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[Abstract] Objective To investigate the radioactive damage to the trachea and surrounding tissues,
including esophagus, aortic arch and lung tissue, caused by the implantation of "I seed tracheal stent in the
experimental dogs. Methods A total of twenty-four healthy grown-up dogs were randomly divided into
experimental group (n=12) and control group (n=12). Transoral tracheal stent implantation was conducted under
fluoroscopic guidance. The stent used for the dogs of experimental group was loaded with 8 I seeds of
0.7 mCi(25.9 MBq) which were arranged in 2 rows, while the stent used for the dogs of the control group was
loaded with 8 non-radioactive empty seeds which were arranged in the same pattern as above described. In
both groups, every four experimental dogs were selected each time at 2, 3 and 4 months after the
implantation of stent, the dogs were sacrificed after imaging and laboratory examinations, the stent indwelling
segment of trachea and surrounding tissues (esophagus, aortic arch and lung tissue) were collected and sent
for pathological examinations. Results During postoperative observation period, no death occurred and all
experimental dogs had normal breathing, eating and voicing. Follow-up SPECT/CT showed that falling-off of
one seed was observed in one dog of experimental group. In both groups, the damage degree of tracheal tissue
was aggravated with the passing of observation time. The damage severity at 4 months was higher than that at
3 months, similarly, the damage severity at 3 months was higher than that at 2 months; the differences were
statistically significant (P<<0.05). But no statistically significant differences in the damage degree existed

between the corresponding subgroups of the experimental group and the corresponding subgroups of the control
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group (P>0.05). During each observation period, the stent indwelling segment of trachea, the aortic arch

and the lung tissue showed no obvious damage in all the experimental dogs, and the differences between each

period was not statistically significant (P >0.05). Conclusion The implantation of radioactive I seed

tracheal stent in the experimental dogs is feasible and safe. (J Intervent Radiol, 2020, 29. 1120-1125)

[Key words] dog; tracheal stent; radioactive seed; radioactive damage

E B AR —Bh 2B i, AE 5 W
2% fifp K65 IO A DT P9 PR T (L Bl ) A SR
R 7 S5 AR B3 8 o4 3 A 0 R e, 95 AT 0 Dt
RPIFIOTT 21 T L T~ 2 SR AE AN b6 4 36
IR C I PRAUESE . A TORE OGSO R
AR BT S L T 2H 4R A A SR AT R
B, B S S VA T R U S
A AT AT R 5 A O HC il PR N £ 1 3l i S
B

1 HR5H%E

1.1 A

L1128 sh®y RN ERN R sh W e g p o 2
0 %) i B A 2 R R 24 B0 RSB , RS 18~ 24
MNA AT (12.98+1.53) kg, SCEREEHL > NP
20 BSR4 (12 B At iR gl (12 2, B4 FBEHL
NIV HRAAHAINAH 44HH), 5
HaH,

112 AXER A O U Rk 2 Bk R B
TUR LR A PR A R, E =R 59.6 d,
G PR L BE R 0.7 mCi+5%(25.9 MBq+5% ) , X
WA 27, R/ JEARE 0.7mCi K+ — 0, Joil
S . QM R B A BHE A R A ER AR RS
A &SRB, @XE GE AFIE K INNOVA
4100 % DSA #L,

1.2 Jiik

121 MATrE ¥o)skil 2 4k 4 504k 8 Ak r
T8 SR K T O R O BR 4 Dy 2 kL
TR AR TR I B 75% B IR 30 min,
B JE K L BB IR B AR RS, BT LR K
JE I T 3% 1% 28 (1 mUkg) #EAT 2K, TE
DSA &M ¥ S LM s FERA SR 0%
ANRE EXARE, g2 fERL5 5 T
ASCHE AR TE X L S e b B o F
SEU R AT B, AT A R AR [ A2 S TR O
G218 Je AT T R A

