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IJV : Internal Jugular Vein 

FV : Femoral Vein 

SV : Subclavian Vein 

ICU : Intensive Care Unit 

PEEP: Positive End-Expiratory Pressure 

US: Ultrasound 

BMI: Body Mass Index 

SFAR : Société française d’anesthésie réanimation 
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1. INTRODUCTION : 

 

Plus de 50% des patients qui entrent en réanimation nécessite la mise en place d’une voie 

veineuse centrale (VVC) pour de multiples raisons, que ce soit pour l’introduction de 

traitements veinotoxiques, de vasopresseurs, d’une antibiothérapie prolongée, d’une 

alimentation parentérale, un remplissage vasculaire ou dans le cas d’une impossibilité de voie 

veineuse périphérique. 

Les cathéters veineux centraux peuvent être mis en place au niveau de différents sites de 

ponction. Les 3 veines privilégiées pour le cathéterisme veineux central, chez les patients de 

réanimation, sont la veine sous clavière, la veine jugulaire interne et la veine fémorale. 

Le cathétérisme veineux central est associé à des complications dans 10 à 20% des cas comme 

le pneumothorax, l’hémothorax, la ponction artérielle et/ou un échec de ponction dans 7,7 à 

14% des procédures selon les études. 

La voie sous clavière est souvent privilégiée car elle a un taux d’infections liées au cathéter 

inférieur aux 2 autres voies. En effet elle se trouve à distance de la sphère ORL contrairement à 

la voie jugulaire interne « classique ». 

Depuis plusieurs années, l’avènement de l’échoguidage a permis de baisser significativement 

les complications et le taux d’échec. Les sociétés savantes ont établi des recommandations 

quant à la mise en place des VVC. L’échoguidage en temps réel est recommandé pour l’abord 

jugulaire interne seulement par la société américaine  (American Society of Anesthesiologists),  

l’abord jugulaire et fémoral par la société anglaise NICE. Seule la SFAR (Société française 

d’anesthésie réanimation) recommande la mise en place échoguidée de toutes les voies, 

incluant la voie sous clavière. 

Malgré le fait que les études soient rassurantes sur la sécurité et le taux de succès de la voie 

sous clavière, elle n’est que peu pratiquée dans les services. En effet, les médecins considèrent 

cette voie comme plus difficile et réservée à des opérateurs expérimentés. La voie jugulaire 

interne est donc privilégiée en première intention. 
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L’échoguidage en temps réel permet de visualiser les vaisseaux, les différentes structures et 

l’aiguille avant et tout au long de la procédure, donnant une sécurité supplémentaire et 

permettant différentes approches de la veine.  

L’approche « classique » de la veine jugulaire interne est en petit axe et hors plan au milieu du 

cou. Cette voie a été de nombreuses fois étudiées et décrites dans la littérature, avec un taux 

de succès très élevé et avec un taux de complications plus faibles que par repères anatomiques. 

Une voie plus basse dans le cou permettrait de s’éloigner de la sphère ORL et donc de diminuer 

les risques infectieux liés à la présence du cathéter. 

Cette technique n’a été que peu décrite sous échographie avec une approche en petit axe et 

dans le plan. La sonde d’échographie est placée parallèlement à la clavicule, la veine jugulaire 

interne et la carotide sont visualisée en petit axe, l’aiguille est introduite latéralement dans le 

plan de la sonde. 

Cette voie a plusieurs avantages : 

- Une bonne visualisation de la veine, des structures adjacentes et de l’aiguille. 

- Un site d’insertion du cathéter proche de la clavicule. 

De plus, à notre connaissance il n’existe pas d’étude comparant la voie jugulaire interne basse 

et la voie sous clavière sous échoguidage pour la mise en place de VVC. 

L’objectif principal de cette étude pilote est de comparer le taux de succès à la deuxième 

ponction entre la jugulaire interne basse et la sous clavière. 

Les objectifs secondaires sont de comparer les taux de complications (pneumothorax, 

hémothorax, ponction artérielle, hématome médiastinal, trajet aberrant, malposition de 

l’extrémité du cathéter, colonisation et infection de cathéter), le temps de mise en place du 

cathéter, le taux de succès à la première ponction et le nombre de pansement en sus de 

l’entretien normal. 

C’est une étude réalisée en monocentrique au CHU de Nîmes dans les services réanimation 

chirurgicale et médicale entre février 2017 et juin 2018.  

