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(1. Department of

Abstract ; Objective To evaluate the clinical efficacy of 1 seed implantation guided by enhanced CT-ultrasound fusion imaging in the
treatment of locally recurrent malignant tumor of the head and neck. Methods  Fifty-four patients with locally recurrent malignant tumor of
the head and neck were randomly divided into the fusion imaging group (n =27) and the single imaging group (n =27), and enhanced
CT-ultrasound fusion imaging guided "1 seed implantation and simple ultrasound imaging guided 1 seed implantation were performed

respectlively. The dose received by 90% target volume (D90) , percentage of the volume covered by 90% prescription dose in target volume
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(V90) ,seed reseeding rate, time of seed implantation and adverse reactions related to seed implantation were compared between the two

groups. Results  Comparison of D90 and V90 between the fusion imaging group and the single imaging group showed statistically significant

difference (P <0.05). The seed reseeding rate of the fusion imaging group was lower than that of the single imaging group (P <0.05). The

time of seed implantation in the fusion imaging group was longer than that in the single imaging group (P <0.05). There was no statistically

significant difference in the incidence of local subcutaneous hematoma, acute radiation injury or other adverse reactions between the two

groups (P >0.05). Conclusion Enhanced CT-ultrasound fusion imaging guided I seed implantation in the treatment of locally recurrent

malignant tumor of the head and neck has more reasonable dose distribution and lower reseeding rate ,and it can effectively improve the accu-

racy of seed implantation.

Keywords : tumor of the head and neck ;recurrent tumor; I seed ; enhanced CT-ultrasound fusion imaging

SkBHS MR RN 2R R %, HAR R YR, LU
ERITEH AR KRS, L E30% L ENEER
B R R L B RS T B B AN IR BT
SEERIIANBIIR A, Sk S MR B2 R J5 iR 2L £
LR ZESMIE R, MERET TBAE TR K
7 AT B R A P LR TGN
LA IR Jo B A S 300 v LR S | IE 7 4 U )
R4S, BATE S 32 00 T 2 F0BrE Se i o 134
I7 WA T 3k BRI i va T ' o ESK B
P2 L 300 it 23 MR A0 5 2, 5 A R Y 1 R A
7 LA I BE2e 4 A3, R BRI M BIReR . A
i, I PR SR b TR T R 278 CT 5 A 5 5
N HEFT. BGOSR CT AE % I B Sk 23 20 41 P90 A 1) 37
B BRI TR B A2 AR 06 F (BN I
RISV B R R X i 4 Ak
HSILEA R R4 PE5, T LATE 52 80 &2 & Pk Sk 358
iy 5 0 PRI 4L P00 48 1 S BR T L RtL , AN TR LAt
FHMGSE CT-1 75 il A IR RSB 51 B P AR
I 7 JRy T A K S S0 XM g, SR LI DAY SN %
S, U %R IR TR IS %

1 #RST®

1.1 W RFEH

52016 4E 2 F 52020 48 1 A H B R¥EMIEEAR
1% B i B ISCIA 114 S S0 T i VR T e R 2 R 1
54 BB NAWEIT, Fe MBEYLE Rk 2 4,
27 {5 s 3 R P35 CT-E P Rl G R 5 | A R Rl B
1R, 27 (5] (8 R T PR AlilE 75 AR 5 | AR b f— A%
Ho AL 40 B, 22 14 F] 45495 27 ~72 % P 4AE 1
54 % i B SR B 25 ], R ER 21 4, ik e
R 171 I R A W R 2 v s U W =S
15 B BB I AT T ARIGIT , ARG AT HMIOT 1 &
H 36 B, WATAYY 1 ~ 12 AYF R AR 24 {9, Horp
2 PRI YA TR 6 . BT AT IE AT CT
W49 MRI of, PET/CT Wi ARG/ E LK. Hi
41 3] F B AEAE A R BE 1) TR L SR 0, 350 0

