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Real-time ultrasound-guided subclavian vein
cannulation versus the landmark method in critical
care patients : A prospective randomized study
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Ultrasound guidance for placement of central venous catheters:
A meta- analysis of the literature: crit care Med 1996; 24:2053-2058

Design: meta- analysis
Background: 208 MDRCT M5, 8 DRCT ZHE N, TO—HESURT— VDK EL
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Randomized,controlled clinical trial of point-of-care limited
ultrasonography assistance of central venous cannulation:
The third sonography outcomes assessment program

(SOAP-3) trial
Crit Care Med 2005;33:1764-69

Design: randomized controlled study

Setting: multicenter

Objective: NEREEARZFERIDBFICTO—42 RGNS FER T L8 (D). TO—Z2—ERTHHL
ZERITDE(S). TVRT—UTERIT HEE(M)IZH (F THE&RETL =, (n=201)

Table 3. Firstattempt success, mamber of attempts, time o cannulation, and complictions with
dynamic ultrasound (D). static ultrascand (S), and anatomecal landmark (LM) guidance

Table 2. Comparnison of canmealation success with dynamic ultrasound (D), static ultrasound (8), and
anatoerecal landmark (LM) guidance D s M

Secondary Outcomes n=100 n=712 n=6
D 5 M
Primary Outicome n=060 n="12 n==6 Odds ratio for first-attempt success, JA(16-72) 58 (27-13)
- — compared with LM
Canmaation success® odds ratio 535 (6.6-440) 3.0(73-91) Uradpasted first-attempt success 62 50
(95% CI). compared with LM percentage
Unadjusted success percentages & 82 cA Man :.umf-e of attempts, 23(1.6-3) 29(23.35) 52(4.1-63)
mchadng 40 dynamic rescues
(I, confidence mterval Mean time to cannulaton, in secs, 108 (47-171) 126 (89-1&3) &0 (184-316)
“J.ware successfully inserted. All comparisons were signaficant in multvariate regression models.  inchuding 40 dynamic rescues i R
Complication rate, % 1 (0.5 3 (08 13 (521

/]\ ',H'q-mll hiﬁ‘ZIjJ Lf:z 'j: DE¥ . Sgi 'j: LM E¥ J: L) :E) Confidence intervals are in parentheses. All ultrasound (D, S) group vs. LM growp compansons

—_ were signaficant in multvariate regression models, except for complication rate. An attempt & 2 single
|§_| 75\ ) 7(—: ° pass of the 15-gauge locator needle, with no degree of withdraval or redirection and with subsequent
forward movemnent; a complicabion is any carobid artery punchure.
“Not sigraficant.
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Real-time ultrasound-guided catheterisation of the internal
jugular vein:a prospective comparison with the landmark

technique in critical care patients
Critical Care 2006;10:R162

Design: randomized study
Setting: single center

Methods: AEEFEARZERIICE WV TITO—ZEAL-HES VN Y—U THRIL-H THR&EE L=,

Outcome measures in the ultrasound group versus the landmark group of patients

Outcome measures Ultrasound group (n = 450) Landmark group (n = 450)
Access time (seconds) 171 £16.5 (11.5t0 41.4)= 44 + 95.4 (33.2t0 77.9)
Success rate 450 (1009%0)2 425 (94.4%)
Carotid puncture 5 (1.19%)= 48 (10.6%)
Haematoma 2 (0.4%)2 38 (8.4%)
Haemothorax 0 (0%)= 8 (1.7%)
Pneumothorax 0 (0%)= 11 (2.4%)
Average number of attempts 1.1 +06 (1.1 to 1.9)2 2.6 +2.9(1.5t0 6.3)
CVC-BSI 47 (10.4%) 72 (16%)

aComparison of the outcome measures between the ultrasound group and the landmark group of patients (p < 0.001). Access time and average
number of attempts are expressed as mean * standard deviation (95% confidence interval). Success rate, carotid puncture, haematoma,
haemothorax, pneumothorax, and CVC-BSI are expressed as the absolute number of patients and percentage of their group. CVC-BSI, central
venous catheter-associated blood stream infection.
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Ultrasound-guided infraclavicular axillary vein cannulation
for central venous access

Br J Anaesth 2004;93:188-92

Design: research
Background: SH B FTHOOREDEEFHIRDCVIIREA DIV RI—IDE LUV -6
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Table 1 Results of cannulation

Table 3 Complications in 194 patients

Ultrasound screening of axillary vein in 200 patients

Considered
suitable (n=196)

Considered
unsuitable (n=4)

Arterial puncture 3(1.5%)
Pneumothorax 0
Extravascular placement 0
Transient neuralgia 2(1%)

