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ABSTRACT:

First described in Japan in the early 1990s, takotsubo cardiomyopathy (TTC) has gained worldwide recognition.
TTC is typically precipitated by a transient ballooning of the left ventricular apex after an emotional or physical
trigger. A dramatic and characteristic hallmark of TTC is the complete reversibility of ventricular contraction
abnormalities within days to weeks. Since the clinical presentation, electrocardiographic findings, and lab tests are
often similar to those of acute myocardial infarction (AMI) or acute myocarditis, differential diagnosis is needed to
exclude other diseases. Although TTC has been recognized as a benign condition, it is now characterized by
substantial morbidity and mortality, which equal those of AMI. In the acute phase, patients are prone to severe
complications, such as cardiogenic shock, cardiac rupture and fatal arrhythmia. Therefore monitoring the clinical
course is essential to prevent or treat acute complications. Health care professionals also need to consider that TTC
onset in a healthcare setting can occur during outpatient medical evaluation or hospitalization for acute illness.

This review article summarizes pathophysiology, clinical features, diagnostic evaluation, and treatment of TTC.
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72 ZOFRLLRE I O A E TR A S, HRICRE SN WEETHS. B, FEREOX ML AEZFERE L, 2
DA IR REML L 7= Rl & DR E THRAET S, MUBIEI T, AEORE O BRI &0 O IHE & v o
FERRNMETERE AR 9272, 29 LIEIUERE XA, @EEGEM CE®ILT 2 2 ERREOFMTH D, K7,
TFHREBEFREBLEEZ DN TR, SHEICLEET 3 v 7, DEREZZZLETTLIIENHY, SMELHFEZEIC
YU 7o M Bl O LEMEN BRI EIND K ) 2o oTz. BT, HIAM e E OB, T, KreakE R & oER
174, BARREFBIZILIDZRENSENN LY ZHHREINTEY, NEZEOBFERHIIBWTHLEET L HEELRHDH. K
FRCIL, 72 2 oFRLLAE D RE, RN, TR, TR SERLICHRT 5.

F—U— N ZZOFRLHE, A R L ALEE, DA%

o5 5 5 BAPIRBERETUHERL S Il S LT, ARV XA

e TR (2 L0 HRR AR R S & 0 il A2 S A AR 12 R\ ) 3 A3

72 ZOIERLLARIEIL 1990 AEARICH AN E THER A ELN, DIRICIRR LT 27 I v mElhg s

BEEn e S Y, BETIREBMICALS B BEORKE R LI V. EBRIL, o
ENTEREETH D, BAGITIXREMH 50T BOAHERET, M vz ex 7 ) B L0T
HRHA N U RS, LI ZE I EEEL L 37 U REOHMARE SN TWD Y. Paur
7o WadE & DERETHRIET . Lo —REDH HIZZEOZE R 7 U UNLREIZE L O
DVTEREEREEIT O &, EEOIHE R D LBy 7 R U UZRERERFL, ftE c &
TEREDS B AR oM dE i T 5 F X O HADY T FIVAL v FHFR L, LIHE O B
FICETWD Z L0, 722 DIFHRLLIE D4 Al EEITEHMLTWS Y. v xdg
Wi SN, 29 Lo EREEER R, Wik v FERLITRMEN R B ZFERITEIX protein
W CTEET S Z ENARIEDORKMTH 5. ST kinase A ZS L THIHIMES 7P izl b s L
%, DR AN — = FIEWEE (apical WOEAETHD Y. —F, TR T ) BN
ballooning syndrome), A kL Z.MHIE (stress T35 B, AR LI ENEE S T
cardiomyopathy), & .DEMERE (broken heart CHBHLTWA. ERIZ, Paur HIXT7 v hDOEER
syndrome) &MEEN D Z & BV, HElo Bt T, ZEOTEX TV CEER, 2 oFAL
2% 0 D R ZE S o A E 5 BF (acute JEHRIORREZ SIS T I L EZHERLTWD Y,
coronary syndrome) & #72 V), &t EIZ % < FE Fo, PARBOLMICEZSBIET HZ b, =
JET 5 Z ERMBNTND. AIEDHEE XM A kv X B R TEE R O KA AE
JEEREDR) 2% L XD A, HENIRIEIR TOFRIE B DORIEITHELS EELTWHEEZ LN TWS., &
HHT-OREEINTODHIEFE LN EHE SR T, Suzuki HIE, AERE OZAMER DMK SPECT (2
4. BUAETIL, M, U8, 18R L OERITS, BT, MM, JOMIEERZ, X CHEN
HiE 22 X0 HARSKEEIC L D RIEN B EAN LY L, BTEERTRE TR L TWA Z 2 AL 7.
ZHE SN TN D, RIEDOFRIERETIIARTEARH A ML AIZE D ODIMER O X 5 72 5 R REfiE B 3
ThHNR, A ML RIT K DA R RE LR F-nb. LaLl, AMLVAFBRP RS BIET D
BHHINTWD., L ZOFELEITIRESE HE08HY, AEBEIHHEFICN) =—2 3 VR
FRPICHRIET D Z EDF T, EORERNC &0 LREBLAIN D KR & 72 5RO UG 5 5 & A D

