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AR SCHTT 99mTe-MIBLE AR B A% 0. % 3 B8 75 12 Wi 15 1 PR il 32 VA 7E JL BRI 37 3 B LI (neoadjuvant
chemotherapy, NAC)JT2PPAE N FMNME . BFFRN R AN700REZFRNIRRE EH (76 MR, &
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ERFRITER L (t=19.986,p <0.001); NACIITEZ#H3LH, HT/NMERT)ESHI43.001 + 1.153H
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Abstract

This study aims to explore the effectiveness of combining °mTc-MIBI scintigraphy with color Dopp-
ler ultrasound diagnosis and clinical palpation for evaluating the efficacy of neoadjuvant chemo-
therapy (NAC) in treating breast cancer. The study included 70 cases of non-operated breast can-
cer patients with a total of 76 lesions. Clinical palpation, color Doppler ultrasound, and ?Tc-MIBI
scintigraphy were conducted before NAC chemotherapy and after 2~3 courses of chemotherapy. In
the assessment, a tumor response (STR) of >30% based on ?°»Tc-MIBI imaging was considered ef-
fective, and the clinical efficacy was evaluated according to the WHO criteria. The post-NAC surgic-
al pathological response was used as the standard, with Grade I defined as ineffective and Grades
II and III as effective. The study assessed the radiotracer uptake ratio (T/N) in breast cancer pa-
tients before and after neoadjuvant chemotherapy (NAC) using ?°mTc-MIBI scintigraphy. The result
indicated that the effective cases of NAC chemotherapy were 45 (n = 45), and the T/N values be-
fore and after treatment were 3.326 + 1.119 and 1.996 * 0.792, respectively, with a statistically
significant difference observed (t = 19.986, p < 0.001). The result demonstrated that NAC chemo-
therapy was ineffective (n = 31), the T/N values before and after treatment were 3.001 + 1.153 and
2.434 £ 1.104, respectively, showing a statistically significant difference (¢t = 8.181, p < 0.001).
Among the 60 patients with pathological grade II~III breast cancer, there was a significant differ-
ence in T/N values before and after NAC chemotherapy, which was statistically significant (p <
0.001). However, among the 16 patients with pathological grade I breast cancer, there was no sig-
nificant change in T/N values before and after NAC chemotherapy, with no statistical significance
observed (p = 0.342 > 0.05). The sensitivity, specificity, and accuracy for evaluating the effective-
ness of NAC using the 2°mTc-MIBI imaging method, color Doppler ultrasound diagnostic method,
and clinical palpation method were: °mTc-MIBI imaging: sensitivity 87.500%, specificity 89.286%,
accuracy 88.158%; color Doppler ultrasound: sensitivity 80.851%, specificity 82.759%, accuracy
81.579%; clinical palpation: sensitivity 72.727%, specificity 75.001%, accuracy 73.750%. Based
on pathological examination as the gold standard, the sensitivity, specificity, and accuracy of eva-
luating NAC effectiveness using 2°mTc-MIBI imaging are higher than those of color Doppler ultra-
sound diagnostic method and clinical palpation. Subsequent examinations of breast cancer pa-
tients with both 929mTc-MIBI imaging and color Doppler ultrasound can enhance the accuracy of
NAC effectiveness assessment.
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O B RR S O™ B BV [1]. AL AEROR, UM R D M AR B I PRI 5 TR R S R, B
PUE IR AR EE AL [2] TEEERAIEIT BORIHTHE N, /N FUIRAN RN AR B 34T TEBA TT 7L e i
Fe AR R ANV (R B Ao T 0of i v 7L e S8 80 1) A2 0 o i 38 s B o

B AT (neoadjuvant chemotherapy, NAC) 2 $& 7L AR B34 7R T F ARG T TIRYT, ik H|
/D R AR VORI R I RSB I PR 3 3, SRR D I 21K H 1] [2] [3]. NAC K &
FUIE B F N RALE, HXTFREE RN A B RCR[4]. A6 B IR IFM AR NAC 7 80K T
e AR 2 T B ok e 2 v 977 7 R B S B EAE F [5]

AW FEARTT P Te-MIBl BARBEA B L W WIEE S5 IR RALIS VAL JLIE ¥ NAC J7 0 A 1
REFANE . FH LA 2= 20 25 R NN AR E, KT IR = FRis i 7 50E NAC AT ORIV EE « R 57 B Atk
FE, NIEEEL W LI B NAC T BUR TG &5 k1R S .