Les patients sont randomisés en 1:1, une fois les critères d’inclusion et d’exclusion vérifiés. 

Le coté d’insertion du cathéter est laissé libre au choix du praticien. 
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Les complications immédiates (arythmie, ponction artérielle) sont recueillies pendant le geste 

ainsi que le temps de mise en place du guide. 

Une radiographie du thorax est réalisée ensuite pour s’assurer de l’absence de complication 

(pneumothorax, hémothorax, hématome médiastinal) et de la bonne position de l’extrémité du 

cathéter. 

Le suivi se poursuit au cours de l’hospitalisation à la recherche de complications (thrombose, 

infection, lésion nerveuse) jusqu’au retrait du cathéter qui est envoyé en analyse 

bactériologique à la recherche de colonisation ou d’infection du cathéter. 
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2. ARTICLE EN ANGLAIS 

Comparison of two ultrasound guided approaches, distal 

internal jugular vein and subclavian vein for central venous 

catheterization: a randomized controlled open-label pilot trial 
 

2.1   Introduction: 

 

Central venous catheterization (CVC) is a common procedure in the intensive care unit (ICU) as 

half of the patients will require central venous access mainly for vasopressors, fluid 

administration or parenteral nutrition. Central venous access can be achieved using various 

puncture sites but the most common are the internal jugular vein (IJV), the subclavian vein (SV) 

and the femoral vein (FV) in critically ill patients. CVCs are associated with complications such 

as pneumothorax, hemothorax, arterial puncture in 10 to 20% of cases [1] and/or failure (7.7 à 

14.7%) [2]. Subclavian approach has been considered as the preferred site of insertion to 

minimize catheter related infections [3]. 

Since the last decades, the use of ultrasound (US) guidance has significantly decreased CVC 

related complications and increased success rate leading several national guidelines to 

recommend US guidance for CVC insertion [4;5] . However, these guidelines are not consistent 

for all CVC insertion sites. Only French guidelines [6] recommend the use of US guidance for SV 

whereas American [4] and British [5] guidelines recommend US guidance for IJV only and IJV 

and FV only, respectively.  

Despite data showing that ultrasound guided SV and axillary vein catheterization are safe 

approaches associated with high success rates and low incidence of complications, US guided 

SV catheterization is not widely performed in ICUs [7;8]. Clinicians consider these approaches 
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as more difficult and should be performed only by experienced operators. Internal jugular 

vascular access remains, thus, the first choice of catheter insertion when ultrasound guidance is 

used. As real-time US guidance provides the operator with visualisation of the desired vein and 

the surrounding anatomical structures before and during the insertion, this technique allows 

using different approaches for IJV. Out-of-plane short axis approach of IJV has been largely 

described and associated with high success rates and lower mechanical complications rates 

under US guidance [9;10]. However, preference toward IJV approach to CVC insertion is 

hindered by increased risk of infectious complications. A less described approach is the in-plane 

short axis approach of IJV in the lower neck. This approach has several advantages: 

 - a good visualization of the entire needle length, the IJV and the surrounding structures,  

- a vein entry site close to the upper margin of the clavicle.  

However, to our knowledge, no study has compared the in-plane short axis IJV approach to the 

SV approach under US guidance.  

The present study was aimed to assess the success rate of the internal jugular (IJ) and the 

subclavian (SV) approach under US guidance in a prospective randomized controlled open-label 

pilot trial.  The primary objective was to compare the success rate at the second puncture. The 

secondary objectives were to compare mechanical complication rates, procedure duration, 

success rate after the first puncture and nurse satisfaction regarding insertion site dressings.  
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2.2   Methods: 

This controlled prospective randomized study was conducted at the intensive care unit of the 

Nimes University Hospital. 

This single-centre study was approved by the local ethics committee (Comité de protection des 

personnes Sud Mediterranée III 2016.09.04) and registered in clinicaltrials.gov (NCT03162757). 

In accordance to the French law and the principles outlined in the Declaration of Helsinki, the 

patient or his/her-legal representative was asked for written informed consent. When 

unavailable, an emergency procedure could be used and patient written informed consent was 

sought, as soon as patient health status allows consent.  

