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Disease Testing in Pelvic Pain Patients: Comparison between
Ultrasound and Computed Tomography Imaging
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The uterus, one of women'’s reproductive organs, is also closely related to women’s health.
Among them, hemorrhagic luteal cysts, one of the causes of pelvic pain that women often experience,
were observed through CT and ultrasound, and the quality of images was evaluated through quantitative
and qualitative evaluations. This study sought to find out whether the test method is more helpful to
patients during CT and ultrasound. This study was conducted on 15 adolescent women and 15 adult
women (21.31£3.45 average age). The equipment used for filming used EC3-10X (3~10 MHZ) and Philips
Mx8000 iCT 256 among Endocavity Probes among Ecube Platinum. After setting a constant ROl on
the cyst and the interface as a quantitative analysis method, SNR and CNR values were measured
on a 5-point scale based on image quality, lesion clarity, image distortion, clarity of the interface, and
motion artifacts (p<0.05). Independent t-test and Mann Whiteny U were performed, and the statistical
program used was noted when SPSS (Version 22.0 for windows software package, Chicago, IL, USA]
was statistically less than 0.05. Comparing the SNR and CNR values for this experiment, it can be seen
that the SNR value was higher in the case of CT images (p <0.05). As a result of the qualitative evaluation,
the quality of the image, the clarity of the lesion, the distortion of the image, the clarity of the interface,
and the clarity of the boundary were measured on a 5-point scale based on the movement artifact.
Comparing each score, CT images scored higher with a finer difference than ultrasound images (p < 0.05).
In conclusion, both test methods showed excellent results in finding the patient’s lesions. However, in
quantitative and qualitative evaluations, CT produced higher results in detecting lesions than ultrasound.
However, for cyst tests that require continuous observation, ultrasonography, a non-invasive method
that is advantageous for patients, will be clinically useful. Therefore, observing the patient’s lesions by
appropriately distributing these two test methods will provide optimal diagnostic information. These
results will be useful for providing clinical basic data and educational materials to CT and US users in the
future.
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Table 1. Ultrasound scanning paramater

Table 2. CT scanning parameter

Parameters Pelvis
Frequency 7.5 MHZ
Gain 38%
Dynamic range 75
Frame rate 65
TISY / MISY 0.8/0.91

“Thermal Index for Soft Tissue
YMechanical Index for Soft Tissue

Fig. 2. Philips Mx8000 Quad iCT 256 (Philips, Healthcare,
Cleveland, USA).
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Pelvis
Parameter
CT (Axial) CT (Coronal)

kVp 120 120
mAs 80 90
Pitch 0.75 0.75
Algorithm Standard Standard
Detector 256 256
Rotation time (sec) 0.3 0.3
Window level 60 60

—

Fig. 4. ROI (Region of Interest) image by US.
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Table 3. Quantitative analysis value of measured SNR (Back- Table 5. Quantitative analysis value of measured CNR
ground)

Ultrasound CT (Axial) CT (Coronal)
Ultrasound CT (Axial) CT (Coronal)
Area (mm?) 136 136 136
Area (mm?) 160 160 160 Mean 96.05 89.04 111.06
Mean 0.05 0.19 0.15 CNR? 30491046  65.58%+0.76  78.01%0.63
SNRY 0.04+0.23 0.12£0.17 0.17£0.38

Numbers are mean + standard deviation, (p <0.05).
(independent t-test, p < 0.0S).
“Signal to Noise Ratio

Numbers are mean + standard deviation, (p < 0.05).
(independent t-test, p < 0.05).
?Contrast to Noise Ratio

Table 6. Comparison of each item according to CT and Ultra-

Table 4. Quantitative analysis value of measured SNR (Cyst) sound
Ultrasound CT (Axial) CT (Coronal) CT Ultrasound
Area (mm?) 124 124 124 Image quality 4.00%+0.30 3.75£0.42
Mean 101.27 138.25 110.92 Lesion conspicuity 3.76+£0.10 3.68+0.30
SNRY 23.05£0.57 49.03+2.01 55.05+1.98 Boundary 3.90+0.74 3.50+0.48
Motion artifact 4.07£0.01 3.04£0.06

Numbers are mean + standard deviation, (p <0.05).
(independent t-test, p < 0.05).
“Signal to Noise Ratio
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Numbers are mean + standard deviation, (p <0.005), (Mann Whiteney
U-test).
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(@) CT coronal image

