
Objectives: “to determine whether real-time ultrasonographic guidance could improve the success rate, decrease the number of attempts and time to successful puncture, and decrease the number of complications compared to the landmark technique for the insertion of internal jugular [IJ] vein catheters in an ED setting.” (p. 541)
Methods: This prospective, randomized controlled trial was conducted in the ED of St. Vincent’s Hospital in Sydney, Australia between August 2003 and May 2005. Patients requiring central venous access for any reason were eligible for enrollment and a convenience sample was randomized to landmark-based or ultrasound-guided insertion of an IJ vein catheter. Trauma patients in whom the spine could not be cleared before line insertion and patients with severe coagulopathy that could not be corrected were excluded.

There were 13 total operators (attendings or residents at the PGY-3 level or above) involved in the study, of whom 5 were “experienced” (had successfully performed more than 25 traditional landmark IJ vein catheterizations) and 8 were “inexperienced.” All operators underwent a minimum 2-hour education program on both the landmark technique and ultrasound-guided IJ central line placement.
Following 3 unsuccessful attempts at IJ, the study allowed the operators to “cross over” to the other technique. Following 3 more unsuccessful attempts, alternate access was obtained in the contralateral IJ vein, the subclavian vein, or the femoral vein. The primary outcome was IJ cannulation success rate. Secondary outcomes were number of attempts, access times, and complication rates (hematoma, pneumothorax, carotid artery puncture, or nerve injury).
There were 130 patients enrolled in the study, of whom 65 were randomized to each technique. The mean ages in the landmark and ultrasound-guided groups were 51 and 58 years, respectively, and 36 and 39 subjects in each group were men.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. “Patients were then randomized to one of the 2 insertion techniques by computer- generated block randomization.” (p. 541)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Likely yes. “Allocation assignments were concealed in serially numbered opaque sealed envelopes.” (p. 541) Unfortunately, the authors do not specify how the allocation sequence was generated or whether it was random.



	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. It appears that all initial cannulation attempts were made according to the assigned technique. While crossover did occur following failed initial attempts at line placement in 12 patients in the landmark group, analysis was made according to the assigned group and NOT the successful method (intention to treat analysis).

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Not entirely. Patients were similar with respect to age, gender, presence of obesity, and reason for central venous catheter placement. More patients in the ultrasound group had coagulopathy (14 vs. 6) and were intubated (20 vs. 13), while more people in the landmark group had a previous central venous catheter (26 vs. 16).

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Yes. Given the nature of the intervention it would not have been possible to blind patients or clinicians. It is unlikely, however, that performance bias would affect the results.

	2.
	Were clinicians aware of group allocation?


	Yes. See above.

	3.
	Were outcome assessors aware of group allocation?


	Yes. For success rates and crossover, it would not have been possible to blind outcome assessors (who were the clinicians performing the procedures). No attempt was made to blind those assessing for complications.

	4.
	Was follow-up complete?


	Yes. Outcome data was available for all patients enrolled in the study.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Successful insertion occurred more frequently in the ultrasound group (93.9%) than the landmark group (78.5%), for a difference of 15.4% (95% CI 3.8% to 27.0%).
· The mean number of attempts prior to successful insertion was 1.6 in the landmark group and 1.3 in the ultrasound group.
· Mean total time for insertion was similar in the landmark and ultrasound groups (271 vs. 281 seconds).

· Complication rates were more common in the landmark group (16.9%) than the ultrasound group (4.6%), with a difference of -12.3% (95% CI -1.9% to -22.8%).

· Operator experience did not have any effect on success rates.

· Among 14 unsuccessful cases in the landmark group, crossover to ultrasound guidance was attempted in 12 patients and successful in 11 of these.

· No attempt at crossover was made among 4 unsuccessful cases in the ultrasound group.

	2.
	How precise was the estimate of the treatment effect?


	See above. This was a rather small study and the confidence intervals were fairly wide.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. While there may some differences in the proportion of certain medical conditions between patients in Australia and those in the US, this would be unlikely to affect success rates of central venous catheter placement. Emergency medicine training is likely similar enough to our institution that these results would apply to our trainees.

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors evaluated success rate, time to completion, and complication rates. Patient ad clinician satisfaction was not assessed.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Yes. Ultrasound guidance resulted in a significant increase in success rates for IJ central venous catheter placement without a significant increase in the time required to complete the procedure (although it does not appear that time to set up for the procedure was accounted for in this measurement, and may be slightly longer when ultrasound guidance is used). Complication rates were also significantly lower in the ultrasound group.


Limitations:

1. The authors fail to report how the allocation sequence was generated or whether it was truly random.

2. A convenience sample of patients was enrolled, and the authors provide no information about patients who were eligible but not enrolled.

3. While a sample size calculation was performed, the study was stopped prior to enrolling 360 patients as planned. The result was a small study with rather wide confidence intervals.
4. It does not appear that the time required to set up for the procedure was included in access time measurements. This would likely be somewhat longer when ultrasound guidance is used.

5. While lack of blinding in this study would be unlikely to result in performance bias, it is quite possible that knowledge of the study resulted in some degree of Hawthorne effect.
Bottom Line:
In this small, randomized controlled trial, use of ultrasound guidance for insertion of central venous catheters in the internal jugular vein resulted in a significant increase in success rates compared to the landmark technique (risk difference 15.4%; 95% CI 3.8% to 27.0%) with lower complication rates (risk difference -12.3%; 95% CI -1.9% to -22.8%). There was no difference in access times between the groups, though it would appear the authors did not include set-up times in these measurements.
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