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ABSTRACT

Objective In order to explore the correlation between tracheobronchial variation and COPD, MSCT
image post-processing was used to collect the characteristics and parameters of tracheobronchial
variation in clinically diagnosed patients with COPD by PFT. Methods Imaging data of 1132 patients
clinically diagnosed as COPD were retrospectively collected. CT scanning data were used to determine
tracheobronchial variation and classification, and to measure LAA%, LA, WT, and WA% of the variable
side and the contralateral side. And the correlation analysis is carried out. Resufts 1.General data
and CT quantitative parameters: there was no statistical significance between the four types of
tracheobronchial variation and age (all P>0.05). CT quantitative parameters of tracheal diverticulum
LAA%.950 and LAA%.q10 Were significantly different from the other three tracheobronchial variants (all
P<0.05), while there was no significant difference among the other three tracheobronchial variants (all
P>0.05). 2. CT quantitative parameters and bronchial parameters: CT quantitative parameters LAA%.
950 and LAA%.q10 of tracheal bronchus, accessory cardiac bronchi and abnormal segments of the upper
lobes of both lungs and bronchial parameters LA, WT, WA% of the variant side and the contralateral
side were statistically significant (all P<0.05). There was no significant difference between the lungs
around LAA% 950 and LAA% g1 in the tracheal diverticulum (P>0.05). 3. Correlation analysis between CT
guantitative parameters and bronchial parameters: The LAA%.950 and LAA%.q1 Of tracheal bronchus,
accessory cardiac bronchi, and abnormal segments of the upper lobes of both lungs variant side were
positively correlated with WT and WA%, and negatively correlated with LA. Conclusion The degree of
emphysema and airway wall thickness were more serious on the variant side of tracheobronchial
variation than on the contralateral side. And patients with tracheobronchial variations may be more
susceptible to COPD.

Keywords: Pulmonary Disease, Chronic Obstructive; Bronchopulmonary Dysplasia; Bronchi; Tomography,
X-Ray Computed

1814 BE ZE M4 B e 5 (COPD) I FRBRERT, R—FE] LIRS AAT B IB A MR, 45
TREgrEnsRZR", BSrNSEEE2COPDH T ERERT, SBMRE
RE*EZY, COPDBEINNESASTHMSANEZRERNSEN(R)HAR
#iEXY, EERLREENCOPDEFERIETXIFE EH, BHEANLSHIEM
Zx B, BOMRENEIKLEEDCOPDEEN R L MAE LR TRA L
MEMIAEH AEERERE", SEXSETREELSEHE. B, BERE. %
rEeREE", TRESNETSESSHESPNE ST IR RAERRN, B
ISFRERBERAE, FEERPETRD, EEREMEERHEMSZ —WES A
BNSSEMUEHNEEER, XAESHIEETRERRK, HIESHCOPDHERE
e, FMFESEMESHTCOPDRAEL SETRNSEEMECT(MSCT) B &R
K, BESELZSETERSE, NETBRMENNHSHEERSSESH, BiTS
BYSETR5COPDIEXY,

1 BER5HZ
1.1 FHEE EEKE2019%F68 202258 HHiEE LAERAY S —ERIGRK L
BT BEE R HTIREMSCTHE BB G FEER.

MNTTAE: ImARIZET A8 PR E MR (I E RN S EEF KFIFFEVL/
FVC<T70%); SERMIEIMSCTIAE,; MBEGRTE, CTRGHMRBHER, SELIE
MR AERSE, HEIBEWMNIZISEN, HRinE: BEERRESFAR, BGE=2
ME, MFLETL2EEF,;, BELEMBFANESE, aHIZ[EY K. Hifk. 5
EEm, MEBRE. MBMEBEEER. RETWELL2M0EE, BMH682%, 450
B, F#433-88%, FiYHN(54.94115.35)%, HPEFEESEZSELR2660], BMH
166f1, 141001, Fi949(53.39+12.98)%,

1.2 CTREHAZE XBEEGEATRevolution CT 256 2B HeCTH X B E #HITRSE
BECTFH, ARTEANREBAOERIVKE, HEZHRAEBES~140 kVpEREIL]
1%, BohEER, HERENMEEESYA5MM,

1.3 BGEAERBEST ARKEUEEXARADERNRESREENY N
0.625mmmMEI&, FE M LEZEGE AW4.TI{EuL, # AThoracic VCAR¥ & #47AmMH

(5—1FE] BRE, &, Wt, TBHARAME: WEERHBOFEIZH. E-mail: 18404998829@163.com
(BifEE] X, B, TEEM, TEMRAM:. BBERHNRGIZH. E-mail: syeywxw@163.com