(b) CT axial image

(c) Ultrasound image

Fig. 5. Image quality, motion artifact image

3.75+0.4278-& FoJo}9Ith Motion Artifact= Ultrasound
o] B Ao a5 FA dof wheh FAFol gt
71 2ol 3.04£0.068-& Fofstith. CT ¥4
Ultrasound G4} H] W 5}™H Motion Artifact”} ZTHil &
51| 4.07+0.012 FI5HATH(Table 6, Fig. 5).
Boundary= CT 9% Ultrasound ¥4 25 955}
ARE CT Q7dolA dF +H 2] 7he] FAHo] o
Tk vetve= 295 St 344 37 A9
74 Al (Boundary) F=°ll CT 9742l A% 3.90+0.74%
< Ultrasound G749 3% 3.50+0.488= Folslitt.
Lesion Conspicuity®] 7J-¢- Ultrasound®t CT G4+ 25 1
ol FeolA BEE U Ultrasound®] F749] 7%

Jxo] WatAS s|thy weksto] 3.68+0.304S Hof
ShTt. CT 97432] 7% o] F& glo] HastA $Eol

e o] 3,76 +0.1074-2 Holstd et

»
K
2t

N
ol
)

o o

Jo &
of
1o

e ox
o o
rO
o
)
o~
ol
el

o o o
==
ik
¢
m {
o of
oY
>
rir
-~ F‘IE
ol
or
o
4o
&
ot
o
k]
0,
__);I_‘l‘
1o
ol

g, 4
)
o
Of
4o, M
[
pacs
=
rJ
>,
4z
do
lo
Ko
o,

R
Bl
st
4> e
oA
o)

= = o
D
Py
oo
£
N
>
rlr
e
jutal

_l'r‘
-H
b I

-
w
g
ol
ox

H O oo x -z
o o

of
>

[13]. T F919] 5219 9 &S50l 715, |

o
i
o,
oA
_\EL
ol
el
s
A
oft
(o]
e
e
ot
righ
)
H1
o
>
i
-

Iy
— 0
e
re
-
<
X
r
o iz
1
(o]
o
lo
il
olo
Al
i
o e
o ok

Lo @ %0

]
-

)

o

o

f

N

ol

B

o

&

1o

e

—

o

S~

i

o

2 o
M o2
Ei

B

o o

r i
%)
Z
i)
@)
Z
=
2
)
ol
o,
ot
Y
ol
>
=)

N o
=)
Y

3 ET AAFzZ o] ROIE A A5}
Stk %A B7}ol4 SNRT CNR B
S0} Gl vlol =2 Aagto] EEH AT 18

1} G4} Blrstele o o

o @ dd ox fL 1o T

_O‘
A Lok o
4
0
H
— ol

el

i
_?L
LS

o
T

e e
noQoh
of
oX
)

BN
oo

filo
lo
i)
r
olt _r‘I_‘
2
r
e
-+
rr
M
=
@)
—
o
i
o=
=
o
‘_|>:

Sonographer®} &4 10| 1614 sEAZ 4=
2 FA4 2 HIF A9

o] Aut Rk, QlFE FFE IS
A2 CT Fdol 400+

= 3752042782 ES5H3H
vl 0254 =A B7H= S

3.76 +0.1072 3535197,

o
£ A
I
H1
1o
o,
w -{O
@)
—
of
o

=}
2,
2
lo
()N
oo
I+
W
(]

39 %
of ©

go :

1.
29

[FA—
Q

o o
lo

)
1o
o ox of of

ox o ox

o 2 fe & m o &

)

ox P HF B
o

flo do rlo

I

of

o

o

i

i)

olt

ol

N

R=)

sl

2

o

o

10 pw

L

T

O g HIT
mE

o%

|"9,15 ) —E—l‘ F{E —E—l‘
K> og 2
)

it

r
¢

oy
lo
N
o
ol
o
kil
rir
)
2
@)
—
of
o
1o
<
p—]
=3
o

R
El
o
T =
= S Oﬁ;
W 1°
ol
b
o

N,
rE
i)
Hu
ol
TN
tlo
=
El
%
e
)
rg
o 8
0Q
&
-,
o

o,
H1
i
Hir

g
2,
ot
o
_

w4
= _N
ox N,
o
ol ool
2t
2o
=
El
b om
o B
2 L
o o my -

re
-
N
N
nk
il
o
olt
el
&
>,
o,
oz
riot
N
f
i)
=
El
HT
o)
o
ol
ol
rr

389



JOURNAL oF RADIATION INDUSTRY

HlolEl7t AITHE o] YEE BEoke o B §

& Aotk A A Case®t dF2= 7HI SAE vl

stol F7HABE As) Aol L w Aoleh 28
5} Gpe] AgH 0.2 A, horst 2] G4 vl
SERELE RS ERE IS P
TP GAe] A T, AFE 5 283} GA
42 Boko] 2g0] B Zoleh. olF F7HUFE WA
Q7Y HYEE £ o Holtk B, $FL A&
F4 Po] Wag] F7 BAW ARE 55 2ot
At G Eo) it Hlolel S 271 B1Sate] YE 2]
¥E n)Eehs 978 APste] AT 4L £ Aot
[19].

