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ABSTRACT 

In patients with myotonic dystrophy (MD), impairment of the conduction system is a common and progressive find-
ing. However, only a few cases of MD with cardiomyopathy have been reported. Herein we report a case of MD with 
progressive non-ischemic cardiomyopathy and severe electrocardiographic abnormalities. (Korean Circ J 2009;39:340-
342) 
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Introduction 

 
Myotonic dystrophy (MD) is an inherited disorder 

transmitted in an autosomal dominant fashion.1) In MD, 
cardiac complications are the second most common 
cause of death in up to 30% of patients.2) The cardiac 
involvement in patients with MD is usually character-
ized by arrhythmias, mainly due to conduction system ab-
normalities and an increased risk of sudden death. How-
ever, the occurrence of clinical myocardial disease ap-
pears to be rare, with only occasional reports of cardio-
myopathy, and little is known about the clinical course 
as it relates to involvement of the myocardium.3) 
 

Case 
 

A 48-year-old male patient with a 10-year history of 
MD was referred for evaluation of an abnormal electro-
cardiogram (EKG). He had no subjective symptoms. MD 
was confirmed by rectus femoralis muscle biopsy that 
showed atrophy and degenerated fibers with internal nu-
clei, consistent with a myotonic myopathy (Fig. 1A). Elec-
tromyography showed myotonic discharges in several 
muscles. The patient had four uncles who all died be-
cause of myopathic disease before 50 years of age. The 

patient had a 5-year-old niece with MD and cardiac in-
volvement. The patient’s daughter had a sudden death at 
18 years of age. 

The clinical examination revealed signs of classic MD. 
He had premature balding and had a characteristically 
thin face, hand myotonia, and bilateral weakness of the 
lower extremities. His blood pressure and heart rate were 
110/80 mmHg and 57/min, respectively. An initial 
12-lead EKG showed first-degree atrioventricular block 
(PR interval, 220 msec) and intraventricular conduction 
delay (QRS duration, 142 msec) (Fig. 1B). The serum cre-
atine kinase was mildly elevated, but the creatine kinase-
MB isoenzyme and troponin T levels were normal. No 
significant arrhythmias were observed on the initial 24-
hour Holter monitoring. However, an inappropriate 
heart rate (83/min) response with suspicious atrioven-
tricular block at stage 4 was observed on the exercise 
treadmill test. Initial transthoracic echocardiography 
(TTE) demonstrated hypokinesia of the inferior wall with 
mild left ventricular systolic dysfunction (ejection frac-
tion, 45%). There were no signs of ischemic disease by 
coronary angiography; there was no fat infiltration or 
fibrosis demonstrated on cardiac MRI (Fig. 1C). 

On the 1-year follow-up evaluation, intermittent left 
bundle branch block was observed on 24-hour Holter 
monitoring (Fig. 1D), and more aggravated regional wall 
motion abnormalities (hypokinesia of the anterolateral 
and inferior walls) were shown on TTE (ejection fraction, 
40%) with dyspnea on exertion New York Heart Asso-
ciation. A permanent pacemaker insertion was consid-
ered to prevent sudden death based on American Col-
lege of Cardiology/American Heart Association guide-
lines. 
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Discussion 
 

While cardiac involvement (CI) in MD is usually char-
acterized by arrhythmias (conduction abnormalities and 
tachyarrhythmias), myocardial damage with symptoms of 
heart failure is rare because CI is mainly due to selective 
degeneration of the infra-nodal conduction system.3-5) 
On histologic evaluation, CI in MD involves interstitial 
myocardial fibrosis and fatty infiltration.6) Interestingly, 
in the case described herein, there were no significant 
arrhythmias on EKG, no fibro-lipomatous changes, and 
no evidence of myocardial ischemia on cardiac MRI. 
However, the initial and follow-up EKGs showed de-
creased left ventricular systolic function and extended 
regional wall motion abnormalities. Therefore, serial 
EKGs may be a more useful imaging tool than CT or 
MRI for earlier detection of myocardial involvement in 
asymptomatic patients with MD.  