TR 2K AR EUR N T o 2 AL E AR M R R
/NI PR TNM 2330 0 P 8 I R TR ELER, 22 57 00
GARL(P>0.05) , LA ok, WAk 1o AADR
i D22 R T ARGTT 5 8012 0 Joy B 52 19 Sk 350350
TR s Q2N B2 W S AN s OTC R T AR AL
e TARIT @R EAR <5 em HAT DR
HAGRTT o HEBRbRIE : O7 I 25 2 R O/
I T EBO s OFFA HAlL R I TR IR AL
REFHRAL . AT 1 R I AR 7R R e (e P
Z O T (No2021011) , By A ZH S8 35 14928 3% s
CIFES i
F1 BERKTRLILE (0 =27)

i AR e RRE B—RRE P
Ak % 54(28 ~68) 56(31~72) 0.06
PR/ B Li) 21 19 0.54
i 6 8
Firg A/ em? 43.87 £3.912 44.10 £2.76 0.09
Jpi 43280/ 151 9 12 13 0.62
33 12 9
HAb A7 3
i K TNM 23-81/4 T4 5 4 0.86
11§ 1] 7
Vi 15 17
PRIV 53/ 191 04 7 6 0.84
1~3% 3 5
4~64 12 10
7 ~10 4y 5 6
BEAEHADIRY /B AT 17 19 0.40
7 (1~ 14 10
12 A7)

1.2 MEL%E

64 HEMRE CT #4542 1= 04 1124 W) 5 il
PERLFIGRIT 1R R 48 (treatment planning system , TPS)
W B e R IR B & R A BR AR TR A
L RRHE A IR A ] AME R RIRTE ARG 4 R,
KJEH4.5 mm, 5 H0.8 mm, FH 6 Fhem 27 ~
35 keV, LHEUFEER N 1.7 e AT B4R 7 ¢Gy/h,
WA 59. 6 d, i RAF ARG B 18,5 ~
29.6 MBq; ki 71l A £§ & Mick 4, 5 [ 3% [E Radio-



B F A F2E  ]REG ANAT OPER SURG 2021,30(10)

http : //www. jjssxzz. cn 901

Nuclear/y 7 ; MyLab Twice ¥ {0 = i2Wr{¥ B Virtual
Navigator X4 37 4 H s G IRV 2% . — AR ARk
(LA523 8% 4 ~ 13 Hz) F1 4k ™M B4R 3k (CA541, 4
1 ~8 Hz) B0 3 2 KA B A
1.3 Bgaks 2P B F AR EMAT &

ARHIAT K WG CT 494, | et BB Lk 2
TPS DARfRE " LR A TG BE B0 H LB AE iRg P i) 23 1]
I3 o BN JE R A 120 ~ 140 Gy, THRIFEARFY
FAK 23 (A FH ( gross tumor volume, GTV ) 1 2% 4R 3~
0.5~1.0 em, TR Sk 90% 4557 it M 24
o FIH 90% MR BT 4232 19 37 1 (D90 ) FiHE [X 42
5% 90% Kb 75 75 Bt A AR 43 L (V90) X 2 TR A A
BT ARHTPE L . ARG, B3R CT R R A% iy 2 14
GG 7258 (MyLab Twice % (A2 ML) o HEIR
AP BB EMOE {5 e ] () R

flA BUR A RE tH— L R S50 8 3 4R
P A RN, SR ] 4R Sk EA T4 A, AR SR T R
W T 32 BB I 6 K i A R O S TR S g 5 CT ]
B XA bR R (B BB EG G, LA 5] 5T

