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ABSTRACT

To In this study, we sought to evaluate related factors affecting lung volume and their significance in
pulmonary function and ventilation disorders. As experimental subjects, 206 normal adult men and women who
underwent a low-dose chest CT scan and a spirometry test were selected at the same time. The experimental
method was to measure lung volume using lung CT images obtained through a low-dose chest CT scan using
deep learning-based AVIEW. Measurements were made using the LCS automatic diagnosis program. In addition,
the results of measuring lung function were obtained using a spirometer, and gender and BMI were selected as
related factors that affect lung volume, and significance was evaluated through an independent sample T-test with
lung volume. As a result of the experiment, it was confirmed that in evaluating lung volume according to gender,
all lung volumes of men were larger than all lung volumes of women. he result of an independent samples T-test
using the respective average values for gender and lung volume showed that all lung volumes were larger in men
than in women, which was significant (p<0.001). And in the evaluation of lung volume according to BMI index,
it was confirmed that all lung volumes of adults with a BMI index of 24 or higher were larger than all lung
volumes of adults with a BMI index of less than 24. However, the independent samples T-test using the
respective average values for BMI index and lung volume did not show a significant result that all lung volumes
were larger in BMI index 24 or higher than in BMI index less than 24 (p<0.055). In the evaluation of lung
volume according to the presence or absence of pulmonary ventilation impairment, it was confirmed that all lung
volumes of adults with normal pulmonary function ventilation were larger than all lung volumes of adults with
pulmonary ventilation impairment. And as a result of the independent sample T-test using the respective average
values for the presence or absence of pulmonary ventilation disorder and lung volume, the result was significant
that all lung volumes were larger in adults with normal pulmonary function ventilation than in adults with
pulmonary function ventilation disorder (p <0.001). Lung volume and spirometry test results are the most
important indicators in evaluating lung health, and using these two indicators together to evaluate lung function
is the most accurate evaluation method. Therefore, it is expected that this study will be used as basic data by
presenting the average lung volume for adults with normal ventilation and adults with impaired lung function and
ventilation in similar future studies on lung volume and vital capacity testing.
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Fig. 1. Pulmonary function test.
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Fig. 2. Low dose Chest CT volume data.
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Table 1. Lung Volume Average by Gender (Unit : cc)

Gender Male Female
Number 100 106
Whole  Average 4854.87+1074.22*% 3821.16 +636.31*
Lung
Volume SDE 107.42 61.80
Right  Average 2367.73+519.07*  2160.23 +289.37*
Lung
Volume SDE 51.91 28.11
Left Average  2211.35+599.81%* 1687.18 +350.84*
Lung
Volume SDE 59.98 34.08

(*p<0.001)  SDE : Standard Deviation Error rate
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Table 2. Lung Volume Average by BMI  (Unit : cc)

BMI < 24 = 24

Number 124 82

Whole Average 422589+ 945.01%  4469.76 + 1105.30%

Lung

Volume SDE 84.87 122.06
Right Average 2329.50+457.42%  2486.57 +499.95*
Lung

Volume  §pE 41.08 55.21

Left  Average 1093.48 & 520.63%*
Lung
Volume  §pg 46.75 65.95

1999.32 + 597.17*

(*p<0.055)  SDE : Standard Deviation Error rate
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Table 2. Lung Volume Average by Pulmonary function
(Unit : cc)
Lung Function Normal Ventilation disorders
Number 104 102
Whole  Average 4664.65+ 1161.84*%  3974.57 + 690.65*

Lung
Volume SDE 113.93 68.39

Right  Average 2507.52+577.61*  2274.26 + 349.99*
Lung

Volume SDE 54.68 34.65

Left Average  2178.30 + 595.84* 1700.32 + 376.90*
Lung

Volume SDE 58.43 37.32

(*p<0.001)  SDE : Standard Deviation Error rate

IV. DISCUSSION

717l Ad<le] #H-& z|

th A olEe digt Folds 3
1 PSS Ver. 25 SAZ 21
frolds Hrhskglth

2
o‘:.;‘,

L fole A%e »}Emm yore
200430 HuH HAT T AFogx
4w ohel volo] we} Mas: 4
2stett, 4yol Sguet A4 o 2 A
O Rasel B e A
3]

