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Evaluation of pulmonary changes in patients with polymyositis/dermatomyositis—associated
interstitial lung disease based on quantitative CT
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(Department of Medical Imaging, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China)

Abstract: Objective: To observe lung changes in patients with polymyositis/dermatomyositis—associated interstitial lung dis-
ease(PM/DM-ILD) using quantitative CT and to investigate the application value of quantitative CT in PM/DM-ILD patients.
Methods: Chest CT images collected from 301 cases of PM/DM-ILD patients and 76 cases of non—ILD patients were included
in the digital lung analysis platform. The lung volume, average lung density and the percentage of intrapulmonary vascular
volume of the whole lung and each lung lobe were measured. The percentage of high attenuation area (HAA%) was measured
with histogram of lung density. Multivariate Logistic regression analysis was used to screen the quantitative parameters related
to the diagnosis of PM/DM-ILD and construct the composite model. ROC and AUC were used to determine the best quantita-
tive parameters and thresholds to distinguish the PM/DM-ILD group and the non-ILD group and evaluate the composite model’s
diagnostic efficiency. Results: Compared with the non-ILD group, the lung volume, the lung volume of the whole lung and all
lobes in the ILD group were significantly reduced, the average lung density and HAA% were significantly increased, and the
percentage of intrapulmonary vascular volume in the upper lobe of both lungs was significantly increased, while in the lower
lobe of both lungs was significantly decreased, with statistical significance(P<0.05). Multiple Logistic regression analysis showed
the mean density of the right lower lung (OR=1.015, 95%CI: 1.003~1.028, P=0.019), percentage of intrapulmonary vascular
volume in the right lower lung (OR=0.763, 95%CI: 0.584~0.997, P=0.047) and age (OR=1.025, 95%CI: 1.003~1.048, P=0.026)
were statistically significant for the diagnosis of ILD. ROC curve showed that the mean density of the right lower lung was
the best CT quantitative parameter for distinguishing between the PM/DM-ILD group and the non-ILD group, with a maximum
AUC of 0.84(95%CI: 0.80~0.89), a sensitivity of 78.1% and a specificity of 77.8%, using the threshold of —770.7 HU. Conclusion:
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Quantitative CT can objectively and accurately evaluate lung volume, mean lung density, and pulmonary vascular volume in

PM/DM-ILD patients. The composite model, based on CT quantitative parameters and age shows good diagnostic efficiency in

identifying ILD and provides convenient way for evaluating and diagnosing PM/DM-ILD patients.
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Figure 1. Lung volume obtained by visualization of lung tissue. Figure 2. LAA % obtained by lung density visualization.
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Figure 3. Flow chart of intrapulmonary vascular volume measurement. Figure 3a: Segmentation of pulmonary fissure; Figure 3b: Whole

lung lobe segmentation; Figure 3c: Segmentation of each lung lobe; Figure 3d: Extraction of pulmonary vascular tree.

S A R OV S8 05 o 250K R AL IE) L3R A T
oA e | S SO i A D R S VA A QU B R VA A I ED B
2 ] He AR F Wilcoxon BT 36, 432748 o FH 466 %
BME R, 4 i T R KK ok Fisher’'s
KEBRRTI . AE [81 U3 23 A7 0 SR FH 7 22 B T DXL 4 36 A
A 2 E AR 6 2 KR 10 AR
T TS AR i 25T Logistics [811H 4347 i £
5 PM/DM-ILD # K& S50, IR TEESH
MRS AR I R B ) rms TP ALA AR
BRI B E] | Bootstrap H & il FE 1 000 YK 2 il
BN 4k . SR FHAZE TAERRE I 2k (ROC) B il 2k
N HEA (AUC) P4 & 5 S EL S B A BRI TLD 1
BWiskEE, LA P<0.05 B2 R BG5S,

2 &R

2.1 —FH
ILD 2H J 34 09 4F 0  (55+11) % 3 ILD 21

F 1 PM/DM 5 4 il B 45 il v Jili 25 B (mL, M(IQR ) )

M08 R (51£15) %, 2 55 BA G it 3 L (P<
0.01), PR TEPE S 504 Lo B Ge 127 25 5% (P>
0.05), RN AL L T HIE,
22 AR R E R A

B A Bl b il 2, 4 il B At % 4 il o i 7%
FEULE WG 21 (0] B A A 0 3 Gt 2 25 7 (P<0.05) ,ILD 4
I 25 A /N TE ILD 4H.(3% 1), ILD 44l f2 4%
ANl R TR LD 41, HE R HA %
TR X (P0.05) (3 2) , il S IPAGE S AL (LAA 55%)
TEP L e o g it 22 22 5 (P>0.05) (% 3) .
23 Mgk ARE Sk

