of 

utilization by computer-generated 4-size blocks (N.B.): standard US guidance before needle-pilot 

US guidance (Arm 0), or needle-pilot US guidance before standard US guidance (Arm 1). 

The operators used a 6-mL syringe from a central venous catheterization kit (Arrow, Teleflex 

Incorporated, Reading, USA) to cannulate vein of the human torso mannequin and an 18-gauge 

70-mm needle compatible with magnetic US linear probe 3-14 MHz (Seldisafe, Vygon, Ecouen, 

France). Before each procedure, the mannequin vein and artery were pre-filled with blue and red 

fluid, respectively. Successful cannulation of the axillary vein was defined as visualization of blue 

fluid in the syringe. In case of arterial puncture, a red fluid appeared in syringe. Study participants 

were blinded from the other participants performance. 

 



 

 44 

Measured parameters and Data collection 

Data were anonymously recorded in real-time on a computer by an experienced US investigator 

(N.B.), not blinded to the study objectives. No personal identifying information was collected from 

participants. 

Were measured: 

Time to successful cannulation defined as the time from skin puncture to the successful aspiration 

of blue fluid from the axillary vein, 

Number of skin punctures defined as the number of skins breaks during one attempt 

Posterior wall puncture of axillary vein (visualized during cannulation attempt on participant's US 

screen), 

Arterial puncture was defined as the visualization of red fluid in syringe or visualization of an 

arterial puncture on the participant's US screen, 

Needle redirections were defined as changes in needle’s direction after puncture, without removing 

it from the skin, 

Failure defined as a cannulation attempt ≥ 5 minutes, 

Operator’s comfort: after procedures, operator assessed its perceived comfort with 2-US guided 

techniques (standard and needle-pilot guided puncture) on a 11-points numeric scale (10: the most 

comfortable, to 0: the least comfortable). 

 

Study objectives  

The primary outcome was the time (seconds) from skin puncture to venous cannulation. 

The secondary outcomes were: number of skin punctures (allowing to separate cannulations at the 

first try and requiring ≥ 2 skin punctures, respectively), posterior wall puncture of the axillary vein, 

arterial punctures, number of needle redirections, failure rate and operator comfort. 
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Data Management and Statistical Analyses 

All analyses were performed using R Version 3.6.1 (R Foundation, Vienna, Austria). Continuous 

data are reported as medians with interquartile ranges (IQR), and categorical data are reported as 

numbers and percentages. 

In order to compare results with each method, we used the Wilcoxon signed-rank test for paired 

data for continuous variables, and the McNemar’s exact test for categorical variables. Because of 

their low occurrence, some variables have been transformed into binary variables and analyzed as 

categorical: number of skin puncture (one or more), posterior wall puncture of axillary vein (none 

or at least one), arterial puncture (none or at least one). Failure was also analyzed as a categorical 

variable. 

Finally, we performed 2 additional analyses in a priori subgroups for the main outcome (time to 

successful cannulation), using the same statistical tests: according to participant's experience, and 

according to randomization-arm.  

A p-value less than 0.05 was considered significant, without correction for multiple testing. 95% 

confidence interval for the median of the difference was calculated with bootstrap. 

Since it was an exploratory study, it was not possible to calculate an a priori number of needed 

subjects. All available participants have been included. 
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RESULTS 

From November 13th, 2019, to February 21st, 2020, 49 (96%) participants were randomized and 

45 (92%) were analyzed (Figure 2). Given the exceptional circumstances related to COVID-19 

pandemic, the last four (8%) randomized participants were unable to complete the procedure 

during the study period and were excluded from the analysis. Among the participants, 11 (24%) 

and 34 (76%) were novice and experienced operators, respectively.  Six (55%) novice and 18 

(53%) experienced operators were randomized in Arm 0, while 5 (45%) novice and 16 (47%) 

experienced operators were randomized in Arm 1. 

 

Figure 2. CONSORT Flow Diagram. 

 

CONSORT indicates Consolidated Standards of Reporting Trials. 
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Primary and secondary objectives (Table 1 and Figure 3a) 

Time to successful cannulation was significantly shorter with needle-pilot US-guided technique 

(22 seconds (IQR = 16-42) versus 25 seconds (IQR = 19-128); median of difference (MOD) = - 9 

seconds (95%-confidence interval (CI) = - 5 to - 22), p < 0.001). 
 

