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Endobronchial Ultrasound Detecting Airway Remodeling in Chronic Obstructive

Pulmonary Disease
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Abstract;  [Objective] To detect airway remodeling in the airways of patients with chronic obstructive pulmonary disease
(COPD) by using ultrasound (EBUS), and to explore the relationship between lung function index by Spirometer and airway diameter
line by EBUS. [ Method ] Forty subjects were divided into two groups: COPD group with 20 patients and control group with 20 patients.
All subjects underwent the EBUS and lung function test. By EBUS, subjects’ left main bronchus, left upper lobe bronchus and right

middle bronchial and lower lobe basal segment bronchial (B,y) were detected, which included measuring the following parameters; the
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wall thickness (T), mucous membrane layer thickness (Ty;), thickness of submucosa (T\,), outer membrane layer thickness (T3~
Ls), lumen area (Ai) and tube wall area (WA). [Results] Right main bronchus:in the COPD group, T, Ty;, Ti», WA were greater
than them in the control group,and P < 0.05; In two groups Ti; ~T)s and Ai were similar. Upper right lobe bronchus: in COPD group,
T, T\, and WA were greater than the control group; In two groups, T, Ti3 ~ Ls, Al were similar. Right B10 and right middle
bronchial, in COPD, T, T, T, and WA were greater and Ai were smaller than the control group, and P<0.05; TL3 ~ L5 were
similar. Correlation analysis: Left main bronchus lines were no significant correlation between lung function. Leaf thickening of
bronchial mucosa and submucosa layer being associated with COPD limited airflow, the results are as follows: in COPD patients, TL1
of upper left lobe bronchus with FEV,, FVC (r = -0.517 ~ —0.448) showed a negative correlation; Ty, of right middle bronchial with
FEV/FVC (r = -0.533 showed a negative correlation; Ty, and FEV, and FVC(r = -0.590 ~ 0.507) also showed negative correlation.
In right B10, compared with the leaf bronchial, thickness of mucosa and submucosa layer were stronger correlation with limited
airflow; Wall thickness and area were weaker correlation with limited airflow than the mucosa (L1) and submucosa (L.2).The results
were as follows; in right B10 bronchus T and FEV,, FEV,%, FVC and FVC% (r = -0.519 ~ —0.504) showed a negative correlation;
T, and FEV,, FEV %, FVC, FVC% and FEV,/FVC (r = -0.902 ~ -0.566) showed a negative correlation; T}, and FEV,, FEV,%
and FVC% (r = -0.597 ~ -0.472) showed a negative correlation; Ai with FEV,, FEV %, FVC and FVC% (r = 0.457 ~ 0.527) were
positively correlated; WA and FEV,% , FVC% (r = -0.502 ~ 0.470) showed a negative correlation. [Conclusion] In the COPD
patients, 1 ~ 4 grade bronchial airway wall become thickening, especially the mucosa and submucosa, lumen having a tendency of
narrow, the airway diameter line with limited airflow having certain correlation, and the relationship in the classification of higher
bronchus is obvious; EBUS relatively noninvasive, can accurately reflect the actual changes thickness of each layer in the airway wall.
It is the ideal airway morphology detection methods, and hopes to become a means of the diagnosis of COPD airway remodeling.
Key words: endobronchial ultrasound; airway remodeling; lung function; chronic obstructive pulmonary disease
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L, ~ Ls followed by strong/low/strong/low/strong echo, respectively
corresponding to the tunica mucosa, submucosa, Cartilage lining,
cartilage and cartilage outer membrane