FoCT= 53 5 CTIY =% tﬂ

r1r

T 2 oo of

—

M o X ox Oko

N_,_n_,

i)

o
=

§4, S84, AN A2 FHAsA %7*6}913}.
A

a 3

2 A Ay Qe g H8H ) oA 7t
*1 GAe] BRE wgHo] oA RE HEHuT}
Ak AS AT F Sdslen, fofd Ais

YER AT
20200 HauE AdG 5o AFdAE AN

BMI A<+& 7Fx A4R1e] A5 #7153 SAAQ]
oS UEidA @t Busglioil o<l
Tl = BMI A5 2 H&4e oigk Z}7te] ot
S o] 83 SYEE T-test 23} BMI A9} o

LA Fogt A3E VeERgA dTh
20030l Harg <tedn] T A= AlS
;ﬂ ]51— 74/\]_0111\1 J:]]_GL;G

4z 1] wojof §

=

A ABF AAE B9 A7) 8] gl f5o
2 7% @) A A3 A7% @) Aol
X

oL
o
frt
ShiA
e
ol
32
,ﬂ
rl
Ay
oL O_\:
N
(Z
o
ok
-z

£
H op
oo o
£
ofo
X IQ
D
f
%
N

R

o
2
B
il
r% i o
o £
30 o o,
o ook
fr 1o 32 ©
o
r
re
L 1
o
o
5
~N

m o Nk g o
rod

{0 o oxb o
ALy

G

sl
ol
r

M
A
D)
bl
fru

5 CT ZAE #1715 %A B

sk Al - o] 2067

ada gelg 7t

|4 AsH5H EFAE o8t AEgg dA ¥
Pz

84, 9984, 4984 47 S4sA0m,
=

lo,
ol
-z
@)
—
o
0%
o, o
o
N o‘:o
o
&,

i)

A

BRI 21 tH(p<0.001). 2] 3L BMI x]¢ o w=
Aol ol Hrke foe A3E YEhA
Th(p<0.055). ¥& 27} A& 1A} A= v
Hrlst=d 71 223 A FolH, o] F
A AHESE W 715S BrkeE Ao
g W7k elth, e ER B ATl A
i} ~l§Lak AArel digh & FAF AT Al
7] A A3 #HrlE 3] el 4l
A&7 BAPs AAsY 7 xR &
Zolgtal A F )

URieA

o
_T'_/ﬁ, il
ééoﬁmcﬁiﬁﬁo-\:-{ﬂﬁﬁrﬂlo

7



Significance Evaluation of Lung Volume and Pulmonary Dysfunction

L

Acknowledgement

2 AT 2023 FAbFEY St Wit

AT ek,

[1]

[2]

[3]

[4]

[5]

[6]

[71

[8]

Reference

W. D. Kim, "Clinical use of pulmonary function
tests", The Korean Academy of Tuberculosis and
Respiratory Diseases, Workshop.1991, pp. 409-411,
1991.

J. Y. Kim, W. J. Shin, S. H. Sim, S. I. Baek, B. G.
Lee, D. I. Park, "Comparative Study of Normal
Group and Depression Group (pulmonary Function is
Below Expected Value) by DSOM", Journal of
Physiology & Pathology in Korean Medicine, Vol.
23, No. 3, pp. 723-733, 2009.

E. H. Song, Y. M. Oh, S. B. Hong, T. S. Shim, C.
M. Lim, S. D. Lee, Y. S. Koh, W. S. Kim, D. S.
Kim, W. D. Kim, T. H. Kim, "Selection of
Reference Equations for Lung Volumes and Diffusing
Capacity in Korea", Tuberculosis and Respiratory
Diseases, Vol. 61, No. 3, pp. 218-226, 2006.
http://dx.doi.org/10.4046/trd.2006.61.3.218

K. T. Hong, E. Y. Kang, J. Y. Rhee, J. H. Kim, J.
A. Choi, J. Y. Cho, Y. W. Oh, W. H. Suh,
"High-Resolution CT in Patients with Chronic
Airflow Obstruction: Correlation with Clinical
Diagnosis and Pulmonary Function Test", Korean
Journal of Radiology, Vol. 42, No. 6, pp. 939-945,
2000. https://doi.org/10.3348/jkrs.2000.42.6.939

H. H. Sung, C. H. Park, "Correlation between Body
Composition and Vital Capacity", The Korean
Entertainment Industry Association, Vol. 7, No. 4,
pp- 217-223, 2003.
https://doi.org/10.21184/jkeia.2013.12.7.4.217

S. Y. Im, H. I. Yun, "Interpretation of Pulmonary
Function Tests and Optimization of Inhalation
Therapy", The Korean Journal of Medicine, Vol. 96,
No. 3, pp. 209-217, 2021.
https://doi.org/10.3904/kjm.2021.96.3.209

https://www.corelinesoft.com/en/lcs/

J. M. Son, J. H. Kim, "A Study of Age - related
Patterns in Body Composition by Segmental

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Bioelectrical Impedance Analysis for Koreans",
Journal of The Korean Dietetic Association, Vol. 7,
No. 2, pp. 153-158, 2001.

