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A Case of Myocardial Stunning in Hyperthyroidism

Jae Jin Kwak, MD, Young Ju Choi, MD, Kihwan Kwon, MD and Si-Hoon Park, MD
Cardiology Section, Department of Internal Medicine, Ewha Womans University Mokdong Hospital, Seoul, Korea

ABSTRACT

Although myocardial stunning occurs in coronary artery disease, it has rarely been reported with hyperthy-
roidism. A 72-year—old woman presented with general weakness, shortness of breath and febrile sensation of
10 days duration. The serum thyroid hormone level was elevated. Serial EKGs showed significant ST eleva-
tion suggesting transmural ischemia, but coronary angiography was not significant. Echocardiography
showed regional wall motion abnormality of apical hypokinesia, which was improved after medication for
hyperthyroidism. We report this case as an example of myocardial stunning associated with hyperthyroidism.
(Korean Circulation J 2004; 34(5):516-519)
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AR 27 Al daiiatellA] WiET 10,700
/mm*(ZFT 61%), A% 8.8 g/dL, dntEaLE
24.8%, @23 331,000/mm’0]Q 3 AT =
#2812 71 mg/dL, GOT 20 IU/L, GPT 11 IU/L, LDH
369 IU/L, Z2A1% 52 mg/dLollth Aaapiive
CPK 79 IU/L, CK=MB 1.6 IU/L, Troponin T 0.13
IU/L ©]QaL o] % FA A= 15 Alollch
W 715734 T3 420.6 ng/mL, T4 21.7ng/mL,
TSH 0.00 IU/mL2Z 74 71583 22l antithy-
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receptor Abe do]3]c}.
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Fig. 1. ECG on presentation showing ST elevation in
precordial leads V2 to Vs suggesting transmural infarc-
fion. ECG: electrocardiography.

7 9 A5 U § okAdAg FoI3kal nitrate
AAL} heparing Fofaisich Al 2 HAFEHE A=
1l propranolol 120 mg, propylthiouracil(PTU) 450
mg & E-83I%t Al 3HURE HARN ST w4 4
9] At BT AFRT, 179 A9 3 HA &
Qlefellx] Alast AAEXE STRHo] sk gle
] AESIEARIME dA101qlth PTU Fof 1
T WA 715 3APS T3 1655.0 ng/mL, T4 9.4 ng/mL,
TSH 0.01 TU/mLO= T3%} T4& A4S U= =4
Hi %, 3Rk EnE So] sllom, AdEE
oItk (Fig. 3).

i

Fig. 2. ECG on discharge showing ST normalization with
deep Tinversion. ECG: electrocardiography.

Fig. 3. ECG on 1 year later showing no signigicant ST-T
change. ECG: electrocardiography.

517



=" 2-5) ﬁ' F
T5EE X }% ok 6poln gHTPS}, AEsEY
ANZHAEE EAoR sl 1auE
Falcka ek’ A TSRS
A4 Forfar 572 €% Zof uhlsh= 795
o] 77k, A 7159 3ET) ) SAEE @RS
Z1&gt s A V0] 9% Zof WA ST
A o] Aol SRPRAAl Bg T AR Basigich

Umplerrez 7€, 3341 7hs@%0] 24 4o

e

m rj?L'

(e} =1 O A=
F2 fUsE, A 15 R0E AR F Aol

WIS Busigich
A 71%—%‘?&%@ weE 5 AV
WsHAgow Qlale] dojd 4= QlaL Holl= W
& A5l gt ATEd W ATl BarE a9l
= JEo] 7198 oE FA4
2Rl Pas doA AT S ek o= AT
of Hlgle] fEjUkE vlEE SRl o A5 &
glom % PP 7158 BEEo] B

01“7]_ o]q_l%)M)
AARgo] AP FEle PEY AF 4 AAE A
apA] 2 Aol Qo WEH AFT= g2,

FAA

1) AHEA A 273 (transmural myocardial in-

H-hrEJ
“L

farction) = AASI= STTr‘f*Z 9] Aol U A&y
vk A, 2) Axsubd g3 A AE T

(regional wall motion abnormahty) 7} BEEA, 7
FA 75 e] SAEEA TR A, 3) e
A2k A 20|, FAZAMY Atg i AR
Slgth= AL Hol AxZ¢l AT 4
]

LV de T2 A8 AR AgE $ A,
8 AT S 2ol
perfusion failure) £} S#X]o] A+ Qc}iﬂr. T, ol
A )5z s YR SR glon, 1 7)Re
GAskA] ot I 32RO Aol oigk A3
9l B4 F3} ujFolety gzt
s E R Ao Qiksla ol (phosphoc-
reatinine) oA AEAAlel 583t 2R-8-5 Sk Seppet
S8 0 2k 7153RE F9) AelA AdlotEld
sla@olEldo] 50% old #A3] AskE3lS
P o] A= L-Efo]F2le] Folg, 713} 4
A7F ek siSict ol= SR A SEEo]

N e FN

e

rﬂ
o, X

[<)

O

A

=

H
i

W or

-

M e
=

518

g Egpag

7 doAM Adotelde] Al
E npgos wAUrE] wlitolehal Sl ojohs @

2], Queiroz 5'9] 9ol w=E & FglolEld (A
ofEld+elitstA ol o] A= AdlotEld e &

T AstulZoln A 7] "‘é = A AR
ZoflA A#otEle] &= B&2] Na+/Cr transporter
encoding mRNAZ} xq”@””ﬂ Foll niste] 3u)

ol FraEe] gldrk oFz] st 7)1de vleiR]A|
AgrOLt I s Jakow ATAzle] ZE
ofede] ATl dojubar o]& ls| wEFEE|ofe]
AFs}A elakaikS-(oxidative phosphorylation) & Al
d€ ATP7} )ik} Feoteld o ® WskA] Jakal 4

