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CT value prediction of airway foreign bodies in an in vitro porcine lung model

LIANG Hui-hui', HUANG Su-mei’, HE Yue-mei’, CHEN Jie-bin', HUANG Wen-dong’, ZHANG Min-hong',
DONG Qin', LI Xie', ZHANG Guo-qian', LU Ying-ying', LIN Yue-guo', LI Chong-yun', CAI Yong'" (1. Radiology
Department; 2. Scientific Research Center; Maoming People’s Hospital, Maoming 525000, China)

Abstract: Objective To investigate the change of CT values of airway foreign bodies and CT values of common foreign
bodies using an in vitro porcine lung model. Methods The dried peanuts and seeds were placed in the trachea of fresh porcine
lung, and CT values were obtained by plain CT scan. The diagnostic value of foreign body nature was evaluated by comparison
of CT values between in vitro models and clinical cases. Results CT values of intrapulmonary dried peanut and seeds were
higher than those of extrapulmonary ones (P<0.01). CT values were comparable between 20 peanuts of models and 8 peanuts
of clinical cases (P>0.05). CT values of dried peanuts increased at 24 h and decreased at 72 h, while those of seeds were
unchanged during 72 h (P>0.05). CT values of raw, dried and cooked peanuts, and ballpoint pen nibs in the model were 19-43,
-9-65, 5-19 and -356--331 HU, respectively. Conclusion The in vitro porcine lung model is successfully constructed, and
CT values of common foreign bodies are obtained.

Key words: airway foreign body; computed tomography; porcine lung; in vitro model

KESYEZET 3 B L TFRYIL, 1R E faF
RBRIZREGS . WO T PR AER, [F
BAE WA 2l 7, BT LR R A
Wy O A TR o T S P T X S B O
VRIS R B AR AT DPIGHE S iR A
ARSI 5 SO, HIZEARAE SRR
JHZR e SO B A AOHBOR B A B Y
FOR, [R5 SRR AU, , AR K i | U 25 A 5
IRAE , TERBEETAAETF YRR T , Al
SRS B TR A . X GBI IS Wi IR 4 fi

rFE HER: 2022-09-21

R HEICWOIT 3, BATNRARIR 2 W7 (i

(E GRS 2R S SRR PV SIS L 3 8

UTAESK, CT KA eIl PR H A R ATBOR 2 . CT 5
X LR g A LB e ) BRI AR, n] W
SYIETAL RO E, FE 0 R AR ER SRR GEAL ).

XU S5 25 JEE DAL RS PR IRE 3 45 , BB S i T2 1
PR HE UG E S VER 0L, HA B 12 WA
AN AECT G, i T2 R 5 BA RS ICT (4
AT EAEA ST s TR R S Y CT (B ] REB 2 45
P, BRI TEIG IR T, SUE S LU R TR A7

YEB BT BRIERE (1982-), 55, A%}, EEHIW, E-mail: Isfowen@21cn.com
BEEE: 45 5 (1976-), 3, AFL, FAEEEIN, E-mail: yong_cai@126.com

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



272 I N PN

20234F 55 414

7 MELARSE HIZ AR FN W St ot , B Bran R/ A Gl
LR SRR RFAERCT (A, dde A b
T RIFY ARG CT LSS . A5 S
FEIE A TR SN A TS, E— 2D A 5
HAIEG CT HMAR L, TR WY CT (6
Fil, 4R I R A S A2 W AR
1 MRE5AEE
1.1 #HHFeil S

B 20 T A6AE ORTHCE TS Br s =,
R TR 2, FRATHEAEA DI S K TTIE , B
HA B e (S AME 58 ISR 55 . R CT “FH3k A
SN SEIEAIATCT {8 (iFbCT {85 RS i
RIS CT fH (N CT ) o X884 ©F# PHILIPS /A W
Y Ingeuuity 64 HF 128 JZURFECT , FEMtitsE il 8 # I RMsz
iCE, WEEAHSA. EUR, HEZRE 1.00 mm,
JZEEE 1.00 mm, B215 0.9, 457U 120 kv, T 250 As.
FIAT R4 T 3 IR
12 Fi