Successful axillary puncture
and catheter placement in
194 patients

Failed in 2 cases

Unable to thread
guidewire and venous
spasm after axillary
artery puncture

Unable to puncture
axillary vein in
3 attempts

Obese patient with
narrow axillary veins

Bilateral thrombosed
axillary veins from
previous catheters

Narrow axillary vein
with multiple small
channels

Moderately obese
patient with deeply
located narrow
axillary vein

TBIAREERI3% . HiRfE24

Table 4 Guidewire and catheter malposition

M LB EHIBT, TRV 19682 DH524
21+ BR, (1944 THLTH)

Via right axillary  Via left axillary

vein (n=153) vein (n=41)

Guidewire malposition (n=30)

Internal jugular vein (ipsilateral or 18 (11.8%) 6 (14.6%)

contralateral)

Subclavian/innominate vein 1 (0.6%) 0

(contralateral)

Azygos vein 0 0

Coiled in the superior vena cava 4(2.6%) 1(2.4%)
Catheter malposition (n=25)

Internal jugular vein 10 (6.5%) 2 (4.8%)

(ipsilateral or contralateral)

Subclavian/innominate vein 5(3.3%) 0

(contralateral)

Azygos vein 1 (0.6%) 0

Coiled in the superior vena cava 4 (2.6%) 3(7.3%)
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Real-time ultrasound-guided subclavian vein cannulation versus

the landmark method in critical care patients:
A prospective randomized study

Design: randomized study
Setting: single center
Subjects: ICU TAILMEREENSN TV, 463 BDREATIILZWLESR
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Baseline characteristics

Table 1. Baseline characteristics of the study population

Ultrasound Group

Landmark Group

Characteristics (n = 200) (n = 201)

Age (y) 57+ 125 58 =119
Gender (male/female ratio) 0.52 = 0.6 053 =05
Acute Physiology and Chronic Health Evaluation score I1 204 =35 205+ 3.7
Diagnosis on admission

Trauma without brain injury 67 (33.5%) 64 (31.8%)

Trauma with brain injury 83 (41.5%) 80 (39.8%)

Burn 5(2.5%) 8(3.9%)

Acute respiratory distress syndrome 12 (6%) 11 (5.4%)

Sepsis 20 (10%) 23 (11.4%)

Postsurgical complications 13 (6.5%) 15 (7.4%)
Side of catheterization (left/right) 98/102 104/97
Body mass index (kg/m?) 25.1 = 6.1 25.8 = 6.2
Previous catheterization 48 (24%) 45 (22.4%)
Limited sites for access attempts 39 (19.5%) 36 (17.9%)
Previous difficulties during cannulation 17 (8.5%) 16 (7.9%)
Previous mechanical complications 9 (4.5%) 11 (5.4%)
Known vascular abnormality 2 (1%) 2(0.9%)
Untreated coagulopathy 2 (1%) 2 (0.9%)
Skeletal deformity 11 (5.5%) 12 (5.9%)
Patients not in Trendelenburg position 58 (29%)° 0 (0%)

Comparisons between the ultrasound and the landmark groups. “p < .05.

Forty-two patients who were not in Trendelenburg position because of increased intracranial
pressure in the landmark group were converted to the ultrasound group and were excluded from the
statistical analysis. Values are presented either in percentages or as mean * sb.
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METHODS 1. Landmark Technique
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Method 2. Real-Time Ultrasound Guided
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RESULTS].

Table 2. Outcome measures in the ultrasound group vs. the landmark group of patients

Ultrasound Group Landmark Group

Outcome Measures (n = 200) (n = 201y
Access time (sec) 26.8 = 12.5 (16.4-39.2) 44.8 = 54.9 (30.1-70.4)
Success rate 200 (100%) 176 (87.5%)
Average number of attempts 1.1 =03 (1.1-1.5) 1.9 = 0.7 (1.5-2.7)
Artery puncture 1(0.5%)« 11 (5.4%)
Hematoma 3 (1.5%)~ 11 (5.4%)
Pneumothorax 0(0%)~ 10 (4.9%)
Hemothorax 0(0%)~ 9(4.4%)
Catheter misplacement 19 (9.5%) 22 (11%)
Injury of the brachial plexus 0(0%)” 6(2.9%)
Phrenic nerve injury 0 (0%)* 3(1.5%)
Cardiac tamponade 0(0%) 1(0.5%)

Comparisons between the ultrasound and the landmark group of patients. “p < .05; ®twenty
patients in whom cannulation was not possible with the landmark method because of thrombosis were
placed in the ultrasound group and were excluded from the statistical analysis. Access time and average
number of attempts are expressed as mean = sp (95% confidence intervals).
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RESULTS2.
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DISCUSSION]1.
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DISCUSSION2.
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Limitations
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CONCLUSION
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Ultrasound-guided subclavian vein catheterization
: Beyond just the jugular vein
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