w) 7o)

V28

ﬁo

el

N



29

YA
ar

172] A

-

SRR

o =
T

g

124

20054
A Al o

ol

Nd



CREE

CREE

SRER

A Al skl oy

2006 9 12 4

5} 9l

0]
=



ﬂﬂﬂ.of NN %
%H% Ty %
DG T =
~ H X ZT@LW 3
~ pjn
EEMW o#e‘mlﬂﬁ |
ﬂﬂr o?ﬂ.ﬂ;ﬁ ol
TS
LOMZ_.# Mﬂu‘_ﬂ” ~
T i —
B e cwu P T
N ‘mlﬂf.l ]Mﬂ N
AT\M Utmz_o —_—
NI T n
= NF o moio %
%Mﬂ:_ Mﬁﬁwmdr{_/r
T KPPy T
X:Aﬁéot.._,uru
o 7 ﬂieqﬂﬁﬂ
%u_uW]#_z T
I
AR BT
g %Aoﬂiﬂ o|
B B w0 of X o of Hu

MO TR T

A



<z >

o
o
g

- ~ o
EA .
m.o .
K )
,,.Aro <o ED
TS ™
. - N
|

]

- 10

- 16

N

™

1V,

- 20

¥
p

- 21
- 24

Y

o
sl
el

XE

o
o
aig

O



a9 A4

19 1. The distance between the RIJV and RE]JV
on the US lmage . . . . . . . . . . . . . . 9

a9 2. % Overlap of carotid artery by internal
jugular vein by position in all patients - - - - - 13

29 3. % Overlap of carotid artery by internal
jugular vein by position in male and female - - - 14

19 4. The distribition of patients by zone in 15°
Trendelenberg position with 30° head rotation - - 15

£ 4

b

1. Demographic data+ = « - « = « « -« -« - « 10

3 2. Internal diameter of IJV in different positions
- 11

3 3 Comparisons of IJV diameter in different
positions between groups =+ -+ -+ -+ -+ - - - - - - 11

3 4 Comparisons of IJV diameter in different
positions between sex =+ ¢+ ¢+ o+ o+ e e e o0 2 ]D

3 5 Overlapped percentage of IJV with CA 1in
different positions between groups - - - - - - - 15



o

i

<

o
X

A7 o] A E A

L]

761261 ol

92

FEe We SAY T

s

_?4

=
=

1o
ﬁo
o
ﬁo
o
i
-

o)

=t
vze]

ﬁo

N

o)
-

A gol AhgETh

7w o]

N

) O
=14

144 7%

Z
T

)

= Uz
o}, e 4

3

of 2

4

o] W7

et

=
o

=]
T

7F A F

(e}
= A%

5

R

st A

.
o

X
.Z.rl

ki3

# <+ o]

o] 79 & vk

SEDRCE
DENET

5

A A

)

W7

AL A 3 5]

gl

Z

}

~

A

ol

oo

o]

=
=

N

o

alg

=
=

A& A

F

"

ol

)

= 94

A} ol A

o) -3 o)

OC,
bl

3ol

AA7F 7}

%)