FKHICT P3R5 5P A S AR J DL R
J5 0,24, 48, 72 h (I CT {l, 5 2019-2021 4FFK P
Il R 28 SC A5 i 2 M Ab A SE ST Y 8 191 52 B 22 461)
B CT {E#F1T HA, PPN RSN BT S P B2 W iy
UINIER
121 WWSESRY AL BUed | TeE
) R~ (BB 78 (MERPSS) i 72 I+ (b
28) U TORE SRR A 22 G 9 (P28 =R R
MSE ZEWE (AF40) JaE =k i Ao DR A 5
NS H UL 5
122 faills WAESYRCT [HEH B4 K
VW (24E) 7 R SR 15 FORTE] Y )
A 1A BRIl I <8, SR CT P3RS 5
IASIERTE R CT {EER, B 3 2 2GR n iU RHE
A X R A A R AT I AG
123 vk &iCT KA EX w1 A
BHEIBHE T 20 BifeA: KT gs Rt 1 200 Rk
B AR AT PEAR s 15 Fhvis DLAE R A A 45 R )
Fh 3 24 10 4 TAEZ S R HEHBHE A 3- 7 0EAG SRS
LRG3 NSRS H W R nCT (B .
1.2.4 WEEIR  FERUERRI R4 JRFU)s
S TTTE Oy PR b 57 AR SR ATE 5T B EE 5, #E T
A3l ol it S e AR A7 [T i 2k B CT (B, ZERER
B LS CT (ER I, i Sl i 2~ 54 CT H

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

MK Be/IME, I i S i 4300 (CT (B R 32
B IEFRN AR K) o FEEARA S e A, A8 A7 X
484K, Thickness 1.00 mm, Zoom X5EH 2.50,
1.3 “%itsaE

K JHISPSS 25.0 HAFRTEAEHEA TR ARG, P<0.05
FIORERAGIFE L

2 H#HR

2.1 BRI M E

S SRR RS E K CT se @ Wi 1.+
ferE L RTFZER P B CT {534 L il #M i £ % CT K
(P<0.01), & 1 F ffizs. 20 Wb m9CT (HS 8 Pl
IRZEBIAEACT (B 5041 22 R ICge T2 5 X (P>0.05),
K1 G,
22 HRIMRERARATF A KT AN CT A6
Tk

FAed: RFHEASIE)G 0, 24, 48, 72 h IICT {H
ARG 2 AL B Fiw, TAEA (B 2 A) ZETCA
W72 h I, HCT (AT (24 h) JGFREAK (72 h) 5 i
72 h WIRFIICT fE ek AE 2 S5 o g it L (P>0.05) .
FAREE R 3 FiR
23 RINRIERAF LAE F 0 CT 1AL B

WTFE 4 R, BB CT (H7E
Bl 19~43 HU, TAE4 AU CT {H3E Fl  -9~65 HU, 24
FEAE 1 CT {ETE K 5~19 HU ., [RIBRZEME CT {H 75
H1-356~-331 HU, HAWE A5 UL S U e sa ifioh b
i CT (BTG L2 1.

3 itig

CT (HM 225+ 5 W r s A 2, IS S i
JEWH IR R o AT & IS0 5 K LR i
MRS GE S CT M E BN R, RS
KK, HCT (EVEH A 19~43 HU; ZARIEA N
KR, K AR A D, CT (ARl 5~
19 HU; 144 0 Skt (RS miE R
2, HA AR, HCT (15 R —9~65 HU., [RlkE,
ARG K I 4 A G CT {HIE FI Dl 33~43 HU,
P E R HE SA R CT EE RN 104~127 HU, 34k
JRT-FEB RN, Hfli N CT {HIEF y-738~-651 HU,
INFA S AR Mg, B ERRF7RKR, NCT {4
T -4~10 HU 1 78 il N CT {B3E FEl 5 0
/N HCT (EEFEAELL, 2 4~13 HU,

ARG R IR, Sl N R B 0 s o] 42 K% T
M CT fEFRZMIFA K, (R TR R CT (AR fb AR,

http://www.cnki.net



5531 RNENE, A SEIIARSME AL N AGE S CT (EF 5 273
Rz 1 FHIWSYAEEMSN N B CT (EyL (HU)
SR Jili#hCT {715 il PN CT (BT SRR Jili#hCT {830 Jit N CT (BT
JRF5% —-539~-529 ~738~-651 HAEH 18~25 19~43
W T —84~-24 4~13 LV -15~16 5~19
JRFA -94~-26 -4~10 T4 15~22 -9~65
o 22 5 7~19 33~43 Wak R 363~801 697~1 089
WHE 12~119 104~127 21l -299~-181 213~270
AR B 196~210 214~241 [FI R EEME -318~-297 -356~-331
ESH0| 33~44 44~58 mEi 231~249 238~263
Rk 33~43 61~70
A B C D
E F 50 s G 40
o5 ity 30
=z z
= 50 20
= =~
O Q10
-100
_ gk FAEE
150 %0l CT of
e JRF1= W

A, T4 JRFEASEITRT SR s B.20 WAL AR gE ASE IS CT 3212 K s C.15 Flviy WAt ASE RIS s DS Flvig I
PEAJE G R L B BAS A WSk A CT #2181 F. T84 5T SN CT X LA G e SR