122 Wsdets  O—MEB BB K . WA
SEHS KRR A AFIE A JCIF I PR e | g R R R RR 2k

W, ARkERE ., #EREE-BEN ., 17
DSA-CT #4738 — 4 5 d A A S 4207 8 Aok
185 80, SPECT/CT W58 KL T A3 JC Bt % S il 59 14 1% B
YA, RIGWEWW 2.3 M4 Ak, 4
DSA-CT #1 SPECT/CT T fift <& Mowi F 1 #7281k,
Q4 LU B2 4 A WA G 2 .3 R 4 A A B4k 3E
SR RS AE B kD A, 17
AL R HE G 66, FRBEIEE X 6 405 ™ B e )
HEHE i J5 Schmidt P53 b5 HE 2 HEAT P4 o RAE - LU
R B S AN RAEAMLTT 1 4, >35 it 4 48
YL IRAE . LA 5O T i1 B 5 AN RSB A 1 4
] B A7 7 Jmy Kkl 5 SR8 T 3 0 R DL ) 32 il 3R
SEit 4 43 KM MEST P R AT 60 UK S B R 1
g1, ML BT PRy 21 B R /D R 2 R R TR T 2 4
JL 5 PN I A T (8 0K Sy B R 3 4, Rl TE i
040, At 145, K8 BE S NERE B
R 2 UZ AR 145 53 Ry P9 R | v g2 R A
i, & AU A PEor BN, HLER LS - 78 T 14 B
BT R FBAL RN T mm® SEE R bR AR 24
BRI SAS BE R I 45 ) 1 s B AR AL
1.3 SFilshmsk

FTAT T VR R S B AR v 22 (s ) R, £
2 [) B9 50 LU 35 FH B DR 38 7 22 4, T AL 3 R T 3R
K H ¢ K55 #K 58 /K ME 0=0.05,P<<0.05 A 22 5%
AYeitarm L, et Bk H SPSS 25.0,

2 BER
2.1 SEER—E L

JIT AT S0 KI5 R T BN S SR A
12 100% , B F A L B0 g R TC s 48T
A S5 R A E AR S B, AR O U T Bl B
PREL B TG i S A TSI
2.2 DSA-CT K24

SETB ARSI, 0.3.6.9 miAT LA
R4 JE T = R R B LD . BE AR A K
i DR AL 4V R I R (WL 1),
2.3 SPECT/CT # i 4% 5

S0 41 AT TR R LTS P T SR R X HE 2 )



— 1122 —

A AT 2F 2R 2020 4F 11 A 56 29 #5511 81 ) Intervent Radiol 2020, Vol.29, No.11

(D5 2 BT DSA-CT 45 N EEGHE ; @WLE I i 2 D H S I
PR RE UL SR AR 4 205 13 5 s QWL BRI 3 AN T 4045 U e L /b
VELRRE AR 2085 B 5 s @WLSEIBII 4 A T A8 e B WL EE IV
ERYLUE

B 1 28 AN DSA-CT KRl ik
T (UWLIE 2), SPECT/CT FliBi M 2 S8 40 A7 1 6 A&
kLT YR R T B AT RE N, 2 A A IR T
ELHEH  HoAth 5256 R X8 R & Bk T 45K

Sl L e | IO . - ‘
(D5 4 SPECT/CT 7+ & Fil i i vk e R 52 |/ @)% IR 41 SPECT/
CT JCHt 1k e 3R 5%

2 SPECT/CT #5445 W &

24 HLINIRMEL

2401 REEHL PSR R AT B R B 5
BRI AE R & AR AR AL E I B 22 5, 2 S A RS
WS IRFNBIR |, E R JC B i R AU R L O
gL, T FLIRAE B A e R WL, R
PORERT DL FE 0 33 4 A I SR R Ay R, A
J PR UL D S A A 5 SR S — R RS R B
SEHE R UL S BE W] WL AR I 54 A H I SRR

PRIME | A8 P P I 8 A 2H 40 AT L /D0 0% 0 B
AUERE] I TR K AR PR R R LR
242 JFEML SN AR S,
A UL I K A3 W B BRI 95 T8 B 5 3 B ik S I
BN AN e TR R i KT il 4 4
TR ES RN, R, R B AIR, &
A B
2.5 G ML