 

   2.2.1 Recruitment 

Patients more than 18 years old requiring CVC in ICU or in operating room were screened. A 

first US analysis was performed in order to compare IJV and SV vascular access feasibility. If 

both veins were visualized and potentially accessible for catheterization, patients were 

enrolled. Patients were excluded if they had a congenital or acquired jugular and/or subclavian 

area deformation, jugular and/or subclavian vein thrombosis, coagulopathy (defined as 

international normalization ratio > 3 or curative anticoagulation with antiXa>0.5, or platelets 

<50×109 litre−1), local infection of the puncture area, moribund patient and severe dyspnea. 

Patients under legal tutorship, without healthcare insurance and pregnant women were also 

excluded. 
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2.2.2 Study protocol: 

Using a central computer system, eligible patients were randomly assigned in a 1:1 ratio, to 

receive either IJV (internal jugular group) or SV (subclavian group) catheterization, based on 

permuted block randomization. The choice of the venous access side was left at the operator’s 

discretion. All physicians performing the procedures had at least six months of experience in 

CVC under US guidance for both techniques. All procedures were performed using the same 

multi-lumen central venous catheterization set (Arrow international, Reading, PA 19605 USA) 

and a Seldinger technique under sterile conditions according to national and local guidelines. A 

16 cm-catheter was used for right side puncture and a 20 cm-catheter for left side puncture. 

Ultrasound devices were General Electrics LogiqE and Vivid S6 (GE Healthcare, Wauwatosa, WI 

53226 U.S.A) or Philips CX50 (Philips Healthcare, BG 5602 Eindhoven, The Netherlands) in 

vascular mode with high frequency (12 Hz) linear transducer probe. Doppler techniques (colour 

and pulsed waves) were used to confirm the identification of the targeted vessels before 

puncture. Patients were placed in 20° Trendelenburg position with arms along the body. 

Subcutaneous injection of lidocaïne was given as local anesthetic before puncture for conscious 

patients. 

 

 

 

 

 

 



34 
 

2.2.3 Study CVC approaches: 

- Subclavian group 

As previously described elsewhere the subclavian approach consisted in an in-plane long axis 

approach [7;11;12].  

- Internal jugular group 

The internal jugular approach was performed using a low short-axis lateral in-plane approach 

described by Song and coll. in 2015 [13] (Figure 1) . Briefly, the probe is positioned in a 

transverse orientation (short axis), with a good view of the IJV and its surrounding structures. 

The needle is inserted at the level of the lateral edge of the ultrasound probe. This guarantees 

the good visualization of the entire length of the needle throughout the procedure. The needle 

is passed from the posterior triangle, through the non muscular area under the 

sternocleidomastoid muscle. The course of the needle is angled at about 30° to a horizontal 

line. The vein is entered at the superior lateral wall of the IJV.  

 

 



35 
 

 

Figure 1: The description of the two puncture techniques 

At the left side: The subclavian approach with anatomical, position of the patient and sonoanatomy with the 

puncture technique (N: needle, SCV: subclavian vein, SCA: subclavian artery, I: internal, E: external) 

 

At the right side: the internal jugular approach with anatomical, position of the patient and sonoanatomy with the 

puncture technique (N: needle, IJV: internal jugular vein, CA: carotid artery, internal, E: external) 
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2.2.4 Strategy design: 

Strategies were developed taking into account the literature about SVC mechanical 

complications. As more than two attempts of venipuncture have been associated with a higher 

rate of immediate mechanical complications in several studies we decided to allow no more 

than two attempts of venipuncture [14;15]. One attempt was defined as the introduction of the 

needle through the skin no matter the number of needle redirections. If the procedure failed 

after two attempts, the choice of the alternative insertion site was left at the operator’s 

discretion.  

The immediate complications (arrhythmia and arterial puncture), the time to catheterization 

and the number of puncture were noticed during the procedure. Patient data (age, gender, 

BMI), IGS 2 score, consciousness state, indication and side of CVC were recorded. 

In mechanically ventilated patients, the level of positive end-expiratory pressure (PEEP) in 

cmH2O was recorded for intubated patients and patients under Non Invasive Ventilation. 

Chest X ray was performed after the procedure to determine chest complications as 

pneumothorax, hemothorax, mediastinal hematoma and catheter misplacement (defined as 

placement of the catheter’s tip outside of the right atrium or the superior vena cava, as the less 

thrombogenic position [16]. 