WEATERRI . AE R R TUIE A o5 0 o B A T 5 Ll 1D A
JREBIRET , K 18 G Dr. J ZF fil 5145 B 2 il A kL B¢
GRAL o DR R R AT BN 1 em (515 HES 7
K, AU SRS BT B S B HL T
SZUTIEY , o8 R A R R R BOE BN RS, rT AR ]
FEENE LRI AR5 B @A 5 A R
T 1Y CT MG IEFRIE b5 A BE , BT A AR,
(I 14 2 A 38 B IR B B < VR X W T A
BT B UERR B AL AR T, BILL 0.5 ~ 1.0 em i)
FRERL 2 AR, B2 PR AT CT 4, 6 K5 %
3% 2 TPS JEATIRAIE , A7 AE ) A 2 1 XS0 R &
1G5 & B 7 S WAL T o

H— R AR E H— O TAELK T 5 1)
% A 2R F 4 K 0 6 7 RS €2, 205 ) AL A A R A 5
A5 S, b AR s T B SRR 4L S
SEITERY , o PR A R PR R B0 7 B RS, T RE SR
FEEEAE M AL 0 LU I & 0 5
WU, 3 i e B A, 78 iR P R P S T BT Ak B
0.5~1.0 cm AR T

a: AN REL CTHERR R, EWNELS0%(£L),A—n@egigsk CT B4 (4& L) ;b4 % CDFI 24 (£ L), B—3n@ &)

¥ CT 218 (AL)

T & BRI Ed F RARPT A S 0938 5% CT Rk dy a4k @ BB d o) T 2R A d i = % 244

1 BEEGSEE CT BRI GIRE

1.4 MES5A4R

PR 2 4 A 224 D0 F VOO0 1 it . Fhik
2 2 BB AR TR NFR SRR AT E] . PEAL 2 ZH AR
FIRIT S 12 h 5 )RR B i i e A s ML e i
VG974 (radiation therapy oncology group, RTOG ) & ik
SR Fhr R AN B rh TG Ak 2 T 4
Biogr 0 ~4 G, W2 HEHIEITE L DHIRE
JRB R P | B BRI T AL R ST X P 28 2R G T L
TR ARG 7 AN B R A2
1.5 %575k

L SPSS 22.0 BT it 40 o THEEERE
PAZE (% ) Fos , AR ORI X K38 . A5 5 IE A A

W 2R I8 £ FRUEE (x + ) 2%, A1) Hods
RFH o KB s ANAF G IR A 43 A 1 T EORER A A 4k
FNPU S [ BE 7R , 4 A] B R A Wilcoxon B RIS B6:
P <0.05 HEFBHG#E L,

2 #R

2.1 BEBETHANEILLEK

R IR AL D90 (VOO o T — iR 4L, 22 R HA
Gt (P <0.05) s G US4 A 1 Bl BT e
FRA RV X7, 5 BAMFRL T R T ANl R AR TR
—HURA, 2R BA G (P <0.05) s B 5 R0
APRE TR R T — R A, 2R BA A 5
(P<0.05), %2,



902 B F KFAAE ]REG ANAT OPER SURG  2021,30(10) http;//www. jjssxzz. cn
R2 BENFENBRILE(n=27)

25 D90/ Gy V90/ % BT #ME/ B (% ) R TR IR ]/ min

RN 85.10 £17. 12 92.31(87.96,94.90) 6(22.22) 42.15+13.62

A AR A 95.74 +20.82 94.51(93.62,98.13) 1(3.70) 60.73 +14.58

P 0.045 0.038 0.043 0.000

2.2 EBHERRBEE AR IUE

2 HBEGITIE 12 h Rl BT I A 6 LR
ZEFTCGEIFHE (P >0.05) o s RTOG Skt
W0 ARME, L egbids; 35 i, AR A ™ SRR B 0 2 4y
TRAEIATTIA AERIS T 1A H R 52 it 433 1],

WL T AT, AR AERIEAR 3 ~ 6 ST INAEAR
SEARTHK TRE KA 3 FA el 4 Hamifh. Bla
TR ANE U A5 A B ROV K A2 3R 66. 67% (18/
27) RN 74.07% (20/27) ,2 4] HLALZE 57 G
Gl BN (P>0.05) WAL 3,