o= W7

HA

M

=
=

o
T

oo

=
=

uzel

ﬁo
N

el

A FEZ A

Ao



A 9ol A Bt

=

—

o
L'Z}—7]q_

=
=

, A2

o

]_

xa
o Eo%oo#
— T = ey
2 ﬂumoﬁwB%g
ol ) ,3;0L|H
o awgf:im%xﬂﬁg
5 ﬁ&;o#gz__o T@ﬂxgo_h1
W™ ow E urﬂgmogauﬁom_%@ X R
Nr o] & B oo A RS T o <® A Y Mo ok T
o o 5w C I B S RN T RS 5
UEH@M T Hoo#ec._gm%oadﬂiooiﬂlo% =~ o X°
) ﬂsz]ze.dﬂﬁoﬂoﬁ mlﬁiﬂaﬁoﬂﬂLZPbi ﬁoﬁodﬂée
G ) s B ey = 2 o o B " " ~ X
"o ﬂ%%ﬂ@%ﬂ%tmﬂowT%Mﬁo% Rk o S
-~ < _ =
w g%a@&@%gﬂ@%w 5 X frexk S
mﬂmﬂimﬂogﬂz]ﬂo%m ey qo.dmﬂl 1 = T o=
ﬂﬁx%ﬂrmo Tio_e}l} it < o =7 3
Zﬁ Bo ]L.U.AO To L.:Aqfo o o) . N ]OW
ok m%uTMZ.&ogmogommn%moutw%NuﬂmﬂiMﬂmu#xoﬂu w2
RS %1g1%g%@%£ 2T e
o w ol < ﬂﬁxﬂﬂJ Lﬁo1ﬁmﬂﬂgoqu boﬁoo
o onﬂ;u_o‘_@eﬁaon#ﬂlﬂﬂﬁmﬂwEZ.UMmMXEﬁﬂﬁoﬂ,_xo M&ﬁMﬂE
~ O
B Aaﬂu?ﬂmiimomoﬂﬁMaﬂﬂAeatﬂoﬂlﬂ_.mﬂr um.vmﬂlﬂl
T ﬂﬂiim%?#MtﬂOH@MMHATN@L mgamw
o< = N ° N ﬂ,w =l T
© % %awﬁwm@@ lﬂm% b @ %vanﬂ Twiow
NS Do s o wo P I s G ? =T
= B pmﬁo%;mlmﬂ@ﬂzgwﬁszﬁgﬁ FrnZ
R0 ﬂoﬂeﬁaoﬁwo_x go]oﬁ@lxﬂﬂraf%ﬂﬂﬁ lﬂimﬁ
co % Oﬂmﬂar.ﬁod%% ﬂfﬂﬁo1 x B = o
T Aml%ﬂﬁm&ﬁl =~ gdon 3 ﬂmﬂLuﬂu
C.._ I= EO M.A _,AMML O,LI\Ir mﬂﬂl .O_ :A,]I_I;O_r
= R zTﬁATﬁm_mﬁom@;a ﬂ@xﬁom F U TRAT
A ..ﬂ#gM_b @g%ﬂ ﬂvzar.w < Ky ™
oT% maiﬁffurowﬁmogmﬂﬂﬂmwﬂ Hfum%am%uzf o=
T 2o = ﬂuimo@uoﬂuﬂmomﬁigod g "N )
G ﬁonmﬂoLAEJlooXoEoﬁoﬂmm_iA OtJmM;omM
_Mﬂnnﬂm Zr.“]rﬁo Q.WJ;AU o ﬂﬁﬂ%dﬂﬂi
EWN%WMZJMHQ@N% o b P
o I B B ._1r1_ T - T
1H11ru§ P = b
_,oﬂoldrﬂ. N
Amﬁl\edl lyl;o H
W B o
ﬁao_unm
&l



==

K3
=
=

3L
o

j’

A

A

o

A o]

A 571 15249

-
L

3}

[¢)

e

AA AA A A

geich W74

oNA 97.4%, AH AW A 96.1%= F 1F 2ol 7t gl

1

R

5

°

A 5y

=

=

~F

]

&
!l

=

Zé =1}

-

on 13

ZHYE= AEE zone 2 (26-50%)0l
T

5 269 (16.3%) At 269 T 9ol A=
73

7F 1WA 4 cm AtolZ A2 "HolA

vebiioh WA

o]
o

)

N~
N

)

of
To
o
Mo

el

e
AH
e
4

~

:AL

97.4%, 96.1% 1
o A 15° T-ApA| =

o

]

Ry

=
T

=

=

W7 (diameter)& A9

o)

g
4

NH
ol
ﬁO

r
-
w
i

]

A S 7F= AWt 3L 7)

#o)s

o
ﬁo

I

1o

ol

Ae7l Z7lHes2 340E
7k4 7}t

A7) 919 o]

Kl

1
R

A=

==
K3

=
o

o)

ar
70

ﬁO

ar
o
T

G
o

ox

ol

%
[€]

=
[¢]

A A AE

3

r
-
w
i

3

T

H
fY

]