Patients were followed during hospitalization until catheter removal. During the hospitalization, 

catheter-related infections, catheter-related colonization, thrombosis and nerve injury were 

collected, the number of bandage changes were noticed (Figure 2). All catheters removed 

during ICU stay were analyzed for colonization in the microbiology laboratory of the Nimes 

University Hospital.  
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2.2.5 Statistical analysis 

The primary objective was to assess the success rate in both groups. In a previous study [8] the 

success rate for US-guided CVC was reported to be approximately 95%.  A sample size of 105 

patients per group (i.e. 210 patients overall) was specified in the protocol in order to assess a 

success rate of at least 88% with an accuracy not exceeding +/- 6% (half width of a 95% 

confidence interval). 

Two-sided statistical tests were performed at the nominal alpha level of 5%. However, 

considering the exploratory nature of the study, none of these tests were intended to draw any 

conclusions but to generate hypotheses for further investigations. All the analyses were 

conducted in an intention-to-treat (ITT) population defined as all randomized patients. 

Quantitative data were expressed as mean (SD) or median and range. Qualitative variables 

were expressed as frequency with percentage. Comparison of categorical variables was carried 

out using a χ2 test (or Fisher’s exact test as appropriate). Continuous data were analyzed using 

a Student’s t-test or a Mann–Whitney U test. The daily rate of bandage was analyzed with 

binomial negative regression model. 

All statistical analyses were performed using SAS (Statistical Analysis Software version 9.4, SAS 

Institute, Cary, NC, USA) 
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2.3   Results: 

From February 2017 to June 2018, 174 patients were randomized (Figure 2). Patient 

characteristics were similar in both groups at baseline (Table 1). Patients were median aged 66 

years, male in 66%, median body mass index was 26.54 kg/m2 and median IGS was 44. 

The main indications of CVC were: venous toxic drug administration, haemodynamic 

monitoring, fluid administration and vasopressor use (Table 1). 

During CVC procedure, 63 (36.2%) patients were unconscious and 110 (63.2%) were under 

mechanical ventilation (only 1 non invasive ventilation). All CVCs were performed in the ICU. 

The median PEEP was 6 cmH20. 

Catheterization success rates, complication rates and procedural characteristics are shown in 

tables 2, 3,4 and 5. 

The median catheterization duration was 7 days for both groups. 

The number of bandages was close to 2 extra bandages a week. The SCV group had a 11% lower 

rate.  (Table 6) 

Catheter colonization was mainly due to Staphylococcus epidermidis. (Figure 3). 
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Figure 2: Flow chart 
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Figure 3: Distribution of pathogens identified in colonized catheters 

 

 

Catheter related Colonization: local microbial ecology

Enterococcus faecalis    10%

Pseudomonas Aeruginosa    10%

Staphylococcus epidermidis    50%

Klebsiella pneumoniae    20%

Anaerobic gram positive bacteria    10%



41 
 

 

 

Table 1. Demographic Data at Inclusion 

 

Overall 

Population 

(n=174) 

Internal Jugular 

Approach 

(n=84) 

Subclavian 

Approach 

(n=90) 

 

Age (year) 

 

 

63.2 ± 14.7 

 

62.8 ± 14.7 

 

63.6 ± 14.7 

Male Gender 

 

116 (66.7%) 56 (66.7%) 60 (66.7%) 

BMI (kg/m²) 

 

27.11 ± 6.58 28.08 ± 7.26 26.21 ± 5.76 

IGS II 

 

46.5 ± 17.6 44.3 ± 18.5 48.7 ± 16.5 

Right Side of intervention 

 

127 (73.0%) 63 (75.0%) 64 (71.1%) 

Mechanical ventilation 110 (63.2%) 51 (60.7%) 59 (65.6%) 

PEEP (cmH2O) 6.0 6.0 5.0 

Unconsciousness 

 

111 (63.8%) 53 (63.1%) 58 (64.4%) 

CVC Indication    

  Vasopressor 138 (79.3%) 69 (82.1%) 69 (76.7%) 

  Venotoxic medication 69 (39.7%) 28 (33.3%) 41 (45.6%) 

  Fluid administration 71 (41.0%) 32 (38.6%) 39 (43.3%) 

  Prolonged antibiotic therapy 40 (23.0%) 20 (23.8%) 20 (22.2%) 

  No peripheral venous line 16 (9.2%) 8 (9.6%) 8 (8.9%) 

  Hemodynamic monitoring 89 (51.1%) 42 (50.0%) 47 (52.2%) 

     

Abbreviations: BMI=body mass index ; PEEP=positive end-expiratory pressure; CVC=central 

venous catheter. 