S 2H 55 % BE L B AR, 2 A H AR
B BRI T 2 AT 0L/ PR AN BRI A
B R KR4 10 A R4 RS A i, T B
K LI PN A 0 € RS0, AT DL/ 21 4 R
S WUZ RIS R 52 % ToARAE | H i 41 i IR BE
KoK, 3 A~ B8 J R AT LA VR A 2R 2 A
iYL=y N =) RS 197 - 1 R R R )
BRI 4 > 10 S R M40, o] U R kM Rl A SR A
e MR BT PR R 2T €5 R /D 4 A RS AR B R AL
PIZFA AU A, SR BN 2 K0 42 M 41 i
B, m AR >35 SR, v W)z A
b7 TR R NS FAR R T A AR )
R, HHRENGHE NS ks gl
B Jo o (WA 3) .,
2.6 WIS AT

A2 S 36 R A A 20 488 40 R i O 5% (]
FERIGINE 4 S HAB G EHEE ST 34 H
H3INHAMG M ERERG T2 MU, Z2RA%
T4 L (P<<0.05)  {H 256 20 0k B 21 4% 3 2H ) X
o, AR AL, 25 B g i 2 L (P> 0.05) . 45
JILHEER 1,

Fz1 24 WL RAE BG4 xS

5 2 H 4 R 4 AW

A A 8.50+1.29 16.75+1.71 28.25+1.71

IR 7.25+1.89 16.5022.65 32.50+5.45
P i 0317 0.879 0.187

2.7 HBE AL

B 5 0T S K, S 0 R AR B A A AR R in
H, AAENA P AT T e A0
ARIEE A, P AR T 40 A K 2 i
g, 2R LA R s R AR PN TR I (LT 4)

3 e

UTAE R, T R 1 R 2H 28 ) A A TE 5 o
PR B89 7 HR R R B B A A AR O R A P TR
S SO A W A R AL PR AR R AL AR T



S AT 5 2k 2020 4F 11 A 55 29 %55 1149 ] Intervent Radiol 2020, Vol.29, No.11 —1123—

@2 A LA AL 202 A X B R A 21303 AT SR AL ALY @03 AT X RRAL B A 2L,54 AT SR 4L UE 414604 4
X R AL T2 A H I A A 802 A H X IR A A 4903 A H S 4 E8h k21,003 4 A X B sl kA 21 @4 4~ A 5
0 LRI L2 5 (@4 A T ok B2 it 2 2

3 R R E41ZUR B (100, HE)

o ok . e

@2 A 280 415202 A X RRAL; 303 A 1 9230 41 ;@03 A F e BE 4L (54 A4~ 1 5050415604 4~ 1 xd R4
B4 S R AUE BT R A 45 2R (x10000)

097 Ry € i < D O A A S STl /€7 = YA < ] 108 Ba) i 05 468 495 7T 35 1 18 L2 U8 BRO| T
B SRR A SR, AR 105 M MAMEAR Z 800, 28 SCAE 25 BIRE 5 36 WKL 1 1% J&
P T S A0 4.4 AN H ) FRAE T Hysk MR AT EEBENBERNRZ —,
A A A AL FRD X AR XT e 96 A 2 2R R] T 1 R 1M 0.5~0.7 mCi & N 24 n 4, ] B 5 oot i % il
FAERT . KE IR PR S UESE T 21 R 7E I J T LAASSE G 18 A 2T O R 16 B2 0.7 mCi
PR FH 0 22 2 PE RN v, R AR SE g i o S 1 1 mp P K e M A3 £ T[T = Ml W32 ¥ A a1 DALY Y
SEM IS S H AR SCARA BT U R I A Jed B 7 8O AU 0L 1) TS S 1 T B o 5 s 1
MLAL A& 5 %4 AIAT, DL R Be A5 IO L e <A Hy A2 A i UG BE ) 4 (matched peripheral dose,
SCHE e i PR R 1 e e PR R R il 52 36 9031 MPD ) 01 i 96 s 326 AU A7 56 7 AR SE B 1) MPD A&

