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(a)

Fig. 1. The images measuring the peak blood flow velocity of the necks using tight neck—tied non tight neck-tied on MRA.

(a) Put on tight neck—tied situation.
(b) The image of scenogram

(c) The measurement the blood flow peak velocity of internal carotid artery and internal jugular veins by non tight neck—tied

on 2D—PC MRA.

(d) The measurement the blood flow peak velocity of internal carotid artery and internal jugular veins by tight neck—tied on

2D—PC MRA.
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Table 1. The 2D PC data obtained by the measurement of peak
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o] F/HELE FHAX7}F 85%(61.35/72.13 cm/sec) = T4
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velocities.

No compression (cm/sec)

Compression (cm/sec)

Rt ICA Rt IJV Lt ICA Lt 1IJV Rt ICA Rt LV Lt ICA Lt 1IJV

Case 01 51.01 —50.83 47.72 —41.94 42.33 —22.91 45.4 —22.75
Case 02 79.46 —29.16 78.42 —30.75 70.81 —16.88 77.36 —12.05
Case 03 86.35 —34.98 84.11 —22.73 66.65 —28.53 75.85 —13.42
Case 04 97.9 —24.85 97.81 —24.62 79.85 —14.54 74.17 —10.97
Case 05 84.29 —-31.51 82.8 —16.88 75.06 —25.65 78.33 —17.58
Case 06 73.63 —29.85 67.68 —19.03 42.5 —19.47 46.1 —16.65
Case 07 54.98 —48.4 52.98 —36.74 54.27 -33 57.72 —18.78
Case 08 66.68 —38.58 73.41 —31.51 59.51 —22.26 59.26 —24.91
Case 09 57.17 —30.43 65.58 —30.08 50.21 —39.12 61.02 —15.89
Case 10 91.14 —27.32 78.18 —35.4 48.71 —25.99 53.73 —20.6
Case 11 76.3 —40.46 80.72 —28.98 68.79 —-29.11 64.65 —21.44
Case 12 90.09 —51.03 97.09 -17.13 84.75 —15.85 96.95 —16.51
Case 13 94.66 -13.21 99.9 —15.77 88.21 —13.59 90.45 —17.84
Case 14 95.98 —29.36 99.48 —27.44 68.32 —14.58 64.19 —15.68
Case 15 97.8 —44.43 98.76 —14.29 62.26 —13.42 59.29 —13.66
Case 16 72 —33.27 72.19 —29.33 47.52 —28.17 55.6 —12.61
Case 17 58.92 —28.67 83.44 —32.87 35.32 —23.23 40.17 —15.77
Case 18 54.01 —27.5 60.13 —23.05 53.62 —22.94 55.85 —25.79
Case 19 95.31 —30.37 97.13 —13.75 83.91 —16.6 94.71 —10.21
Case 20 68.54 —36.77 72.59 —32.86 63.02 -17.11 61.04 —19.31
Case 21 63.16 —28.97 58.03 —29.91 59.81 —25.67 65.72 —45.58
Case 22 53.76 —27.57 53.06 —20.74 64.87 -19.13 63.03 —16.13
Case 23 49.38 —30.94 46.97 —14.6 62.15 —14.24 66 —14.61
Case 24 54.56 —25.39 59.47 —23.28 45.02 —35.82 56.89 —13.93
Case 25 36.1 —67.49 66.25 —11.16 56.38 —15.63 66.25 —15.63
Total 1803 —861.3 1873.9 —624.8 1534 —553.4 1630 —448.3
Average 72.13 —34.45 74.956 —24.99 61.35 —22.14 65.19 —17.932
% 100 100 100 100 85.06 64.25 86.97 71.75

The 2D PC data acquisition was obtained through the measurements of each peak velocities of both internal carotid artery and internal jugular veins by

tight and non tight neak—tied.

Rt ICA ; right internal carotid artery. Lt ICA ; left internal carotid artery. Rt IJV ; right internal jugular vein. Lt IJV ; left internal jugular vein.

- 270 —



2D-PC MRAZ ©]-8-3 eto]o] &=3hA ]l Whito] W3 gHe] dipol vAle= Gl tih wist

& ZF Fargk Zfol7t FAA felidol Atk dElel&
g wils w7t vElelE wix] %9ks well vlE) 5
WAsMe dF&EE HuX7) oF 87%(65.19/74.9 cm/
sec)® FAEA 54 =AUk

2) YEfolE WA eieke we} WElolE b wile:

WA 95 WFgEe) dRsE Had Bit A
ol thet 2
geel WA ke W 95 WAPHe AREE

FHu= Fek —34.45 cny/seco]tE HEO|E P vl
= W S5 WA dRSE HuAe B 2214
cm/sec ATk p#ke p<0.05 o|BE F 15 F HAt
%k zol7b FAA ool AT H’E]ro]g” g i
S w7t dietolE wiH] ks wiell Bls) =5 WHAEAg
FELe Hux7t oF 64%(22.14./34. 45 cm/sec) =
54 =3tk dEtolE wiA] eFokE Wl 5 U
JFHEE Hx= it —24.99 cm/secol AT
Z g u9ge w A= YA dRET Hu
—17.93 cm/sece] @it} Pak P <0.050]2=
Hatgk zfol7F SAIA fFelidol it vlEt
Ll Uﬂ‘i’i% wj7} dEefe]E wijx] kS well w3
o] Frir HuA}b oF 720(17.93/24.99
254 54 H9ek 2D-PC(phase cont-
JEfol & vwiA| kS wief vElelE wpt
H| a8k e >Zo|ti(Fig. 2).

e oo b
ol o 31%‘;%
wmm X
ﬁi
mEL

O 4t X g o Y 1o
fr_}l_‘

o L

&
=
Y,
O_|_4
— _1::,‘

(@)
2
&
Huo
n\(

)

ﬁ
o)
w
73
N—
o

o 1%

B
£
=
32
filo
o
Jm

Fig. 2 W4%, 49 &9 aREEs S4gow
X dEte] S ol ula xof wi U ge] Wb
gol4 Pejo] A A% Lehic.