2. MIRMREF&
21 ARIR

[ JT 12 126 B 2016 4F 4 H~2020 4 9 H it i1 i 37 [ e FLAR AN RFZ 955 B AR A N LRI K 70 51(76 A
o Kb B FLR S SR N AR SRR N B YN, RS IXHCH 35~64 &, TR 51.316 £ 7.461 % .
Tolas FE BIhREMEME, WREM 2T . PR A0 PR EE AL AS S | g% 16 51, 11 3 40 45, 111 3 20
Bl RIT T2 2~3 AN NAC ALI7 R AT IR RS . Rt 3 8k A s il M Te-MIBI BAZ 7L IR B A%
SR

PINFRE: 1) Frf B A TR G 58 8w B 2 50k 2) NAC AT T A & 2~3 AN A NAC 97 54T
BMTe-MIBI BAZ ARG E, HRF TR E6]. HEbtatE: 1) SMANEARFEARL. Fibit
7 RIBURHGETT ¥ 2) WL BRI G 3) HEBRIZ R AL .

22. BESSHAE

B AL AR PHILIPS AR (EE) M 1022 B2 W EIE F 2 Wi AU HITACHI 2 & (H &)1
EUB-8500 BY R (4 2 1 8 A2 X, JRERZFERL, SZEJEECH 7~12 MHz. EFBUPEML, B% B
T3k LLFR 43 2 8 WU AL s Bl es, TRk FAT AR 2, DAFLSR O A7 Uk I &t
ZYIHF .

AT AT 25 LSRR T Te- AR S T SR 5 (M Te-sestamibi, P Te-MIBI £45),
ALAEE KT 95%. HfiS % felg 140 KeV, % 10%. &1877i%: BSGI 214: X H Dilon 6800 i35
HEAEAL, 23 50l SR 46 UM 2 55 Sk R AL 55 N A AT s T 28 38 7L T s ek ke 0] P T 8 ik 80 7 0 ik o 49
*MTc-MIBI 1% 740 MBq, 5~10 min J&i 43 5ISRAERUN AL G 3k A5 Py MR R, SRAERS 1724 6 min/
AL
23. BRSO SLETHTE

H 2 4 s L R HRBR I 7 RS % B R ML T 43 90 % 7 BRI S Te-MIBIL AR MG AT XU
IINT o H R — 45 2 SR P 24 5 B0 W7 77 95 00 R R R R X TS e T80 () Bt A 8 08 R 4 8 X T
PEFHEN), $F S MR SRR (TN IR AR AT R (BUR) AT SR (AUR) 5 B 2
JJ(STR), STR=(BUR —AUR)/BUR x 100%. STR > 30%Mi&J7H 3.

24. RESEMBERSHSIGKMSKHE

FLERE BB 4 NAC AT AT R BT iim R 2 R 2 WA i & . R O2 H A 5 AR
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B, MU FUIRSE A GIRBEAT A, RILE, XEAMRES IS, RS R i A7 sk
kAR, SRETIE-TAT B T RN R AR, ST nEE LEE T RIEN&E R NE
fo, MERRE., BRMERE=ASE, GRS RREAMBENRKER. WM. WA
EARNL AR EANEME, ARIRARES RSN R, RIUBAL S, I 5 R e AP T, IR HUI R B K K42
NAC 17 i Ja R AR R AARGL,  HLH R — B ImRAE, =R Rl

25 WITHAR

ARETEH L FAIT 7% (1) TAC 7R (27t 75 mg/m® + £RHE 75 mg/m? + HBEREZ 500
mg/m?), 3£ 28 #il; (2) EC-T (FZ2ELE 90 mg/m? + FABEREALZ 600 mg/m® + £ P4t 2E 90 mg/m?), 3t 42 4l
2~3 W4T " Te-MIBI %, SR LIER ARG R, 72 RAT A T RIS BRI A .

