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P: In emergency department patients requiring central venous access using the 
internal jugular vein 
I: Does the use of ultrasound guidance 
C: Compared to standard landmark techniques 
O: Result in better outcomes with fewer complications? 
 

Search strategy: PubMed 
 
 
 
 
 
 
 
 

Date/Study Name Study Type Patient 
Group 

Results Conclusions Weaknesses 

Leung et al . Ann 
Emerg Med..  2006 
Nov;48(5) 
Real-time 
ultrasonographically-
guided internal jugular 
vein catheterization in 
the emergency 
department increases 
success rates and 
reduces complications: 
A randomized, 
prospective study. 

Prospective 
Randomized 
 
Primary outcome: 

1. Successful 
insertion of IJ 
cath 

2. Attempt 
number 

3. Access time 
4. Complications 

 
Experienced and 
inexperienced operators 
 
 

Tertiary care 
center (36,000 
visits/year) 
 
Inclusion: 
Patients >18 yo 
presenting to ED 
between August 
2003-May 2005 
who required 
CVL 
 
130 enrolled.  
Randomized to 
landmark (65) 
technique or 2D 
US guidance 
(65) 
 
Groups matched 
well in age, 
habitus, 
intubation, 
experience of 
operators 
 
Exclusion: 
Inability to clear 
cervical spine 
Severe 
coagulopathy 
 
 

Cannulation of 
IJ successful in 
93.9% of US 
and 78.5% of 
landmark 
technique (CI 
3.8%-27%) 
 
First attempt 
cannulation: 
82% by US, 
70.6%  by 
landmark (CI    
–4.4%-27.2%) 
 
Time to 
venipuncture: 
132 s for US, 
138 s for 
landmark (CI    
–99-88) 
 
Complication 
rate 4.6% for 
US, 16.9% for 
landmark (CI 
1.9%-22.8%) 
 
Successful 
crossover to US 
guidance 
successful in 
11/12 

US guided IJ 
vein cannulation 
resulted in 
higher rate of 
successful 
cannulation and 
lower 
complication 
rate. 
 
 

Not blinded 
study  
 
Time to set up 
US equipment 
not included in 
calculations 
 
Definition of 
experienced 
operator 
problematic 
 
Critically ill 
patients not 
enrolled 
 
No crossover 
from US to 
landmark 
techniques 



 
 
Date/Study 
Name 

Study Type Patient 
Group 

Results Conclusions Weaknesses 

Randolph et al. Crit 
Care Med.  1996 Dec; 
24(12) 
Ultrasound guidance 
for placement of 
central venous 
catheters: A meta-
analysis of the 
literature. 

Meta-analysis 
 
Medline search 1966-1995 
as well as search of 
package inserts and 
meeting proceedings for 
randomized controlled 
trials examining real time 
U/S, Doppler placement of 
central venous catheters 
 
Outcomes were speed of 
placement, attempt 
number, rate of successful 
placement, complications, 
rate of success for 
alternative method 
 
8/208 trials selected (6 IJ, 
1 SC, 1 both) 
 
 
 

Adult and 
pediatric 
patients with 
central line 
placement 

RR of placement 
failure with US 
0.32 (CI 0.18-
0.55) compared 
to landmark 
 
RR 
complication 
0.26 (CI 0.11-
0.58) 
 
RR multiple 
placement 
attempts 0.60 
(CI 0.45-0.79) 
 
Heterogeneous 
time to 
placement 
 
Most studies 
showed >75% 
US succ rate 
after failure 
landmark 
Wed 
 
3 trials showed 
benefit in 
experienced 
operators 

Using real time 
ultrasound or 
Doppler 
ultrasound for 
guidance of IJ 
catheter 
placement 
increases 
probability of 
success and 
reduces risk of 
complications 

No blinded 
studies 
 
Multiple 
placement data 
not IJ specific 
 
Variable 
definitions of 
failed catheter 
placement 

 
Hrics et al.  Amer J 
Emerg Med.  1998 
July; 16(4). 
Ultrasound-assisted 
internal jugular vein 
catheterization in the 
ED. 

Prospective, descriptive 
 
Outcome measures: 

1. Single needle 
pass punctures 

2. Successful 
punctures 

3. successful 
cannulations 

4. Number of 
attempts 

 
 
 
 
 
 
 
 

Two community 
teaching 
hospitals (98,00 
visits/yr) 
 
Adults needing  
IJ CVL for 
access, fluids, 
pressors, pacing 
within 1 hr ED 
arrival 
 
Historical/clinic
al data collected 
from all patients 
as well as ease 
of landmark 
visualization 
 
34 patients with 
40 attempts at IJ 
placement 
 
32/40 US  

Single pass 
success: 
50% US 
12.5% landmark 
 
Successful 
puncture: 
93.8% US 
62.5% landmark 
 
Successful 
cannulation: 
81.3% US 
62.5% landmark 
  
2 patients with 
landmark failure 
had success with 
US 
 
No major 
complications 
 
 

Ultrasound 
assistance in IJ 
CVL placement 
may be helpful 
in ED patients.   

No description 
of 
randomization/ 
how patients 
selected for US 
vs landmark 
 
Small numbers 
make 
complication 
rate 
indeterminate 
 
Not real-time 
visualization for 
most 
 
Critically ill 
patients 
excluded 
 
No statistical 
analysis 



8/40 landmark 
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Study Type Patient 
Group 

Results Conclusions Weaknesses 

Slama, et al.  Intensive 
Care Med.  1997 Aug; 
23(8) 
Improvement of 
internal jugular vein 
cannulation using an 
ultrasound-guided 
technique. 

Prospective, randomized 
 
Outcome measures: 

1. Successful 
cannulation 

2. Access time 
3. Complications 
4. First attempt 

success 

 79 adults in 
general 
intensive care 
unit requiring 
CVL 
 
42 landmark 
37 RT US 
guided  
 
Junior resident 
with senior 
physician 
supervision 

Successful 
cannulation: 
100% US 
76% landmark  
(p<0.01) 
 
Average time: 
235 s US 
95 s landmark 
(p=0.06) 
 
Complication: 
5 carotid 
punctures in 
each group 
 
First pass 
success: 
43% US 
26% landmark 
(p<0.05) 
 
Ultrasound 
rescue of failed 
landmark 100% 

Ultrasound 
guidance 
improves the 
success rate of 
IJ catheter 
placement. 

Not blinded 
 
Experienced 
versus 
inexperienced 
operators not 
defined 
 
Small numbers 

  
CLINICAL BOTTOM LINE: 
In patients who require emergent placement of internal jugular vein catheter, use of 2D 
ultrasound guidance improves success rates and lowers complications.  Given the number 
of lines placed and the consistent clinical evidence of benefit, consideration should be 
given to improving implementation of ultrasound protocols in the emergency department 
with the intention of changing standard of practice.  This is especially true for failed 
placement using landmark techniques.  
 
Complication rate for IJ placement 0.3%-18% (depending on setting and operator 
experience) 
Failure rate as high as 30% (depending on how failure is defined) 
Complications: hemothorax, pneumothorax, brachial plexus injury, hematoma, carotid 
cannulation, dysrhythmia 
1978: Use of Doppler to auscultate IJ 
1986: Use of 2D RT US guidance 
2001: ACEP published policy statement—US guidance CVL placement is ED US 
indication 
  


