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H . S 45T rUB BE & (two-dimensional speckle tracking imaging, 2D-STI)VHE I IRE B &L
B RAYNIT 5 I 750 LB Th BRtR UL, TR A M0 Ak 24590 e 380 -2 42 77 TG ) L PR AL 7 925«
A RILHARBESNFIFEREHRESROIILEE R X BE 306, SMBEYZRTIREZEZRL
By, EEREEOSEEM E, MH2D-STIA BN AR B RATRT(C1). 584w A
BT1R(C2) SBEA0YT AR 1R (C3) LA RSB TUAkyT A IRT 1R (C4) B L ZE NP, ALK
IS L A B A 2 5] 238 (GLS-end o GLS-mid 5% GLS-epi) 5 3£ [a] R 3% (GCS-end o+ GCS-mid & GCS-epi) »
S5 ABEARE, c2. 3. c45C1MtL, BFEREFE O3 EE NS BARRE AR BT (LVEF, FS, SV,
EDV. ESV). #F3KH (BP(d)) A K4 E (BP(s)), WELIHEER. C25C1HE, BHKGLS-endo
GLS-mid. GLS-epi. GCS-endo. GCS-midll X GCS-epiF £t ¥ ER. MECIME, C3HHEAER
GLS-endo5GCS-endo B & &% (p < 0.05), E.GLS-mid. GLS-epi. GCS-midPl K GCS-epif T FEiass,
BERLATEEX. B, SCUiEl, C4EEHIGLS-endoll X GCS-endoF BE K (p < 0.05),
HGLS-mid. GLS-epi. GCS-midPAXGCS-epi/F A FEEH, HERLAN¥E . &ik: 2D-STIHE
PR E AR T EL & B vP 4 FLIE B B L I R WLST E B 2 O BB MR, NEE TG R AR
ERE.
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Abstract

Objective: To evaluate left ventricular (LV) systolic function in patients with anthracycline che-
motherapy by two-dimensional speckle tracking imaging (2D-STI) layer-specific strain, and to in-
vestigate the value of 2D-STI in early diagnosis of myocardial toxicity with anthracycline chemo-
therapy. Methods: Thirty female patients who were pathologically diagnosed as breast cancer af-
ter surgical treatment in our hospital were enrolled and were given doxorubicin chemotherapy
according to the plan. On the basis of conventional echocardiography, the application of 2D-STI
layer-specific strain technology to monitor before chemotherapy (C1), 1 day before the second
cycle (C2), 1 day before the third cycle (C3), and 1 day before the fourth cycle (C4) The global lon-
gitudinal strain (GLS-endo, GLS-mid, GLS-epi) and global circular strain (GCS-endo, GCS-mid and
GCS-epi) of the patient’s left ventricular endocardium, media and epicardium). Results: Comparing
C2, C3, C4 with C1 in patients undergoing chemotherapy after breast cancer surgery, conventional
echocardiographic parameters and basic clinical data LVEF, FS, SV, EDV, ESV and diastolic blood
pressure (BP(d)) and systolic blood pressure (BP(s))), the difference was not statistically signifi-
cant; while comparing C2 with C1, GLS-endo, GLS-mid, GLS-epi, GCS-endo, GCS-mid and GCS-epi of
patients did not significantly decrease; C3 compared with C1, Patients’ GLS-endo and GCS-endo
decreased significantly and the difference was statistically significant (p < 0.05); while GLS-mid,
GLS-epi, GCS-mid and GCS-epi had a downward trend, but the difference was not statistically sig-
nificant; Comparing C3 with C1, patients’ GLS-endo and GCS-endo are significantly reduced and the
difference is statistically significant (p < 0.05), while GLS-mid, GLS-epi, GCS-mid and GCS-epi have a
downward trend, but The difference was not statistically significant. Conclusion: 2D-STI layer-specific
strain technology can be used for early quantitative evaluation of left ventricular cardiotoxicity in
patients undergoing anthracycline chemotherapy after radical mastectomy.
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1. 5|8

FEhE s 21 A IR AR E RS, 5HTRZSHE R, ERE, FMEL LR N
BB IR AR . EAMEEAD 80 AR, BIASE LM R FLAE T e R 5 AT 7 T 2 2 T R A 2 e H . B
AR R G AWT L. ZMa T U B S AR, FUIRE AR S 15 A SR 2507 72 Il R 52 i o
WAREEL, I H IR R ESE M AU B AR A 3 | PRAIR R 3R DL R s i e # 45 J7 HTD HoA BB AR 5
SR, SEB B, AT 29 B SRR P OC S O R R )Ry REE 1. AR,
BRI T 51 RO IR H 3T O AL S 7 F AL T R R [2]. B, FPr. g8
T8 EFAIT Ja ORGSO TG A O L