†: Chi-square test; ‡: Mann–Whitney U test.*: Student's t test 

Program: P10 - Demography.sas - 19JUN18 18:12 
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Table 2. Primary Outcome: Success at second puncture 

 

Overall 

Population 

(n=174) 

Internal Jugular 

Approach 

(n=84) 

Subclavian 

Approach 

(n=90) 

(SV-IJV) 

Estimate (95%CI) p-Value* 

 

Success at 

second 

puncture 

n (%) 

 

 

 

 

165 (94.8%) 

 

 

80 (95.2%) 

 

 

85 (94.4%) 

 

 

-0.8 (-15.6 ; 14.2) 

 

 

1.000 

Abbreviations: SV=subclavian vein; IJV=internal jugular vein; CI=confidence interval. 

*: Fisher's exact test. 

Program: P20 - PrimaryOutcome.sas - 19JUN18 18:21 

 

 

 

 

 

 

 

 

 

 

 



43 
 

 

 

 

 

 

 

Table 3. Secondary Outcomes 

Complications 

Overall 

Population 

(n=174) 

Internal 

Jugular 

Approach 

(n=84) 

Subclavian 

Approach 

(n=90) 

(SV-IJV) 

Estimate (95%CI) p-Value 

 

Hemothorax 

 

0 

 

0 

 

0 

  

Pneumothorax 1 (0.6%)  1 (1.1%) 1.1 (-13.8 ; 16.0) 1.000* 

Arrhythmia 2 (1.1%)  2 (2.2%) 2.2 (-12.7 ; 17.1) 0.498* 

Mediastinal hematoma 1 (0.6%) 1 (1.2%)  -1.2 (-16.1 ; 13.7) 0.483* 

Arterial puncture 5 (2.9%) 3 (3.6%) 2 (2.2%) -1.3 (-16.3 ; 13.5) 0.673* 

Thrombosis 0 0 0   

Catheter tip misplacement 7 (4.0%) 2 (2.4%) 5 (5.6%) 3.2 (-11.8 ; 18.0) 0.446* 

Nerve injury 

 

0 0 0   

Abbreviations: SC=subclavian vein; IJV=internal jugular vein; CI=confidence interval. 

*: Fisher's exact test. 

Program: P30 - Secondary Outcomes.sas - 09SEP18 19:53 

      

      

      

      

      

      

      

 

 

 



44 
 

 

 

 

 

 

 

Table 4. Secondary Outcomes: Colonization-Infection 

Complications 

Overall 

Population 

(n=174) 

Internal 

Jugular 

Approach 

(n=84) 

Subclavian 

Approach 

(n=90) 

(SV-IJV) 

Estimate (95%CI) p-Value 

      

Catheter colonization 10 (7.6%) 6 (9.1%) 4 (6.2%) -2.9 (-20.0 ; 14.0) 0.744* 

Missing data, n 43 18 25   

      

Catheter-related infection 0 0 0   

Missing data, n 

 

43 18 25   

Abbreviations: SV=subclavian vein; IJV=internal jugular vein; CI=confidence interval. 

*: Fisher's exact test. 

Program: P30 - Secondary Outcomes.sas - 09SEP18 19:53 
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Table 5. Secondary Outcomes 

 

 

Overall 

Population 

(n=174) 

Internal 

Jugular 

Approach 

(n=84) 

Subclavian 

Approach 

(n=90) 

(SV-IJV) 

Estimate (95%CI) p-Value 

 

First puncture 
success 

 
 

146 (83.9%) 

 
 

74 (88.1%) 

 
 

72 (80.0%) 

 
 

-8.1 (-18.9 ; 2.7) 

 
 

0.146† 

 

Duration until 

guidewire insertion 

(sec)  

Median  

Mean ± SD 

 

 

 

 

 

72.5 

118.8 ± 169.8 

 

 

 

 

 

60.0 

95.2 ± 94.8 

 

 

 

 

87.0 

141.8 ± 217.9 

 

 

 

 

18.0 (0.0;35.0) 

 

 

 

 

0.029‡ 

      
Abbreviations: SV=subclavianvein; IJV=internaljugularvein; CI=confidence interval; SD=standard deviation; Q1=1st quartile (25th percentile); Q3=3rd quartile 

(75th percentile). 

†: Chi-square test; ‡: Mann–Whitney U test. 

