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[ Abstract] Objective To evaluate the clinical value of CT-guided '*1 seeds implantation combi-
ning with ®SrCl, to relieve pain after failure of external irradiation in patients with bone metastases from
prostate cancer. Methods Clinical data of 48 patients (age 56—85 years) with bone metastases from pros-
tate cancer admitted to General Hospital of the Northern Theater Command from January 2019 to June 2021
were retrospectively analyzed. Patients were treated with '1 seeds implantation combining with *SrCl,
(group A) and ¥SrCl, alone (group B) , respectively. Independent-sample ¢ test and repeated measures a-
nalysis of variance were used to evaluate the differences of pain level (most severe pain, least pain, mean
pain and current pain) scores and bone pain interference scores between 2 groups before and after treatment
(before treatment, 3 d, 4 weeks, 8 weeks and 12 weeks after treatment ) . Prostate specific antigen (PSA) ,
free PSA (fPSA) and alkaline phosphatase ( ALP) 12 weeks after treatment of 2 groups were also compared
by using independent-sample ¢ test. Results In group A, a total of 722 seeds were implanted in 39 bone
metastases in 23 patients, and the implantation successful rate was 97.44% (38/39) . There were 25 patients
in group B. In group A, the most severe pain, mean pain and current pain scores decreased with time (F
values: 3.71-22.47, all P<0.05). Except for the scores at 3 d postireatment, most severe pain, mean
pain, and current pain scores at different times showed significant differences with those before treatment
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(all P<0.05). There were also differences in the most severe pain, mean pain, and current pain scores in
group B before and after treatment ( F' values: 2.45-2.52, P values: 0.044-0.049) , with scores decreasing
first (till 8 weeks after treatment) and increasing later. The most severe pain, mean pain, and current pain
scores 8 week after treatment were lower than those before treatment (all P<0.05) , but all the four scores at
12 weeks were not significantly different from those before treatment ( P values; 0.057-0.693). At 12 weeks
after treatment, the differences in the most severe pain, mean pain and current pain scores between 2 groups
were statistically significant (¢ values; 2.04-3.41, P values; 0.001-0.047). Bone pain interference scores
12 weeks after treatment in group A were higher than those in group B (¢ values: 2.04-3.16, P values:
0.022-0.047) , and PSA, fPSA and ALP 12 weeks after treatment in group A were significantly lower than
those in group B (t values: 4.38-6.82, P values: 0.012-0. 042). Conclusion CT-guided '*I seeds im-
plantation combined with *SrCl, is feasible and effective for the treatment of bone pain after failed external
irradiation in patients with prostate cancer bone metastases, especially for the combination of fulminant pain.

- 605 -

[ Key words] Prostatic neoplasms; Neoplasm metastasis; Skeleton; Brachytherapy; lodine radioiso-

topes; Radiotherapy; Strontium radioisotopes

Fund program: Liaoning Province Minsheng Science and Technology Program Joint Project

(2021JH2/10300098)
DOI:10.3760/ ¢ma.j.cn321828-20220704-00207

W 301 i 910 B s R AR R A A 80% ~
90%" ">, i e 2 Wk T AR BB AR T T Y B R
AR, BERT R PR LA B3R TT R B ANIUTT 2 G2 R
IR A R R EE YT kD R kA0 I B
AEXS T BB GG R BE T 9 i
T EAER R, kR R . X F AT IS B
SRV B, — A SrCl, SRR R £ 1%
AN B RIE T, A E T I 24 R A
KRN, KW IERACR A, AR UESE, "1
KT IRIT SER MR EA e ARG T
B FREARA Y SrCL, 28 fiff w51 MR 56 4% Je o A i
SR IR I R A