BOTHHMET 2 RS D 5. WD, FTHRARE N D I AE 1T R 5 IR
Lo WBORB L LTHES N D LSS 2
ENB.
RIEHF
T ZOERLIER, bAETER SR

RAE SN DHERTH BB, TR ORI D E R

ERBThH . s, MNMEREEs, b7 DR BABESR O LR L 0 DAL E A8 U
25 I OHREER, TR Fa S UEOR, KR TO5A D LIIESICHE SNAR, ARAMNI
PORMSEE T P MBS TV D, BIE, 2 DR A EH LA LW .
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Yoshida H1% 9 BIDLHAERT, 4 FHT O BE
SE, 3 BICHEZERIZIY, 4 B FHIHE§5 850 & 32
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ST EHRELTWS Y. —J7, von Korn 1% 5 #
DOLHERIZBWNT, &7 AW -3 MR
T OLBR) % 2 BNCEROZ EHE LTS Y.
Akashi B3 5 FlOOFHERERETL, 2 B TLAY
RERETZHELTWS 9 Wittstein HIE, 5
Bl OODHERIZEB T, 4 Bl CTHEE, ~7u>7
7 — ViR, fIHET TR E2 R, 1 I CIAFRe
U 2 oSERIZE, AR 238 T\ V. Nef
S 8 FEFNZIR VT, Akl & EIEB oL AR
Bama Lz V. S, DARREX, 7V
a— 5 UBRLOERE, NARER, MiEsEa O
S WA~ N 7 A0MEINE D=, [EiE
HOLHAERTE, D OREESRITIZIERERIC
FIELTWZEHE LTS, LHNERIREIC
SONT, AMHIZ @ -actin, titin ASOFHHIEO
WEIZIR Y connexin—-43 ORENME T T 528, [A
BT, ZhODOEARBLE SAMIXLGET S &
WRTND., BEOEbITEaEMcT s 7 axy
F UL, CD6S fotk~ 7 1 7 7 — Y DR N
HHNDHA, BEM CIXdEE 2R d &L
TW5. Kawai [ZEINGERRY L0 M4 el S
7= T BB 2 Bt L7z 2. DR 2 O R E &

O LR KOV AR 2 FR & L, Al
Geta kO TUHE, M TERL, HE3E, Wil &%
RLTEEHRE LTS, F—DLELLTIE, W
ZIXIFIEERBEMICIEN D LEER IO X
DLRECIRVMEm Z R L7ZEWVW D . Lo, D
AERE, FREIR DN LB, KEDD
WrARHL & 70 2 R BEAR AR T IR 723k S v T
VAQTAY

R EE

H ARG BRERFE L Mayo Clinic 26 2 WL YE
BRI STV DS, EFRAYIZIE Mayo Clinic
\Z X B2 WrAEYE (Table 1) NILH I TV A,
WAL O FEHE T R 70 B R T L & e B IR
BoOBAEZEHRL WD, £72, BEimalE, O
ARITBRA & LT D, I R BIZ DWW TR
WY, AATERIRTEOIEMETITRINE L
TWAHM, Mayo Clinic DIEUETIIFRIMAEIZA
TRV, Balt, BRMNOER 52 K 0 2 v
WImMBgEFR SN, ZORETITBOME, M
BHRBIZHEI DO LEDTEY, =2 DITEREE
(takotsubo syndrome) & FEFR9- 5 Z & & #ELE L T
W5,