Al ZkEal wof widdth A el et d3le

ul Z95-(myofibriD 9] olUx]gQl ATPS] H5=
op|A71Al Bk ol2jgk V1 ow )ls FA
Eollx ] Aol AakaFolut S el - wizkst
A HH AAE e Ja3 A% AFAR A

- o O

o7k ek U A8 Age QA
uel 5 glom bl 339 A4 PEE un

kst 34 ARAE o) 4 glrki Az

i

o OF
Eg =
P Rz A AEe BE Row

B ik 724 olge] MK, TET, v
U A% WSS R SRR} A
Qlck. AT AMANS ANSH ST #9] §
Sol Helovt FEMEGLY Polgleh Hxg
A ARl B e Bglor Al 7]
SYF AR Fol AU ANES ¥ FAE 4
AR N eRAEANS) deladdes BRnR)
@7 sk Holtk
3N HOl el aa s I e RS

REFERENCES

1) Braunwald E, Kloner RA. The stunned myocardium: pro-
longed, postischemic ventricular dysfunction. Circulation
1982:66:1146-9.

2) Eraker SA, Wickamasekaran R, Goldman S. Complete heart
block with hyperthyoidism. JAMA 1978;239:1644-6.

3) Wei JY, Genecin A, Greene HL, Achuff SC. Coronary spasm
with ventricular fibrillation during thyrotoxicosis: response

Korean Circulation J 2004;34(5):516-519



to attaining euthyroid state. Am J Cardiol 1979;43:335-9.

4) Kotler MN, Michaelides KM, Bouchard RJ, Warbasse JR.
Mpyocardial infarction associated with thyrotoxicosis. Arch
Intern Med 1973;132:723-8.

5) Parker JL, Lawson DH. Death from thyrotoxicosis. Lancet
1973:2:894-5.

6) Woeber KA. Thyrotoxicosis and the heart. N Engl J Med
1992:327:94-8.

7) Forfar JC, Muir AL, Sawers SA, Toft AD. Abnormal left
ventricular functon in hyperthyroidism: evidence for a pos-
sible reversible cardiomyopathy. N Engl J Med 1982;307:
1165-70.

8) Chun KJ, Hong TJ, Shin YW. 4 case of angina manifested
by ST-segment elevation during exercise in patient with situs
inversus and hyperthyroidism. Korean Circ J 1999;29:
1245-9.

9) Umpierrez GE, Challapalli S, Patterson C. Congestive heart
failure due to reversible cardiomyopathy in patients with hy-
perthyroidism. Am J Med Sci 1995,310:99-102.

10) Masani ND, Northridge DB, Hall RJ. Severe coronary vaso-
spasm associated hyperthyroidism causing myocardial in-
farction. Br Heart J 1995:74:700-1.

11) Moliterno D, de Bold CR, Robertson RM. Case report: co-
ronary vasospasm-relation to the hyperthyroid state. Am J
Med Sci 1992:304:38-42.

12) Nakano T, Konishi T, Takezawa H. Vasospastic angina in
thyrotoxicosis: case reports. Angiology 1987,38:717-22.

13) Kim JH, Hwang DI, Lee DK, Shin HM, Rheu DY, Lee JD,
Shin Y, Han SK. 4 case of myocardial ischemia and myo-

cardial injury caused by coronary vasospasm associated with
hyperthyroidism. Korean Circ J 2000;30:369-72.

14) Jang JS, Oh YS, Joe DH, Kim BS, Yoon HJ, Back SH, Jung
WS, Kim CM, Chae JS, Kim JH, Choi KB, Hong SJ. 4 case
of variant angina associated with hyperthyroidism. Korean
Circ J 1999:29:1366-72.

15) Pereira N, Parisi A, Dec GW, Choo J, Hajjar R, Gordon PC.
Myocardial stunning in hyperthyroidism. Clin Cardiol 2000;
23:298-300.

16) Seppet EK, Adoyaan AJ, Kallikorm AP, Chernousova GB,
Lyualina NV, Sharov VG, Severin VV, Popovich MI, Saks
VA. Hormone regulation of cardiac energy metabolism: crea-
tine transport across cell membranes of euthyroid and hyp-
erthyroid rat heart. Biochem Med 1985;34:267-79.

17) Buccino RA, Spann JF Jr, Pool PE, Sonnenblick EH, Braun-
wald E. Influence of the thyroid state on the intrinsic cont-
ractile properties and energy stores of the myocardium. J
Clin Invest 1967,46:1669-82.

18) Kurahashi M. Tissue specificity of inhibitory action of ex-
cess thyroid hormone on creatine transport in the rat. Jpn J
Physiol 1978,28:603-10.

19) Queiroz MS, Shao Y, Berkich DA, Lanoue KF, Ismail-Beigi
F. Thyroid hormone regulation of cardiac bioenergetics: role
of intracelluar creatine. Am J Physiol Heart Circ Physiol
2002;283:H2527-33.

20) Seppet EK, Saks VA. V-3 Thyroid hormones and the creatine
kinase system in cardiac cells. Mol Cell Biochem 1994;
133/134:299-309.

519




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