549E ILD AAH E , IPVV%TE A5 il Lt | Ze il -
M AR R e R R b R (P<
0.05), H ILD 44 XUt & i IPVV % 5 /)N | Ty B | i
IPVV%H R (%K 4),
2.4 HAA o200% P HAA g0_250% %% CT 54k

Jils £F 24 £k 7K 7 DAl B0 HAA 000 % 7F W5 21 %

# 3 PM/DM i # 2l B 4% i LAA o5,% (M(IQR))

4k ILD 41 ILD 44 VA P

2 Jii 3620.3(1956.8) 3180.8(1519.8) 5.03 <0.01
A i 1951.5(1077.4) 1744.7(794.4) 4.05 <0.01
7 fili 1 656.1(956.3) 1387.8(759.4) 422  <0.01
A bt 842.3(385.2) 829.3(432.0) 0.50 0.617
A v i e 403.5(165.6) 304.9(180.6) 430 <0.01
AR et 847.8(466.1) 536.7(451.2) 5.82  <0.01
Ze b i 945.1(582.9) 897.9(422.8) 2.03 0.042
e i 735.8(415.8) 481.3(383.6) 6.00 <0.01

4E ILD 21 ILD 2 A P
BN 0.38(2.03) 0.37(1.18) -0.74 0.459
eyl 0.31(1.85) 0.31(0.98) -0.43 0.663
A il 0.53(1.97) 0.38(1.33) -1.11 0.267
i b 0.25(1.56) 0.27(1.34) -0.07 0.943
e 0.73(3.23) 0.53(2.50) -0.48 0.629
AR e 0.23(1.05) 0.20(0.85) -0.15 0.879
£ b 0.57(2.85) 0.55(2.31) -0.62 0.535
22T fili 0.41(1.17) 0.24(1.00) -0.83 0.408

Fz 2 PM/DM B35 4 fili B 45 Jili iy S 22 il %% B (HU,M(IQR) )

& 4 PM/DM & 4l K & i IPVV% (M (IQR) )

4l LD 41 ILD #4{ Z P 4k LD 41 ILD #{ Z P
4 Jifi -810(60) =767(112) 5.03 <0.01 4 i 2.86(1.30) 2.95(1.58) -1.98 0.231
£ it -812(56) =773(108) 5.03 <0.01 A fili 2.82(1.28) 2.94(1.28) -1.36 0.174
2 i -804 (61) ~757(126) 4.22 <0.01 22 i 2.90(1.50) 2.95(1.82) -0.94 0.350
A7 b -832(45) -807(75) 3.88 <0.01 i B 2.50(1.54) 2.91(2.03) -3.01 <0.01
A Hp i -832(45) -795(92) 4.30 <0.01 Fidint 2.29(1.23) 2.32(1.82) -0.47 0.639
AT il —785(73) -703(163) 6.05 <0.01 FFM 3.12(1.75) 2.27(2.28) -2.99 <0.01
72 it -822(60) —791(98) 4.45 <0.01 Ze Lt 2.51(1.47) 2.92(2.02) -2.96 <0.01
7R fili v =777(66) -696(161) 5.80 <0.01 2Rk 3.16(1.87) 2.40(2.43) —2.44 <0.015




o I R B2 25 A5 4% 3 2024 AR5 35 %55 10 3 J Chin Clin Med Imaging, 2024, Vol.35, No.10

-697-

Forb JILD 20 il 2F 4 Aok -F- B B ot &, H R A g2t
P45 (7=-6.23,P<0.001) . HAA _o_a50% W JH A PF-A fifi
) J3 0 S AR RR B, R AR R S B B 5 R R B
X3k HAA g oso%e 2 B0 LU AT et 22 5%, TLD 41
14 it 18] J57 S e 722 W] K T AE TLD 4 (Z=-6.37,P<
0.001) (% 5).
2.5 ROC ¥ & 547

Z T Logistic [BIH M s, A7 T Jli~F- 32 %5
(OR=1.015,95%C1:1.003~1.028 ,P=0.019) . #7 FJifi
IPVV% (OR=0.763,95%CI:0.584~0.997 , P=0.047 ) I
£ (OR=1.025,95%CI:1.003~1.048,P=0.026) 5