Program: P30 - SecondaryOutcomes.sas - 19JUN18 19:29 

 

 

 

Table 6. Secondary Outcomes –Dressing  

 

 

          Overall 

       Population 

         (n=174) 

Internal 

Jugular 

Approach 

(n=84) 

Subclavian 

Approach 

(n=90) 

SV/IJV 

Estimate (95%CI) p-Value 

 

Daily rate of 
bandagesa 

Mean ± SD 

 

 

0.29 ± 0.22 

 

 

0.30 ± 0.24 

 

 

0.28 ± 0.21 

 

 

0.91 (0.74;1.11) 

 

 

0.347§ 

      

Abbreviations: SV=subclavian vein; IJV=internal jugular vein; CI=confidence interval; SD=standard deviation; Q1=1st quartile (25th percentile); Q3=3rd quartile 

(75th percentile). 

a: Daily rate of bandages derived as the number of bandages divided by the number of days with a catheter. 

§: Negative Binomial Model. 

Program: P30 - SecondaryOutcomes.sas - 19JUN18 19:29 
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2.4 Discussion: 

   2.4.1 Key findings 

This is the first randomized controlled trial comparing the low lateral IJV approach to the SV 

approach under US guidance. We report high success rates (>90%) for both approaches. Our 

group has previously shown that US-guided proximal axillary vein approach was safe. However, 

this approach requires good experience in US guidance and is often considered as technically 

difficult. The low lateral IJV approach could be a good compromise associated with a high 

success rate, a low complication rate and an “easy to perform” technique. 

 

   2.4.2 Relationship with previous papers 

We report a success rate > 90% for both US guided approaches. This is in accordance with the 

available literature [17;18;19]. In a large cohort of critically ill patients, Karakitsos and coll. 

reported a success rate of 100% using US guidance for IJV catheterization associated with an 

average access time (skin to vein) and number of attempts significantly reduced compared to 

the landmark group [17]. In a previous study from our group, the success rate at the second 

puncture was 87.7% for the US guided SV approach [7]. A recent meta-analysis reported a 

success rate of 95.2% at the second puncture and 74.1% at the first puncture for classical 

internal jugular approach [9] and a success rate of 94.4% at the second puncture and 73.7% at 

the first puncture for subclavian approach [20].  

Under US guidance, IJV can be punctured at different levels along the neck. The out-of-plan 

short axis approach of IJV in the upper neck has been largely studied [9]. Conversely, the in-

plane short axis approach of IJV in the lower neck has been poorly described [13;21].  
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Rossi and coll. emphasized in a didactic paper the advantages of the lateral short axis in-plane 

technique to insert haemodialysis catheter and recommend this approach as the first line 

technique for IJV cannulation [21]. In a case report, Song and coll. thoroughly described the 

distal in-plane short axis approach of IJV for haemodialysis catheter insertion [13]. The authors 

found this technique the most effective among IJV approaches as it allows visualizing the 

surrounding structures simultaneously with visualization of the whole length of the needle and 

without requiring adjustment of the probe. Additionally, the insertion close to the clavicle leads 

to a more smooth curvature of the catheter over the clavicle [13]. 

Another important consideration while performing CVC insertion is the risk of procedural 

complications. The rate of complications in our study is consistent with previous studies for 

arterial puncture (2.4% in BASS Cochrane 2015 [9;20] versus 3.6% in the present study for IJV 

and 1.2% in BASS Cochrane 2015 [9;20] versus 2.2% in the present study for SV) and 

pneumothorax (1.1% in the SV group and 0% in the IJV group in the present study, Parienti [2] 

2.1% in the SV group, 1.4% in the IJV group). The distal in-plane short axis approach of IJV has a 

low risk of pneumothorax as the probe is placed parallel to the clavicle and the entire length of 

the needle is visualized throughout the procedure. Thus, this approach should be preferred in 

dyspneic patients at risk of respiratory failure. On the opposite, SV approach is often 

considered as the best site of insertion for CVC due to a reduced risk of catheter-related 

bloodstream infections and symptomatic deep-vein thrombosis [2]. Although the present study 

was not powered to show a difference in infectious complication rates, we have similar 

incidence of colonization and no catheter-related infection in both groups. We hypothesized 

that, this low incidence of infectious complication rate in the IJV group is related to the needle 

entry through the skin. Indeed, using the distal lateral in-plane short axis approach of the IJV in 

the lower neck, the needle puncture is more distant from the oropharyngeal sphere and the 
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scalp. Another factor could be better quality of dressing to cover the catheter site compared to 

classical jugular internal vein catheter insertion site. In our study, the daily rate of dressing was 

similar for SV and IJV groups confirming that distal IJV approach is as convenient as SV approach 

for catheter dressing. Compared to the available literature, these infectious complication rates 

are lower than previously reported. In a meta analysis, Parienti and coll. found in 2012 [2], a 

rate of catheter associated infection of 1.3 per day of catheter for SV and 2.6 per day of 

catheter for “classical” IJV approach. Later, in a randomized controlled trial, Parienti and coll. 