2.6. NAC T8I E

BAZVP . NAC ALI7 R 5 #E4T " Te-MIBI B1%, TIN LLIEBEIK > 30% 9“3, BN N TR .
Il R 2 R 0 22 kP Vi oP s SR B B AR /N e 1) (S SR AP A Rt (RECIST), #4197
oy N ER(CR): MRk HMOEMPR): MR R KEZEAD 3000 E; #EPO): MR
KEAZWEIN 20%LL F: 25 (SD): T &Mtz m. K, CR&XPRA “H”, SD X PD N
CRT (7] AT S IR A B B S S OB IR N AR 3 4, | Zh: DU AL 4E BB A AR 1
REBRIL 1S DI P SRR oA B A W e DAET 42 2 0 S 48 A ROREIR R Al oA 3 B
I PRITT RPN | OSSR 1 N G R AR

27. GIHFESH

KFH SPSS 24.0 HEATHAEALE, P"Tc-MIBI RAZH1#3 T/IN ERHIEL + A2 (X £5)%R, NAC
ST TG 22 5 LU R AT 2RI t #6596, p<0.05 B NEFHMEZER, BASIHHE . UAEHRA
PYUEEE FONE R, VP TEbn s RS . BRI ERPE . FEE TSR R B A

3. &R
3.1, —RBERRT

WIRE 1R, 99N 70 GIFLERE B, Hohmidt 76 Bl HEYIA LM, BEERE 35~64 ¥, F
KR (51.316 £ 7.461) %, il EKERS <20 mm, “FEIFREEAA(11.19 +4.62) mm., JREERAL: 2
P 41 B, RIEME N 29 B, KRR 6 .

Table 1. The basic information of breast cancer patients

1 ARESENEAEY

izt 2 S
FER(%) 51.316 + 7.461
e n (%) 70 (70)
AR =] 76
sl RS =R 41
BN 29
B 6
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3.2. NAC JTHIG ¥ Tc-MIBI RGBT SHITELR N

FUNMRIE B B AR 2V | 2 16 191(26.316%)~ 11 2% 40 1411(52.632%)~ 111 2% 20 £1(21.053%). U1~
%2 R, 238 2~3 I NAC AT, ZHZ3 5 0F A | ) FU I 8% TN {B NAC ¥R Y7 A4 2.198 +0.193,
NAC k37 f5 4 1.623 £ 0.311, PW2H 2218 X 3L 95% 1] {5 [X [F] 2 0.575 (~0.404, 0.747); FEATECXSFEA t K50,
t=7.153, p=0.342>0.05. HLUEVEAN | Z AL B TIN MHIE NAC W7 RTEAEESTH % R -

2858 2~3 JAIH NAC {J7, ZHZV 0O 1 90 FL I 38 L TIN {E NAC YR Y7 R4 3.088 + 1.007, NAC
I7 fE R 2.164 + 0.998, P4 ZMH &I 95% 1] {5 X ]2 0.923 (0.767, 1.080); HEATHECATFEAS t £248, t =
11.891, p <0.001. HZ2EVE 1 K HIFUNRIE B3 TIN EE NAC WITRTNE A ER ERIT ¥ ER . A%
TEM 1N 2 LR 23 TIN 1 NAC VAT RN 4.198 £ 1.034, NAC 1Ly J5 M 2.637 £0.980, ML %Y
S 95% AT {Z X 8]y 1.562 (1.361, 1.763); #EATECATFEA t £ud, t = 16.228, p < 0.001. HZIZEVHA I
AL 3 TIN (EAE NAC LT AT G A B gt 2 R

IR RRE, RETE 1 g~ R FUE A, T/N (20 min)Zid NAC A7 7l e FA 7 i 3
PEZES, HAGH %= X (p <0.001), MiREEN | 201 16 670 £ 5 2 NAC AT RTE TIN [E LR %
ML, TSR X (p = 0.342 > 0.05).
Table 2. The relationship between the changes in **™Tc-MIBI uptake values and the response to neoadjuvant chemotherapy

