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Comparison of Sizes of Anatomical Structures according to Scan Position Changes
in Patients with Interstitial Lung Disease Using High-Resolution Thoracic CT

Jae-min Lee"-Je-heon Park?-Ju-seong Kim?:Cheong-Hwan Lim?-Ki-Baek Lee?

Y Department of Radiology, Seoul Asan Medical Center
? Department of Radiological Science, Hanseo University

Y Biomedical Engineering Research Center, Asan Institute for Life Sciences, Asan Medical Center

Abstract High-Resolution thoracic CT (HRCT) is a scanning protocol in which thin slice thickness and sharpness algorithm
are utilized to enhance image resolution for diagnosis and assessment of interstitial lung disease (ILD). This examination
is sometimes performed in both supine and prone position to improve sensitivity to early changes of these conditions,
Anatomical structures (the size of lung field and heart and descending aorta) of 150 patients who underwent HRCT were
retrospectively compared, HRCT had been conducted in two positions (supine and prone), Data were divided into five
groups according to patient body weights (from 40 to more than 80kg, 10kg intervals, 60 patients/each group).
Quantitative analysis was utilized in Image J program. In the supine position defined as the control group, the average
values of lung fields and heart size and aorta were compared with the prone position defined as the experimental group.
The size of the lungs was found to be higher in the supine position, and it was confirmed that there was a statistically
significant difference in patients over 70 kg (p€0.05). In addition, both sizes of the heart and descending aorta were larg-
er in prone position, but in the case of the heart, there was no correlation with the presence or absence of ILD disease
(»0.05). Also, the area of prone in the descending aorta was higher than supine position, but there was no statistically
significant difference between supine and prone position (p)0.05). In conclusion, when the severity of ILD disease was
severe, there was no statistically significant difference in the area difference between supine and prone position, so it is
considered that it will be helpful in diagnostic decision,

Key Words : Interstitial Lung Disease, Size Change of Thoracic Structures, Supine Position, Prone Position, Quantitative
Assessment, High-Resolution Thoracic CT
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Table 1, Scan and image acquisition parameters,

D) Algoll w2 A A1) Supinedt Prone position®]|A]
o] vl

LE ghrte] 29A19) = $lo] #HF(lung apex)HF-H
F4l(adrenal) 74| #| HA|E S HRCTE Al3Y5}31
oh A S AAME Y Holgo| A FEe YAl
Supine position®® T35S Inspiration §F & ZAE
Prone position®2 W7Aslo] FUsHA FES 221 35

S Inspirationsto] GAME S5t GA| BA5el7] 9

3t 270 @ A} B era}u] = Hof|A ARgEE 24}
514 W35 cHTable 1),
fjEeld o] 77] 2L 93] F AA|(supine vs

prone) oA Z gEA}R] Hj-Full g (aortic arch)o] Hol= 9
A, 5 (pulmonary artery)o] Hol G4, A4
(right ventricle; RV)3} A4 (left ventricle; LV)o] g+
A ol el 4 el B S AL 2
T golEE %S 7o & thal TE(A: 40-50 ke
ujgk, B: 50-60 kg 1|9k C: 60-70 kg w]gk D: 70-80
kg "9k, E: 80 kg oJAPDL.E 10 kg 7HACZ 3079

olels Ao FH R Mefsiol vl LHsHYe,
22 BXAL2 Image J(US National Institute of Health,
NIH) Z273& o]8s}glom Akl WAL =735)7)
aliA FAZKL. I M7} of 2] ¥ vk o s SA A At
£ 4H551E BiasE &°17] 98l the g 2] AAHL.K.B)

Somatom Definition AS+

Dose modulation
Scan type
Rotation Time
Pitch & Speed

Collimation

kernel

120 kV / 100 eff. mA

Spiral mode
0.5 seconds
1
0.6 mm
Supine BOOf sharp
Prone BO0s sharp
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H|(right lung; RL), ¥9Z& H(left lung; LL), %Z #|(both
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H| 5 eH(Fig. 1),
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CHrig. 2. AFA B SlaA T A BEe] w o
A o|glel RL, LL, BLS B S4sigion], el 7
2491 B4 T3] 490 Al 28] QAL LL, BLo
A
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3

M

3. 4 24

A A9 Ao w2 Supined} Prone position©fA]
o) S8H(RL, LL, BL3 4%, o3 thgul 27| Aol
H| 39} ILD A3ke] Mild9} Severe Abo]e] zbA|| ¥Ms}ol| wh
E Zjo|& v|wsh] Y8 SHHEE 77 (independent
t—test) 2 A=At ALHAQ HlolH o] =252 Bt
FZHAHstandard deviation; SD)= EA|SF 3L, p—value
0,052 AMEBIIT) EAZE T3S SPSS(Version 220,
SPSS, Chicago, IL, USA)E ©|-83}9ch.