BE 3B R 2 AR AT 2 JE T 4R B 2B R RS (two-dimensional speckle tracking imaging, 2D-STI)
Bt bR AR I — WU RS HA I BRI B R BB O BE U5 S, BESE I b A AR =y 38 43 A A
OEZFZONINZSIATIRE, TR B AT B S0 O IE B SUR [3]. AHE ALK B OB BR 2 2 B
AR AR T FUR e B AT S B O IR I  lI  AAT IS R A =S O WL )RR RO LI
JA REAE AR, IR R 53 2 MR HARTE Im R O JIE B L 12 T S e BT 77 b e AR .

2. EMEFE
ARG F W REE DA R 2 i s, BT 2k (LR R 2 8 T R R &
2.1. ISFERER

AT TSR T, EHL 2019 4 3 H~2020 4 10 HHARIFR B AN ARG TT G B 2 W e 7L
P 30 9], 4R 33~66 %, FIJHERR@9.5 + 10.1)% . i EE ¥R BEHRRLZ R LE N TR
ST %, 21 RAN—AFAM. SRR R 1) BFE AT REZ 2 RRRTT, RS2
2) ERAGTTHT, R O3 E TG B R R R R B RIS g ) 3) B R ARE R KA
. 4) B ULATRIAT L BUREIT A a7 s 5) TEHASE O T BE IR . HERRARHE: 1) fF
ST RERAER B 2) M. S aE. B R 3) R TIELMUIMES: 4) AIHFHEE
YRR 1S A

22. @wERE

AW 5L R ] PHILIPS EPIQ 7C R0 W i Fi2 Wi, Al aCMQ (A 380Nz 3 5E B) BT mUB B
ROWrERAE . BEBEMEML, V82 FEIFR, IHEZERRS N AP EROHBE, [/ S5-1 AHiE
Wk, MF 1~5 MHz @HATHEIER CEhER A . &% RHMCFH Simpons ¥EM & 7 % 51 1fil 7 5 (Left
ventricular ejection fraction, LVEF), [FJI1ch 5% /e 2 Ji il 45 5 % (Fraction Shortening, FS). 4% tH & (Stroke
Volume, SV). #Fik A %5 & (End Diastolic Volume, EDV) L M W4 K %% & (End Systolic Volume, ESV).
BHEE, EEMEATN A MRE=AEEEMYIm, B AR OKE FLSNIKEBL R AR
ME, H2RREZAORYIE, B 0. SO DL UL BRI RE HAOB)E
Mo e, M aCMQ F&FHAT BN HT . Fahfiic UL b =AM HhDITH . = Ao UITH 10 JIL A 5 T A
OWUEFE . tH aCMQ 217 H 203K 15 72 0% 18 N1 B I 70 2 AR S, A4 : O N 2 9 1] 348 (longitudinal
strain of endo-myocardium, LS-endo). 52 2\ [7] 3 4F (longitudinal strain of mid-myocardium, LS-mid)~
AR JZ N 7] % 47 (longitudinal strain of epi-myocardium, LS-epi). C» P4 52 [B J& B 4% (circumferential strain of
endo-myocardium, CS-endo). HJ&JZ [5 & N 48 (circumferential strain of mid-myocardium, CS-mid)PA & Cr4h
i 2 [ i B 4% (circumferential strain of epi-myocardium, CS-epi). VA _E%SH05 75 & 3 Ik, BCTFEME.
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23. Gt ERZE

KH SPSS 22.0 HAFFATGETH M. ZHIAI EL R B 52 I & 77 %2 43 HT (repeat-measures, ANOVA);
JaRa, SRAF t K. P<0.05 NEESIEER.

3. 58
3.1. FRITTEMEEENS LR

FLRIE AT AT S 5 OB B R 2 3 LVEE.FS.SV.EDV.ESV. 473K JE (Diastolic Blood Pressure,
BP(d)). "4 L (Systolic Blood Pressure, BP(s))PAf /02 % (Heart Rate, HR)EGEE WL 1. FLARE B3 AJ5 50
AT REAET 1 R(C2)s AT RIIHT 1 R(C3)s HEVUALST FET 1 R(CHEWHITRI(COAREL, BLEH
U S HIE R WA, ST 22 57 (p > 0.05).