(NAC)
F 2. ""To-MIBI RIFBIEMN TS NAC (LT R RIHIX F

T/N (20 min)

ST R B (A NAC ILF7 5T NAC 17 Mean Difference t p
11§73 20 4,198 +1.034 2.637 £0.980 1.562 (1.361, 1.763) 16.228 <0.001
2 40 3.088 + 1.007 2.164 £ 0.998 0.923 (0.767, 1.080) 11.891 <0.001
I 2% 16 2.198 £ 0.193 1.623 £0.311 0.575 (—0.404, 0.747) 7.153 0.342

it P"Te-MIBI RAZER A, FUIE EE 2 NAC 1T RIE TIN EAR I R % 3 fix, NAC LT A
#4515, Fir i S LU 59.210%; NAC Ahy7 ol 31 9, Fir o S i Lufsl oy 40.789%. NAC
I7 B %0 TIN ARG 5> 59 3.326 + 1.119 £ 1.996 + 0.792, “"Tc-MIBI EA5E 1P NAC {LJ7 TS TIN
EAFAE B35 G0 5 22 57 (t = 19.986, p < 0.001) . NAC k37 JE 2 T/N H AT 5 7374 3.001 + 1.153 1 2.434 +
1.104, *"Tc-MIBI ZA83%3F4 NAC ILJTRIJE TIN {52 %6 Giit24m X (t = 8.181, p < 0.001). %k,
BMTe-MIBI SAZVE AT NAC 107 A 2 M 3917 AE Giit2% 7% X (p < 0.001).

Table 3. Evaluation of the impact of neoadjuvant chemotherapy (NAC) using **™Tc-MIBI imaging
# 3. 9"Tc-MIBI R&IEM NAC WITHIS T

9OmT_ T/N (20 min
Eng % . ( ) Mean Difference t p
. NAC 1bJ7 i NAC tJ7 J5
Hi 45 3.326 +1.119 1.996 +0.792 1.329 (1.195, 1.463) 19.986 <0.001
TR 31 3.001 +1.153 2.434 +1.104 0.567 (0.425, 0.708) 8.181 <0.001

3.3. AREISHEEEEMN NAC 7T

3.3.1. “"Tc-MIBI B854 NAC WITHIS N
WR % 4 fiR, JUBEBZE T “"Te-MIBI BAZ47, UL NAC ALIT )5 TIN (8 4K 30% LA - 1E A
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T ROV HIWTARHE, F45 A B 415 OB 45 AT NAC J7 2004, " Te-MIBI BRI BTN A 2
45 ], Forpg R 2 RS AR 42 ), TosiE 3 il e 31 4, Hdrpe 4 4 R B R 6 i,
TR 25 . DURELEIS W ONARIE, *"Tc-MIBI BARZFA NAC I7 R AOBURKE . R 5 P FAERS B 43 51
4 87.500%, 89.286%H1 88.158%, BH t: Fil L A S 44 Tt AE 43 7] Ay 93.333% 41 80.645% (35 7).

Table 4. Evaluation of neoadjuvant chemotherapy (NAC) efficacy using *™Tc-MIBI imaging and pathological examination
# 4. 9" Tc-MIBI RAZETFM NAC T SRIEREITMN

P HLRG 2
OMTe-MIBI 214 EERAPSY
B Tk
HRYL 42 3 45
TR 6 25 31
&t 48 28 76

3.3.2. ¥aZLIMBAEETMN NAC LTHFMm

N 5 Fn, U RFETE NAC TR G TR 2 S $i A A, 43 B A 2N CR +
PR, JREAS A Won RN 38 191, Jo&N 5 Bil; 33 Bl A KA 2N SD + PD, FRELKE BN A MEN 9
Bil, JoRE N 24 . NAC ALIT Ja IR jsi /N 22 5 e it 24 58 X (p < 0.05), R 10 22 2 il 7o A 7 1) BURK
5 S5 RO AE R B 3 A 80.851%, 82.759% 11 81.579%,  [FH 44 F I A2 A0 [ 44 U481 23 73 Ny 88.372% A1
72.721% (% 7).

