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ABSTRACT

Ultrasound is known to be harmless to the human body and is widely used in obstetrics and gynecology to
confirm the diagnosis and development status of fetus. Diagnosis Although long - term use of ultrasound may
cause changes in body temperature, studies on the uterine temperature changes due to ultrasound have been
lacking. The purpose of this study was to investigate the change of temperature according to ultrasonic scanning
time using a self - produced uterine model phantom. Ultrasound equipment and a 4MHz convex probe were used
to construct the uterine model phantom similar to the human uterus using acrylic and pig uterus, which are tissue
equivalents. Three probe type thermometers were installed to measure the inside of the acrylic water tank, the
uterus, and the atmospheric temperature. The temperature of the uterine phantom was ascertained by measuring
the temperature of the subject for 6 hours, 361 times. In this study, the possibility of human body temperature
elevation due to ultrasound could be confirmed and this study will be used as the basic data of ultrasonic heat

absorption study.

Keywords: Ultrasound, Scan Time, Uterine Model Phantom, Heat Absorption index, convex probe

[. INTRODUCTION

G EAE AT A AR B35 1018, 199
QA A 12582 b o] Bt 3-43)

]
zostel, o7kl 7k FH4el 16 Hz~20 Ko 9l 97 JAIRE BT} 38 o] W FX|gal 1
Mg 279 Sutg way AwHom osg  EAH
Zo = 1~20 Mzo] F3p7F o] &5 a1 gk et mEkA Ul RS2 253 gl o wol
FAoNA O 25T BAMD S AFESHA] Eethe E "Hoe A4S o 7 dn
Aol A ehdAds 7Hl Aake e ol il gle AAl F Ejotoll Al Fallgh d&FS mA = Ul
H 53] AFRdatel = FAelAl o <l g 2 59, o3 sl So] 9lon E35 oo
o} WAl 712 2 9E AFEstal Rl Aby Lol A=at Ao AAF AL D AA L H o]
olgtol M AlBE = AA T 2STE 64%9 H& 7} A7 BFo] ol QAlB o Eg A &%
S A glom AT A7 HE A sk o g o urAl wa glofo] Al el Qe
A o o AR Y T YR 2S99 oaguy 03 % Qe Q24 B Be o FEo
She Clel BF gk AR FAE IR g 2ot Aol fAE 9B Fu Aok
o2 Sdn HIE YAY 2euE ddstel ARl 47
A SPE JrFe He 259 A 352 A WH-2we7F sttty gloto] gk FaldS &
* Corresponding Author: Yeong-Cheol Heo E-mail: eehrrn@hanmail.net Tel: +82-31-740-7134 895

Address: Department of Radiological science, college of health science, Eulji University, 553 Sanseong-Daero, Sujeong-gu,

Seongnam-si, Gyeonggi-do, 13135 Republic of Korea



Assessment of Uterine Internal Temperature according to the Time of Convex Probe Injection using a Self-made Uterine

Model Phantom

PJ Ross P2 s A2z o] 1A e] Az} 4]
T27h fFAbsk Tk Barshglnt ofel ¥ Aol A]
= HAATE ol &ste] Ag F e AHS AA
A apglon o]g S a3 FAL ARkl e

AUl WEp o g ehofr Al shith

I, MATERIALS AND METHODS
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Fig. 1. Im tall desk and Scm tall wooden plywood
under the 20x20x20 cm’ uterus model phantom with
three probe thermometers.
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Table 1. The average temperature of each thermometer

temp
source

+

starting average Atemp P P

; acrylic tank  26.9 2738 +0.219 0.7 0.929**
I Observer uterus 26.8 27.25+0.193 0.7 0.000  0.956**
ambient 28.9 28.56 £ 0.137 0.4 -0.69%*

T

|| p" 1 ANOVA test, post hoc test verified by dunnett T3,
p’ : Pearson’s correlations test,
Atemp : difference of temperature

Fig. 2. Observers were stationed 31 from the experim
ent to minimize influence of the observer's body tempe
rature on the probes.

I, RESULT
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Fig. 3. This is the image of uterus model phantom ex
amined in this study, The marking shown in the imag
¢ is the uterus of phantom.
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Fig. 4. The internal temperature of the acrylic tank(A)
and the internal temperature of the uterus(B) increased
relative to time, The atmospheric temperature(C) decrea
sed slightly then reached equilibrium.
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o] gl WAMOE AL 1Yol grh
W7 ejobol Al WA 0. Q13

R =4
Fol glof AT ¥ GoelA g ol

o2 M oo

AT7HA] Bad B A5 25971 |
ofell Al frald YIS FaL Avk= Bales gldA
B E2EukE Qla AR A=t dedn
d Efjolell thet S s FAE = glut
g g ook 2y 259 Qg Al &
Zstel] ek Ag-F B3 Aol ol & A
T = A A WEHS AA A AEte] 2E9)




Assessment of Uterine Internal Temperature according to the Time of Convex Probe Injection using a Self-made Uterine

Model Phantom

TAAZbo| 2 2% W3} o5& gRlslara) &)
A=

E AFGAME 4 Mz convex probeES Az
Holl 6A17F Bk FAIE FASE A3 A S Bk #p
sUl et oz "d Fx UFe] 2571 ¢F 0.7 C A

% As stk

OS_ h A 1 o
S Haskgt

3 Eun T 439 239 HANR 265 4
(650 ml)9] =% WstE dolH = Aol A 30
FoF w3 Al 05 Co 2% A4S st o
S Ao 25T FAF Al A EEETE 50
o 2571 C ol AsH e Bisgith

F Sl A& w3t 253 FAF AIZER 3157}
Boldg5 AEo 2E7 AFdte] Aol 4%
S AE RS Busla A el ostw AA
womas o] gste] WHEowd 2= adt
5 gk AFelA wjEAy R gl EAY
shitta ®asgith 7 T FRAEHS o8
g 2539 E8€ 2wt AFAN 25T =
ol M} 27t Adsetdttal Basklvt & <A
Toll A g 2592 Qg Aok ofa™
FRUFY 24 Aie ol A5 dA
sles o AT

Martines 5°1¢] 7ol oJatd Al Fol Al LAY
st 119 ool Al 43S & FEo] o FH
F AHE, FHE, e Ts, AFAE, 249
S, aelal AT Fo] EAfivtal B skl
o = JAFelA 24 eeor A% <
whayo] gjotol Al AEFS mE Ths/dol digh Al
A71E s o]Fo] Akl upepa] zpguFe
2571 0.7C S 2 AT Aot kA EA
G AFE vl BYS u 259E A% AT
= Aol Al 271 "otel m A= Gkl g
A7 Basi & U

AT A g Aol AgE o] AR

o
o
fru
>,

3 thi= A3 convex probe ¢ T

of AgS JdshA| HE3sk Ao
SHAIE 7HA 3L Qo dAde A o] Fofx] &=
Z29 AL AZHS Zgste] AA] dAbel A

A= dAl T 2ede 4= dEva

3

I8

@

il

o ot
o

ol

o

e O o oo
U Ay

&
%0,
@

9g AA Adstel 49 AYsA

&3 AR A Wl v AE LEm sl
A7 A7E Agslcred fog
4+ qle,

o
oL
DY
=
e
Q,
=y
rlr
N
I
I
)
o
D
52
in)
>
fr ol

ofl

=

)

oft
TR RNEY

V., CONCLUSION
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