ILD EAG B 1 5B (£ 6) , 4338 A7 T il 15 %%
FE . AF I IPVV%FIAE SR 2 Wids b 4T ROC 43
Br, 255 WIR DiAT T o7 35 9% B % 5 1LD 2 Fi Al
ILD #4 B4 % K i AUC N 0.84 (95% CI.0.80 ~
0.89), LU T ifi~F- 34 i %% B2 =-770.7 HU A 1K, 2
BIEECH 0.56, HUREE R 78.1%, ¥ K 77.8%
(R 7). A FIFH %R ATl IPVV%L; &
W4 40 8 5 A R IR LI SR R (B 5) . 45 R Bos
HEHEBMAA TN 2B GE, L AUC H 0.87
(95%CI:0.83~0.91) (& 6), A fth £ 3 B H 1
Az XU 55 S B A RV — BOPE R v

#£5 PM/DM H# 2ff HAA%(M(IQR))

4k 1LD 41 ILD 4 A P
HAA 000% 9.82(6.23) 17.85(16.13) -6.23 <0.001
HAA q0250% 5.59(2.86) 9.99(9.41) -6.37 <0.001
F 6 £ IT Logistic 1443 H7 W 7= 25 L 3 5 PM/DM-ILD F) G Ik 58 i
b H b EfR#ER  Wald R i1{E P8 OR fH OR fE 1 95%Cl
ATl AR -0.001 0.001 1.574 0.210 0.999 0.998~1.001
AT il 1 9 0.015 0.006 5.541 0.019 1.015 1.003~1.028
4 R d TPVV% -0.270 0.136 3.943 0.047 0.763 0.584~0.997
HAA 50000% 0.037 0.058 0.414 0.520 1.038 0.927~1.162
AR 0.025 0.011 4.936 0.026 1.025 1.003~1.048
7 ROC ML orirasik
AUC  FrifEiR P ZPEAREC HURE i 5 2 95%ClI
AT il % 0.84 0.02 <0.001 0.56 0.781 0.778 0.795~0.889
A TR 0.61 0.02 <0.01 0.20 0.605 0.597 0.550~0.677
AF 1 0.60 0.04 0.014 0.53 0.515 0.750 0.516~0.671
Sy AR 0.87 0.02 <0.001 0.58 0.625 0.958 0.826~0.910
1.0 RoomE
B4 Al oA HOr AL
o B 5 PW/DM-ILD fy i # K .
%0-6 RLL_MLD: A7 fifi T~ i 3F- 34 i % £
04 RLL_IPVVPCT : 47 ili T - i i 55 {4
0 BTk, B6 CTEHSH
: KA B2 W PM/DM -ILD #Y
550 02 ROC ik,
- - @ Figure 4. Histogram of lung
Points o 10 20 30 40 50 80 70 B0 90 100 density distribution. Figure 5. A
nomogram in diagnosing PM/DM —
Age ILD. RLL_MLD: the mean lung
et density in lower lobe of right lung;
RLL_MLD : : : : : : : : . RLL_IPVVPCT: the percentage of
-900 -800 -700 -600 -500 -400 -300 -200 -100

RLL_IPVVPCT

Total Points

Risk

{3 ) e
5 T & 31

30 40 50 60 7080

o e P
02040608

intrapulmonary vascular volume in
lower lobe of right lung. Figure
6. ROC curves of CT quantitative
parameters and a composite model

for diagnosing PM/DM-ILD.



.698- F I I R 5 2 5 1% 2= s 2024 4F58 35 %55 10 ] J Chin Clin Med Imaging, 2024, Vol.35, No.10

3 itig

AWK E i CT X PM/DM-ILD 35 19 Jifi
TOARVEAT T 08T, EZITEM T %
I A AR A e i S, AR R M T
FHE TLD 21, TLD 41 4 fili K 45 4 Jili i i) 5 227 il 2%
T, WS R N WA AR A LD A R
/8, 5E TLD 204 e, TLD 28 XU T i i oy 5 AR AR Py
3 HGE /NI UL b e i i A5 AR A B R