Table I. Mayo Clinic criteria for apical ballooning syndrome (ABS)

stressful trigger is often, but not always present. *

elevation in cardiac troponin.
4.  Absence of:
a. Pheochromocytoma
b. Myocarditis

1. Transient hypokinesis, akinesis, or dyskinesis of the left ventricular mid segments with or without apical
involvement; the regional wall motion abnormalities extend beyond a single epicardial vascular distribution; a

2. Absence of obstructive coronary disease or angiographic evidence of acute plaque rupture. t
3. New electrocardiographic abnormalities (either ST-segment elevation and/or T-wave inversion) or modest

In both of the above circumstances, the diagnosis of ABS should be made with caution, and a clear stressful precipitating

trigger must be sought.

*: There are rare exceptions to these criteria such as those patients in whom the regional wall motion abnormality is

limited to a single coronary territory.

1: Itis possible that a patient with obstructive coronary atherosclerosis may also develop ABS. However, this is very rare
in our experience and in the published literature, perhaps because such cases are misdiagnosed as an acute coronary

syndrome.
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72 ZOFBRULARIE L, BRA IeREEEN RE DY
T—TarPHREINDLDITRY, LIERT
(apical type) , DEHEHA (mid-ventricular
type) , OFEERAY (basal type) , BEFTH (focal
type) IZHHENTWS ., LREANKEH <,
B O HSROWIAE & DRI E 2 9 5. 2
SRS, DA, SO —ERICIHER R ()
ZO D b D2 E R E LA, R b
VW9 Templin & (XK [E & RRM 9 7 [F 26 figk 1750
SEB & et L7 Al 5, DAY 1430 SEH (81. 7%) ,
LaaE Ry 255 SEMF] (14, 6%) , LaEEEBRY 39 JE
(2.2%) , PR 26 SEMF] (1.5%) &#HEL T
519 OAETIE, Kato HS 144 JEF 2 HE L,
DISERAY 85 JEMF] (59.0%) , LrEAFEA 49 SE
(34.0%) , LaFEESRY 0 GEF] (0%) , JRpA 10 JiE
B (6.9%) &HMELTWD V. JER OB TR
WL DERA TH DD, LRENEEOK 8 H %
HODHEEZEZ LTINS,

iR PR iE 4K

7o ZOFRLOAE OB RII LI D72 208, K
A R LA EHIRA N L RAIZKBIEND. B
BLOLE, B, WMUWO, EBERS, 5l
L7 ORI A N LA, TAhA, HEERER
VB, 18MERHEEVERIE B oA ME R RYYE, B
PR, BTSRRI LR 2 W 78 & O H R A
NUARHERE2D. —HICIXAREFHRET D
MY H Y happy heart syndrome & FE[ZHL T
H.Lol, 20K 3 BIORERTIX, Bl A
FLZABERNR LS BIEL TWD. KT TlE, JE#)
Aw, R7ZIVAMLTa—, [REXERED
AL, R RN, kBT, & e,
i, Fili7e EOEFEITA, HEREOBRKE
TORIEF S ZHWME SN TS, bRETIE,
2004 A%, FrE R T S HLIT AT CRE )
AHLEYW. 2, B oAZLR LICARENE
HELTWA AR LHTE SN TW5. ERFEIC
X2 L, 2 OFALLIE CIIARLZREE, Kok
E, 9D, TIa—VIKHE, EWIKFELY AT
HIEBIIN S NZ ERBH SN ENTNG 1619
MEBOBEAEFITIX, ERITARENFER LY
AJEFIE D A REMEN B D Z & &TAICB < BB
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o, BIEFTFH TIIEN L, FERM T
WEWEDOHE S H L. HIFMERITIE, A
PR, PERINEE, B, ESEERESZ . M
M OAHEEZE L LTV DAY, HARE TR <
Fifed MM r 5. = e sVt ATEYT
b 2. FIERFOIERPEM T, BARIZOAEE
T LAELZHSND Z L b HD. AL
FAEy, OB, BEET ey s, LEERH, D
EfllEh e EE R RNEIREAOFL, B, BaH
K EDIERZET L0 HD. £z, LEEE
FEMAEIC XY BFOEREZ S 2L, arElIcht
BEEPRIEDNBLEE R DIEF b H L. L, BAE
R D WITHEDIER TOFIERF & 72 < 72

