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The Relationship between Lung Function
and High-resolution CT Parameters in
Patients with Impaired Reserve Ratio*
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Armed Police Force, Tianjin 300162, China

ABSTRACT

Objective To investigate the relationship between lung function and high-resolution CT parameters
in patients with preserved ratio impaired lung function (PRISm). Methodss Retrospective analysis of
clinical data from 189 subjects who underwent lung function and inspiratory-expiratory dual-phase CT
scanning at our center from January 2020 to December 2022. According to lung function, the subjects
were divided into three groups: normal lung function group (n=92), PRISm group (n=49), and mild-
to-moderate chronic obstructive pulmonary disease (COPD) group (n=48). Automatic segmentation
software (Aview) was used to measure lung parenchyma, parameter response map (PRM), airway,
and vascular parameters on CT images. Spearman correlation analysis was used to investigate the
correlation between CT quantitative parameters and lung function parameters. Logistic regression
analysis was used to identify independent risk factors for PRISm in high-resolution CT and clinical
parameters. Receiver operating characteristic (ROC) curve and area under the curve (AUC) were used
to analyze the predictive value of risk factors for PRISm. Results There were significant differences
in lung function parameters among the normal group, PRISm group, and mild-to-moderate COPD
group (all P<0.05). Compared with the normal group, the PRISm group had lower levels of Normal%,
bronchial lumen area, number of blood vessels, and number of blood vessels below 5mm?; higher
levels of fSAD (%), Pi10, and wall area percentage (all P<0.05). Most quantitative CT parameters of the
lungs were mildly or moderately correlated with lung function parameters, among which FEV1/FVC
had a higher degree of correlation with multiple CT lung parenchyma parameters. Logistic regression
analysis showed that MLD (OR=1.312, P=0.004, AUC=0.688) and fSAD (%)(OR=1.154, P<0.001,
AUC=0.713) increased as independent risk factors for PRISm, while non-smoking(OR=0.347, P=0.015),
lumen area(OR=0.809, P=0.011, AUC=0.684) increased as protective factors for PRISm. Conclusion
PRISm has obvious small airway and vascular lesions without obvious changes in lung parenchyma.
Quantitative parameters based on high-resolution CT, such as MLD, fSAD (%) and lumen area, have
certain predictive value.

Keywords: Preserved Ratio Impaired Lung Function; Pulmonary Function Test; Computed Tomography;
Chronic Obstructive Pulmonary Disease
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R1=AAOSKIE. BHHERERTNCTSH R (n=189)

= EEA PRISmZE B-AECOPDA  F/x’ P&
n 92 49 48
EH(%) 62.58+9.92 65+12.08 68.01+8.51* 6.889 0.008
#£31(n%) 2.278 0.204
B 57(61.96) 29(59.18) 36(75.00)
7 35(38.04) 20(40.82) 12(25.00)
SkFREIEH (kg/m?) 23.3+3.22 23.18+3.39 23.21%3.45 0.027 0.924
TR 4R (n%) 32(34.78) 33(67.35)* 33(68.75)* 20939 <0.001
FhIhEES 2K
FEVL(L) 2.69+0.55 1.63+0.42* 1.54+0.42* 25167  <0.001
FEV1%pred (%)  110.44+19.29 70.5+9.92* 66.56+£12.73* 82.072  <0.001
FVC(L) 2.87+0.98 1.92+0.62* 2.55+0.51* 19.732 <0.001
FEV1/FVC(%) 90.21%6.62 85.27+10.18* 60.01+6.88* 36711  <0.001
VCETRIHEY (%) 99.67+14.72 75.34+14.07* 86.78+17.45* 15897 <0.001
DLco 5 FiH&E% (%) 85.76+19.51 66+18.91* 66.53+25.93* 21401  <0.001
RV/TLC(%) 46.63%7.78 52.88+8.75* 56.35+6.08* 14269  <0.001
E: Y, NIEREITEEP<0.05; #, APRISmZHITEEP<0.05, FEVI,

®2 =4AiE M 2 W RCTREHE RN L
mE EEH PRISm#H B-AECOPDA F/x? P&
n 92 49 48
CTHiSE RSk
EI(%) 6.03+4.92 6.62+7.76 19.53+11.61* 56.125 <0.001
ATI(%) 30.9+24.29 42.09+27.64 49.24+25.50* 51.824 <0.001
LSAEMLD(HU)  -821.7+29.38 -844.08+37.74*  -867.82%38.55*" 19.418 <0.001
PRMB %
Emph(%) 3.55+3.36 4.51+6.22 16.65+11.51* 73.242  <0.001
fSAD(%) 15.41+10.25 21.85+13.92* 29.76+19.35* 37.952 <0.001
Normal(%) 81.38+12.72 73.8+17.99* 53.12+24.45* 36,519 <0.001
CTRESH
Pi10(mm) 3.12+0.32 3.63£1.29* 3.77+0.96* 16.832 <0.001
SEEEE(mm)  0.92%0.53 0.95+0.29 1.05+0.28* 3.856  0.065
BERES(%) 54.81£9.98 60.68+10.3* 63.27+8.93* 25352 <0.001
FSEBEER(MM?) 11.46£5.19 9.29+3.95* 9.35+4.72* 6.710  0.009
CTIES%K
BEFMEER(ml)  218.84+76.49 211.7+124.08 239.69+103.94 1479 0.336
MEHE(L) 1592.08+680.44  1308.63+697.45* 1269.89+750.29* 6301  0.012
SmmILIFMEHE 1437.13+£649.6  1138.79+639.47* 1086.59+721.62* 7.891  0.004
MEFHYER(mm) 1.61+0.33 1.74+0.49* 1.83+0.75* 7304  0.006
ME@ER(mm?)  4173.74+1854.21 3821.93+1915.59 4088.99+2015.99 0.721  0.568
LAA(mm?) 13377.07+12151.6 15252.2+21489.13 51750.19+36007.03*% 78.673 <0.001

FAROCHA D ER, MLD(AUC=0.688). fSAD(%)
(AUC=0.713) M1 ER=EFI(AUC=0.684) 9 BB —EFNE, MLD
MR {EIZ B 2 9-831 HU, fSAD(%)A20.2%MERE L
19.32 mm?, ERE3,

%3 LogisticEA2 T MPRISM R 4 & 2 W RCTRIGKRE R

AP g SE WaldE P@E OR 95%Cl

MR (FH=1) -1.058 0.432 6.003 0.015 0.347 0.148-0.809
RSAEMLD 0.272 0.097 7.837 0.004 1.312 1.084-1.586
EREER(mm?) -0.212 0.084 6.367 0.011 0.809 0.686-0.953
fSAD(%) 0.143 0.039 13.489 <0.001 1.154 1.069-1.245
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