Liang Z5" B 58 & BE BF-FDG 5% B n] PF- Ak 4%
R A M LA A G ) J5 44 fili s 1) 356 2 B, FDG %
B ity v P 24 i R i AL B 2T 4 240 A 20 Ak S 3K
2 AP BT 1 2ok BE S A G, X RTREJE TLD AR
WS AR, Castisux S BF 58 Q058 9 |, SF—
FDG £ 5 il 2 J3 fb 35 A0 5C T il 2% 132 () 34 Jin ml g
55 1l 2 B 9D RN £F Ak O, AT BRI &5
WAESE 13X — i, ILD 4145 25 A0 X 4 v i) i 28 3 N
BUNWZA R, % R A5 ILD FE A7 r N Ol LA
T it e kT it 8 B A s R, ASBIE S 0 LA A o5 % %t
SR BEAT T IPAL 76 LAA 0% 80 b 76 W5 45 6] JC
BiitE2R,

AHFFE I HAA 0—a00% X PM/DM H8 2 14 fili £F
HeAL BT FEAT AN, S5 B, M THE ILD 41,
LD ZH 1) 4 il S 45 1> il i 58 A7 #E 5 0 Jd 1) 2F 4
Ariani ZE B 5T S 0A Il 25 4 46 04 22 1 45 8RR
P A 485 SR A S G T AL R B bR AL, 85 R HL
Al BN AT AR ILD 41, 1LD 4158 S ™ & [ fili
A FE T 20 E R AL, XA g % A
BN R 53— T ) 5 il £ AE AR BRI T
HAWY R AN s, iR 7E CT 3
TSR A8 2 AT R B, 2 301D 41 i I A5 1)
ili 722 B X 358 /N2 Alevizos ZEUOf BT 5E $2 21 HAT R
T AR R 2 (HAA 0—050% ) 5 A58 1T IR 51 1Y
ILD DA S TLD (A B 323G A oG, ASAHF o8 45 2R [l b
7R HAA g5 % RE B BEHT /Y X 43 TLD AIEE ILD,

B A SCHR X TLD R85 il ifn 457 1) ol A8 A 5% 22 3
T CT 1 2 1153 10k D i 1B 5 S0 B kI IO B ot .
CEREREE N MANIRER § A1 TR A e T N < 5 AN
AHIFFE BE T = 4 B0 E T S A Bl 4R ORI 43 il
I8 7E = 4 G s il N 4, JF 5 IPVV %,
FATHFFESE R o A TR ILD 41, 11D 20 XU
T IPVV% ] B AR . Ahuja 252200 0 52 48 H PM/
DM-ILD &35 fili 3 5 ol 48 22 % A= 1 fili () S IS8
il 1L 5 4 A28 S PM/DM-TLD £ 3% i 5 453 47 1) 3
KRz —, —IrHH T B S s Pk RAE S S 50
P/ A S SO/ I AE P3 BREZT 4 Ak S G 2 SR

R /N LGS B AE P FE RN B RPN, 55— Jr i, R
i S5 o7 453 40 FITBEL ZE A1 JRL A, ot ] B 58 0 7 )
eI A B A I IR S D R AR T A AR
SEAAE 723X AT e R AR A AT Y 7 A HE— 20
TP I P R A A TR AT B 5
75, AERFTFEE ILD 4, ILD 4 AUk F i IPVV% I i
B, X 5 LIRS 45 R — 3, Jacob SFPIH WY
PR, il £ 2 Ak IX 38k 0 B 40 1 A PR O B IR AT RE 2 S
S I 8 56 T 1) il 27 4 Ak A 20wl AR 25 AR 0 IX
I ¥4 SO BIF 5 [ A 22 B, Bl 461 5 2 4 il /) i 75 78
T AR5 4 it A T AR L B I v T i JC 4 A

HHiXF ILD (1412 W 32 2408 T 52 1% B} = I %t
= HER CT BME FA5E PEAG , AE A58 DAl Ak
R T AN NIz g s, HUgE 8 &/
WL Z A E R 25 5% . Rea S IF 52 3R
WP 35 it 2% B S I Th g % VI AROC , Ik E i 48 b
R A v TR A . — I O R GV R AL
AH G [ JoT P At s A R 25 R o, S 34 h 4% B i 0
] 2 5 TLD B8 AR A7 R AH P8 Je A w58 &
o - X it %% i O TLD Ry Ae B R HORTAE R ILD (1
LWibr &>, ABF5E ROC 2087 Wos , M i T4
Tl IPVV R RVAE IS | 5 5 2800 T il ~F- 349 1l %% B2 g
G35 X 43 ILD A4k ILD,AUC & 0.84 (95%ClI :
0.80~0.89), 4 PM/DM 8 & 45 F i 3 ¥ % J i &
T=770.7 HU B, 75 &5 /] GRAA7E ILD, S5 RATH0F
T2 R—2, Alevizos FPUW A FTHE H AR IS AT RESZ PM/
PM B35 & A TLD A7 fa s 2209, Bl AF i 14 K
PM/DM & &A= TLD 9 XU BH I 384 hn , AR AF 586 2
it CT S8 S 45 6 L W i g 2 & B 2 i A5
K, R ERZESBEBMELAS RS EA T
FERIZ Wi Bk RE .

