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External Jugular Vein: Another Landmark for Right Internal Jugular Vein Cannulation Using Ultrasound

Imaging

Jang Eun Cho, MD.!, Won Oak Kim, M.D."”, Min Jeong Lee, M.D.!, and Hae Keum Kil, M.D."?
'Department of Anesthesiology and Pain Medicine, “Anesthesiology and Pain Research Institute, Yonsei University College of Medicine,

Seoul, Korea

Background: Measuring the distance between internal jugular vein (IJV) and external jugular vein (EJV) on ultrasound image
can give the information of the whereabouts of the IJV. We compared the success rate between carotid artery (CA)-guided and

EJV-guided cannulation based on the information gathered from ultrasound.

Methods:

We studied 152 patients requiring central venous cannulation during anesthesia.

Ultrasound images were obtained

with 7.5 MHz probe on the right neck at 0°, 30°, and maximum rotation of the head in flat and 15° Trendelenberg (T) position.
The horizontal diameter of the RIJV and % overlap of the CA with the RIJV at each position, and the horizontal distance of
RIJV-REJV at 30° were measured on ultrasound images. In EJV group, the distance of RIJV-REJV was drawn along the cricoid

level and the point of IJV was marked as the needle insertion site.

Cannulation was performed with palpation of the CA in

CA group and performed at the marked point in EJV group without palpation of CA.

Results: Overall RIJV diameter was increased in T-position compared to flat position. Following head rotation, RIJV diameter
was decreased and % overlap of CA was increased (P < 0.05). In 26.8% of patients at 30° in T position, CA overlapped 26-50%
of RIJV. The success rate of cannulation at the first trial was 97.4% in CA group and 96.1% in REJV group.

Conclusions: With the IJV identified on ultrasound image, the distance between the IJV and the EJV can be used as another

landmark for RIJV cannulation provided the EJV is visualized with the naked eye.

(Korean J Anesthesiol 2006; 50: 605~ 10)
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Table 1. Demographic Data

CA (n = 76) REJV (n = 76)
Age (yr) 547 + 149 579 + 133
Weight (kg) 662 + 11.1 656 + 9.5
Height (cm) 1674 + 6.5 1669 + 7.3

Values are mean + SD. CA: carotid artery group, REJV: right external
jugular vein group. There were no statistical differences between the
groups.
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Fig. 1. The distance between the RIJV and REJV on the US image.
RIJV: right internal jugular vein, REJV: right external jugular vein,
CA: carotid artery, US: ultrasound.
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Table 2. Internal Diameter of IJV in Different Positions

Internal diameter (mm)

DI 174 + 33
D2 163 + 33
D3 156 + 3.1
D4 183 + 3.6%
D5 17.1 + 3.8+
D6 16.1 + 3.5+

Values are mean + SD. IJV: internal jugular vein, D1: neutral head
in flat position, D2: 30° head rotation in flat position, D3: maximum
head rotation in flat position, D4: neutral head in 15° Trendelenberg
position, D5: 30° head rotation in 15° Trendelenberg position, D6:
maximum head rotation in 15° Trendelenberg position. *: P < 0.05
between D1 and D4, D2 and D5, and D3 and D6, ' : P < 0.05
compare to D4 in D5 and D6.

Table 3. Comparisons of IJV Diameter in Different Positions between
Groups

CA REJV
D1 17.0 + 2.8 18.0 + 4.3
D2 159 + 29 17.0 £ 3.8
D3 153 + 29 159 £ 35
D4 184 + 34 184 + 4.1
D5 16.5 + 4.0 17.6 + 4.2
D6 16.1 + 3.4 16.1 + 3.8

Values are mean = SD. IJV: internal jugular vein, CA: carotid artery
group, REJV: right external jugular vein group, D1: neutral head in
flat position, D2: 30° head rotation in flat position, D3: maximum head
rotation in flat position, D4: neutral head in 15° Trendelenberg position,
D5: 30° head rotation in 15° Trendelenberg position, D6: maximum
head rotation in 15° Trendelenberg position, There were no statistical
differences between the groups.
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Table 4. Comparisons of IJV Diameter in Different Positions between
Sex

Male Female
D1 17.7 + 3.6* 16.1 £ 2.9
D2 16.7 £ 3.3* 146 £ 2.8
D3 159 + 3.2* 143 £ 2.8
D4 18.6 £ 3.8 172 £ 3.5
D5 17.6 + 4.3* 158 £ 3.3
D6 165 £ 3.7 149 + 2.7

Values are mean + SD. IJV: internal jugular vein, D1: neutral head
in flat position, D2: 30° head rotation in flat position, D3: maximum
head rotation in flat position, D4: neutral head in 15° Trendelenberg
position, D5: 30° nead rotation in 15° Trendelenberg position, D6:
maximum head rotation in 15° Trendelenberg position, *: P < 0.05
between the values by sex in different positions.
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Fig. 2. % overlap of carotid artery by internal jugular vein by position
in all patients. A: neutral head in flat position, B: 30° head rotation
in flat position, C: maximum head rotation in flat position, D: neutral
head in T-position, E: 30° head rotation in T-position, F: maximum
head rotation in T-position, IJV: internal jugular vein. *: P < 0.05
compare to A, "L P < 005 compare to D.
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Fig. 3. % overlap of carotid artery by internal jugular vein by position
in male (above) and female (below). *: P < 0.05 compare to A, T
P < 0.05 compare to D.
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Fig. 4. The distribution of patients by zone in 15° Trendelenberg
position with 30° head rotation.
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