Table 1. Outcomes for standard and needle-pilot ultrasound guided techniques. 

 

95%-CI = 95% confidence intervals; IQR = interquartile range; MOD = median of difference; OR = 
odds ratio; PWP = posterior wall puncture. 
a continuous variable (Wilcoxon signed-rank test); b categorical variable (McNemar’s exact test). 

Variable Pilot Standard Comparison 
(95%-CI) 

Time (s) a 
Median (IQR) 22 (16-42) 25 (19-128) 

MOD = - 9 (- 5; - 22) 
p value < 0.001 

Skin punctures a 
1 skin puncture (n (%)) 42 (93.3) 30 (66.7) 

 
2 skin punctures (n (%)) 2 (4.4) 10 (22.2) 
3 skin punctures (n (%)) 1 (2.2) 3 (6.7) 
4 skin punctures (n (%)) 0 (0) 2 (4.4) 

Median (IQR) 1 (1-1) 1 (1-2) MOD = 0 (0; 0) 
p value < 0.008 

≥ 2 Skin punctures b 
n (%) 

3 (6.7) 15 (33.3) OR = 0.14 (0.02; 0.62) 
p value < 0.01 

Posterior wall puncture (PWP) a 
0 PWP (n (%)) 45 (100) 35 (77.8) 

 
1 PWP (n (%)) 0 (0) 8 (17.8) 
2 PWP (n (%)) 0 (0) 1 (2.2) 
3 PWP (n (%)) 0 (0) 1 (2.2) 

Median (IQR) 0 (0-0) 0 (0-0) 
MOD = 0 (0; 0) 
p value = 0.003 

≥ 1 PWP b 
n (%) 0 (0.0) 10 (22.2) OR = 0 (0.00; 0.45) 

p value < 0.01 
Arterial puncture a 

0 arterial puncture (n (%)) 45 (100) 44 (97.8) 
 

1 arterial puncture (n (%)) 0 (0) 1 (2.2) 

Median (IQR) 0 (0-0) 0 (0-0) 
MOD = 0 (0; 0) 

p value = 1 
≥ 1 Arterial puncture b 

n (%) 0 (0.0) 1 (2.2) OR = 0 (0.00; 39.0) 
p value = 1 

Needle redirections a 
Median (IQR) 2 (1-4) 4 (2-9) 

MOD = - 2 (- 1; - 3) 
p value < 0.001 

Failure b 
n (%) 

0 (0.0) 4 (8.9) OR = 0 (0.00; 1.51) 
p value = 0.13 

Comfort a 
Median (IQR) 8 (8-9) 6 (6-8) MOD = 2 (2; 1) 

p value < 0.001 
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The rates of skin punctures, posterior wall puncture of axillary vein, and needle redirections were 

significantly lower with needle-pilot US-guided technique. There were no arterial punctures with 

pilot US-guided technique and 1 (2.2%) with conventional US-guided technique (p = 1).  There 

was no failure with pilot US-guided technique and 4 (9%) with conventional US-guided technique 

(p = 0.13). Comfort was higher in needle-pilot US-guided group on a 11-points numeric scale (8 

(IQR = 8-9) versus 6 (IQR = 6-8), p < 0.001). 

 

Pre-planned subgroups analysis according to the experience of the operator and to the first 

randomized technique (Table 2 and Figure 3b) 

Time to successful cannulation was significantly shorter with needle-pilot US-guided technique in 

both novice (p = 0.04) and experienced (p = 0.01) operators. Time to successful cannulation was 

significantly shorter with needle-pilot US-guided technique in Arm 0 (standard before needle-

pilot) (p < 0.01), with no significant difference in Arm 1 (needle-pilot before standard). 

 

Table 2. Time to successful cannulation according to participant’s experience and to 

randomisation-arm.  

 

IQR = interquartile range; 95%-CI = 95% confidence intervals. Wilcoxon signed-rank test. 