2.

3
k

BIRERS
dqg4 %

E.Xéﬂﬂ

ECTRICKS—-z24954d A7+

of et 23}

1) Wl S viH] ks v Weledt 295 A%

A
B o el el A BE BPE B ST
o

(Fig. 3(a)). AelM w2 2Pk 4= Wde
i 29T A duxd=(CE-MRD g4l
M 2ol =tk dElelE Bl wiA] 9kr] wi
of 7 55l et Wal7k IStk Holl Ho= iy
Q= WgHel dRreirt A om sdstol Ao
2 S0k Ae AWE Bol =9t

2) velolg uha igle ) Weled 23 A3t

5 g 29=(CE-MRD) Sl ¥

=

Fde W Slk(Fig. 3(b)). HEJE

3 ol AREF g Iy faa

00

cmisec ©—

A -

10—

0 —

:

T T T T T T
M NRCA CRCA HRJY CRJY HLCA cCLCA

I
NLJY CLJY

Fig. 2. Comparison of peak velocity between with compression and without compression
The graph indicates the left internal carotid arteries and jugular veins'blood flow mean velocity most with tight and non
tight by neck—tiedon 2D—PC MRA. With all both jugular veins are lowest in blood velocity rate between internal carotid

arteries and jugular veins

NRCA ; Non compression the right internal carotid artery,
NRJV ; Non compression the right internal jugular vein,

NRCA ; Non compression the left intra carotid artery,
NRJV ; Non compression the left intrajugular vein,

CRCA ; Compression the right internal carotid artery,

CRJV ; Compression the right jugular vein,
CRCA ; Compression on left carotid artery,
CRJV ; Compression the right intra jugular vein.
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(a)

Fig. 3. The compressed structure of vessels with and without being tightly neck—tied. The blood flow

images from heart on ECTRICKS—CEMRA

(a) It shows(arrows) the blood flow of both IJV of the neutral stat
(b) It shows the completely occlusion (arrow) of both IJV with the tight neck—tied state.
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(a) The loose neck—tied with the space of two fingers.

(b) The tight neck—tied

Fig. 4. The methods of good and bad neck—ties wearing.
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+ Abstract

A Study on Effects of the Transient Compression by Tightly Tied Necktie
on Blood Flow in the Internal Jugular Veins Using 2D—PC MRA
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The 25 healthy male volunteers aged from 20 to 50 years old have been employed in this study. 2D—PC
MRA was performed to measure the velocity of the blood flow in the internal carotid artery and internal
jugular veins using 3.0T MRI Whole body (signa VH/i GE). ECTRICKS—CEMRA was performed to evaluate
the pattern of blood circulation from internal carotid artery to internal jugular vein. Using 2D—PC MRA, the
cross—section of the 4th and 5th cervical discs was scanned with 24 cm FOV. Then the speed of blood
flow was measured for internal carotid artery and internal jugular vein when the subject wears a necktie
tightly and no tie.

The average of maximum velocity of internal carotid arteries without a necktie was 72.13 cmy/sec in the
right side and 74.96 cm/sec in the left side(average 73.54 cm/sec in both sides) while the average of
maximum velocity of internal jugular veins without a necktie was —34.45 cm/sec in the right side and
—24.99 cm/sec in the left side (—29.72 cm/sec in both sides).

However, when wearing a necktie tightly, the average of maximum velocity of internal carotid arteries
was 61.35 cm/sec in the right side and 65.19 cm/sec in the left side(average 63.27 cm/sec in both sides)
while the average of maximum velocity of internal jugular veins was —22.14 cm/sec in the right side and
—17.93 cn/sec in the left side(—20.03 c/sec in both sides). With the necktie tightly knotted, the average
blood flow speed of both internal carotid arteries slightly decreased to 86% (63.27/73.54 comy/sec) compared
to no tie case in which both internal jugularveins significantly went down to 67% (—20.03/—29.72 cmy/sec).

Thus it is suggested that wearing a necktie affects the circulation of internal jugular veins(33% decrease
in blood flow speed) more significantly than that of internal carotid artery(14% decrease in blood flow
speed). Without a necktie, ECTRICKS—CEMRA showed natural blood circulation patterns of internal carotid
arteries and internal jugular veins without any disturbances or compressions. However, when wearing a
necktie tightly, ECTRICKS—CEMRA showed severe compression onto both internal jugular veins in all 25
volunteers.

In conclusion, the result of the study showed that the tightly worn necktie instantly presses more
internal jugular veins than internal carotid arteries, thereby significantly reducing the blood flow speed and
leading to the temporary occlusion. Thus, the defecation or washing the face under the tightly tied
necktie situations can cause the unexpected and temporary compression or occlusion of the internal
jugular veins, subsequently leading to the occurrences of the stroke due to the secondary intracranial
venous hypertension.
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