In primary MD patients, cardiac involvement is the 
second most common cause of death.2) Atrioventricular 
block and ventricular tachyarrhythmia are considered to 
be the main cause of sudden death in patients with M-
D.7) Several studies have recommended that Holter mo-
nitoring should be performed on a regular basis.8)9) Re-
cent pacing guidelines have recognized that asymptomat-
ic conduction abnormalities in MD may warrant spe-
cial consideration for pacing.10) In the present case, the 
patient showed non-specific findings on initial Holter 

monitoring, but treadmill testing showed a significant 
arrhythmia and an inappropriate heart rate. Progressive 
conduction abnormalities with aggravated cardiomyo-
pathy were observed on subsequent follow-up examina-
tions. 

We therefore suggest that comprehensive evaluation 
with treadmill testing and an EKG may be beneficial for 
patients with primary MD, even when asymptomatic, to 
identify non-ischemic cardiomyopathy in an effort to de-
termine the appropriate time for pacemaker insertion and 
prevention of life-threatening complications. 
 

REFERENCES 
1) Ashizawa T, Epstein HF. Ethnic distribution of myotonic dystrophy 

gene. Lancet 1991;338:642-3. 
2) Mathieu J, Allard P, Potvin L, Prevost C, Begin P. A 10 year study 

of mortality in a cohort of patients with myotonic dystrophy. Neu-
rology 1999;52:1658-62. 

3) Finsterer J, Stollberger C, Blazek G, Kunafer M, Prager E. Cardi-
ac involvement over 10 years in myotonic and Becker muscular 
dystrophy and mitochondrial disorder. Int J Cardiol 2007;119:176-
84. 

4) Kang WK, Ku DH, Shin SH, Jeong YC, Jeon ES, Park JH. A case 
of myotonic dystrophy with prolonged atrial flutter. Korean Circ 
J 1989;19:770-5. 

5) Bhakta D, Lowe MR, Groh WJ. Prevalence of structural cardiac 
abnormalities in patients with myotonic dystrophy type I. Am 
Heart J 2004;147:224-7. 

6) Nguyen HH, Wolfe JT 3rd, Holmes DR Jr, Edwards WD. Pa-
thology of the cardiac conduction system in myotonic dystrophy: 

Fig. 1. A: Rectus femoralis muscle biopsy shows atrophy and degenerated fibers with internal nuclei (arrow). B: 12-lead EKG shows first-de-
gree AV block (PR interval, 220 msec) and intraventricular conduction delay (QRS duration, 142 msec). C: cardiac MRI did not show an ab-
normal signal intensity of the myocardium suggestive of fat infiltration or fibrosis. D: intermittent left bundle branch block was observed on 
24-hour Holter monitoring. EKG: electrocardiogram, AV: atrioventricular. 

A B 

C D 



 
 
342·Cardiomyopathy in Myotonic Dystrophy 

 

a study of 12 cases. J Am Coll Cardiol 1988;11:662-71. 
7) Groh WJ, Groh MR, Saha C, et al. Electrocardiographic abnor-

malities and sudden death in myotonic dystrophy type 1. N Engl J 
Med 2008;358:2688-97. 

8) Phillips MF, Harper PS. Cardiac disease in myotonic dystrophy. 
Cardiovasc Res 1997;33:13-22. 

9) Sa MI, Cabral S, Costa PD, Coelho T, Freitas M, Gomes JL. Am-
bulatory electrocardiographic monitoring in type 1 myotonic dys-

trophy. Rev Port Cardiol 2007;26:745-53. 
10) Gregoratos G, Abrams J, Epstein AE, et al. ACC/AHA/NASPE 

2002 guideline update for implantation of cardiac pacemakers and 
antiarrhythmia devices: summary article: a report of the American 
College of Cardiology/American Heart Association Task Force 
on Practice Guidelines (ACC/AHA/NASPE Committee to Update 
the 1998 Pacemaker Guidelines). Circulation 2002;106:2145-61. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