E 1 EBUS B SEESHREER
Fig.1 Airway wall structure of EBUS images

L1 (brownness ), strong echo; L2(pink),low echo; L3 (yellow),
strong echo; 14 (red), low echo; L5(green), strong echo
B2 SEREENMEEEERNNE
Fig.2 Measure of the airway wall thickness and the

thickness of each layer

1: duct, Ao duct area; 2: lumen, Ai; lumen area; WA=Ao-Ai
B3 SKERNERMEEERANE
Fig.3 Measure of in the airway lumen area and the pipe

area
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5 FEV/FVC 27 (r = -0.533,P = 0.016) , %
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FEV,/FVC 2 FRE#E#T, 5 FEV, (r=-0.507,P
=0.023) .FVC(r = -0.590,P = 0.006) F A AH &, %
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= -0504,P = 0024) FVC (r = -0.511,P=0.021) Fil
FVC%(r = -0.519,P = 0.019) £ A 5¢ , KM H
COPD f8 & 47 B10 & BE &L )& B2 1Y 3% Jn JFEV, |
FEV,% FVC Fl FVC% % T % T, 5 FEV, (r =
-0.800,P < 0.001) . FEV,% (r = -0.902,P <
0.001) .FVC (r =-0.708,P < 0.001) .FVC%(r = -

%1 COPD EFxfERA—ARIER FiTheE

Table 1 Clinical characteristics and pulmonary function in COPD group and control group (x£5s)
COPD group (n =20) Control group (n =20) 175 P
Age/year 64.85 +7.78 59.40 = 10.29 1.890 0.066
Sex(Male/Female ) 20(15/5) 20(13/7) 0.476 0.490
FEV,/L 1.83 £0.45 2.61 £ 0.47 -5.306 <0.001
FEV,%/% 71.6 £ 14.4 105.0 + 20.1 -6.052 <0.001
FVC/L 3.24 £0.58 3.22 £ 0.61 0.104 0.918
FVC%/% 96.0 + 14.8 108.3 +24.2 -1.949 0.059
FEV,/FVC/% 56.37 £ 7.48 81.25 +5.34 -12.106 <0.001
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Table 2 EBUS airway diameter line of COPD group and control group (xxs)
Airway diameter line COPD group(n =20) Control group(n = 20) t P
Left main bronchus
T/mm 2.31+£0.26 2.12+0.13 -2.866 0.008
Ti,/mm 0.33 £ 0.08 0.22 £ 0.04 -4.956 < 0.001
Ti»/mm 0.20 = 0.06 0.12 £ 0.07 -3.927 < 0.001
T3 ~ Ly/mm 1.73 £ 0.17 1.68 +0.13 -1.125 0.268
Ai/mm? 127 + 28 139 +23 1.444 0.157
WA/mm? 120 + 14 104 + 22 -2.645 0.012
Left upper lobe bronchus
T/mm 2.18+0.14 2.04 £ 0.27 -2.061 0.048
Ty, /mm 0.35 +0.07 0.30 = 0.07 -2.243 0.031
Ty»/mm 0.20 + 0.03 0.16 = 0.09 -1.695 0.103
Tz ~ Ls/mm 1.57 £ 0.11 1.49 £ 0.20 -1.561 0.130
Ai/mm? 50 +8 54 + 18 0.756 0.456
WA/mm? 72 + 11 61 £11 -3.446 0.001
Right middle lobe bronchus
T/mm 1.85+0.21 1.64 £ 0.12 -3.909 < 0.001
T),/mm 0.27 + 0.04 0.22 + 0.05 -3.716 0.001
T,/ mm 0.14 = 0.04 0.09 = 0.04 -4.226 < 0.001
Tiz ~ Ls/mm 1.32 £ 0.16 1.24 £ 0.13 -1.789 0.082
Ai/mm? 32+ 10 40 + 12 2.381 0.023
WA/mm? 55+8 47 + 10 -2.748 0.009
Right By,
T/mm 1.53+0.10 1.43+£0.18 -2.177 0.038
T),/mm 0.25 £ 0.04 0.21 £ 0.05 -2.976 0.005
T)»/mm 0.13 +0.04 0.07 £ 0.06 -4.068 < 0.001
T5 ~ Ly/mm 1.10 £ 0.12 1.06 £ 0.16 -0.931 0.358
Ai/mm? 23 +5 29+5 3.682 0.001
WA/mm? 41 +8 316 -4.709 < 0.001