A
@4

0]
%y

-
L

3l T HJdoew 151%= 4ol

5

A2F ZpAL el A o] 82.9%7F A =9 Ao
g

o

%

5ol A
o] )7 4o

A S U7

;ﬁ r
el
ar
o
T
=)
o
T

o

m

A

3R

R

EREIOEERCEE

Aol 914 ol

A% A%

I

.
1o

3

el

b}, el o] 4

Gy

9

A
A

ol

-

7}s

Aol

]

S
Tl

o
o

A 7F o9
42} *]

=
=
o

et
2l

g =

5

4 B v

29

2
ER

A 7}

N

ol

cls

[e]
L

9] 74 A o o]

ol M=

=
=

g

Atk ol

s
a

o

73

0SS

el
R

¢
it

|

!
o



A

g

o
e

S5 MAAN AR AF A

it
s
NI
4

E
M

T @Al M =

= @y

B
h

BHYT Feo

N

)
o
oF
el

vzel

_Zrl

el

F717}

}

Fol 7

2 el

Ho

= RTA

S|
S

(diameter)©] W] xL

o
= 7

9]

ol miE 0%

7

2 AbgRt gy g

=z
T

W o]

et

FH 57 =

FH T Ao

=
R

Aol

2l

Jol? ol WMol %

2

[¢}

== o
o

o] o olgl% & otk

Gt

=0

H

)

<

3 1

bof 1]

)



nAE @

=il
=

22

T
Tor

ey
w

—

Aol

3

"

el
!

o
T

ﬁo

SolA

ER

17} Ao =

Z
il

)

7

|

&5tA =

A

=z] O
e

H 7h v 2

A} O
1 -

vt & Trendelenberg A}Al o] A

74

Z

#Ae) e

3

704

rEA7]7]

= o
—‘—% %‘E

5

A7} ol

Z

Aol oz wol 59

=
=

]

3 o
)

AR el 9

A742] 7 5

ZrlH e A

A7)

e

-
R

2} o] A

EER R

=

otk uhehA

=
T

AAE 7t=T

o]
CELEEE

et

g

s

A2 W7

3

bz

=
T

=5 o

A7k ek F

Z
Tl

SFA]

g %7

2 7

o

4

o

0O

~
No

ol

do

ol

™
oj
oR
¢+
o
Nj
fuy
el
o
oF
o)

3

=
=

o
T

uzel

X
ﬁo

=)

=
=t

uzel

ﬁO

N
o

o

oo

i
w
olp
;ﬁ

e

X

ol
N
Hr
o)

-
e}

)

I

iase]

&

el

0

alo
o

o

A

m}

H
N
o
o
-
ﬁo

Oox
o
il

7

]
M

s
Nfo
o

=
(=1

o



1.9

|

oj

AAY body mass

EVED

Il

= A

mﬂ
il

A =

g_mo
To
o

Wy

~
B
e
2

index”} 35 kg/m°0]o 2 W

-
R

e

Foi e,

)

= A9

7A
No

—_

A ARG AYT

=
=
ol At



N
o%

ko3

Glycopyrrolate 0.2 mg¥ midazolam 1.5 2 mgo=® 7 Fofst &
TeEAd2 &4 28 FAAAE FFsE A or Thiopental 4-5 mg/kg
o]y propofol 1.5-2 mg/kg ¥ fentanyl 100 mcgl 2 vl E {3}
i rocuronium 0.6-0.7 mcg/kgS AT F 7N AFESEATH
Desflurane®] Y sevoflurane, 2 ¥7|9 2425 1112 @3l v E
FASEHA w7 o]4bstEb A 9ol 30-35 mmHgAlol & A H =
5 7IAH #7118 Al ﬁﬁé}fﬂ

BE SRl A s FHoE st (FHAA) WA gle] &
o Heg s T = ’BLEHOHH AT FoldA 5 WAAY F
ol A o] HES o]jHA %53(IP-1233, Aloka Co., LTD., Japan)

°] 75 MHz 2235 AAAA Ash-g7dgdWo] ¢d =53 o

Fe T e AT HEE dFo = 30° =Y A, 2 Hu

g =Y HACA A Fdd dAs A FEdE 15

Trendelenberg 91 %] (T-AA)=2 3 & 2 Wiy FAZ G4 A
At ZF Gl 2377 WA"E FAHVE ol &oto] HABA

Mol P AAE FARe Aol fAAZH THHE AYE

A8 9 1 AYE A A4 i WEsEE o
dtdow WAARY HAE Alfst= AKQL 15° T-AAolA o

Zow 30° HYE =9 HHAAY dFME F 8 FH AL

£ zonelo ® EF3YT).