reported a rate of 15.8 colonizations per 1000 catheter days in IJV group and 6.3 colonizations 

per 1000 catheter days in SV group [22]. 

 

   2.4.3 Implications of study findings 

Our study is the largest study reporting efficacy and safety results on the distal lateral in-plane 

short axis approach of IJV. We demonstrate that this technique has a high success rate 

associated with low complication rates and lower misplacements rate compared to SV 

catheterization. This approach could represent the first choice insertion site for CVC. Moreover, 

this technique seems appropriate when a venous access is urgently required as the time to 

puncture the vessel is lower in the IJV group.  
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   2.4.4 Study limitations 

We acknowledge some limitations to this work: 

- This is a single centre study conducted by well-experienced physicians in US guidance, thus, 

the findings of this study may not be extrapolated to ICUs whereby physicians may not be well 

trained to both techniques. 

- The findings presented here are based on an interim analysis (174/210 patients), statistical 

analysis was only performed using an intention-to-treat analysis. In the final manuscript, 

intention-to-treat and per protocol analyses will be performed.  

- Thrombotic complications were confirmed by US exam only for symptomatic deep-vein 

thrombosis. A systematic US exam may have led to a higher incidence of deep-vein thrombosis.  

- Finally, the confidence intervals of the estimated difference in success rates are wide, because 

of the Fisher test. However, the difference in success rates is not clinically significant. 
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 2.5 Conclusion 

Our large prospective randomized controlled trial demonstrates that ultrasound-guided IJV and 

SV approaches are safe and efficient techniques for CVC insertion associated with high success 

(>94%) and low complications rates. No difference in complications was observed. 

Finally, duration for guidewire insertion was significantly shorter in IJV group. This study 

describes the lateral short axis in-plane IJV approach that deserves consideration as first choice 

of CVC insertion given its high success rate, low complication rate and its technically easy 

procedure.  
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3. CONCLUSION 

Notre étude est le premier essai contrôlé randomisé qui compare l’abord jugulaire interne bas à 

l’abord sous clavier sous échoguidage en temps réel. 

Nous avons de haut taux de succès  pour les 2 voies. Notre équipe avait précédemment montré 

que l’approche proximale de la veine axillaire est sécuritaire, même si cette voie nécessite une 

expérience en échoguidage et qu’elle est considérée comme techniquement difficile. 

La veine jugulaire interne peut être cathétérisée sur toute la longueur du cou. L’abord distal n’a 

été que peu décrit sous échoguidage, avec une approche latérale dans le plan en petit axe. 

La voie jugulaire interne basse pourrait être un bon compromis, elle est associée à un haut taux 

de succès, un faible taux de complication et c’est une technique facile à réaliser. 

De plus, elle a un avantage sur la voie jugulaire classique, elle s’éloigne de la sphère ORL et des 

cheveux, et donc a un taux d’infection de cathéter plus bas. Son entretien est en outre plus 

facile car elle est indépendante des rotations de la tête. 

Cette voie peut être considérée comme la voie d’urgence car elle est sécuritaire, facile et rapide 

à mettre en place. 
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5.  ANNEXES 

 

5.1 Vérification de la bonne position du cathéter 

 

Luciani A., Clément O. et al,  Catheter-related upper extremity deep venous thrombosis in cancer 

patients: A prospective study based on doppler US  Radiology. 2001 Sep;220(3):655-60) 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/11526263
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5.2 Définition infections cathéter 
 

Définition Infection des cathéters veineux centraux selon le référentiel de la SRLF de 2002 

actualisé en 2013 

 

 

1. Présence de micro-organisme sur la partie interne ou externe du cathéter responsable 

d’infection locale et/ou générale 

Les signes locaux ou généraux peuvent ou non s’accompagner d’hémocultures positives. 