60 -



DERZSEMLE, SENAEGELESZEESTEE
4 (MPR). HIEZER(CPR). BMBM(VR). CTHHERIE(CTVE)
F, BRSRENSAERE. S ETRABERRER, &
AEZM RS MMM EERRAX S2MERBE DT
(LAA%). EMREFARZ[E(BRUTMHEH)HTHEER
BBARS[E(BRUTHTH)VEERER(LA). [SEEEER
E(WT). [EEEERE 2D L(WA%)RUEE(E]),

1) o 1)

E1A-EL1C B E, 4%, CTRAERABRE. 14 XHEMG; 1B: Ao HE
f&; 1C: CTEE-9SOHUR i IR AL B; 1D: CTIH A& -91 0HUI it 4k
{2/, 1B XAECRE; 1P XAESHNELERE; 16 AL CVER.

1.4 B9 FESPSS 26.04 D HE, HERE L

CHINESE JOURNAL OF CT AND MRI, SEP. 2024, Vol.22, No.9 Total No.179

(x +5)KRRo FEAEEXHFAIESEHRIPHIWilcoxont It th R4
MREZRETRNCTEESHNEZ[ESE, Pearsontx s
e SpearmanKBX D IMTMBCTEESHE X NESHNMEX
M. P<0.05HEREEHRITFEE N

24 R

2.1 BEBEHKRCTERSH HKE2066HS5EZSELR
BE, HhKEHE66H, BH466, 4206, FiUAR
(55.15+11.55)%; SBEMXSE14%], B8, wit6f|, F
4(50.43112.46)%; BEIOMEZSEF], BMS0M, &40
B, F39A(51.161£12.10)%; WA EHDEXRE6HI, BiE62
B, ZM34%5, FI9R(54.72114.49)%, AMSELTSETESL
BEERERYTRITEEN(PY>0.05), SEBRENCTEES
LAAY. 950, LAA% 10 S EM3FHSEL SELTRZBERERIT
FEN(P1Y<0.05), E3MHSELZ[SELTRZEERYLRAIT
FEX(PH>0.05), (K1, 2)

22 CTERSYREZSESY SEUXSE. BOHEES
B, WHLEHPEREETESNESTFMAICTEESELAA% 50
LAA%. 010 R Z SESHLA. WT. WA%Z BESBYESRITFENX
(P19<0.05) SEEELAAY%.950. LAAY% .o EEfiZ BIERT
SZHZEN(PY>0.05), (F3-6)
23CTERSHSZSESBNEXED T SENZSE. 8
DHEEZSE. Wi EHDEEETEMAILAAY%. 00 SWT. WA%
HWEIEAEX, 5LA§Eﬁ*E;€; LAA% 9105WT. WA%IYEIEE
x, SLAEfaEX, (&R7; BE2. 3)

R1 LAAY%- o SEX SETRAXBHLR R2 LAA%- 0SB SET RRBILE
TRKR SEERSE WHLMH2ERE FORZSE TREE SENRSRE WLHIRER BILELSE
SERE Z{& 2.070 2.154 3.093 SERE Z{& 2.396 1.967 2.555
Pl 0.038 0.031 0.002 P& 0.017 0.049 0.011
SEMXSE 18 0.594 0.177 SEUEZSE 1 1.534 0.727
P& 0.553 0.860 P& 0.125 0.467
Whi LM DBRERE  Z(E 1.165 WhE LM DBREE 28 1.159
Pl 0.244 P& 0.246
D P<0.05, ERESITEEN F: P<0.05, EREHKITFEN.
RISEMZSEESULERLR RABVDEZSERSYRLERLER
LAA%.950 LAA%.910 LA WT WA% LAA%.s0  LAA%.g10 LA WT WA%
TEM 724271 20.75+£12.57 2.81+£1.91 1.28+0.24 83.13+£835 ZTHRM 6371185 17.60+8.67 547%£2.93 1.25+0.28 77.55+7.13
S 6.46+1.89 18.49+10.15 4.51+226 1.04+0.28 78.43%821 Il 6.00£1.40 16.18%6.71 6.26+2.76 1.13%+0.31 75.53%7.84
78 2.040 2.354 2.104 2.280 2.417 VAL 4.109 3.933 2.090 2.297 1.962
P& 0.041 0.019 0.035 0.023 0.016 P{E 0.000 0.000 0.037 0.022 0.050
S FPERUBRA X TsRT. P<0.05, EREAIFEN. S FTERUERAE X £sRT, P<0.05, EREMITFEN.
®/S W LHZBRRESSRERLR R6 SERECTERSHRLERLER
LAA%.os0  LAA%.010 LA WT WA% LAA%.g50 LAA%. 910
TR 8.68+6.66 254411646 6.25+14.46 1.31+0.30 75.94+8.82 TR 7.35£2.01 20.03%8.15
S 8.38+7.84 23.84%17.36 7.19%3.52 1.17£0.29 73.88+9.50 A 7.31£2.10 19.99+8.27
VAL 3.404 2.147 2.076 2.046 2.049 VAL 0.938 0.027
P& 0.001 0.032 0.038 0.041 0.040 P{E 0.348 0.979