®3 BENTENEFARREZEER(n=27)

Y3 il & UG R P
JRIR B R i/ 31 (% ) 5(18.52) 4(14.81) 0.72
RTOG 2475/ ] 0% Tk 9(33.33) 7(25.93) 0.47
1 %% Jry BB M R PR LLBE S Tk 7(25.93) 6(22.22)
— MR 8 S AR PRI RS 2 1(3.70) 1(3.70)
B BE LT/ B I ok 5 A 4(14.81) 3(11.11)
AP 7P 5 3(11.11) 5(18.52)
TR <5% /6 125 (80 1(3.70) 1(3.70)
BT % 0(0) 1(3.70)
B4R T4 (3.0 x 10° ~4.0 x 10°/L) /Il /MR T [ 1(3.70) 1(3.70)
(75 x10° ~100 x 10° /L)
2 % JRH B S K A 0(0) 1(3.70)
e P M O L 2 P/ R 1(3.70) 1(3.70)
34 Jz RS 4 LA B Rl At SRR 1T e K i 0(0) 0(0)
4 2% 97 1L IRFE 0(0) 0(0)

3 itig

LRI, Sk SRR 6 )7 A Z 2B Aty 3
[vi) A7 2 Sk B IR A i B2 A ) T AR ez
— (S AT H AN RSN, [R] I SRy Al A A )
S SR A IR A Ak ) 5 2R A 0% IR o7 B 40
AT A 2L, WAL T i T AL A RTHE K
I I TR) R LR e, ot e 9 ol (R A AN BRAEL, 2
HOH [ 208 3 JE A5 (9 FH A B 2, R A S8 LR A TR
ORI AR YT DA R S B ) et
HA5EE R W USRI R AL, TS 802 0
FH A0 375 3K S50AR e 7E A Y 4 B 22 ol v S AR IR 1Y)
AT AT E A B CT 519 F AT R
F | 54 B TPS 2 R 1R T A i i
FRETT T AT B 6 B (0 5 v T T B
T e 2 M LA L Jey i 5 e S A L, TR AR
il iR B AR, AR B AR T R0 () B Rk A ) D
%*ﬁ[l,ﬁ.&lo] .

CT I P X A2 % P Sk S0 8 6432 e MR T 7 48k
R BA EEAM YR CT f 8 7m 52 A Sk S
ided PRI 25 S P PR A F 225y, R O =K ST 4H 41

PO KA B RN B HL 5 R 2 40 Y i ) 5%
A XTI AR R A AR s
Xof A AL SV ELAT BT 43 R 3, AT LA b S B AR
S Sk S iR 5 R B 4 A R SRR A
UK G SR CT R 75 R R A, A A & T2 &k
SOUTHS TR 0 DX S R (R v

PG A AR R CT 23 (8] 43 9 ) i OLEF 42 A]
TCE X B S 4 BB e S 2 0 R R
EEOEAS  EAEAT AT IR R R B R GSF
iR 1) 2 R A ATRIT I L5 S T R A
(I PRALS ' . ABFTE s RN, SEG A g
SIS Bl A CT Y IK7 2 BGGE i 4 e 07y 208
P R AL S S B s [RGB, 7T AR B AR 5 46 A
rPORG TG A PR S X, RS R R R A A, 4R
FkL TR AR T KK Sk B0HE S M i R Y R
PottersZ: " F1 Willins 251" #2211 15 D90,/90 #1 V100/
90 A2 H I ING A HE A TA AT 19 391 4 20 A BEAN B ofie, 24
V90 <90% i}, F&7R iR I X P A 35 5] 90% Kb 7 771 &
BRFE R, R B A S B, SO R AR K45 A
S K. MRE L RBRME, AS B ST LG L5 41 D90 Al