D AF 2E =E I+ sATH A4

RE A} 150 0] FE Q1T FAA B4 Anks
Fig, 3o Uepiglct. A4 Al59] 3
(range:42—-100)°|9)oH, H4f 7= 162 £ 9.2 cm(range:
142-1849) ek, 15 2 Hat AT A 15(46.33 ke,
B 15(53.4 kg), C 715(63.43 kg), D 15(73.67 kg), B
T1E(85.57 kg)ol}lewH, TIF A-EE A& AlFol v
sto] 7]% A(155 cm)ollA] E(173 cm)® R5F F7HTE 1
O3 1% APRS A IROI 23, WA TR, B 18O
221, "2 9%), C ZE(o1AF 16, EAF 14%), D 1E(o4Ak
6, Wk 24%), E LRI 0, WA 30%) % etk
A, BY 159 9= o/do] WAL, Ce '@ o149
H&o] A9 553, D, E 259 4= 949 vleol

%_L__g}\.q_ E‘E _’_‘_]%oﬂ /\—] Severe ?_}Z]—% 10_20%‘2‘ 5(]—1] ﬂq

A
Fig. 1. Schemes of measurements for the quantitative analysis, (A) Lung volumes (right lung; RL, left lung; LL, both lung; BL)
(B) Heart volume (C) Descending aorta volume
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B
Fig. 2, Data classification of ILD between mild and severe (A) Total three measured images (aortic arch, pulmonary trunk, four
chamber or heart) of a patient with mild ILD (B) Total three measured images of a patient with severe ILD

Age(yrs) 62.28
Helght{cm) 162,59
Weighl(kg) 64.48
Sex Female 66
Male 4
Apelyrs) 63 Apalyrs) 63.77 Apelyrs) 62.23 Agelyrs) 63 Agelyrs) 59.4
Height{cm}) 155.13 Height{cm) 156.13 Height{cm) 161.1 Height(cm) 167.77 Height{cm) 172.83
Weight(kg) 46.33 Weight(kg) 53.4 Weight(kg) 63.43 Weight(kg) 73.67 Weight(kg) 85.57
- Female 23 Female 21 - Female 16 - Female 6 - Female 0
- 20X 20X
Male 7 Male i) Male 14 Male 24 Male 30
Mild 24 Mild 23 Mild 27 Mild 26 Mild 27
Severe i Severe ¥ Severe 3 Severe 4 Severe 3

Fig. 3. Demographic characteristics according to different groups

vs Prone positionof| A 3t Alo]A(A 1159 LL; 1656.9 £

_ B + o 2] =0l
BE 42 oo o #9] WS Supine position 393.9 mm vs 1664.9 + 376.2 mm O Z ProneoA =92
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Table 2, The mean volumes of the lung according to supine versus prone position among Group A, B, C, D, and E

(Unit : millimeter)

The differences

The mean volumes in Supine, Prone position

(Supine minus prone position)

RL(S) RUP) p-Value LLS) LLP) pVaue BLS) BLUP) p-Value RL LL BL

2079.5 20524 1656.9  1664.9 3736.4  3717.3 27 7.9 19
A +431,5  +444.3 0.732 +393.9 3762 0.895 +727.8 +730 0.871 +207.1 #1793  £358.1
2096.9  2035.1 16655  1640.2 3748.7  3675.4 61,7 25.2 73.3
B +370.6 13442 0.344 +352.8  £351.7 0.641 16659  £0661.1 0.486 12079  *199.3  +317.1
2057.5 1952.4 1586 1563.9 3643.6  3516.3 105.1 22 127.2
C i3s3 3326 C%0 iazen aagrs 090 Lgoi1 aseso 18 Lo wosi2 44167
2169.7 2052.6 1691.6 1617.7 3861.3 3670.4 117 73.8 190.8
b +308.9  305.8 0.062 +3258 12916 0.126 +570.5  +541.7 0.041 +227.8 11918  £380.1
. 20367 18843 ¢ 05 16205  1556.4 0.219 3657.3  3440.7 ¢ 05 152.3 64 216.5
+356,7  +281.3 e +3747  £296.2 ) 16729 15282 P 4466 12074 +403.6