AR 5T AFE— 72 14 Jey B . DRRAR AT 4/
WFY KEEAR B — L R0E . QA WRBESE N G
5T, J5 S 03 2k 22 vt | RE T 9T R AT R IE
OZNENE I E IR RN ik GRAR IR i1k I
T A ELA — 2 1 ey BRAE

2 LTk CT % fi 40 7 e 9% A 80T Al PM/DM—
LD A5 5 Jiti 0 %) 1] Jo P el 2%, (] B g 4 %) PM/DM -
ILD f83 4 fili S 454 i v i el A8 b A7 sk SF- 25 il
2 il 2 R A A R LA K HAA % 1T Sk I IR B2
NI BB 2 A R0M5 B, CT 5 B S 80f 3L T Hipy
() 55 4 A5  %) PM/DM-ILD 1912 Wi B A5 %8 v 2 hg
XX T PM/DM-ILD B2 Wrfi 16 PEAG B B85 X,

[Z % k]
[NEW &, LE %, 5% A2 RN B NS 3% A OF



r LI R 2 2 2 A8 2% 3 2024 AR5 35 4% 10 W1 J Chin Clin Med Imaging, 2024, Vol.35, No.10

-699-

P Nl 5 (3 e Bz P3R40 AT 00 RS R A Ny ()], SR e Ak
2022,38(5):616-621.

[2]Lim CH, Tseng CW, Lin CT, et al. The clinical application of
tumor markers in the screening of malignancies and interstitial
lung disease of dermatomyositis/polymyositis patients: A retrospec-
tive study[J]. SAGE Open Med, 2018, 6: 2050312118781895.

[3]Sambataro D, Sambataro G, Pignataro F, et al. Quantification of
Ground Glass Opacities Can Be Useful to Describe Disease Ac-
tivity in Systemic Sclerosis [J]. Diagnostics (Basel), 2020, 10(4):
225.

(415, YT, 00 a8k BE ZE R il s CT 5 o K 2 RE 1% ik
[J]. " E 5 12%:24% 2013,21(2):157-160.

[S12052 58 BB IE A7 &, 45 18 P BHL ZE 4 i s 22 o 390/ T
T o)) E B AR 28, 2015,23(3) :195-199.
[6]Cao X, Gao X, Yu N, et al. Potential Value of Expiratory CT in
Quantitative Assessment of Pulmonary Vessels in COPD [J]. Front

Med, 2021, 8: 761804.

[7]Barens H, Humphries SM, George PM, et al. Machine learning in
radiology: the new frontier in interstitial lung diseases [J]. Lancet
Digit Health, 2023, 5(1): e41-e50.

[815k 7, A5/NIR AL FE Y S5 U B 45 19 CT 5 AE B E 1 73 B X
i it 2 B3 2K U (8 [J]. v B 2 R ¥ A R, 2018, 26
(9):658-663.

[9]JRomei C, Tavanti LM, Taliani A, et al. Automated Computed To-
mography analysis in the assessment of Idiopathic Pulmonary Fi-
brosis severity and progression [J]. Eur ] Radiol, 2020, 124:
108852.

[10]Bohan A, Peter JB. Polymyositis and dermatomyositis(first of two

parts)[J]. N Eng J Med, 1975, 292(7): 344-347.

[11]Lundberg IE, Tjarnlund A, Bottai M, et al. 2017 European
League Against Rheumatism/American College of Rheumatology
Classification Criteria for Adult and Juvenile Idiopathic Inflam-
matory Myopathies and Their Major Subgroups [J]. Arthritis
Rheumatol, 2017, 69(12): 2271-2282.

[12]Travis WD, Costabel U, Hansell DM, et al. An official Ameri-
can Thoracic Society/European Respiratory Society —statement:
Update of the international multidisciplinary classification of the
idiopathic interstitial pneumonias [J]. Am ] Respir Crit Care
Med, 2013, 188(6): 733-748.