#Br5 A%

LA OB S o 2H . [mIBHE AT 2019 41 H
32021 4F 6 H (bR X L = B B 2 RHA Y
48 15 v 22 FE B 9 R e RS B IR R PR
A% 56 ~85(70.0+7.7) %, Gleason 43 5~8(7.10+
1.09) 45, RIS RIEKEE T2 H A A
721 R AR S Y SICL, J8YT, B 4B 44T SiCl,
BIT . AR R B B2 by S b (1B HE S,
YL2021-07) , i B 2B MG R E ., AHBRE
WEA: 4T X B S A A PR AT AN IR BTG YT

EAKRIE ; (1) 2058 3G L SR A (TR AR TG AL
B 5 5 IR S T8 i 5 (2) B e A S AR ) I
—ARER I, Bz KRRl B 25t 1 41~ H5(3)
IS ] B A & 5% (brief pain inventory, BPI)
il 24 h P, B R =4 1Y (4) BB
RIS em; (5) BUHAFEWIS3 A5 (6) L&
EEMREREAT . HEBRARUE . (1) & I HAE M ;
(2) IR 5 (3) IR BRI AN SE B B R 17

2RV T, (1) IR R, SR EE GE
/N Discovery VCT PET/CT Bt B 19 64 HE CT 17
BB 5 B A B A6 TOUE 357 PR 52 L A B LA ol e
ABRA A, ZE R E R A H A\ (15~20 em) x
18G ;s Ki IR Y7 714 R 4t (treatment planning system,
TPS) At at RRICMBHEA BRTTAT A w244 5 b+
TR H b R AR A R A R AE ™

(2) TR FHEA BT 1 E AR CT
HEG A TPS TR T30, RATIEAG BRE FAR
W I AT FARZ et 454 TPS 1R, Rk
it CT 98 S AR 5 A R 1 B 17 250 X6 A T 7
BRI EL, SE R PRI . AR R S Wi
BERES,

(3) ¥seCl, i/7Y7, A AERFE TP 1R FHARG
553 HATYSICL, YA (PSr SRk AT % e i R 7
R A RAE] ™) , i 100~ 150 MBg/ ik,

3. BT S BR SRULE AR bR, RT3 d 4 JH
8 Jal 12 Jxt R E AT RE DT S R 2 A A BEYT 1K,
BETT NG 3R AR R A O = R A A
(1) BPLiF4M (& THEEYI R 0~10 43) , AFEE N
PRI (e )™ PR | B R TR 1 24 50 R Y iU
) PE R LB RS 4 ATERED  H
AR AR ACE 2 | R AR BT 5 R0 A 5 %8R ) T 41 9K
FRFEFETES 30N 0~ 10 5 (ANIR ~ & s 2l |
HRTHVE B0 0~10 43 (1543w | B A 3%
P Bisf) o BE TIRITEI SRR 3 d.4 Ji 8 JH
12 AL L RIm BT R B B e il Bk i3,

()G KT, IBEIAEAR)E 3~5 A
PIATH a0 CT B il Y2 R (I & R0 5 T ge
BT IR IRTT B e A v K ia
7 BT 69T Ja 12 8 B9 AT 5 B RF 5 0 ( prostate



- 606 - rh Ak BE R 5T AR 2K 2023 4F 10 45 43 #5510 81 Chin J Nucl Med Mol Imaging, Oct. 2023, Vol. 43, No. 10

specific antigen, PSA) Ji## PSA (free PSA, fPSA),
KM B R I ( alkaline phosphatase, ALP) , =3 1F
WEENE M 0~4 F10~1.5 pg/L.45~125 U/L,
TN IEFEAR T ARG I RAE

4.5 4B, SR AT IBM SPSS 20.0 34417
BAE 0T, AF B IS B E T BORN x2s 208, R
FHPIIRS, FEAS ¢ K 30 8% Wilcoxon Bk FIKE 38 #1740
Br 5 EPEBER UL (E 43 He) 3w, RIXC K56 43
Bro SRATEE S5 22 0 MR B INA T T S AR R B
PE B9 2 5, 2R F Bonferroni 4T M L3, P<
0.05 NZEFAGIFE L,