A l’exception du pus au point de ponction, aucun signe clinique ne permet d’affirmer l’infection 

de la VVC. 

 

 

 

2.  En absence de bactériémie, infection si  (Grade 2c) 

 Culture de la VVC > 1000 UFC/ml 

+ 

Régression partielle ou totales des signes cliniques 48h après l’ablation du cathéter 

ou purulence de l’orifice d’entrée du cathéter et/ou un tunnelite. 

3. Bactériémie liée à l’infection du cathéter veineux central si (grade 2c) 

 Bactériémie dans les 48h encadrant le retrait du cathéter 

 + 

 Culture positive du site d’insertion au même germe 

Ou Culture du cathéter > 1000UFC/ml au même germe 

Ou Rapport quantitative hémoculture centrale/ périphérique > 5 

Ou Délai différentiel de positivité des hémocultures > 2h 

 

SRLF Infections liées aux cathéters veineux centraux en réanimation B. Guidet, R. Robert (2002 
réactualisée en 2013) 
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5.3 Définition colonisation cathéter 
 

Définition de la colonisation : Culture semi-quantitative de l’extrémité du cathéter positive  ≥15 

CFU/ml  sans signes cliniques d'infection. 

 
 
 
Maki DG, Weise CE, Sarafin HW. A semiquantitative culture method for identifying 
 intravenous-catheter-related infection. N Engl J Med 1977;296:1305-1309 
 
 
Sherertz RJ, Heard SO, Raad, II. Diagnosis of triple-lumen catheter infection: comparison 
of roll plate, sonication, and flushing methodologies. J ClinMicrobiol1997;35:641-646 
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l’exercice de la médecine. 
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➢ Respectueux (se) et reconnaissant (e) envers mes Maîtres, je rendrai à 
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COMPARAISON DE L’ABORD  DE LA VEINE JUGULAIRE INTERNE 

BASSE ET DE LA VEINE SOUS CLAVIERE ECHOGUIDEE POUR LE 

CATHETERISME VEINEUX CENTRAL : 

UNE ETUDE PILOTE PROSPECTIVE RANDOMISEE 

 

RESUME : 
Introduction: Les voies jugulaires internes (VJI) et sous clavières (VSC) sont les abords les plus utilisés 
pour la mise en place de voies veineuses centrales avec des taux de succès élevés. Le but de notre étude 
est de décrire la voie d’abord dans le plan de la jugulaire interne dans sa portion la plus basse sous 
échoguidage et de comparer ces 2 voies d’abords. 
 
Méthodes : C’est une étude randomisée en ouvert, monocentrique. Tous les patients nécessitant une 
voie veineuse centrale (VVC) sont inclus et randomisés. 
 L’objectif principal est d’évaluer le taux de succès à la 2e ponction. Les objectifs secondaires sont le taux 
de succès à la première ponction, le taux de complication, la durée d’insertion du guide, le nombre de 
pansement par jour. 
 
Résultats : 174 patients (84 VJI/ 90 VSC) ont été inclus au CHU de Nîmes entre février 2017 et juin 2018. 
Le taux de succès à la 2e ponction est 95,2% pour VJI  et 94,4% pour VSC (IC 95% -0.8 [-15.6 ; 14.2]  p=1). 
Les taux de complications sont équivalents entre les 2 groupes. Le taux de succès à la première ponction 
est similaire dans les 2 groupes ( VJI 88,1% vs VSC 80% IC 95% -8.1 [-18.9 ; 2.7] p=0,146). Par contre, le 
temps d’insertion du guide est plus rapide dans le groupe VJI (VIJ 60 secondes vs 87 secondes pour VSC 
(IC 95% 18.0 [0.0 ; 35.0], p=0,029). Le nombre de pansement est similaire dans les 2 groupes. 
 
Conclusion: Les approches échoguidées de la VJI et de la VSC sont des approches sûres associées à un 
taux de succès élevé. Cette étude décrit l’approche latérale dans le plan de la VJI, qui peut être 
considérée en 1ère intention en raison de son taux de succès élevé, du peu de complications et de la 
facilité technique de réalisation. 
 
 

TITRE EN ANGLAIS:  Comparison of two ultrasound guided approaches, distal internal jugular vein and 

subclavian vein for central venous catheterization: a randomized controlled open-label pilot trial 

 

MOTS CLES : Veine jugulaire interne, veine sous clavière, échoguidage, echographie, cathéterisme 

veineux central, voie veineuse centrale 
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