S FPERIBRA X £sFRT. P<0.05, ERAESIFEN.

S FAESIBRA X 5T, P<0.05, ERASIFEN.

- 61



HEICTRIMRIZRE 2024498 $£22% £ 2817988

RTSEISEERNERMUCTERSHSIAESHNEXE

SEMRSE BIOMESE WA LM DB FE
LAAY%.g50 LAAY%.910 LAAY%.g50 LAAY%.910 LAAY%.g50 LAAY%.910
r P r P r P r P r P r P
LA -0.667 0.009 -0.825 0.000 -0.265  0.039 -0.337  0.008 -0.441  0.001 -0.345 0.011
WT 0.709 0.005 0.847  0.000 0.301 0.018 0.367 0.004 0.351 0.010 0.396  0.003
WA% 0.515 0.049 0.602  0.023 0.330  0.009 0.325 0.011 0.406  0.003 0.362  0.008
v, EXRE; P<0.05, ZERBHITFRN.
” r=-0.265 . r=0.301
N , p=0.039 p=0.018
o b . 3 I A
6 i'."o".'-‘. ................ ¢ * 1 .-.“ .... e *
N :
4 5 6 LAA;;/D,950 10 1 12 @ 4 5 6 LAA:é-gso 10 11 12 @
100 16
=0.330 % r=-0.337
%0 oo R p=0.009 H p=0.008
° o 08 e 12 *
N O s :
S0 g !'o e < ®
& s 6 X': ..........
) L LA .02
4 ° “.-t > . e ®a
50 L] s ° . L] . L] .
4 - 5 6 LAAE;E,HAQSO 10 11 12 @ 10 L LAAIDD;AQIO 30 X 40 a5 @
° 1=0.367 % 5 r=0.325
p=0.004 o % p=0.Q11
L4 o8, ® g 0 O g & 5
L. e eoo . . * - R S A - ¢ *
g ° ..:'..".n-.---';'o'b'"é‘c' """ 7% % §’° ’
1 .b-o . :
K] 60
0.5 ® 50 L
0 10 15 20 25 30 35 40 0 y 5 ; g
‘ T LAA%910 N @ ’ 1 ! * Laason * ° * @
B2A-B2C &0 JIE SR LAAYS s 55 LAE S4B R MERCR T AL LA; BT, C. WA%,
B 3A-PEH3C &l/0 BE A LA 5 LAE BB R MR B AL LA; BL W C. WA%,

33 i
COPDR—#i#{TIE X BMIEM IR ASER, HISSET
BENSHER, HEEMINE ST NS ENE S AR N
0. BFCOPDHIFRRARKK AMBERTEREE, ALk,
LU ERN RSN FREREEE. HEREEEHRELM
EEXEE, HCOPDMILEHART, MINAEIRE (PFT)HIANE
B SR o X—IOTET S B E R SRR
EHNEE, KIHEMHHHEAEANERS, SEBSENRSI
e, MNAIBBELHMEEEESRTRRETSIRE, AW,
IR TRAEE, BT TERMNSEEMINENRRT, 3t
FRBRTHEETEEE—ERRME" ", FRBCTHER—ME
B GEERE A E, WIS BECOPDMIL IR AIEES
BYER, TRCTRMYAENSSH SRS MMRIIEH, HEBITs
TGS E, BEITERmSMNRE RS ESRANT
%™, WangZ AR B LAAGAB BTS2, 155
BTE-850~-1000HUR ZRESEEA, U10HUAERR#HITIER
W, BAMIALAAY% s NS EEBNRTESH, #H—FH,
BRSPS ENTR BT T LAA%sss. LAA% .10 LAAY.0505