# =X

LR, A 2H 23 fil g4t 75 NMEHR
kt, B 2H 25 B4t 82 SE RSkl A 3 39 ME
HRMATP IR FRA (K1), KR KE <2 em
kL 16 1, >2 em H<4 em itk 17 4>, =4 em H <
5 em Wkt 6 A5 BB BHE MAE  IEHEAL S L 20 4
(51.28%,20/39) , %, A6 B HikB Ab g kb 15 4
(38.46%,15/39) , J& 8 A8 | W BE 4b g &t 4 4
(10.26% ,4/39) ,'* 1 ki T4 A 3 2K Ky 97.44%
(38/39) , ILAE A KL T 722 i, BEASRALAE A 10~ 36
(18.5£7.0) Fiki+-, HHARPARF A ™ FE I
KAE, BEREVIGEHR A 4H 10.67% (8/75) B ¥ %
AR -

29 R ARG, FETT A 2022 451 H 30 H,
ToBHE RV, (1) BEIREETESER (£ 1), O
LA, A ™ EAR R YRR I o

Bl Ao () A SN [ R B N R (F (HL.3.71~22.47,3
P<0.05) ,BRIGITIG 3 d BTESAN, 43R YT I AS TR At
(] By 5™ EE AR PS4 Y AR DA SR T I
)22 5B A Ge it (34 P<0.05) ;B 4l ™ H K
A P Y TR RTINS N 2 5 (F
fH:2.45~2.52 P {i.:0.044 ~0.049) , PEor e F )5
BT GIT R 8 AR =F 5IGIT R L, 2 A S0t
R (¥) P<0.05) HIGYT G 12 JE & EmEm T
BIPIi YR SIRIT AT 22 R TR Gt e R
(P H:0.057~0.693), @AMEILLE:, AIFR3d Y
4 J8 2 P BRI A AN FRR R R R, 2 412
SR G E X (1 EH:2.04 F12.14, P {H.0.047 I
0.038) . JRITIE 12 JA 2 ™ B SR M
MAEIR I R ZE R A G R (¢ H:2.04 ~
3.41,P {E:0.001~0.047) .

()BT (R 2), KA 12 4, A 4
B T ¥mE T B 41, 2R A S8 X (1
ff:2.04~3.16,P {1:0.022~0.047) ., M4, A HARJG
12 Ji| PSA fPSA ALP BJRAKT B 4, Z R A G115
(1 {H.4.38~6.82, P{H:0.012~0.042; % 3) ,

Wi
BV T 4 B AR 3 o R R AN T %
fif B HE B S R R PR . AT
NG R e 4 s 1| PR Rl W AR i AN TS
AYSrCL, IBYT R EAAEY SeCL, 16 9T , VI LA )
RITAHEBFEIRIT AR A e, 45 R 8o, k7
FEA Y SrCL A FH AT 4 b b Y SeCL A A

B g R (72 2, Gleason TF43 8 43) P LKL FAHA BT 42 B 7 AR B ARG AR I (R0 A €T PR1, AL 8 AfidAc I 2~ 4 AfifAS |
ZE MG B SR WASGR) S R SR 2 R RS AT 8 MEMRZE MRS I 2 B2 3 MEfR ZEMIBRH P LR THAR B, C.58 3 MEHER KR T
AR Bk RN H 4.72 emx3.73 em, RIGFT¥ StCL, 167 ;D AJE 3 A EA Wik KN A 4.01 emx3.32 em; EARJG 6 A~ FRRE A