52 8

7122 = 8} CT, US AH&AM Al w-S5Atw A
Zlo]tt,

023

=
_

1. Park JH and Ha YM. 2018. The Influence of Disease-related
Characteristics and Symptom Stress on Endometriosis Qual-
ity of Life of Women with Endometriosis. J. Digit. Converg.
16(8):243-252. https//doi.org/10.14400/JDC.2018.16.8.243.

2.Kim YT. 2012. Acute Gynecologic Disorders in Adolescents:
CT Findings. J. Korean Soc. Radiol. 67(3):195-204. https://doi.
org/10.3348 /jksr.2012.67.3.195.

3. Kang SS. Park JJ and Park SY. 2019. Incidental Ovarian Lesions. .
Korean Soc. Radiol. 80(6):1060-1074. https//doi.org/10.3348/
jksr.2019.80.6.1060.

4. Park KM. 2014. A clinical Study on 2 Cases of Hemorrhag-
ic Corpus Luteal Cyst. JAMS 27(4):121-132. https://doi.
org/10.15204/jkobgy.2014.27.4.121.

390

5. Shin SJ and Jeong BJ. 2013. Principle and Comprehension of
Ultrasound Imaging, Introduction to Musculoskeletal Ultra-
sonography. J. Korean Orthop. Assoc. 48(5):32S. https://doi.
org/10.4055/jkoa.2013.48.5.325.

6. Yeo SH, Lee SM and Cho KH. 2013. The Usefulness of Ultraso-
nography in Painful Hip. KSUM 32(1):1-15.

7.Lee JW and Jung HM. 2017. Evaluation of Radiation Dose and
Image Quality according to CT Table Height. J. Korean Soc. Radi-
ol. 11(6):453-458. https://doi.org/10.7742/jksr.2017.11.6.453.

8.Kim YH, Lee CN, Han S, Jeon KJ and Choi YJ. 2020. Quan-
titative analysis of metal artifact reduction using the autoedge
counting method in conebeam computed tomography. Sci. Rep.
10(1):72-88. https://doi.org/10.1038/s41598-020-65644-3.

9.Hong DH. 2017. Research of Protocols for Optimization of
Exposure Dose in Abdominopelvic CT. JRST 40(2):245-251.
https://doi.org/10.17946/JRST.2017.40.2.09.

10. Choe SA. 2023. The Status and Challenges of Korean Women'’s
Gynecological Health Service Utilization. KIHASA 321(3):18-
27.

11. Kim HJ. 2019. Usefulness Evaluation of Algorithm Conversion
Method for Dose Reduction in Brain CT Examination. JKSR
13(3):481-487. https://doi.org/10.7742 /jksr.2019.13.3.481.

12. Kim HJ, Lee HM and Joon Y. 2022. Accuracy and Usefulness of
Volume Measurement using CT and Ultrasound Scan Data. JKSR
16(3):289-294. https://doi.org/10.7742 /jksr.2022.16.3.289.

13. Cho JY and Ye SY. 2017. GLCM Algorithm Image Analysis of
Nonalcoholic Fatty Liver and Focal Fat Sparing Zone in the
Ultrasonography. JRST 40(2):205-211. https://doi.org/10.
17946/JRST.2017.40.2.04.

14. Seok JI. 2021. Ultrasound Imaging of the Diaphragm. J. Kore-
an Neurol. Assoc. 39(4):270-273. https://doi.org/10.17340/
jkna.2021.4.2.

15. Kwak JG, Choi NG, Dong KR, Shin JY, Kim HS and Kim HS.
2019. Assessment of Image Quality according to Pressure and
Position Change of Transducer during Abdominal Ultrasonog-
raphy. J. Radiat. Ind. 13(2):109-118.

16. Son JM and Lee JH. 2023. Comparison of Ultrasound Image
Quality using Edge Enhancement Mask. JKSR 17(1):157-165.
https://doi.org/10.7742/jksr.2023.17.1.157.

17.Jin HM, Lee ME and Kim JH. 2014. Computer-aided Image
Quality Evaluation of Ultrasound Imaging Systems. J. Korean
Soc. Radiol. 20(1):45-52.

18. Gang HH, Choi W] and Kim DH. 2021. Image Quality and
Dose Assessment According to Examination Mode during
Head CT Examination. JKSR 15(4):437-444. https://doi.
org/10.7742/jksr.2021.15.4.437.

19. Lee SH, Park HJ, Kim HT, Park SY, Heo I, Hwang EH, Shin BC
and Hwang MS. 2022. Musculoskeletal Ultrasound Findings of
Knee Pain Patients: A Retrospective Observational Study. JRMR
32(2):163-171. https://doi.org/10.18325/jkmr.2022.32.2.163.