Zone 0 @ F d¥o] FHHA AU AR "HoA Ues 45

Zone 1 @ 5™ 25% olst7t AW o) FHE 4+

Zone 2 @ 73& ™M) 26~ 50/7P WA o] o3 THE 45

Zone 3 1 7AWl 51-75%7F WA AWl o3 FHE A5

Zone 4 : 75wl 76-100%7F WA A Wel| o3 FHE AF

Zone 5 @ s Mol JAAM ofefo] ks FHE A5

A A4 AARAE AT F ATAH JAZRA) T 9% 4
o o1 9)

of A eEEete] 2
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Figure 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)

Repeated measured ANOVA<®} multiple comparison test, unpaired
T-testE o] &3t AAY o P<O.0SE Fod Aoz 33t



ttol, 71, &5

F el

Table 1. Demographic data

3 2ol 7}

. 2%

CA REJV

(n=76) (n=76)
Age (yr) 54.7+14.9 57.9+13.3
Weight (kg) 66.2x+11.1 65.6+9.5
Height (cm) 167.4£6.5 166.9£7.3

gLtk (Table 1)

CA: Carotid artery group

REJV: Right external jugular vein group
Values are mean *SD.

P <0.05

A R T-AAE A B FHAAA e WHAe A
Aol FYstA S7rE AT (P < 0.05). ZF AAM A HEE d%o=
ol 25 UAANY AAL FosA dasdnt (P < 0.05).
aey vEE Agd 25U AselAde T A4 2 WA A
gk 2ol & YEFNA Fkth.(Table 2) ZF ol oA T AAME=Z
© 7T AolE vEHloy o 3P Aol= HolA &ttt (Table 3)
3 AA A= WAADN AAe] 4d 7k §938 2olst 9o, T-
ALA ) A = D5l A RE ZFol & YERWITE (Table 4).

_10_



Table 2. Internal diameter of IJV in different positions

Mean (mm) Standard. Deviation
D1 17.4 3.3
D2 16.3 3.3
D3 15.6 3.1
D4 18.3 3.6
D5 17.1 3.8
D6 16.1 3.5

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

Table 3. Comparisons of IJV diameter in different positions

between groups

Mean(SD)
D1 D2 D3 D4 D5 D6
CA 17.0 15.9 15.3 18.4 16.5 16.1
(2.8) (2.9) (2.9) (3.4) (4.0) (3.4)
REJV 18.0 17.0 15.9 18.4 17.6 16.1
(4.3) (3.8) (3.5) (4.1) (4.2) (3.8)

CA: Carotid artery group
REJV: Right external jugular vein group

_11_



Table 4. Comparisons of IJV diameter in different positions

between sex

mean(SD)
D1 D2 D3 D4 D5 D6
Male 17.7 16.7 15.9 18.6 17.6 16.5

(3.6) (3.3) (3.2) (3.8) (4.3) (3.7)

Female 16.1 14.6 14.3 17.2 15.8 14.9
(2.9) (2.8) (2.8) (3.5) (3.3) (2.7)

FHAA G T-AA A 7 HegE o] =255 AN Y A4
T FH A= F7HER e (P < 005 FLd Wy g oA
v FEHAAG T-AA 2+ FHAZ fFrefe Aol7b gl th.(Figure
2)F Y BT 4 AAA HEgE sE2FE FHAE FY5A T
ZhE Aoz A d FH ARl oA Al gF Aok gl

(Figure 3).