FR/N K 3.84 emx3.21 em, VP RS> GEfi



FhARKE BE 2R 500 T35 445 2023 4F 10 %5 43 4255 10 1 Chin J Nucl Med Mol Imaging, Oct. 2023, Vol. 43, No. 10 - 607 -
x 1 ARIHNFTY) RS B EIRIT RS PR P4 LU (2s) v
TRYTT wIFfE 3 d
Hul o Bk
BOTEERE  REREE TR B pES IR it ST I 2 T ST R HHTER
A 23 7.42+0.83 3.12+0.91 4.55+0.74 4.05+0.62 7.04+0.36 3.02+0.63 4.22+0.87 4.03+0.74
B #4 25 7.35+0.62 3.17+0.85 4.62+0.53 4.01+0.36 7.32+0.56 3.05+0.71 4.43+0.75 4.01+0.42
fl 0.33 0.20 0.38 0.22 2.04 0.16 0.90 0.12
P1{E 0.741 0.845 0.706 0.83 0.047 0.874 0.374 0.908
BITIE 4 RIT)E 8 A
400 B
RIPEKR KR X g3k BCEAN RN SRR M HTR
A Y 23 6.13+0.26 2.85+0.26 3.91+0.45 3.72+0.53 6.12+0.83 2.72+0.82 3.72+0.68 3.57+0.62
B # 25 6.73+1.32 2.96+0.74 4.12+0.69 3.85+0.87 6.72+1.25 2.94+0.85 4.02+0.76 3.79+0.41
f 2.14 0.68 1.24 0.62 1.94 0.91 1.44 1.46
P1E 0.038 0.503 0.222 0.539 0.058 0.367 0.158 0.151
IR 12 4
21531 1%
SRy S]] TR EHIE R M HITIH
Ad 23 5.98+0.76 2.65+0.73 3.69+0.98 3.47+0.75
B4 25 6.89+1.05 3.08+0.75 4.45+1.14 3.98+0.96
ol 3.41 2.01 2.47 2.04
P 0.001 0.051 0.017 0.047
T A AT PR ABAY SICL, 10974, B 419 B 2lif T3 SiCl, JRIT 4
F 2 RFHBNTETE R R BRI TR SARYT S 12 B T T4 LR (ws) ox
Myl s BITHIE H 1% 3 1% 1iERET) H & TAE #1221 2 i AR 3 2 AR R
A 23 IRYT R 6.25+1.45 6.12+1.54 5.72+0.91 5.94+1.19 6.46+1.32 6.39+1.17 6.32+1.29
23 RIT IR 8.53+1.16 7.35+1.63 8.06+1.23 7.64+1.32 7.56+0.91 7.27+0.87 7.29+1.05
ol 5.89 2.63 7.34 4.59 3.29 2.90 2.80
P1{A <0.001 0.012 <0.001 <0.001 0.002 0.006 0.008
B # 25 IRITHT 5.96+1.12 5.93+1.36 6.17+1.32 6.12+1.37 6.43+0.97 6.15+1.24 6.03+0.97
25 RITIE 7.11£2.65 6.44+1.16 6.91+1.29 6.87+1.29 6.95+1.02 6.68+1.06 6.58+1.18
ol 2.00 1.43 2.01 1.99 1.85 1.62 1.80
P1{E 0.051 0.160 0.051 0.052 0.071 0.111 0.078

£ 3 ANEMBIEIREE S REIRITE 12 H
PSA fPSA ALP [ FL5Z (xs)

A5 FI% PSA(wg/L)  fPSA(pg/L) ALP(U/L)
A4 23 19.34+6.83 6.83+3.51 80.24+37.42
B4 25 26.76+9.16 9.67+3.98  104.38+37.53
{85 4.38 6.82 4.97
Pl 0.042 0.012 0.031

T ALP R BsPEBEIREG , (PSA ST BRI 4 B e 5w B, PSA AT
BB SR
S IEIRSCR . A ALY R 12 JE B B
PR YRR PR BA6YT MR, H A RS 12 4
PSA fPSA ALP B B AKF B 41 (¢ {H:4.38~6.82, P
{H:0.012~0.042) , A BIFEHRIE 42 1) FERE P 18
FATH A 5 BIHOT , oA R it E] [ (13.86+
2.61) d]WI K TERIAITHL (9.53£2.72) d] ,{H
IERRCRAT 85 TR RIRITA . ARBEIE R, BRiG
I7IG 3 d PR A, A IR YT e H A [R] Y e ™