720, ZEHIZELRVWEMLZ W EHEINS.
BEERZRE
1) MmEBRE

MEHE I, @92 creatine phosphokin
ase (CPK), aspartate aminotransferase (AST),
lactate dehydrogenase (LDH) 72 & @ .Cafifs ibe il
FADOLEFAZRD 5. CPK /3 D72 T H CPK-MB 13
DR RIED @V, T b0 EFH Y — 3 EE
DR ZE R T 2 23, FeoK CKEIZEH 1, 000
IU/LLLFTHD. O haR=% heart—type
fatty acid-binding protein (H-FABP) # k74
LN ETH D, L L, (DinmBiEEsE <
O b r AR = OFNERAGEE D & X a0 mh
FELOENIIN#HECTCHD. —J, brain natoriur
etic peptide (BNP), & AV % N-terminal pro-
BNP (NT-proBNP) |3 EfE 4 ~d. BEED) R
W OFLEIZH T CPK-MB, b mR =27 E DL
EE~—— O LRIIEMTH Y, BNP/ LA e
A= THDNEMEOHEIE L OENNCHE R & O
HHdHo N, MFhT 2T I 0T EF LARVES
b DI, MHPHT 3T I ETAERZ WO
—BI & 725 b OOZWIARM &3 6720,

2) LEX
DERNIEENSIFRETH Y, MHEE K
WNATONABERETH 5. DR TIX, A&
PR BTN 350 2 TR M R # 7R ST EF-2N A5
N5 (Fig. 1). FIE 1~2 BEITIE, THEMEEEL
WTIERZES . — WD QEATERT A2 b b
L. Tk, —HEMETRITELS 250, HOH
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F (BEREMETH) &b, BIE 2-3 BRKRICER
ek T —2 s, WE, ZhbDOLEK
BAITE r HUNIZIER & 72D ARIEZMER O 0
BRIE, R BIRAET FITE P ZE I K 2 Bk O
EDODLEXEELT DM E OB N LET
HD. T2 ZOFALLIIETIL, VI-V3 L0t V4-V6
TED ST EROBRENRKELS, BE Q 72
VMBI 23 3 5. Kosuge B, 72 Z DIETLLFHIE D
DEX EORIL, aVRFFETSTIK T2, V1
FHET ST FHERDRNZ L THD LHELT
W5, W DOFEE, RIEEZZWT 55 2T, &
JE 91%, FFELEE 96%, BHMERIHER 95% TH D LD
2V, Zorzi &%, PRERYDOALT & 2mm LLT O
ST EH-oFT AN, AL s oA
ThDERRTNDE P, F7-, BHEHOLERIC
B2 JEOFEEL, DIETRODEEAEIROFE
LD Z ERMESH TS 2 LERERE,
DI, R ONARTERE &2 9772 Z D1 E AL
AIE DL RN B9 2 FLARIIMESL STV R0,

3) hma—

DT 32— TR ANAT i 5 AR BEA 5 A
Thbd. IOIFHREEAHITT 2121%, /L=HiEE
ERRBEIND 72 B ISHR IR A T, DR
OAEBPHOBEER NI HICEEI N TV D
Tl AR E K. BEESE) R IR & &
\CEE L, @EEGAR CRIE TS 2 & A DK
MThsd. La—REICLDIBRBBEORA
M, BEEEONELIEY Z L EAIHEOR K%
WRTHZLETHD. 722 OFBLLFHIE DA PHE
& U CTAERRHIKEAZE, Lomimte, Laze &
DD, £, RIEOK 1/3 OIEFNIAHELRER
(IR A 2388, K0 \EEFICEZ N2 &G
FEOBLELVETHD.