Table 5. Evaluation of neoadjuvant chemotherapy (NAC) efficacy using color Doppler ultrasonography and pathological
examination

F# 5. RHEZELMBAEETMN NAC T SHEBREITMN

K 2 i vk e Al
AR T
AR 38 5 43
TR 9 24 33
&t 47 29 76

3.3.3. ImPRRRISEIEMN NAC WITRIR M

FLIRE B FTE NAC AT T E AT IR R AlS K, 45 G BR A 2125 ) B 45 AT NAC J7 3cAl . 4
% 6 P, S5 BRI TS & 1A 2508 37 6, Hrpims gl g2 N A 2 32 11, Tk 9 Bl
JosiE 39 B, o ERA G R N R 12 B, JoRcE 27 Bl DURERS S WONARAE, IR IRASTEVEN
NAC J7 R BB o 557 B RUERA 4> BN 72.727%, 75.001%F1 73.750%,  BH 1 00 &0 A 99 4 T 443
WA 78.048%F1 69.231% (% 7).

3.3.4. FEEESETNMIABREERE NACTTH

SR FER A A U B NAC TR R 7 R, MRBUET S, *"Te-MIBI B4&%:
(87.5000) i T (1, 22 % 3 7595 (80.85 1) Al R Al 12923 (72.727%) ;. ™ Tc-MIBI AR LR 5 B fr e A
89.286%, LI #hR (ol P MG PRAMIS 4 57 5 4 ) 6.527%A11 14.285; *"Tc-MIBI BA%3%:. #
Z W R E G R AL LT NAC FTRHER L 7> 73 88.158%, 81.579%FN1 73.750%. % I,
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Table 6. Evaluation of neoadjuvant chemotherapy (NAC) efficacy using clinical palpation and pathological examination
% 6. IFRMISSEITYT NAC Fr S IR R

T B 7T

I A Ak 1292 Ak EA
B TR
B 32 9 37
TRk 12 27 39
&t 40 36 76

Table 7. Evaluation of neoadjuvant chemotherapy (NAC) efficacy in breast cancer patients using three examination methods
F= 7. ZMRERF RN ELRRESRE NAC T3

UOREEELAN OMTe-MIBI 1535 K 2 B vk I R iz i
R 87.500% 80.851% 72.727%
I 89.286% 82.759% 75.001%
T 88.158% 81.579% 73.750%
I A i (i 93.333% 88.372% 78.048%
9 e il i 80.645% 72.727% 69.231%

SMTC-MIBI BAZIEVEAT NAC J7 R R | 5 57 P AN HERf FE 7 1H S0 T R €622 32 08 75 42 W Rl R 2
i,
4. ¥1ig

NAC Y697 7T 4 /MR AR . BRARARHT 20 1, A1 £2 Kb A5 21 R EAYA TT sl iz b A R 1 i 2, A
T B F IR IR FLIETT ML, BT B B3 AR A7 VR i 2B v o =1 H IK[8]. 7EFIWT NAC fhyT
ol L Mg B AT RO R R VA A IR A2 . W BRSPS 2 VAT AU R R A
B ROLZ W AR, X LA, P Te-MIBI B4R LIRSS BA% 773 [9] [10] [11].

ZEPROEF AR ARERE, A E, BAL0. OBt s, )z MH T %
SRR e i, i P S A A i i 5 R BRLZH 2R 00 R [12] [13] 6 68 75 42 FLIRSE B ik M seAR A & 7,
(RAERR 2 22 IO, 38N T FUMRIE IIRIZ . RI2 R [14] [15]. G PRARIZAS 7 AR € 22 35 By P A A5 7 vk
252 BIEAR E W, AAERS LLOIRRBE R, AR AEFL IR 2 W AR R A BR (0 o) 8, T g 3L iR
BAAERT B RS BN B 5 I B0 [9]. R ER2 PA AE LR FIWT R “ SbritE” , (AfEERAID, HAWR
MEE R TT IS FE AT B iR B VRTT T R e E . P Te-MIBI BARE — I BE M T RAZEOR,
OMTe-MIBI RAZIMA 7T LAk (0 5 LRtk 45 & VR, FLIRTR SR A A P kit i 2, J@di 4irh
A IR P 2t AT 36 B A (R 2 n . SO R R F2[10] [16]. R, P Te-MIBI AR E TR
a8 B P PR P SR A T DA S e R 4T B B B 7, et LR R A LA AR R O BURE [1] . P Te-MIBI
AR PR AL = A2 W REANAN AR B R L 35, A 9 A2 IR NAC b7 et L s S8 3 17 A B 207 Nz