0.764,P < 0.001) FI FEV/FVC (r = -0.566,P =
0.009) 2T A, FRIHREE COPD B E A7 By Fi I
ERyHJE FEV, FEV,% FVC FVC%#I FEV,/FVC
BERME#ST, 5 FEV, (r=-0.472,P = 0.036) .
FEV,% (r = =0.597,P = 0.005) #1 FVC% (r = -
0.507,P = 0.022) £ tH 3¢, W FHE COPD B ¥
£ By ZIE N 214 & FEV, .FEV, %l FVC% %
TR AL 5 FEV, (r=0.475,P=0.034) .FEV,%
(r=0.527,P=0.017) .FVC(r = 0.515,P = 0.020) I
FVC%(r = 0.457,P=0.043) SIEM%E, XUBEE
COPD &4 By 45 W LI/, FEV, . FEV,% |
FVC Fl FVC% 2 T FE#aH WA 5 FEV,% (r = -
0.470,P = 0.037) Hl FVC%(r = -0.502,P = 0.024)
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Table 3 The correlation of airway diameter line by EBUS and lung function in patients with COPD (r/P)
FEV, FEV % FvC FVC% FEV /FVC
Left main bronchus
T/mm 0.234/0.321 0.008/0.974 0.269/0.252 0.011/0.965 0.098/0.682
T,/ mm 0.219/0.354 -0.107/0.381 0.331/0.153 -0.130/0.585 —0.094/0.693
T/ mm 0.103/0.667 0.004,/0.987 0.060/0.801 -0.123/0.605 0.192/0.418
Tis~Ls/mm 0.164/0.489 0.100/0.676 0.119/0.616 0.048/0.842 0.173/0.465
Ai/mm? 0.160/0.500 0.002/0.994 0.272/0.247 0.192/0.417 -0.068/0.775
WA/mm? 0.089/0.711 -0.197/0.405 0.023/0.925 -0.330/0.155 0.128/0.589
Left upper lobe bronchus
T/mm -0.108/0.614 -0.014/0.865 -0.130/0.585 0.086/0.700 -0.149/0.531
T,/ mm -0.517/0.019 -0.223/0.344 -0.448/0.048 0.029/0.903 -0.422/0.064
T/ mm -0.352/0.128 -0.214/0.364 -0.221/0.350 0.092/0.700 -0.413/0.071
Ty3~Ls/mm 0.138/0.561 0.111/0.641 0.055/0.817 0.098/0.680 0.140/0.556
Ai/mm? 0.119/0.618 -0.025/0.917 0.210/0.374 0.228/0.333 -0.134/0.673
WA/mm? -0.173/0.465 -0.082/0.732 -0.137/0.563 0.084,/0.725 -0.192/0.417
Right middle lobe bronchus
T/mm -0.133/0.576 -0.143/0.547 -0.321/0.167 -0.327/0.160 0.071/0.767
T,/ mm -0.436/0.061 -0.389/0.090 0.185/0.435 -0.119/0.618 -0.533/0.016
T/ mm -0.507/0.023 -0.289/0.217 —-0.590/0.006 -0.248/0.292 -0.183/0.439
T3 ~ Ly/mm -0.283/0.227 -0.366/0.113 -0.480/0.032 -0.039/0.514 0.021/0.929
Ai/mm? -0.169/0.475 -0.360/0.119 -0.121/0.610 -0.243/0.302 -0.144/0.504
WA/mm? 0.371/0.105 0.274/0.242 0.150/0.527 -0.045/0.850 0.417/0.067
Right By,
T/mm -0.514/0.020 -0.504/0.024 -0.511/0.021 -0.519/0.019 -0.193/0.414
Ty /mm -0.800/<0.001 -0.902/<0.001 -0.708/<0.001 -0.764/<0.001 -0.566,/0.009
Tio/mm -0.472/0.036 -0.597/0.005 -0.433/0.056 -0.507/0.022 -0.331/0.154
T3 ~ Ly/mm -0.379/0.100 -0.170/0.472 -0.364/0.115 -0.177/0.454 -0.114/0.633
Ai/mm? 0.475/0.034 0.527/0.017 0.515/0.020 0.457/0.043 0.284/0.226
WA/mm? -0.305/0.191 -0.470/0.037 -0.319/0.170 -0.502/0.024 -0.117/0.624
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