62 -

COPDMERREZ BB X BE, HALAAY 010 RIS R BT
mERE, BSMIAEREN L BEFHMEXYE, A, KHR
EEIEEN T LAAY 0505 LAAY 1o ER TS AT S MR EIAZ 0 FEAT, LUHA
TECOPDH RIS Simis SN R IEEE(EM,
COPDHIRFIGIE S, HEOEE5KEREEFSSTH
BEEFHANEERGETHEX", XEAERERNERERT
FHERA4R, ERZEIMESESIENEH ST, Sfms,
SEMHANEETY, PERYEISSELTSENT RIEE
&b, THEEEMEICOPDIFIEHZ, SEXSERAENITR
BHEBAMES, FEETE. BRB/ASSHHEZHRY
MEAY, WTEPIERENERERS =B, A, Y58
YTEELETEN, METSENHE. BURBRESZSEBER
U8 I ETHRE TS RIIRE, SRESNE TFHYE LU
RS, #a| &S NBICOPDZIE M IR EERK, SunZpE!
B, TEETENMUECOPDIIMRLIER, T T BHES
BOXLHINE, SmithZ " WHRIER, ANS 2 —REAEE
EXSEEMER, XAEE2COPDRSIE MM — NEE, AW



{EBIGE Thoracic VCAREE R, XCOPDEZEMLZREMH#TTIER
D, RMA2350%MBEGEELTRETR, X—HHBETFE
BRI, TRESHIEERREABREEX, RIH—SHER
MHRMmE: SERE. SBHELSE. BOETSERW L
HHBEE, BMESEREN, HR=SXTRYESEEM T HNEG
HILAA% 050, LAA%.910. LA. WT. WA%ZEEE, RIFTSMS
IZERSEEEELN, SHEMRMAT, XHELIESE
BLYSENAENESR. BREASTERRERMILERE X,
BASHLSEEHME, SREERSHSRDY, i, S8
REREEMEAEREENMSHES, XOESEESET
TS, SCOPDRIEMEHE I RNERNELESEME XY, 1
RUIETR, REGELSETR, EXMIMENEEMNES
ATERRARUBELEER,

FER, REFLERNER, BREHahRESEEEE
BESCOPDEEMMINAERIE. £EFRETE. AMMEME
R RBT S X RIS A EB Y RE T, #—Fmiaxs
SFER, BEZSBLEWNSEELSE. FORZSERN
EMHSENEETE, HLAAY%.9505 LAAY%. 01038 R 5WT.
WA%Z X, MSLAZREAX, X—&MWANRIIUE T LAA%.050
5LAA% oo ER BT S FNTEIEIRNE X, FNETSERRE
LIEFRLA. WT. WARMEBEM, SEAENMELIESEERD
12, HEESEEEMNHE, RESSSEANEE, BRRE
MR/, MTIPRE T SRR TS, MBI T RS RHS.
ERHESIENE, XHEXEESSETENRNENEE,
HEBEFWN, HEMERRT. X—RHENBEHHRBT
COPDEXSBLEWT R AIGEHERTAMM X, BXFHET
SIRAEEECOPDAER MBI B IEH T,

ARREERR: H—, SRFHREK, RISRSIEHE
CTHIE#ITIRIT, HD, SEXSSTRNEAERD, Ak
MR TEAY, RRESGHE—F REXHENHAR.

SRR, EECTHERRITGEHSHh=ERERSTSESH
TRIMEEENE, EEMOMENEREBRTSELSE
TRMERTFHUMSHNBSSEERETHEZNMKR, I
ROBNEETRERENAAEIRESNCOPDRK, Hit, &
NS S E TSN THMRCOPDHERNBEXES, £
{UB# T COPDRIA M RMIRT, EAEMEN T HmHRHT
£, AMMERNRNBENREEEIRENEENE,

U180, ok, TR, AR M. 9RR. bt AR T4 HARAE, 2018,
[2]World Health Organization:Burden of COPD [EB/OL]. [cited 2020-05-06].
Available from:https://www.who. int/respiratory/copd/burden/en/.

[3]Adeloye D, Song P,Zhu Y,et al.Global, regional,and national prevalence
of,and risk factors for,chronic obstructive pulmonary disease (COPD)
in 2019:a systematic review and modelling analysis[J].Lancet Respir
Med, 2022, 10 (5) : 447-458.

[4]Bhatt SP,Balte PP,Schwartz JE,et al.Discriminative accuracy of FEV1:FVC
thresholds for COPD-related hospitalization and mortality[J].
JAMA, 2019, 321 (24): 2438-2447.