AHF AT EL A MR 2™ Te-MIBI A% 3300 I P AR £ 3 78 NAC A7 11 FROBOH T AE (TN,
SE LRI NAC 4bJ7H 24 (t = 19.986, p < 0.001) F1TE &4 2H (t = 8.181, p < 0.001) 4 Gr it #m . 145 Rtk
— B T LRI AT, B AT R P Te-MIBI BAR BRI TS T BT BRI, 253 B3 Tk [17].
[FIE B SR T BRI AN X NAC A7 0 FL ST 252 o 45 SR B BR VAT 11 2~ 2 1) 3L e 2
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#, P Te-MIBI 4% TIN (HZ5E NAC (07 RIEAA(E R E M2 =, FUF G578 X (p < 0.001), T3 BT
W | I FLRYE B 4 NAC LT RIS TIN LB EMAR L, gt = L (p = 0.342 > 0.05). Kk, 1t
I HH G NN 7L e R NAC A7 A B 5, Bl 5 3 BRALTT IROSOIN B, ik (9 27 4 4 238 A RORE IR
RIS, iR 0 R R AR P A A (L [2] [6]

A FL s R I R A2 O BBURR | e S P DR B B K, 73 0o 72.727%. 75.001%. 73.750%,
X PFH NAC A 97 5 SRR B3 7 AL I AN BRAR . AR T IR iz ik, 2% 8% (il /5 15 NAC 1k
70 PRI B OB EE L R BRI HERA FEHE T B 88.158%, 80.851%. 82.759%. A4 5 A SR AT
—H, R 22 0 R (0 A A PR A2 2 W AR E % ) NAC Ay X FLARE T R U .
S EERIMERG AR, ELAFAE X PR B 2 Wm0 1) 6] . 2535 8 R (0l 79 A 2 ml g 8 - LR 1)
WA, HE, AR WHR YR IR E R . AW L RIE KB P Te-MIBI BAZ 1 NAC J7 2K
RAPE(87.500%) . 5571 (89.2869%) v fff 11 (88.158%) , 14 v T R4 4 22 7 il A 14 Wi i AT I R ik 1245
FCBAPE TG T, ™ Te-MIBI SAZK MIME miik 93.333%, B i T R4 1 22 3 81 4 74 25(88.3729%) Al fe FAR
fihi21%:(78.048%) . ¥ 5 S5 FL £ W " Te-MIBI TGS 7 56 T 30 MR Bz 25 iR 4% 6 T/ F 10 mm
(ISR B A 2R AR, HEBPE S 22, KT 10 mm [ FLARAIER ™ Te-MIBI A% 255 I3 505 ok wf v e rm (H
PERAEUR[13] AL RS S50 — 8 B T HAPFRE 7L, *"Tc-MIBI S5 2 & % i
1 NAC J7 80Pl A 18]

5 b W R RIS 1A B A7 A8 AR 1 BH PR T AR, 775 V7 30 NAC A7 X6F L B8 7 28R B e A7 R 10 ik
K2 R A T A B R R, T NAC Ay 5 LT 2157 . ™ Te-MIBI BAZ -
NAC J7 R R B e 5 AR P e TR €8 2 5 il PR IS R R PR Al 2v2s, 5 BEx 2 Wi A B (1 L
figee SR T HEAT P Te-MIBI AR 5RO LSS GHE, 15 NAC Myt FUIRE BT 0T 1

1 PR Y 12
HE&mHE

RM-PEEINH, it AN: ZHFH, Wlldhs 320.6750.2023-18-110.
SEEk
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