PR PP YRR YR AR TR TR (38 P<
0.05) , R W e ™ EPIR AR FHEA S W] 4 7 | 4
TRXS TR ARSI  BEA AT A B A B
ARG T BB AR TS IBIT S A 4L
MPESr 345 TIRITET, B T B 48 (¢ [H:2.04~
7.34,¥ P<0.05) ,

A ARYTE 12 J87, B B EKR K
S FCY HTPIRPE IR TR TR (3 P<0.05) 48R
A BRI RTPIR A TR By Fr gkt e, B 4
BITE 8 JH, A W ™ HUAR P SR Y RITR
FPEMETIBITRI (38 P<0.05) (HIAY7 )R 12 &
JEEPE RPN PR A TR A SR
SYHITA 22 S T GE 127 2 (P {H:0.057 ~0.693) .
XL RS T R 59.6 d &X¥SrCl, 19 50.5 d
AR G, S B RS AL AT R Bl 90~ 140 Gy
() y BP0 1.46 MeV 4l B SFIZA I, ARFFET 38 1



- 608 - PR B 50 TR AR 2023 4 10 A4 43 55 10 Chin J Nucl Med Mol Imaging, Oct. 2023, Vol. 43, No. 10

okt B A BT R 722 9 ek PR R R At
17 51.28%(20/39) AU Rl i KRG 58, 1
KT RCER N 1.7 em B P8Ok 70 8 S
FAY TR 700 T A 80 e R 4 B e JR 30 A A
20 DA 94D STV I A DX 3, DAL TR 380 e Ay 8 vl S5 541 o,
1T JA 300 R A 2 DA T3 S 7)o T S o g, AN T e
S AIT T B S AR, B B R R A
FifrsRg L U LI L U Bl 4 SRR, A
HA 10.67%(8/75) W BRI R K&, Al % 181 T
552 WP R FRLA T SICL, JRYT

REFFEMAAAL, (1) EEPAR KL <S em
BB R AL WE SR S5 Te X T B A &k i BN
PTG  ER0 T  [P R e 2 4 )
kLR AT AT, AN E . (2) HoA MR 0B 5
S MR AT BB 5 B, 7R Z AU IARYT SR R EX
B WU R 5 2 25 2 15 23 B IS B SO 1) & A 5 il
BT Sz DL R S ] fb B REIFSE . XL
IR, 25 S WU A O SR e i e A B R
SR -4 18] 43 A (700 B 23 A AN 38 50 B 19264 T 2R
ESTR 60 T

Zi b ASBIFE 2R B X T AT R U S R
HHER B CT 51 5T 21k ABEASY SCL, 39T
ARG, BB FH® SeCl, TR AT S5 R 22 i B ]
FER FIRITE 12 J8 R AT AR ik,
FlgEZE A (47 JE R 25 e
YEBTMRAR Bk B 8 SRS BE o 50T A
TE KO K ERL L B SES e scE

5 £ X W

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019[ J]. CA
Cancer J Clin, 2019, 69(1) ;. 7-34. DOI;10.3322/caac.21551.

[2] Shou J, Zhang Q, Wang S, et al. The prognosis of different distant

metastases pattern In prostate cancer; a population based retrospec-

tive study[ J]. Prostate, 2018, 78(7) ; 491-497. DOI; 10.1002/

pros.23492.

Rusthoven CG, Jones BL, Flaig TW, et al. Improved survival with

—
(98]
[

prostate radiation in addition to androgen deprivation therapy for
men with newly diagnosed metastatic prostate cancer[ J]. J Clin
Oncol, 2016, 34(24) . 2835-2842. DOI: 10.1200/JC0.2016.67.
4788.