Towl 2088 19954 16441 1608.6 37204 3604 926 354 1254
+305.4  +3417 +356,7 13226 +648.3  +605.4 2242  +198.6 13821

Note: SD; standard deviation, RL; right lung, LL; left lung, BL; both lung, S; supine position, P; prone position

ok A Qs RL, LL, BL X% Supine position®||A] =7
et RL, BLY Supine position — Prone position2]
ApA| Bt w2 #) WAL A|Fo] STkl el HAA
A FAAQ Sk B Hylow, 7hE & ZpolE Ha
128 RLO| AC E T12(152.3 + 228 mm), LLO] Ao
D 15(73.8 £ 192.7 mm), BLY] Z9+=E 15(216.5 =
390.5 mm)©°|3itH(Table 2),(Fig. 4A). Supined} Prone
position®] ¥ WA z}o|= RL, LL, BL ®5olA C 157}
A AR Felat o]k giAe, D Tge BL, B
T159] RL, BLO|AM+= p—valueZ} 0.05 ©]3}9] 7to=z =
AX oz {3t 2ol5 HtH(Table 2). A#pA oz 2}
Aloll wh2 A #Hol §22) Zpolef Pt > 125.4 *
372.3 mm (range:19—125.4)2 Supine positiono|A] =
AT,

3) A9 A7

Aol mAe d WAw v BE 18(A-B)A
Prone positiond @] 7|7} #t}, 71& ¥ Prone - Supine
o] P F7] Hol= A TE(138.5 + 127.9 mm), B I=
(139.1 £ 109.2 mm), C 151185 £ 78,7 mm), D L&
(211.9 + 215.8 mm), E T55(138.6 + 91,5 mm)©| It} 11
St Aol UFE S Aol A% D TLgoIA et
on], 1 9| the agelAE SAZeE fofat Ajolrt
At} 128]31 Supine positionof|A D 159 HZF o] C1
gurh W Uehd, D 182 A9k Supinest
Prone positiono| 4] A|50] S7F5(A-E) 4742] H4]
S7F5k3ickTable 3),(Fig. 4B), Ay o= Ao wh
AA Aol 824 Holo] B 149.3 £ 124.6
mm(range:118,5—-211,9)2 Prone positiono| 4] =it}

KX
g
=
L

Table 3, The mean volumes of the heart and descending aorta according to supine versus prone position among Group A,

B, C, D and E (Unit @ millimeter)
The mean volumes of heart The mean volumes of descending aorta
Supine Prone P-Value  Prone - Supine Supine Prone P-Vaue  Prone - Supine
A 1416.94257.5  1555.4%241 ( .05 138.5£127.9 98.1424 107.5+25.7 0.149 9.4%13.5
B 1565.24338.2  1704.4%318.2  0.106 139.1£109.2 1004231 111,4£21.9 0.056 11.3+11
C 1646.91378.9  1765.4%309.1  0.149 118.5+78.7 101,7+22.6 104,7+21.3 0.599 2.9*115
D 1617.8+347.2 1829743583  ( .05 211,94215.8 98+22.1 101,8+21.5 0.502 3.8£10,7
E 1702,51300.2 184111268 0.064 138.6191.5 97.1+21.4 99.84+25.7 0.655 2.7t14
Total 1589.8£312.4  1739.24298.9 149.3%135.8 991226 105£23.2 612,16

Note: SD; standard deviation, The differences (prone minus supine position)
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ol Rl WA A - F A - AR o171

(Unit:mm) Lung (Unit:mm) Heart [UI“]";)'"{"J Descending Aorta
5000 - 2000 -
110 -
4000 - 1500 -
105 4
m Supine m Supine u Supine
3000 - o Prone 1000 - werone || 100 w Prone
2000 | 500 - 95
1000 - 0 - 90 -
. 5 c . . A B c D £ A B c D E
A) B) (@)

Fig. 4, The differences of the volumes between supine and prone position (A) Both lung (B) Heart (C) Descending aorta

4) 515 s =7]