B F A $2E  ]REG ANAT OPER SURG 2021,30(10)

http : //www. jjssxzz. cn 903

VOO 318 P— UG AL, Al A IR AL 1R s 7

PR DX P A S 5 B R AR B RE A 0 A

AFXS 5 — G T fin 42 a0 K S0 e e 3, ) 0 A

KR TTAT 5 [R1EF , Rl AR A AR TR 2RI T B —

G KA A E] T B — iR 4], R TR G R 2

HRAE I DR PR ATAYT AR T3 — R AL

Rl R BAR G S0 B A S 00T g A P

TE T MG IR CT &R P AR B D) b 27 RS

SR, B 5 R i T Sk S A R L

R, v IR BRI AL SR J7 A 2 S I PO

AR 3 F AR SF JR PR , SORL 7147041 RS

F IR R 01 5, 08 B R G B — I N 8 ) e XU 2

XIS AL AT BT RGO 5 AN TERL G USR5 15

T R AEUERB)IE TR kEAL , AT 0 AR

TR SO . (AT 2 HBEIRYTFS 12 h

SRR AN B SO0 A A2 38 SRl BT L A AR R

HeBe e SR ge it SC, AT RE e R A Rl g e AR 2

SR BRSNS HE B B0 R R TR AL TC R s S

KL HEAIETTA B BA BN ROV

L5 TR R CT-87 Al R 51 S 1R TH

NIBTT R 52 R Sk S0 S M B R AL 15 4k A

B AMERAL, AT A R R A AR UEE o (AARTFSY

FEAS GRS, BT B, 45 o R AR S REEAS 7

TR BE VA LIV S A A7 3085 S 2 BUAIR A T 0

[ &% 30k ]

(1] HE#. 3D FTEM AL BRI > TR T HLATA YT S 3030 42 i
TG RIFTE[ D] FBIN KB KA ,2018 21 - 57.

[2] #F0ZE, 8% 3C . PD-1/PD-L1 5 550 #% K FCAH G S e yT i 18 Sk
BRI AT AT R (T ] HKEE S+ ,2021,50(3) :524 - 528.
doi:10.3969/]j. issn. 1671 —8348.2021.03.037.

[3] ZFSE. PD-1 HUiAIk & Ay T Sk SRR 8 E R [ 1] 1 IR 5 25 3¢
Mk HL T 4%d5,2020,7(8) ;2. doi: 10. 3969/5. issn. 1671 —8348.2021.
03.037.

41X 3% M,2 W, 5. Bk S0 IR R 1R T 1k
JELI]. BRI P52 ,2021,29 (8) . 1442 — 1445. doi: 10. 3969/].
issn. 1672 —4992.2021. 08. 036.

[5] BHlcs e, 2. CRutf iR g oIy € Z L) 2 I
(], A A S Sk S/ B 2 75,2011 ,46 (2) < 161 — 163. doi: 10.
3760/ cma. j. issn. 1673 —0860.2011.02. 020.

(6] 1 &8 Al P URARATAIT LW R 0 CT J& MRI 4%
AR RESE L] HPE CT T MRI 2% ,2016,14(6) :19 = 21. doi:
10.3969/j. issn. 1672 - 5131.2016.06.007.

[7] Yao L,Jiang Y, Jiang P, et al. CT-guided permanent 1251 seed intersti-
tial brachytherapy for recurrent retroperitoneal lymph node metastases
after external beam radiotherapy [ J ]. Brachytherapy, 2015, 14 (5) .
662 —669. doi:10. 1016/j. brachy. 2015. 05. 008.

[8] Chen Y,Jiang Y,Ji Z,et al. Efficacy and safety of CT-guided (125)1

seed implantation as a salvage treatment for locally recurrent head and

neck soft tissue sarcoma after surgery and external beam radiotherapy : a
12-year study at a single institution[ J]. Brachytherapy,2020,19(1) ;
81 -89. doi:10. 1016/j. brachy. 2019. 09. 006.