[13]Yu N, Wei X, Li Y, et al. Computed tomography quantification
of pulmonary vessels in chronic obstructive pulmonary disease as
identified by 3D automated approach [J]. Medicine (Baltimore),
2016, 95(40): €5095.

[14]Ufuk F, Demirci M, Altinisik G, et al. Quantitative analysis of
Sjogren’s syndrome related interstitial lung disease with different
methods[J]. Eur J Radiol, 2020, 128: 109030.

[15]Salaffi F, Carotti M, Bosello S, et al. Computer—aided quantifi-
cation of interstitial lung disease from high resolution computed
tomography images in systemic sclerosis: correlation with visual
reader —based score and physiologic tests [J]. Biomed Res Int,
2015, 2015: 834262.

[16]Alevizos MK, Danoff SK, Pappas DA, et al. Assessing predictors
of rheumatoid arthritis —associated interstitial lung disease using

quantitative lung densitometry[J]. Rheumatology(Oxford), 2022, 61

(7): 2792-2804.

[17]Liang J, Cao H, Liu Y, et al. The lungs were on fire: a pilot
study of (18)F-FDG PET/CT in idiopathic—inflammatory—myopa-
thy—related interstitial lung disease [J]. Arthritis Res Ther, 2021,
23(1): 198.

[18]Castiaux A, Van Simaeys G, Goldman S, et al. Assessment of
®F —FDG uptake in idiopathic pulmonary fibrosis: influence of
lung density changes[J]. Eur J Hybrid Imaging, 2018, 2(1): 27.

[19]Ariani A, Imperatori A, Castiglioni M, et al. Quantitative com-
puted tomography detects interstitial lung diseases proven by
biopsy[J]. Sarcoidosis Vasc Diffuse Lung Dis, 2018, 35(1): 16—
20.

[20]Chen A, Karwoski RA, Gierada DS, et al. Quantitative CT
Analysis of Diffuse Lung Disease[]J]. Radiographics, 2020, 40(1):
28-43.

[21)i 8, 52 2, BOeW] &% 2 A CT 8 PP Al 28 XU 061y R AH 56
[ S It e B 2 (9], o B 2 A B 2 R, 2022,39(7)
860-864.

[22]Ahuja J, Arora D, Kanne JP, et al. Imaging of Pulmonary Man-
ifestations of Connective Tissue Diseases [J]. Radiol Clin North
Am, 2016, 54(6): 1015-1031.

[23]Yamakawa H, Takemura T, Iwasawa T, et al. Emphysematous
change with scleroderma-associated interstitial lung disease: the
potential contribution of vasculopathy?[J]. BMC Pulm Med, 2018,
18(1): 25

[24]Shao T, Shi X, Yang S, et al. Interstitial Lung Disease in Con-
nective Tissue Disease: A Common Lesion With Heterogeneous
Mechanisms and Treatment Considerations [J]. Front Immunol,
2021, 12: 684699.

[25)Jacob J, Bartholmai BJ, Rajagopalan S, et al. Mortality predic-
tion in idiopathic pulmonary fibrosis: evaluation of computer—
based CT analysis with conventional severity measures [J]. Eur
Respir J, 2017, 49(1): 1601011.

(2610 ¥, DL G, 1R PR 72, 45 AR Gk 4 AR P I AR 400 Y CT
E%‘*éﬂl'ﬁh’rﬁhﬁiﬁéﬂﬂﬁﬁﬁfﬁ [J].
2021,29(5) :459-463.

{%?—h‘u,

[27]Rea G, De Martino M, Capaccio A, et al. Comparative analysis
of density histograms and visual scores in incremental and volu-
metric high-resolution computed tomography of the chest in id-
iopathic pulmonary fibrosis patients [J]. Radiol Med, 2021, 126
(4): 599-607.

[28]Saldana DC, Hague CJ, Murphy D, et al. Association of Com-
puted Tomography Densitometry with Disease Severity, Function-
al Decline, and Survival in Systemic Sclerosis—associated Inter-
stitial Lung Disease[J]. Ann Am Thorac Soc, 2020, 17(7): 813—
820.

[29]Yin N, Shen C, Dong F, et al. Computer—aided identification of
interstitial lung disease based on computed tomography [J]. J
Xray Sci Technol, 2019, 27(4): 591-603.

[30]Zhang L, Wu G, Gao D, et al. Factors Associated with Intersti-
tial Lung Disease in Patients with Polymyositis and Dermato-
myositis: A Systematic Review and Meta—Analysis[J]. PLoS One,
2016, 11(5): e0155381.



