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Quantitative analysis of emphysema and small airway disease in patients with preserved ratio impaired
spirometry using dual-phase CT SHEN Min,PAN Juan,REN Tao,et al. Department of Medical Ima-
ging, Yanan University Affiliated Hospital,Shaanxi 716000, China

[Abstract] Objective: To explore the quantitative chest tomographic features of preserved ratio
impaired spirometry (PRISm) based on dual-phase CT,including small airway disease and emphyse-
ma. Methods; Smokers with or without chronic obstructive pulmonary disease (COPD) from Yanan U-
niversity Affiliated Hospital between December 2018 and December 2020 were included and divided in-
to six groups based on pulmonary function test. PRISm was defined as a forced expiratory volume in
the 1 second/forced vital capacity (FEV1/FVC)=70% and forced expiratory volume in 1 second as a
percentage of predicted value (FEV1Y% pred)<(80%. Healthy control was defined as FEV1/FVC>=
70% ,FEV1 %pred=80%. COPD GOLD 1~4 grades were defined as FEV1/FVC<(70%. The obtained
chest dual-phase CT images were imported into the "Digital Lung" automatic detection platform for a-
nalysis. CT quantitative parameters included the percentage of emphysematous regions (Emph%) and
small airway disease regions (fSAD%) in the whole lung and each lung lobe. Clinical baseline data and
CT quantitative parameters were compared among the six groups using one-way analysis of variance

(ANOVA) or the Kruskal-Wallis test. Results; A total of 159 subjects (31 PRISm, 32 healthy con-
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trols,14 GOLD stage 1,27 GOLD stage 2,33 GOLD stage 3,22 GOLD stage 4) were included in the
final analysis. Emph% and fSADY% were significantly greater in the GOLD 2~4 groups than those in
the PRISm group for each of the five lobes and the whole lung(all P<C0. 05). The difference in Em-
ph% between the PRISm group and the GOLD grade 1 group in the left lung and both upper lobes was
statistically significant (P<C0.05). There was no significant difference in Emph% and fSADY% in the
whole lung and different lobes between the PRISm group and the control group (all P>>0. 05). The
Emph% and {SADY% in the right upper lobe,right middle lobe,and left upper lobe of the PRISm group
were significantly higher than those in the right lower lobe and left lower lobe (all P<C0. 05). Conclu-
sion: Dual-phase CT can quantitatively evaluate the imaging characteristics of lungs in patients with
PRISm. The distribution and severity of emphysema and small airway disease in the whole lung and
lobes of PRISm were closer to those of GOLD stage 1~2. However,it is still unclear whether PRISm

represents an intermediate stage in the development of COPD from a population with normal lung

function.
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