_12_



120 q

100 A

\Y

12.4% 12.6%
26.6% 27.6%

80 - 44.5% 47.2%

60 -

40 A

20 A

% Overlap of Carotid Artery by I1J

0 T T T T T T
A B C D E F

Position of Patients

Figure 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, ! P < 0.05 compare to D)
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120 4

1 1
= 100 — — —
=2 13.4% 10%

2 26%
>
- 44,79
g 80 - 45.3% 48.3%
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(8] [
]
g 404
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S 20
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A B c D E F
Position of Patients
120 4
! |
> 100 — —
2 8.8% 9.9%
3
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@ 807 41.8%) 47.6 46.8Y
<
b=
S 604
[
S [
k]
E 40
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>
@]
X 20
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A B c D E F

Position of Patients

Figure 3. % Overlap of carotid artery by internal jugular vein by
position in male (above) and female (below). ( = P < 0.05

compare to A, !; P < 0.05 compare to D)

M=

A AR A FaA A el WA ) FHE= A
+ zone 2 (26-50%)°] &st= 4A-¢7F 15265 414(26.8%)% 717
o, AeHa WFANe] FHAA = B+E 2690(16.3%) %
o] 269 T 9dllelM = AEwy HAAGHW T A7 1WA 4 em

%0

o &

_14_



Abol 2 yeEbWltt (Figure 4) WA AW Ao HFEL A5 atolA

97.4%, A AWML A 96.1% % oz zto]l 7t glglom,

T e gEe A= Zb7 97.49%, 96.1%E UENWL 4 o =
& =

FolM AeH AAY EFE2 LA

1(17.8%)

2 (30.0%)

Figure 4. The distribution of patients by zone in 15° Trendelenberg

position with 30° head rotation.

Table 5. Overlapped percentage of CA with IJV in different

positions between groups

Zone 0| Zone 1| Zone 2 |Zone 3| Zone 4 | Zone 5 | total

CA group 15 14 20 9 8 10 76
REJV group| 11 13 21 13 5 13 76
total 26 27 41 22 13 23 152
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Abstract

External jugular vein: Another landmark
for right internal jugular vein cannulation using ultrasound imaging

Jang Eun Cho

Department of Medicine
The Graduate School, Yonsel University

(Directed by Professor Hae K Kil)

Measuring the distance between the internal jugular
vein(IJV) and the external jugular vein(EJV) on ultrasound image
can give the information of the whereabouts of the IJV, which can
be punctured without palpation of the carotid artery(CA) because
the EJV can be seen with the naked eye in most patients. We
compared the success rate between CA-guided and EJV-guided
cannulation based on the information gathered from US. In
addition, we evaluated the diameter changes of RIJV and
percent(%) overlap of CA with RIJV following head rotation in
different types of position.

We studied 152 adult patients requiring central venous
cannulation during general anesthesia. After the anesthetic
induction, conventional mechanical ventilation was started. US
images were obtained with 75MHz probe of US machine on the
right neck along the cricoid level at 0°, 30°, and maximum rotation
of the head from the midline in flat and 15° Trendelenberg(T)
position. The horizontal diameter of the RIJV and the % overlap of
the CA with the RIJV were measured at each position. Then
patients were randomly allocated to either CA group or REJV

group. In CA group, RIJV cannulation was performed with
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palpation of the CA. In EJV group, the distance between the RIJV
and the REJV was measured from the US image at 30° head
rotation in T position. The distance between the RIJV and REJV
was drawn along the cricoid level. The end-point was marked as
the needle insertion site. The cannulation was performed without
palpation of the CA.

Overall RIJV diameter was increased in T-position
compared to that in flat position. Following head rotation, RIJV
diameter was decreased and %overlap of CA was
increased.(p<0.05) In 26.8% of the patients at 30° head rotation in
T-position, CA overlapped 26 to 50% of RIJV increasing the risk
of CA puncture when the needle transverse the RIJV. The success
rate of the cannulation at the first trial was 97.4% in CA group
and 96.1% in REJV group. There was no complication such as CA
puncture and hematoma.

With the IJV identified on US 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.

Key Words : internal jugular venous cannulation, 2-D ultrasound,

carotid artery puncture, external jugular vein
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