[4] Chen Y, Jiang Y, Ji Z, et al. Efficacy and safety of CT-guided %1

seed implantation as a salvage treatment for locally recurrent head

and neck soft tissue sarcoma after surgery and external beam radio-
therapy; a 12-year study at a single institution[ J |. Brachytherapy,
2020, 19(1): 81-89. DOI;10.1016/].brachy.2019.09.006.

[5] Pang Q, Zhou L., Hu XS, et al. Biliary stenting alone versus biliary
stenting combined with T particles intracavitary irradiation for the
treatment of advanced cholangiocarcinoma[ J]. Sci Rep, 2019, 9
(1): 11348. DOI:10.1038/541598-019-47791-4.

[6] TRE T, XUPEM , BEA AN, 55 B8 IR 20 D Jis 25000 e 76 4 12 &85

WOT IR R VR AR R IY T RUT [)] h A A

S50F#A8 4%, 2022, 42(1): 27-30. DOI: 10.3760/cma. j.

¢n321828-20200825-00324.

Zhang YW, Liu ZZ, Liang YS, et al. Analysis of the short-term ef-

ficacy of '®1 seed implantation for recurrent cervical metastatic

lymph nodes of esophageal squamous cell carcinoma after external

beam radiation therapy[ J]. Chin J Nucl Med Mol Imaging, 2022,

42(1) . 27-30. DOI:10.3760/ cma.j.cn321828-20200825-00324.

MRIESE , Tk X, 45, CT 51 P DR RGBT Sk 338

SRR MR T RS e R A [ 7] AR B 2 S 4y

Fiefg ek, 2020, 40(2): 93-97. DOI; 10.3760/cma. j. issn.

2095-2848.2020.02.006.

Chen EL, Zhang HT, Liu ZZ, et al. Factors influencing the short-

term efficacy of CT-guided ' seeds implantation in the treatment

[7

(R

of recurrent and metastatic tumors of head and neck[ J]. Chin J
Nucl Med Mol Imaging, 2020, 40(2) : 93-97. DOI;10.3760/ cma.
J.issn.2095-2848.2020.02.006.

Majedi H, Dehghani SS, Soleyman-Jahi S, et al. Validation of the
persian version of the brief pain inventory ( BPI-P) in chronic pain
patients[ J]. J Pain Symptom Manage, 2017, 54(1) ; 132-138.e2.
DOI:10.1016/j.jpainsymman.2017.02.017.

AR I 2 S PR 4 U TR AE AR Y7 G S AR e
JRAROR B AP R L AL (2019 4R ) [T]. PR
SRR 44, 2020, 40(11) : 673-678. DOL; 10.3760/ cma.
j.cn321828-20200227-00073.

Chinese Society of Nuclear Medicine. 2019 Expert consensus for

[8

—

[9

[

technical quality management of radioactive '*I seeds implantation
in the treatment of malignant solid tumors[ J]. Chin J Nucl Med
Mol Imaging, 2020, 40 (11): 673-678. DOI: 10. 3760/ cma. j.
¢n321828-20200227-00073.

[ 107 ST 5 BUASAYF 5% Sr A% R IR Y7 6B 1 R MO 9 I R

HORXH L[], P E LA EEF], 2019, 46(12) ; 73-75. DOI: 10.
3760/ cma.j.issn.1674-4756.2019.12.021.
Zhang LL. Comparison of the effects of conventional radiotherapy
and *°Sr nuclides on patients with bone metastatic pain[ J]. Chin J
Pract Med, 2019, 46 (12). 73-75. DOI; 10.3760/cma. j. issn.
1674-4756.2019.12.021.

[11] Bozkurt TK, Tang Q, Grunstein LL, et al. Outcomes of cataract

[

surgery in eyes with ocular melanoma treated with iodine-125
brachytherapy[ J]. J Cataract Refract Surg, 2018, 44(3) . 287-
294. DOI:10.1016/j.jcrs.2017.12.019.

(Weks B 31 :2022-07-04)