513 disW o] A7]= 443 H|S=8HA Prone position
of|A] B EQkANE, 5 RpA| Ato]o ztol= |9} AdETH
= 2k Aol & Hirt 45 *H Prone - Supine®| Byt A
7] ZFol= A 715(9.4 £ 13,5 mm), B 15(11.3 £ 11 mm),
C 15(2.9 £ 11,5 mm), D 715(3.8 =+ 10.7 mm), E 1%
(2.7 £ 14 mm)o| AT, HE oA F ZpAof| T F
AF o= o3t 2tol= QIS okl s o] 7 AbA|9
w2 A F Q] F7]9] Zfoli= 6 + 12,1 mmo| FroE H|e}
Aol vlgiAlE A1Hom AL 2jolg HAATHTable 3),
I AHH o2 AlFo] A2 IER1 A, B YA I1E
(C, D, B)I} g o & Xolg B rh(Fig. 40).

15099 nE RS Ao 2 Milde] A= & 106
(70.6%) 22 A 12 179, B 15 199, C 15 26, D 1
5 259, E 115 19o 2 YEIG O, Severe A= &
44v8(29.3%) .2 A 1% 139, B 1E 114, C 1& 44,
D 71& 59, E 1% 11428 YepdtHTable 4).

@ = &4
Mild Ao A #H|o] 822 RL, LL, BL ®5 Supine

position®f| 4] thZ3} o] =7 YERgTE Supine position

Table 4. Mild case and severe case

vs Prone position: RL; 2,169.2 = 342.7 mm vs 2,053.4
+ 3297 mm (X}0]:115,7 + 229.9 mm), LL; 1,716.61 £
3217 mm vs 1,665.8 = 3016 mm (X}o]:51,1 £ 1937
mm), BL; 3,885.8 + 606.7 mm vs 3,718.8 + 582.9 (X}
0]:166.9 + 390.6 mm). 3}, Severe BXIOAE RL, 1L,
BL 2% Mild AFE] 9] 3A}e} H|S=3) 01}, Supine — Prone
position®] HZko] RL(43.3 £ 205 mm), LL(14.4 +
167.5 mm), BL(21.5 * 299 mm)& Mild2} H]@ 4] 2g]
o}, AAA Q1 SATA = Mild AEjollA = FAACE 79
gt ZpolE HAAITE, Severe AEjolA= Zpo|7b gllHt
(P=0.815), E3F Milde} Severe AE]S] 3RS v W5t
< o] Supine¥} Prone position W5 Mild AFE] 2] 2k} |
A o] £ UEFTtHTable 5),

(2) A 5F sl =7

AlzFo] FQ= Mild ¥A}l+= Supine position vs Prone
position®|A] 1,565.8 + 297.4 mm vs 1,712.4 * 271.3
mm (%}©]:146.6 + 1287 mm) =2 YERGEIL, Severe TA=
1,639.6 £ 303.7 mm vs 1,797 £ 272.5 mm (*}©]:157.3
T 11,7 mm) 2 et A7e] A dgho] Aok At
o] mE FAKOE {3t ApolE Ko™ (p(0.05),
Mild2} Severe $HA} H% Prone positionof|A] 41A+H2] HA]
o] #A YeEkRtt,

315y s o] 9= Mild A= 98,8 £ 23,1 mm vs
104.2 £ 246 mm (Z}o]:5.4 * 12 mm)=2 YERGOH,

A B C D E Total
Mild Case 17 19 26 25 19 106
Severe Case 13 11 4 5 11 44
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Table 5, The mean volumes of the lung, heart and aorta according to position (Unit

millimeter)

The mean area values of Lung

The mean area values of heart

The mean area values of descending aorta

Supine (BL) Prone BL)  pValue Supine Prone p-Value Supine Prone p-Value
Mild 3,885.8 3.718.8 1565.8 1712.4 98.8 104.2
i s . ) . - . . - N .
AVEESD 6.7 +582.9 ¢ .05 +297 4 +271.3 ¢ .05 4231 246 0.104
(mm)
Severe
3,506.5 3,466.6 1639.6 1797 100.9 106.4
AZi;nS)D +488.7 +470.7 0.815 +303.7 42725 .05 4213 +20.6 0.085

Note: SD; standard deviation

Severe A= 100.9 * 21.3 mm vs 106.4 * 20.6 mm (2}
o:5.5 + 11,7 mm)E LeRde} chEde] 49 Age] 3
=2} Supine} Prone position X5 EA X 02 593
2to|7F §lal, Milde}b Severe AFE|Q] 2|7} H|S=gTh
(Table 5).