T. L. Petty, "SIMPLE OFFICE SPIROMETRY",
Clinics in Chest Medicine, Vol. 22, No. 4, pp.
845-859, 2001.
http://dx.doi.org/10.1016/s0272-5231(05)70070-8

Gary T. Ferguson, Paul L. Enright, "Office
Spirometry for Lung Health Assessment in Adults:
A Consensus Statement From the National Lung
Health Education Program", CHEST, Vol. 117, No.
4, pp. 1146-1161,2000.
https://doi.org/10.1378/chest.117.4.1146

E H. Song, M. Y. Oh, S. B. Hong, T. S. Shim, C.
M. Lim, S. D. Lee, Y. S. Koh, W. S. Kim, D. S.
Kim, W. D. Kim, T. H. Kim, "Selection of
Reference Equations for Lung Volumes and
DiffusingCapacity in Korea", Tuberculosis and
respiratory diseases, Vol. 61, No. 3, pp. 218-226,
2006. https://doi.org/10.4046/trd.2006.61.3.218

https://publications.corelinesoft.com/

J. K. Choi, D. M. Paek, J. O. Lee, "Normal
Predictive Values of Spirometry in Korean
Population", Tuberculosis and respiratory diseases,
Vol. 58, No. 3, pp. 230-242, 2005.
http://doi.org/10.4046/trd.2005.58.3.230

H. S. Kim, S. H, Cho, "Correlation between Body
Composition and Lung Function in Healthy Adults",
Journal of The Korean Society of Integrative
Medicine, Vol. 8, No. 2, pp. 53-61, 2020.
https://doi.org/10.15268/ksim.2020.8.2.053

Y. M. Ahn, W. J. Ko, C. H. Kim, "Accuracy of
Spirometry at Predicting Restrictive Pulmonary
Impairment”, Tuberculosis and Respiratory Diseases,
Vol. 54, No. 3, pp. 330-337, 2003.

772



"J. Korean Soc. Radiol., Vol. 17, No. 5, October 2023"

443 7% 7)ol T oA B}

2 %

ATl E HAgHel dFE vAE dd AAEF A7l 7ol e FoIds Arhsta st
ATk At ons AdF F5 CTAAS ALFAAE FA Sl A 4l & - of 2068S A
lom Ao ns AMYE F5 CTAARE 853 9 CT 945 ol &3te] #8845 Had 7]t
AVIEW LCS Aset L2 a3s o] gste] SASII 1e]al AGFAE ol &ste] #Arlss 54T 2
e F5on HEAd GFgs nAE d AARE 4 9 BMIE At HE&H ] SHEE T-
test Fate] TS Hrletaal silvh. AdAI el mE #H84o Pl Hdo nE H&H
o] oje] B HEAET Atk AS AT = ANUTE A B A& A0 digk 77 Adge o8
g SHEE Ttest 23 Fo] ofdutt BE #&4o] t] Avke A= Fo8 23S UEb Ath(p<0.0

0] &3 =UFTH T-test 23 BMI A3 24 o]A}o] BMI A= 24 njutRt} 2= g &7o] o avt= Ay
frolgh AaE )Gl ol W #8249 Frtel A #H7]E 3]

R A 29 (p<0.055). 7]
]

=
o) BE Hado] Hrls &7 Gojaele] RE ALART Ak AL dA 5 T 1)

o
o,
0,

¢

75 &7 7 2 w8 Ao gk Zhzhe] ks o] &3 SHEE T-test 23 7T 7] A
Aele] A7l 7] GejdAneh mE Aol o Ak Avhs fod AuE UEThp<0.001).
gH 3 e AL Ak o A7 Arbehed A Fe9 AFelu, o] T RS @ ALEsh]
7] D

52 WS ol 4 AR Bk eItk 2B ¥ ATdlAs W e A8 Ak o
FF 441 AT A S7s B7) AR AR A7) 2] el Ael gid A8d B AN st

Nopo 8oE ox koo rlr e 22

A7t Fu o]z

ek A% Ag]
(R} AR oY Qatolstur SPARAY
@AAR) o2 SAFETyel WA ot PN

773





