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[ Abstract | Objective To analyze the correlations between the thoracic electrical impedance tomography (EIT)-
derived parameters global inhomogeneity (GI), center of ventilation (COV), regional ventilation delay (RVD), and atelectasis in
hospitalized patients, and to explore their effectiveness in evaluating atelectasis. Methods The clinical data of 140 hospitalized
patients monitored by thoracic EIT between Sep. 2024 and Jan. 2025 were retrospectively analyzed. Patients were assigned to
2 groups based on chest computed tomography confirmation of atelectasis within the preceding short-term period during EIT
monitoring: non-atelectasis group or atelectasis group. The algorithm software designed with MATLAB was used to acquire GI
and COV. RVD was obtained through analysis with the Dréger EIT Data Analysis Tool 6.3 software, and patients’ general data
were concurrently documented. Comparative analysis of EIT-derived parameters between groups was conducted. Multivariate
logistic regression analysis was employed to investigate the correlations of GI, COV, and RVD with atelectasis, while receiver
operating characteristic curve analysis was performed to assess the efficacy of EIT-derived parameters in evaluating atelectasis.
Results A total of 140 patients were enrolled, with 19 (13.6%) cases presenting atelectasis. Compared to the non-atelectasis
group, the atelectasis group demonstrated significantly higher proportions of male patients and cardiovascular disease and
thoracic surgery (non-pulmonary) histories, lower body mass index (BMI), and alongside elevated GI and RVD values with
reduced COV (all P<<0.05). Multivariate logistic regression analysis revealed that GI, COV, and RVD maintained independent

associations with atelectasis after adjusting for age, gender, BMI, pleural effusion, and emphysema (odds ratio [OR] =

[WFs HEA] 2025-03-31 [(#ZH#] 2025-06-05
[EEfA] X &, A +/E . E-mail: 125083@sh9hospital.org.cn
"W {EVEF ( Corresponding authors ). E-mail: dr_jianghong@163.com, Hurl152@sh9hospital.org.cn



. 1440 -

MR PE AR 20254F 11 H 5 46 4

1.39, 95% confidence interval [CI] 1.20-1.67; OR=0.85, 95%CI 0.75-0.96; OR=1.22, 95%CI 1.09-1.39; all P<<0.05). The
area under curve (AUC) values of GI, COV, and RVD for evaluating atelectasis in hospitalized patients were 0.82, 0.80, and

0.82, respectively (while RVD demonstrated a higher AUC, its clinical applicability was influenced by respiratory patterns).

Conclusion Thoracic EIT-derived parameters GI and COV demonstrate significant correlations with atelectasis and may

serve as valuable indicators for evaluating atelectasis in hospitalized patients.
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Tab 1 Comparison of general information between 2 groups

Characteristic Non-atelectasis N=121 Atelectasis N=19 Statistic P value
Agelyear, M (O, Oy) 70 (65, 74) 67 (56, 70) Z=-—2.171 0.030
Male, n (%) 52 (43.0) 15 (78.9) 7 =8.515 0.004
BMI/(kg*m %), M (Q,, Q) 23.7(21.5,26.2) 21.5(18.2,24.1) Z=—2452 0.014
History of smoking, n (%) 0 4(21.1) 1 =26.223 <0.001
Hypertension, 7 (%) 52 (43.0) 8 (42.1) 2 =0.168 0.919
Diabetes mellitus, 7 (%) 19 (15.7) 4(21.1) 27 =0.342 0.558
Asthma, n (%) 0 0
Cardiovascular disease, 1 (%) 6 (5.0) 7 (36.8) 7=19.818 <<0.001
COPD, n (%) 0 0
Tumor, 7 (%) 8 (6.6) 10 (52.6) 2 =31.040 <0.001
Kidney disease, 7 (%) 3(2.5) 5(26.3) 1=17.318 <0.001
Arrhythmia, n (%) 32 (26.4) 10 (52.6) 1=5.362 0.021
Hepatitis, n (%) 5(4.1) 3 (15.8) L=4.142 0.042
Thoracic surgery (non-pulmonary), n (%) 0 7 (36.8) L =46.925 <0.001
Emphysema, 7 (%) 14 (11.6) 8 (42.1) £ =11.560 0.001
Pleural effusion, 7 (%) 7 (5.8) 7 (36.8) 21 =17.599 <0.001
Albumin/(geL™"), M (Q,, Q) 42.0 (38.0, 45.0) 30.0 (27.5, 38.0) Z=—4.496 <0.001
Hemoglobin/(g*L™"), M (Q,, 05) 134.0 (123.0, 141.0) 94.0 (83.0, 122.5) Z=—4.662 <0.001
Creatinine/(umol*L™"), M (Q,, 0) 60.0 (51.0, 74.0) 80.0 (47.0, 229.5) Z=—1.503 0.133

BMI: Body mass index; COPD: Chronic obstructive pulmonary disease.