v. o &

ILDE #H|7H- ¥ (interstitial compartment)?] 524137} g
7 chokst g NEES e ¥ 2= A83Kfibrosis)
b SurElol wAAEe ekl WAL ey A
58 A3 w3k thfst ILD F SHHEAE Y
H_lo] ErolH
AR WS 2T Yoz FEEE B 4ol
W, FE ARORL: AHRE, WANSCIIAH, 5

)

(idiopathic interstitial pneumonia)<

l“‘é l EH16 17] 7‘7‘—4 é@%ﬁ hefet 545 Hol7]

uh o] Rt ATS SIS PALA, BASHE, 215}
4 2RSS BT FHs] BHso} sinl, 7 ke HE
sha g ABsHs o] QlolA A Ade Fadl o
e st qlehisl, webd oo W3k Adsh] gls)
& FRBG A 3 A sk polek & 4 A,
WIZESh Soly W Alek HEHEr} WolzIck19,20], HhE
ol HROTS= Sk 230 Tl QAo wide FRa9)
ulashA gake] FHol g7] uhie] st Aske %7t
2 9ps AMgSR, HAGHOE HULE BT 4 U
Ak PO Fbg FgIc21,22). BIE OTRAR A] 7]

Z ol A2 Supine position© 2 AALE 285}
37149 (air trapping)o|tt #5| S (atelectasis) 59| &
Hh o .5 SRlw} 1ILDE] 7P o] Z=go] &7] $I5ko] Prone
position© 2 HALS Z18¥3ItH8,12]. 7]0]| Supine position
ofl Talel 4ol ofzt o) k23], ssty 729 9

Z[gH24]ol tieh o] 7R A7 At ELL, )

o] Aol 0] W] 8, TERI0] Hav W 8,
OAg F5 3-A vk AP GARS 0] 83k AAF 312l
# =27]9] FFYsH AlS 5 71Ee] o AH25-28]7F

AL *n%—l ol 7]Ee] ghRle} A A7]ef #et

re
-Ll

B0 g, skl disatel Aol

U AN BFHGL ol §to] 2T F
Fujo] M3 F A AN B2 g 2]
5 Tt ofel A7(31,32)7} Slgich S

o

Haky &

walx] zo| 7] Wsjo] Belo] AFT} ILDe] ko)
=

=3t

3

& ooy 8 30
L%_VE
fr

& Trslel WA O HFHel LT & APE 2
Aol olof & 5= HRCTHAL Al AHAJo] &
= = 7 e AR AlsE Este] Al e
Supine¥} Prone position®] W= sjFaka Lx9] HIE
ReHom vl AR S5

B 7 5 A4 WA g vlws) ¥ 25} dl Supine
positionof|A] HA o] A ow Fristelar At st
52| W22 Prone positiono| A F718k= A& ¢
ATt ApA| Hste]] whE FA|A Q] 2] 9 HwE st
9] A& Supine positiono]|A] RLE| 7% 4.6%, LLS] 7
£ 92.92%, BLO| 7% 3.4%% =4 UERdth E3h RL, LL,
BLS 2% LS &= ProneX Tt} Supine position©]
3.5% A Uewtth, 22 #9) 84 Hjus) HokE
o, C ZF7HA= = Aol tiste] FAA o= Fogt A}
o|F HolA| A, o] FA=D, EIFeE e &
2ttt D 25(70-80 kg) 2] BLof|A] p=0.0419] 5A%Q1
Z}o]+= Supine®] Prone position} T} ¥ HZA o] ATh= A}
Aofl ZAE AN, o= E IFo= S o o 1
-t =, 70 kg v A= Supine®] Prone position
Hr} #o] o] ZIA|TE o] FAl= 70 kg oFolAl I
AR O3t Aol & Hlal, o= 80 kg ol dolA=
HE esidl Aot =, o At At tAiqle] Bash
T2 AN Al Fo] Wol Erhd Ao whE #H o] 84

F—E ﬂ'1-\—* ol
4> oSt

S,

Olt
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ol Al 93]

24+ 933 0] 7]

o e 2 4 Qlch. elm AP sk hEe] 712
B o] = A71¢] A5, #t 2] Prone positionofA] 7
wHom 377k o Ay ol £ A1t st
% 82l 7ol $2 B Fo 205 ML 1D
Az, =3, F Aol whE Ao A7) Atol= A4
oz w waje] 27]9] Zfolsl w2, sy iU
74 9= Prone positiono|A] T Fth= AL A2} v
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