BUEAER, it=, B, . 5 150 L 0 iR R 0 2 15 4 0 612 5 30E [T, 42
SR AR A, 2014, 0(12): 892.

L6 BRIP 55, FNAEHT, MK A . 531 T BI6 97 2 18 1k FEL 28 o B R T 9B X 047 [0 o
528 E 25, 2022, 17 (5): 155-158.

IR EA, x4, NAL, %, 2 H8AECTE B JIE x18 1 L2 0 i 0 o 16 5 F 6 i
JROME [T1. s EICTAMRI 2 5, 2021, 19 (1): 70-72.

CHINESE JOURNAL OF CT AND MRI, SEP. 2024, Vol.22, No.9 Total No.179

(81 AL, 47 WA 2. 18 0 FEL3E W J R 07 7 M0 0 Wi M X A E AR R R (0] E R 3 I
47,2021, 42 (23): 2922-2926.

O EXRI, A8, MEW, FMSCTZHERZR L THEANAELATKELAN
YW ME. LR A, # AR ER, 2021-09-03.

[10]Smith BM, Traboulsi H,Austin JHM,et al.Human airway branch variation
and chronic obstructive pulmonary disease [J].Proc Natl Acad Sci U S
A, 2018,115(5): E974-E981.

()RS, RARA, R4, F. BF S0 i 308 CTAE A% ik L 28 Vi K 07 3 W I R o B9
B Ul FEFREEERP RS, 2022,21(2): 77-83.

C12) 3K PR A, i, 42 ¥ B 18 Lt AP B 3 il A, 2 6 69 CTRRA [, o [ CTAOMRI 4
%,2017,15(8):59-61.

(13] s 4 8, U I, KE B, . "F R A SR HRCT & AR X /] COPDA&R ALy J€ & 1T 45 [J].
HEIGREFEGLE, 2018,29(5):329-332.

(141442, 8 &, o8, . 2F R A4 Bk 5 B CTF 5 COPD& 40 S it 7 10, Ao
S, 2022, 37 (12): 1516-1522.

[15]Wang Z,Gu S,Leader JK,et al.Optimal threshold in CT quantification of
emphysema [J]. Bur Radiol, 2013,23(4):975-984.

Lol eeift, A¥w, 5, . AT PATRAE I EEEEER AR ERE L
Jiioh g AR R D). o B E 2 FARBUK, 2020, 36 (3): 350-355.

[17]A1linson JP,Hardy R,Donaldson GC,et al.Combined impact of smoking and
early-life exposures on adult lung function trajectories[J].Am J Respir
Crit Care Med, 2017,196(8):1021-1030.

[18]Wooten C,Patel S,Cassidy L,et al.Variations of the tracheobronchial
tree: anatomical and clinical significance[J].Clin Anat,2014,27(8):1223-1233.

[19]Sun XW,Lin YN,Ding YJ,et al.Bronchial variation:anatomical abnormality
may predispose chronic obstructive pulmonary disease([J].Int J Chron
Obstruct Pulmon Dis, 2021, 16: 423-431.

[20]Leung M, Tiew PY,Mac Aogd in M,et al.The role of acute and chronic
respiratory colonization and infections in the pathogenesis of COPD[J].
Respirology, 2017, 22 (4): 634-650.

[21]Richmond BW,Du RH,Han W,et al.Bacterial-derived neutrophilic
inflammation drives lung remodeling in a mouse model of
chronic obstructive pulmonary disease[J].Am J Respir Cell Mol
Biol, 2018, 58 (6): 736-744.

[22]Chakraborty A,Vaish R,Chatterjee A,et al.Tracheal diverticulum:rare
presentation of known report[J].A A
Pract, 2020, 14 (9):e01262.

(231X B, B, ZF. M5 i &4 6318 I &2 CTY Wi 15 5L B (8 3 R AE
#[J]. FECTAIMRI A %, 2022, 20 (9): 60-62.

RAKER. PETHRABMEEEEIRFRENEL 8 REER A PmFR ],
EVERARE, 2017,24(6): 11-12,17.

(25 ke, Ml BHEEER ROV RFRBMXFARARI]. FEH
AR, 2022, 34(5): 66-70.

6] 4R B, EAT, 51 #, . 2 F XAAM 2 B CTAR M A MR R % 12 KA WA R
B 1], R 22, 2020, 35 (2): 189-192.

entity:a case

(e B HA: 2023-06-08)
(Bxt4meE: XEH)

* 63