Table 1. Comparison of conventional echocardiographic parameters and basic clinical data of breast cancer patients before

and after chemotherapy

1. ARERENTAREBE LEEERSHIAREKIGKFRI L

B  LVEF (%) FS 3% EDV ESV BP(s) BP(d) HR

Cl  67.77+591 38.67+543 73.80+1939 110.6+25.09 33.60+743  1184+79 732+139 73.7+10.7
C2  6793+£630 37.13+550 6923+13.54 102.33+14.95 33.23+591 113+11.6  725+104 75.7+13.8
C3 67.10+£588 37.60+551 6847+19.90 10473+25.69 3467+1051 11234137 71.0+12.6 755+12.7
C4  6830+521 38.00+5.14 6470+£1932 97.87+2683  3257+8.14 1113+11.5 741+11.7 748+123
F 0.406 0.779 2364 2.574 0.379 2918 0.738 1.19

p 0.683 0.491 0.084 0.067 0.693 0.061 0.503 0.317

LVEF: ZE=$Ma%. FS: AR, SV: S, EDV: #KRIMAR. ESV: WHiRARE. 4F5K/E: BP). Yailk:
BP(s). HR: ‘0%, 1 mmHg=0.133 kPa.

3.2. REMLITEARIEE 2D-STI SRR TS KL B

FUIE B EH A FACT R 54097 AT 42 0 2D-STI 43 2R AR S B L L1 1 e 2. o, 25 kg7
JAYART 1 RC)SMITRI(C S, H#EH ) GLS-endo. GLS-mid. GLS-epi~ GCS-endo. GCS-mid PAK
GCS-epi ¥R MR, TGt #E 3 SHITRI(COAE, B35 =7 FIHIRT 1 K(C3)H GLS-endo
1 GCS-endo . & &M%, HEAFGIHHE L(p<0.05), HH GLS-mid. GLS-epi. GCS-mid DL K GCS-epi

INF-LAT INF-LAT -201 INF-LAT -201 INF-LAT

B 1 oy AU AT R S 22 5 P IR 1) A A4 R P () A B 22 0 28 POBE UL AR IR I (b) 38 ARy R ARG 1 R
JE O ZE N BRI IREL ()58 =47 FIWRT 1 RO EA BRI () DU IR 1 R A0 LG LS
AR ) o

Figure 1. Bull’s eye diagram of the longitudinal strain of the endocardium in a breast cancer patient with different chemo-
therapy cycles
1. —BIFLARFE B E AN LT B HARY O PIBR N 1) B2 3 4 AR [E]
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Table 2. Comparison of left ventricular 2D-STI layer-specific strain parameters between different chemotherapy cycles and
before chemotherapy in breast cancer patients

2. AREBETENT RS HTRILZLE 2D-STI 7 ERESHELR

JEHA LS-endo LS-mid LS-epi CS-endo CS-mid CS-epi
C1 23.14+2.62 21.06 +1.98 19.4 +£1.69 27.53+1.97 22.01 +1.52 16.64+1.9
C2 22.70 +2.81 20.63 +2.19 18.93+2.25 27.21+£2.24 21.97+1.95 16.09 +2.07
C3 21.33+2.72 19.89 £2.72 18.61 £2.95 26.44 +3.12 2136 +2.79 1591 +2.1
C4 20.82 +2.76 20.14 + 3.03 18.71 + 3.04 2642 +3.61 21.06 +2.93 15.89 +£2.76
t1 1.7 1.788 1.831 1.588 0.106 1.535
pl 0.074 0.08 0.077 0.123 0.917 0.136
t2 2.05 2.858 1.936 2.751 1.288 1.646
p2 <0.01 0.078 0.063 0.01 0.208 0.111
t3 2.05 1.908 1.417 2.183 1.829 1.284
p3 <0.01 0.066 0.167 0.037 0.078 0.209

11 R p1 R AT AT — RS 4097 i LU I GE T B 2 A p2 28 =07 A WTRT— R 507 AT LU G vHEL: 3 R p3 v Es DU 4k IR
—REWIT AT ST .

BN, HESGIFER L. B, ST cChHmtt, £HFDIIT R 1 R(C4H GLS-endo I
GCS-endo & 4K, HIHSH2EE L (p < 0.05), I H GLS-mid. GLS-epi. GCS-mid LA & GCS-epi A
TR, HERLE

4. ¥Wig

RPN, BRI R E TR AE B ARSI e 2245, AR R KT i m )
A7 B Ik BB R R R Y B R (4], SR, AT 29 E BRSO B E R, FIRE S
SO JE I AN AT, U HAE ST R I[5]. Middleman 25 AAE 1971 4E 14 ARG T BIR 2593697 i
FE SRR . TTRIIRGE,  HE 91 2 ot I IR, %0t FURRYE A R e ST @tk
LB A8 o L1457 LR IR S kO LS A S A [ o R B R 0 0 90 28 0 IR S 24555t o JULE R A 53 53 AL
AT g 5 B RZGW7 A H K E E EAS RE O LA M I A R TRTE B 9K [6]. IR RZG W67 FITELT
O EEE M AT BEA S AEAYT B S B0™ 5 00 J5 3R, (0T BB 2 TE AT I e 3 ™ =8 HLAS RT3 5 5 o BRL
TSI R TR B TR A R A7 BT S D I, N 8 TR O IR 26T, RE
Btk A 0 LA SR R 3R, SHIR IR G 8RR 7 BE BRI S & .