Il A 6 A0 TS P R 5 A LE 0.4~ 40Gy Zc A, A PR et i v, ] R 45 i g 1) 43 A
1.1 mCi, R0 %50 52 ] 68 52 Ml 0 P 4 40 1 oK FHTHENL =407 1 R S8 (TPS) il ERyT it
N o A BRI ) TR A B R T R Y R, s TPS JIT il e (14 557) 2 11580 HS r 75 kE 1~ 550 A2
S8t A 7R R TR 3 UL 38 A 52 g i L TS ST ENOT T ISR PR 1 R e S S U, A
5 EEIA E) 10 mCi I A 0 B0 42 2 IRBE 28 AL T2k RGE A 17 mm, FT IA S50 HE7E 18 mmx50 mm
22 ORI 9 3R WY SRR I BE R A 13.1 mCi(4.85% SCHRHET PR AR 4 A AT RS IS il




— 1124 —

I AT 2425 8

2020 4F 11 A% 29 %55 11 ¥ ] Intervent Radiol 2020, Vol.29, No.11

TS 3 BE A3 A3 ) B S AR I R v e B DK
e - 38 S AR N R AR Y SR 2 L AR
b (R BN B L e S - AN S N W =3
ZE R R, EL R AL ZUNE 55 S L, R IA Ok S 2R
B AR AT DUAR 4l A8 3 SO P A AR B A A 2 Y
P38 BE P TR B2 A RTC A TR R, 6 I DR S5 e i) T
R BT S VA Y R R T RS IR T S R R
AR, e E E AR T M S ] N DR
W KR 2l b ARl S, 2 M R R R X T TE A A R
B CT R =4S R = A n 5L al I, T DSA
AT RGO, B H S e il SRR
Bc A B K 45 B 3 8 AR R) LR N 22 4, (L 5
VRS 2% W E H B E R iR B SRR &

ARSI AR A 120 d, N T S E
BT 2 A2 0] 768 5206 Rl A] kB B
) (1 2 K A5 RE 0T 40 100 B R 3 YT o )2 UK OB
N, BFE K B VLS I AR A R A
JEIRBCT G FL . 53 A, S5 21 Ak B Al A 1 B 4
T B JF JC WD b X, B R RE A 0 T g R
HY 46 B S AR O R RS RE B RS2 AN T4 T g
P AR P S0 A RE 2 RS2 400 RN PR 2 2 25 R
Az T BT R T O B RN i 2 S
(-1 W ) 31 K G YA o AN LB B S i S A R
BF, 3 Ao A R I U R 5 R IR B 1Y x B R R
v SR I AN R O HE A TE BRI B4 b e 4 B, DA T
R ) R R ) R T R A LT
RPN T S B AR R bR 2 S AT R T
JNF K A ] B R A TR RE ok L OE R4 4R i
LA 3 B AN TN 3, I R L A R 2 4 W]
ARSI E— R T (H RS R R A
] 22 S MR 22 5, e it — L sh W L g
HEATIR VT

ARSI TE AR 5 K WL %€ 391 I 121 47 SPECT/CT
ki 4, SPECT B y AH AL Sk AT DL I AN AR 35 1A I
KHTH 141 keV y BP0 21 5 YRR & Hh (9
v Bk e N 27~35 keV , fE & BERR T &
Wy SR T BRI AR SIS PO R TR
B, HAR R 1 Bk 3avg  HOE Ag R . F N4
AT R OC SCHR R 5, 5K 25 U A5 ) e B4 i A
SPECT/CT il T ¥R 4H A AR+, JF i GERi+
T AR XS BRI AL B R ROR = B 2 B,
ARWFGEUEBA I TC R m X Tl A B A R T 3
E AR JF B KU, SPECT/CT AL fig & 2374k
T A AR50 A A ARG IR T T TR Y AR

FI, i BRI e B P b R e R k| DA% AR A 2
i PR B A= 1 O T o A BEAH O I IR AIF S RE 4R 22 R R
3

AR 1 BB R FHRETES, A CT
UE IR T BT RN, IR ELAESE 2 IRE AR K,
A A8 1 S5 PR 2 Bl 7 Akl HE S AR A . % T RE R T
PLPE TG SR R I A AR kL
e R BT AR LT B AR W 3 A T 0, Bk
BN K TR A R P AE SN IVE I RS R 5
J & T LA B A 0 B A LB AR T 8 [
FHE P, 5L B R SRR — R R 2
2 S 0 T Sy SR DR 8 el LA S Y A
g 2SRk e TR B 2 (W U AR A AR I DR 3
fili i — 20 925

S 15 S Rl 5 K e YA R W s N1 0 (97 NS 1 B S
Bl S 0 AF 58 4 850, 2 i ) HRE v A I AR R P A
{8, I 1% 32 2 I PR AN B4 RHIF 52 35 09 )32 56 0 8 21
IR AR =i I TN | I ZTL /R 3
By B i bR S B A R S AR AT 22 T T 1) R
G, T RE 23 3 LA I R 1B T A A
E—25 KBS oY .