[9] Zhang W,1i J,Li R,et al. Efficacy and safety of iodine-125 radioactive
seeds brachytherapy for advanced non-small cell lung cancer-A meta-
analysis[ J]. Brachytherapy,2018,17 (2) ;439 —448. doi; 10. 1016/j.
brachy. 2017.11.015.

[10] Jiang P,Wang J,Ran W et al. Five-year outcome of ultrasound-guided
interstitial permanent '* 1 seeds implantation for local head and neck
recurrent tumors: a single center retrospective study [ J]. J Contemp
Brachytherapy, 2019, 11 (1 ): 28 - 34. doi: 10. 5114/jch.
2019. 83336.

[11] Smith JA, Wild AT, Singhi A, et al. Clinicopathologic comparison of
high-dose-rate endorectal brachytherapy versus conventional chemora-
diotherapy in the neoadjuvant setting for resectable stages II and 1T
low rectal cancer[ J]. Int J Surg Oncol,2012,2012 :406568. doi: 10.
1155/2012/406568.

[12] Cox JD, Stetz J, Pajak TF. Toxicity criteria of the Radiation Therapy
Oncology Group (RTOG) and the European Organization for Research
and Treatment of Cancer (EORTC) [ J]. Int J Radiat Oncol Biol Phys
1995,31(5) :1341 —1346. doi ;:10. 1016/0360 - 3016 (95) 00060 - C.

[13] AW, 5635 T°. MR i ST e 7 R A 8 207 0 7 9% 0 5 3 e
[J]. EIK[E24,2019,48 (8): 1399 — 1401. doi: 10. 3969/]. issn.
1671 —8348.2019. 08.033.

[14

[

Trotti A, Byhardt R, Stetz J, et al. Common toxicity criteria; version
2.0. an improved reference for grading the acute effects of cancer treat-
ment ; impact on radiotherapy| J ]. Int J Radiat Oncol Biol Phys,2000,
47(1) :13 —=47. doi:10. 1016/50360 — 3016 (99)00559 - 3.
AR UM, B P, S TS AU AR T S R ) 1L
FHBERE )], I R T fe s 2% 15,2020, 32 (5) : 339 - 342. doi: 10.
3870/lcxh. j. issn. 1005 —541X.2020. 05. 18.

[16] Fhige#k, % Z 8115, %. CT/MRI @3 EISTEN P A A6 ST AR
SR T T ()] AFE,2020,25(7) : 768 ~769. doi: 10.
14000/j. cnki. issn. 1008 — 1704. 2020. 07. 034.

[15

[

[17] Boesen L. Magnetic resonance imaging-transrectal ultrasound image
fusion guidance of prostate biopsies: current status, challenges and
future perspectives[ J]. Scand J Urol,2019,53(2 —3) :89 - 96. doi:
10.1080,/21681805.2019. 1600581.

[18] EXZ,R® M8 T,%. WA5 CTEEAG TR SOHAEF R
SMRHT R FFEREL D). o [ RE YR B2 05,2021 31 (1) 186 - 90,
doi;10.3969/j. issn. 1004 —406X.2021.01. 13.

[19] &= S5k R AR B, % BRERE R AT A R XU 17 51
JRARE S AT R AR 74 1 DA W 255 P 5 B 2 e T [0 ] o e
IRl PR ,2021,48(3) 1147 - 150. doi: 10. 3969/j. issn. 1000 - 8179.
2021.03.329.

[20] Potters L, Cao Y, Calugaru E, et al. A comprehensive review of CT-
based dosimetry parameters and biochemical control in patients treated
with permanent prostate brachytherapy [ J]. Int J Radiat Oncol Biol
Phys,2001,50 (3): 605 — 614. doi: 10. 1016/50360 - 3016 (01)
01473 -0.

[21] Willins J, Wallner K. CT-based dosimetry for transperineal 1-125 pros-
tate brachytherapy [ J]. Int J Radiat Oncol Biol Phys, 1997,39(2) .
347 -353. doi:10. 1016/50360 —3016(97)00322 -2.

G )