1 S SR AR S P S C T S8

SEBRZEAICT (X L
A 60 B 20
40
0
o 20 -]
= z
m 0 i 20
S 20 3
-40
-40
-60 -60
Q&\%b:o RO Q&\Wb:o ST 00
T JKF

A, AR 0~72 h CT{ERIAZILE; B, JKFHliN 0~72 h
CT ERYZALIE; * FARP <0.05, *+* FI/RP<0.01

2 FYICT {EX L
HE R AT RERE T AR AT AR oK 8 %, 51k

CT fH2& k. "UESYRIZELE S 3 PHERAED]
K, o BRI A L S WS A 77 5 R R4 . Il

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

A S b, RT3y P R Aol S 0 LA B JC R A
RS PIRG O, 53 A B RAEAE R A 1
o ARBFFELLH W) TE S P ORI R, 2R T
JURR R WS IERTSNCT (BRI CT (E R AZ 1L, f0 65
NG PEE SO S 300 CT (A8 Ak SR A Bl e ] 4
MR CT (HIZEAL, e Wik iE% . AR5 R
WAGE AN, HCT (E NP 7R SR 284k
MR AR , ANREHLAELUASNCT (EAEWHA N CT
{83 3 —J5i, AT AR GE S s i
i 2R LA 54 CT (B B0 il W (T RS, R
I PR 54 K2 TR A1 B A A

I PRAEAETT T, 2250 AN I ) PR AR AR 22 U O
YIACT i, AR CT EAR. ARF5EM, A
Mo BE A MR LEAR Y CT (B AIR . n-TAEA 4, HCT
TH R ME ; AAEAEREER, CT (H (A, FIZREEE (41

http://www.cnki.net



274 TR BB R e R 20234F S 41
A B C D
E F G H

A-D. SEEHCNAEE (BR'S 14) JEAJEITIA S 0. 24, 48, 72 h IICT #4218 E-H. S25H T (iS5 20) JEASE IG5 0. 24,

48, 72 h BICT 14

3 JEMARHR N SRR R BECT 5245

A B C D
B4 AR (A)THEZE (B) B (C) IZRAENE (D) fERf IR hHOCT 1R
246 BB ERCR , WO ILCT [N I IR, 2R SH 3T

AT L 25 R A I CT (il  -356~-331 HU

(4 D), [t LA PR AS BE-S B 2 () /N ) o S
PIICT i Bk CT (E—MEAE 1 000 HU 2247, AT
SEMEE Sk A I N CT (B L R 697~1 089 HU, 5 SCHik
HRAE A —2 SR A R R R A N Sk,
CT {HYL A 213~270 HU, A fE2 AR 4K i) £ ) B
KA AR AR, B iR A AR By 2t 6
AEFIER S, FTRVHCT (I EH 83k i
CT /).

B S S E IR T KI5 CT 4 BTt
AHIFFE R RSP IR TG () SR RN 25 F BRI CT
WA TR il P9 PRBE /K B S BN & T8
CT {H_LFt, sl 15 e A B T2 Wi .

ARG I T IARSME AL, F5E T S e
PRAFBAAE K S5 SEYICT E AR 0, 384 T ZFpi
ULSEP i CT (EE Bl o ASHIFSE A J BIR 14 A 17 o) vk
3 3 S UE B AR AR R ZEAR R A B R E R L CT
H N 2R3 R A Rt — S 50 0E

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

[IIRSCE, KI5, BRI, %, ZHHRHECT =4 @12 L
HUE WP RMED]. TREE B AR, 2013, 31(3): 301-
302.

[2]BAI W, ZHOU X, GAO X, et al. Value of chest CT in the
diagnosis and management of tracheobronchial foreign
bodies[J]. Pediatr Int, 2011, 53(4): 515-518.

BITRZEEE, 32/MBE, RHk. X R SIBHECT X EF Y2 B i
{H L[], T E BAARERETHE, 2016, 7(17): 161-162.

(415K R . WFRCT 94 55 i AR PG AR 462 s S 02 Wb i
I EDAS LEAMBT (). BRI R A, 2019, 16(7): 144-145.

(5] T, =MerEl, BT, SRHECT XA SRS S Ak
RIS WA, i R H- SRSk SRR, 2007, 21(3):
116-118.

(613 7y, RERFMR, XA, 45, 4 BB A SAERYICT Iniz
IIMTI]. T ARBEEBE AR, 2012, 30(1): 64-65.

(71 E8E, W52, HIDY, 45, 6 il & HIS AR B CT (8 H 4[]
IR EEZ, 2012, 52(34): 36-37.

[81E MG . AN [) 47 i B AT MEEAE CT 170 PR R At B2 I R 8
X[D]. J"IN: I BERERAE, 2014

http://www.cnki.net