®2 WMAREMI EIT iTESH GI. COV. RVD tbig
Tab 2 Comparison of thoracic EIT-derived parameters GI, COV, and RVD between 2 groups

M0, 0y
Parameter Non-atelectasis =121 Atelectasis n=19 Z value P value
GI 0.37 (0.35, 0.38) 0.44 (0.40, 0.49) —4.493 <0.001
COV/% 53.05 (50.73, 56.38) 45.95 (44.10, 51.00) —4.223 <0.001
RVD 5.00 (3.00, 8.00) 14.00 (8.00, 17.00) —4.477 <0.001

EIT: Electrical impedance tomography; GI: Global inhomogeneity; COV: Center of ventilation; RVD: Region ventilation delay.
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Tab 3 ROC curve analysis of different thoracic EIT-derived parameters for evaluating atelectasis in

hospitalized patients
Parameter AUC (95%CI) Cut-off value Specificity (95%CI) Sensitivity (95%CI) Accuracy (95%CI)
GI 0.82 (0.68, 0.96) 0.4 0.92 (0.83, 0.98) 0.79 (0.58, 0.95) 0.89 (0.83, 0.95)
cov 0.80 (0.67, 0.94) 48.38% 0.87 (0.65, 0.95) 0.74 (0.53, 0.95) 0.85(0.69, 0.92)
RVD 0.82 (0.68, 0.95) 10.5 0.92 (0.74, 0.98) 0.74 (0.53, 0.95) 0.89 (0.76, 0.94)

EIT: Electrical impedance tomography; ROC: Receiver operating characteristic; GI: Global inhomogeneity; COV: Center of
ventilation; RVD: Region ventilation delay; AUC: Area under curve; 95%CI: 95% confidence interval.
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Fig1 Correlation analysis of thoracic EIT-derived parameters with atelectasis proportion in atelectasis patients

EIT: Electrical impedance tomography; GI: Global inhomogeneity; COV: Center of ventilation; RVD: Region ventilation delay.
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Tab 4 Relationship of thoracic EIT-derived parameters with disease history in hospitalized patients

Disease history n GI, M (Q,, 05) COV/%* RVD, M (Q,, O3)

Cardiovascular disease

Yes 13 0.42 (0.38,0.43) 50.31+3.66 9.00 (3.00, 14.00)

No 127 0.37 (0.35, 0.39) 52.61+5.40 6.00 (3.00, 8.50)

Statistic Z=—2.829 t=1.499 Z=—0.907

P value 0.005 0.136 0.364
Emphysema

Yes 22 0.39(0.36, 0.43) 50.15+5.60 5.00 (3.25, 14.00)

No 118 0.37 (0.35, 0.39) 52.82+5.16 6.00 (3.00, 9.00)

Statistic Z=—2511 t=2.195 Z=—0.571

P value 0.012 0.030 0.568
Pleural effusion

Yes 14 0.42 (0.38, 0.45) 50.02 (47.41, 53.62) 8.50 (3.25, 14.75)

No 126 0.37(0.35, 0.39) 52.60 (49.49, 56.15) 5.50 (3.00, 8.75)

Statistic Z=—3.327 Z=—1.320 Z=—1.362

P value 0.001 0.187 0.173
Thoracic surgery (non-pulmonary)

Yes 7 0.41 (0.35,0.47) 44.83+4.37 15.00 (12.00, 17.50)

No 133 0.37 (0.35,0.39) 52.80£5.05 5.00 (3.00, 8.00)

Statistic Z=—1.171 t=4.094 Z=—2.983

P value 0.241 <0.001 0.003

*: Data are presented as x+s or M (Q,, O;). EIT: Electrical impedance tomography; GI: Global inhomogeneity; COV: Center of

ventilation; RVD: Region ventilation delay.
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Fig2 Correlations among thoracic EIT-derived parameters and their relationships with age and BMI in hospitalized patients

"P<0.05, "P<<0.01. EIT: Electrical impedance tomography; GI: Global inhomogeneity; COV: Center of ventilation; RVD: Region

ventilation delay; BMI: Body mass index.
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