 

 n 
Pilot 

Median (IQR) 

Standard 

Median (IQR) 

Median of Difference 

(95%-CI) 

Novice 11 33 (27-46) 86 (23-232) 
- 58 (- 128; - 0,00) 

p value = 0.04 

Experienced 34 19 (13-39) 25 (18-104) 
- 9 (- 15; - 4) 

p value = 0.01 
 

 n 
Pilot 

Median (IQR) 

Standard 

Median (IQR) 

Median of Difference 

(95%-CI) 

Arm 0 

(standard → needle-pilot) 
24 20 (14-43) 79 (21-232) 

- 39 (- 122; - 6) 

p value < 0.01 

Arm 1 

(needle-pilot → standard) 
21 29 (17-42) 25 (19-60) 

- 6 (- 11; 6) 

p value = 0.21 
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Figure 3. Time to successful cannulation 
 

3a. Comparison of the time to successful cannulation for all participants 
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3b. Comparison of the time to successful cannulation according to participant’s experience in 

central venous catheterization. 
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DISCUSSION 

In this prospective randomized simulation study, the use of needle-pilot system was associated 

with a significant shorter time to successful cannulation, fewer number of skin punctures, fewer 

posterior wall punctures of the axillary vein, fewer needle redirections, and a better operator 

comfort during puncture. These differences were reported regardless of the operator experience. 

Even if subclavian CVC reduces infectious and thromboembolic complications,4,10,11 a large cross-

sectional electronic survey study reported that US guided subclavian (or, better, axillary) approach 

is used in 31% of CVC procedure in ICUs (203/661 of intensivists and hospital physicians),14 

probably explained by potential severe complications and/or a perceived difficulty or discomfort 

to perform this procedure.14 

This new needle-pilot system for US-guided axillary catheterization has not been studied yet in 

clinical conditions. Its potential interest has been reported in peri-medullary locoregional 

anesthesia on a phantom gel21,27 or targeted needle placements on a phantom gel26 or ex-vivo 

model.25 

The present study is the first to compare this new needle-pilot system and standard US technique 

for US-guided axillary catheterization in a torso model mannequin. 

In this study, the needle-pilot system led to a significant shorter time of successful cannulation, a 

lower number of skin punctures and less complications. The number of skin punctures has been 

shown to be associated with higher rate of mechanical complications.31,32 In the present study, 42 

axillary canulations were performed in one skin puncture with the new technique (93%) and 30 

with the standard one (67%) (OR = 0.14 (0.02 to 0.62); p value < 0.01). It can be objected that the 

difference in time to canulation (median difference = - 9 seconds) does not seem to be clinically 

relevant. The difference seems mainly related to the decreased in the proportion of prolonged 

procedure durations with the needle-pilot. Indeed, the table 1 and figure 3a show that 11 

canulations (25%) required more than 128 seconds with standard US technique versus 1 (0.02%) 

with the new needle-pilot system. The table 2 and figure 3b show that this decreased in the 
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proportion of prolonged procedure durations is also confirmed in both subgroups. Therefore, the 

present results suggests that, by reducing prolonged time procedure, the number of complications 

can be reduced. 

This hypothesis seems to be indirectly confirmed by the fact that the new needle-pilot technique 

was associated with a lower number of complications such as number of skin punctures, needle 

redirections, and posterior wall punctures. These advantages probably explain the greater comfort 

for the operator observed in the present study, as for novice or experienced. Interestingly, the lack 

of significant difference in the time to cannulation when the new needle-pilot system was firstly 

used (Arm 1) tends to suggest that this new technique has a learning effect of the needle-guidance 

system that facilitates a subsequent conventional puncture.  

This discovery may have potential implications to increase the safety of a training program. 

Indeed, this new technology allows better representation in space of the needle by novice trainees 

and thus facilitate future standard US-guided punctures. In addition, needle redirection assessment 

allows trainers to better guide trainees and to assess acquired skills and know-how before starting 

clinical training on real patients. 

All these hypotheses must be confirmed by clinical studies. 

One limitation of this study is the threshold that distinguished novice and experienced participants. 