4) g MRI

VA MRI 2 VT, 72 2 IR R IE (R
7R DR ENRE DS RRIFROIC R X 5. £/, O
MRT TR OAMER AT 2 2 DB AETH 5.
T2 SRFRE G TIE, IHERREES 2 23 2500 —8 L
CTREBEEICOBERENED 5 b 2V Eitel HIT,
BRIN, b7 A U B 7 sk 199 JEFIC BV T, Ak
B &M DR MRT 2 WV CRMi 21T > 72 2.
ZORER, AMERIC S1%DER] T A B IUHEREE &
2T D EALI D EEIE 2 B, 6T%hDIER] Talk
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RIEDOIFEN R ENT-. LKL 43%DIEHIZ
W, DHICRIEE /T HIER TEhoT=. EREN
MR 2% DRERFI TR D=, Z LT, 1Bz
FVAIE, ODFRIEIL, 1ZEAEHEELTWSZ L
DB E T2, Dl MRT 12 & 5 KREHEAFIEIC
0, AIERMEIN U RAE O AFIE D LB i 3R
RSN, ZOFEFEIE, 722 OFBLLE O
KNE2EZx25 ETEETHD. KK, gadolinium
(Gd) & AIF % D IEE R MRT 12 X 2 3F-4f T,
BIEER AT R 2RO RN ENARIEDRM L S
NTE7=. Bitel HlE, EIEEE MRI IZHBWT,
SHEHLLARIS 9% OIER] TR IR IEE R AT 7 A2 7R
Wi-EHELTWE D, =771, =280
SiE DBEFERE T T, A OHEZED X 5 R
REAR B TRV O E ORI R TlI e,
51T, Dl MRT (345 RS RERT AR <> /2 SR N A
HHIZHENL TR Y, NEOHREIFMICKERH
Thb.

5) LIEI T —TNVRE
AMEIEER 2 R 5720, At EEhk
EEMEEFERT DL ENEE L. Mayo Clinic
DBWILHE (2, AtED 7T — 7 e E "R T 5
ENRPAZEIT oG T R AR O RN & L
HIhTnaZ bbby, brETITEEIRIEE
BMAENETEIN TS, L, dEEma
DY R LRBIEFSHFET D720, LDAEEME
NI 2 S REIIEZ D R&ETH D, BT
RWIR Y EREEREN RSN D, Aok
FEEMRAE T, BEEBHRFTONY =— 2 3 VR
DNE[RECTH V), DISERTL, s Fp iy, L ER R,
JRFTRNZ PSS D ARER T IR AR 12
A7 7= ZOIFROBENR A S D (Fig. 2) .

F i,
W), T2 ZOFEBLOARIEIL T BAF R ER LB
ZHITWER, A oEEY 2 v 7, O=E
HE), S IEMRIE, BICODAEAREZ LTRET
LHIENHVRLTTEBRIRLDIEND TiX
7euy, BEHABENSE TS SRIL 4-B%FEE L oA NS
<, BMELHFEZEOBENECR EIZIFERETH D
0. %< OBAIIAIHER BT 50, Kz 7z
BOHEN B UDREREE T2 L 2 720, &
PR PR ZE R ARR I B 70 B S B B b

S
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Fig. 1
Electrocardiogram in takotsubo cardiomyopathy of the apical type, showing ST-segment elevation in leads V2-6,
and reciprocal ST-segment depression in lead aVR.

Fig. 2
Left ventriculography in takotsubo cardiomyopathy of the apical type, revealing akinesis of the mid and apical
segments (arrows) with hyperdynamic basal contraction. (A) End-diastole; (B) end-systole.
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(idiopathic dilated cardiomyopathy) @ —f
I, WRE L TOHBROEENRIBINTED
B DHRIED AT = A NEYRED T L SAIED
RIEMET 2R3 2 EcEELEEbND. 5%,
7w MEFHA L RAARMET N Wi EREET
IVENY) e TR DRI S 5.
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