EAT, PR V2 A RO M 25 1 1 B ARG 75 v 3 B2 F LVEF R PRREAR, 1@ % 2% LVEF K if
PRAEIR A 2 2 OB, O IEFE VR AR A Tk B T AT R R (7] BRI, W SR EURE R T AT
USR] o 2D-STI R ARSI AR 2 RVE MBI E R, Z AR @ S o0 3N TR AR 1 RE s, FERT L
FEALCIEIN ]« 1) LA AR ] B RE AR S 15 B2 s 28, DRI T Al Sk A PPk o JU LIS 4 T RE 25 BESE B
PIRUIN R [8]0 SR, 2D-STT A B K 2c 0 ZAE BRI T, A5 18 20 70 0 2 BE O LI 45 R R
(U= BE IR H = )2 55 0 KL S AN AR R B Co LT 4ER ) o AHLETIT 5 23 )2 I A0 7 0 2 PR I e 31
2D-STI (AN AR T AR, B Al LUZZ B B O URE 22BE i, b0 PR, rP B 2 A/ fr A
GBI . AR AR R AR, AIE KRB ST HE AR (I Ak, IR DURS b S e S0 O LR
KA BB R A R E[9]

AWFFAERELY, AT RBIET 1 R(C2). H=ATRWIET 1 R(C3). SBIUALYT FHIET 1 R(C4)
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Frf LVEF 54057 RT(COMLL, TR SR XL G 5 O o) B S EEST ABUR, nREFR 20
MERRE R R — R, A G EI[10]. [ER, AROF7edE—5 RN 2D-STI BEA X AL B & O =
BTN REHAT 0 JE R AT, I T BB AT RGO AR DL AME O AR 24 HA IR,
S ai(COHRIEL, B 25 Ay FIRT 1 R(C2)IM45 1 GLS-endo. GLS-mid. GLS-epi. GCS-endo-
GCS-mid LAJ GCS-epi 7N WLEHRAZA . SR1T, SR AL = A7 HET 1 R(C3)S5 8 AT FIRET 1 R
(C4)I15H GLS-endo A1 GCS-endo HIHALITRI(C1)E3E F %, IF1 GLS-mid. GLS-epi. GCS-mid A K
GCS-epi BAMITHI(COAM L FEIFERA TR &S, REARE. DL AR E BN REEAE 420N
JOLAR I AR FA ] A, S TR L P XS TR SR 2 P LB R o X BT R H T P B ) UL ALITL 3 43 A AR R
T SMEECAEE[11]. 7ok, MRS R, TeARBN K 53 SCRE L [FRF e S A SO UL P B, AT T 2
PRGN O N IR B AR I A] e die e R AR, R4 Bl 2 FR UL e 0 IS, O JULEH R 23 52 3]
Pafs, ARSI P I SR A O G M IR DTAR, B gk T A 4R ot . DL AR LI AT e B O
DA P T 0 ) R (53] ) S 2 H I — e AR N PR X — R BRI [12]. 28 BHEWT, BIRRAMNIT G, B
LA LG L AN R B it . Aok, BT O ENFET, FEZRM iz, EimFE 7
GLS-endo [ GCS-endo ¥ 2 T %

K FAFAE SRR B 5, 2D-STI 73 )2 R F A FLAR Bk IE T FE 2R Bm,  TASHE 7Ti%
ARG ARG EE, ERFARY O R THREG RS, MmN L R EoR, RIS T
PEAUE BRI HERTE . IR, ARWHFCBE VI (R, RABIBER BIIR VRO MU AR R A, X RIS ZGY)
FIT B AR S At O B MEAE T A AR I

25 FFR, 2D-STI 73 )2 BiAE HARM XS TAL G i 75 O3 B S 40mT DLSE R S A b s I LB A 20k
ST B O IR o Forb, LN B AR 224 GLS-endo H1 GCS-endo #5 9BURK, iR P 5E. (M,
2D-STI 53 ) AR AR AT Ay R s I T ER S 25 0t o LRI 405 1 FR B LB 0 I S48 548 =

SE
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