ZE LT, FEE G IR R BT ST B R T
RS SR SIS KRR KR T e G TR PN 1 R L
YT 7 A R PR AT T R R R
YRELBERIEPTEARGEN ., WK,
SPECT/CT 1] LAPFAd 7 A8 A 18 751 8 3 A RS 0
TREHE,

(& % 3 #]

(1] & 7, ki MRHr, . AU SRS ARTE B AR B
AR BEIRIT TR (T, B AR R AR ARR, 2013,
32:1316-1318.

[2] F 4, FalAe s, A N TR TR K SRR ]

kST VA A 9 S 3 E 5 (T ). P EL R AMRHIEGR 2010,
10:650-654.

[3] Ma JQ, Luo JJ, Gu JY, et al. Malignant obstructive jaundice
treated with intraluminal placement of iodine - 125 seed strands
and metal stents: an analysis of long - term outcomes and
prognostic features[J]. Brachytherapy, 2018, 17: 689-695.

[4] SRR MR A AOLT A B N U SO T B 0 Il

IR BB ST [T ], AR 2 24 5, 2007, 41:1120-1123.
(5] 7% &% ROGIE 5 B-125 B 9047 0 2 8
BIF TR (1], sPAE AR N B2 s, 2004, 21:28-31.

[6] b W faf Bt TR AR AR P TR S A R AR ORI
TSR 05 0 S S B BT [T ). P E SR B ) 22k, 2002,



I AT 220k 2020 4F 11 A58 29 4855 11 8] ] Intervent Radiol 2020, Vol.29, No.11

—1125—

12:276-278.
ettt gz, T UM AR RSB IT (D], A 7 R
2= 0%, 2005.

22 A JHE AL COX BRI A e 12 TR 4 AR Y7 1 1
A B TS ROR Ao T (). BRI R B2 24, 2012, 20
2503-2507.

TR, ERA,EER, S 3D ITEEREA CT 515 =1k
TIRYT A A K g R A A i ()], h AR R AR 2Rk
2016, 96:3782-3786.

ALY ST Js PSS 1R 5 1 g P [ Jos e e B ] ). v
oA AU 2 HL 22535, 2018, 6:352-355.

B G AR R R S A B R
SARE ARG A (], AR A 2014, 48:
930-933.

Fm e, i ST B S E AR R R
A 24 BI[)]. A AT 2%3E, 2017, 26:1118-1121.
TR KRS 1 0 O MR Al ARYT ()], PR AR

22 (8 34 4%

[14]

[17]

[18]

22 (2 47 &)

TR, 2018, 38:1-3.
Pickett B, Pouliot J. The effect of the radial function on 1-125 seeds
used for permanent prostate implatation[J]. Med Dosim, 2004, 29:
204-209.
EOML,E OMLCRWZL . CT SIS T DR T AR T g
SOY i 988 3 1T OW AR (T 1. P SR R ], 2010, 37:32-33.
SKRARH, BALAT R SF . A LR TR G G Al
LT PRI B LR ST (], TP ARTUN 2 Ak, 2008, 42
888-892.
Liu B, Zhou T, GengJ, et al. Percutaneous computed tomography-
guided iodine-125 seeds implantation for unresectable pancreatic
cancer[J]. Indian J Cancer, 2015, 52: E69-E74.
B W], BEAE. WL CT 515 ™ DR AR YT 7o 8l 2 & ik
RS SPECT/CT A8 —I[J]. e BEE 50 TRk,
2017, 37:41-42.
(WS H 19:2019-09-08)
(RSt - AT 38 40

2GBTS 4