Experienced operators were defined as participants who had more than 6 months experience in 

CVC, more than 10 CVC insertions with US guidance, and not more than 1 year-period without 

practicing CVC. Historically, there was no consensus or evidence regarding training and 

certification standards for vascular ultrasound cannulation.7 In 1994, Mansfield et al reported that 

residents with less than 1 year experience had more failures than more experienced operators (23 

years and > 3 years).32 In a previous study of our group, we did not report any difference in 

complication and failure between new juniors (defined as operator with less than 6-month training) 

and seniors.31 However, recent criteria have defined that an expert in ultrasound-guided vascular 

access must be able to demonstrate 1 year of independent practice in US-guided vascular access 
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following completion of competency-based training. They also have to prove regular continuing 

professional development activities relevant to US-guided vascular access and training.18 This bias 

is limited in our study because all experienced operators met this criterion as none had been 

performing US-guided CVC for less than 1 year. 

Even if the simulation design is the main limitation that cannot allow to extrapolate the present 

results to clinical practice, the present study was performed with the most robust methodology in 

a simulation trial. The main objectives (time to canulation, number of skin punctures, 

complications, and operator comfort) are probably independent of the unblinded investigator.  

Therefore, the different findings of the present study plea for investigating clinical performance of 

this new device in ICU patients. 
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CONCLUSIONS 

In this randomized cross-over controlled simulation trial, the use of a new needle-pilot device 

during US-guided axillary vein catheterization was associated with a time reduction of successful 

cannulation duration, and decreased numbers of skin punctures, posterior wall puncture and needle 

redirections. The potential interest of such device needs to be confirmed by clinical studies.   
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SUPPLEMENTARY MATERIAL 

Supplemental Figure 1. Human torso mannequin. 

Pictures obtained from the website www.bluephantom.com. 

 

1A. View for puncture. 

          

 

1B. Transparent view of the vessels.  

Veins in blue, arteries in red. 
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RÉSUMÉ 

Contexte : En réanimation, le cathétérisme veineux central est facilité par l’échoguidage. 

Cependant, le taux de complications immédiates reste non négligeable. De nouveaux 
dispositifs magnétiques d’aide au maniement de l'aiguille sous échographie pourraient 

améliorer l'efficacité et la sécurité de la cathétérisation veineuse centrale. Cet essai de 

simulation a pour objectif de comparer la ponction veineuse échoguidée conventionnelle 
avec la ponction échoguidée assistée par un dispositif de pilote d'aiguille. 

Méthodes : Dans un essai de simulation prospectif randomisé, 51 médecins et internes 
de réanimation du Centre Hospitalo-Universitaire de Nîmes ont canulé la veine axillaire 

droite d'un mannequin (de type « torse humain ») sous échoguidage standard et avec 
l’assistance d’un système de pilote d'aiguille. Le critère de jugement principal était le 

temps de succès de la ponction veineuse. Les critères secondaires étaient le nombre de 
ponctions cutanées, le nombre de ponctions de la paroi postérieure de la veine axillaire, 

le nombre de ponctions artérielles, le nombre de redirections de l'aiguille, le taux d'échec 
et le confort de l'opérateur. 

Résultats : Le temps de succès était plus court avec la technique assistée par pilote 
d’aiguille (médiane = 22 s (intervalle interquartile (IQR) = 16-42) contre 25 s (IQR = 19-

128), p < 0,001). Les taux de ponctions cutanées, de ponctions de la paroi postérieure 
de la veine axillaire et de réorientations de l'aiguille étaient également plus faibles (p < 

0,01). Le confort, évalué sur une échelle numérique de 11 points, était plus élevé dans 
le groupe assisté par pilote d’aiguille (médiane = 8 (IQR = 8-9) contre 6 (IQR = 6-8), p 

< 0,001). 
Conclusions : Dans une étude prospective randomisée de simulation, le cathétérisme 

échoguidé de la veine axillaire assisté par un dispositif pilote d'aiguille était associé à un 

temps de succès plus court et à une diminution du nombre de ponctions cutanées et de 
complications, par rapport à l’échoguidage standard. Ces résultats incitent à évaluer ce 

nouveau dispositif en conditions cliniques réelles, afin d’améliorer l’efficacité et la sécurité 
du cathétérisme veineux central. 

Mots clés : cathétérisme veineux central ; dispositif de pilote d'aiguille ; simulation ; 

veine axillaire ; veine sous-clavière ; échoguidage ; échographie. 




