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Fig. 1. Experimental protocols of hot compress and MRA imaging.
(a) Compress stimulation on the neck. (b) Magnetic resonance
artery imaging protocol.
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Table 1. Magnetic Resonance Artery Parameters.

Time-of-flight magnetic

Parameters resonance artery
TR / TE (ms) 20 / 3.3
Flip angle (*) 20
FOV (mm) 200%200
Number of slabs 5
Number of partitions 44
Matrix size 320%320

Voxel size (mm) 0.63%0.63x0.63

Elliptical scanning Yes
TONE pulse Slow
Partial Fourier 6/8
Overlap between slabs (%) 16
Pixel bandwidth (Hz) 100
TA (m:s) 4:09

ms: millisecinds, m:s: minutes :seconds
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Fig. 2. Measurement of skin temperature change. (a) Change in skin
color. (b) Change in skin temperature.
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Fig. 3. Measuring procedures of blood vessel changes (volunteer #1).
(a) Coronal maximum intensity projection image. (b) Histogram
of vessel intensity with a threshold value of 100 (vertical line). (c)
Vascular signal density of pre stimulation. (d) Vascular signal
density of post stimulation.

(@ (b)

Fig. 4. Changes in intra and extra cranial vessels. (a) Vascular changes at
pre and post stimulations, upper and lower panels, respectively,
in a volunteer #2. (b) Vascular changes at pre and post
stimulations in the volunteer #3. @

(Fig. 2).
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Fig. 5. Vessel regions of interest for analysis and the results of vessel
intensity change before and after hot compress stimulations.
(a) Regions of interst for vascular density measurement. The
region of interst was defined as the same area for extra- and
intracranial vascular intensity change. (b) The vascular density
comparison of extracranial vs. intracranial vessels between pre
and post stimulations. *p < 0.015. (c) The vascular density
comparison of the left and right extracranial vessels between pre
and post stimulations. *p < 0.015. **p < 0.018
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Using Environmental Temperature on Hemody-

The Study of VVascular Dynamics for the Effect of a Compress Pack on Pain Relief
using Magnetic Resonance Angiography

Ji-Won Baek and Young-Khi Lim
Gachon University

Abstract - This study was to investigate the effects of the hot compress pack on alleviating local muscular discomfort, stiff-
ness in limbs as well as the chronic pains such as migraine in terms of hemodynamics. In this study, the hot compress band
was put on the neck and the local physiological change on the stimulation site and the cranial blood circulation change
were examined. We recruited healthy volunteers (n=8, mean age: 32,13 (4.61)), who participated in the magnetic resonance
imaging (MRI) study. Local skin color and temperature were measured for the local effect of the hot compress band and
the changes of intra-cranial and extra-cranial blood vessels were examined with MR angiography (MRA) images. The skin
temperature increased from 36,4 C at the rest condition to 36,7 € and 37.1 C after 15 min and 30 min stimulation,
respectively. The change of the extra-cranial blood vessels between pre-stimulation and post-stimulation of 30 min was sig-
nificantly increased (+38.8%), while the change of the intra-cranial blood vessels was negligible. In this study, we demon-
strated that the hot compress band on the neck yielded the increase of local skin temperature on the stimulation site and
it made an effect on the extracranial circulation. In conclusion, the stimulation with a hot compress could facilitate the
blood circulation, causing to relieve the muscular discomfort, stiffness in limbs as well as the chronic pains such as

migraine,

Keywords : Magnetic resonance imaging (MRI); MR angiography (MRA), Hot compress; Blood circulation; Intra- and ex-

tra-cranial vessels,
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