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Case presentation. A 54-year-old woman with

a history of paroxysmal atrial fibrillation (AF) was

referred to our department for myocardial perfusion

scintigraphy (MPS) due to suspicion of coronary artery

disease. The history revealed several cardioversions and

two ablation-procedures for the treatment of AF.

Adenosine stress test was used because the b-blockade

medication was not stopped before of the exercise test.

Prior to the adenosine-stress MPS, the electrocardiogram

showed AF with a ventricular rate of 120 beats/minute

(bpm) (Figure 1). 712 MBq 99mTc-tetrofosmin was

administrated at the third minute during adenosine

infusion (140 lg/kg body weight/minute for 6 min with

simultaneous handgrip exercise). During adenosine

infusion the patient complained of palpitations; how-

ever, no hemodynamic changes and no progression of

the initial significant ST-T segment changes were

observed. Immediately after acquisition of the images

the patient underwent electric cardioversion and was

discharged from the hospital the same day with

sinus rhythm. Three days later the patient underwent

rest MPS during sinus rhythm (60 bpm) (Figure 2).

768 MBq 99mTc-tetrofosmin was injected and 45 min

later rest-images were acquired. Gated myocardial per-

fusion stress- and rest-images were acquired using a

three-headed Gamma Camera (GCA-9300, Toshiba,

Japan) and analyzed using the 4DM-software (Corridor

4DM, INVIA, Ann Arbor, University of Michigan

Medical Center).

Perfusion images (both stress and rest) showed

slightly decreased tracer uptake anteroseptal due to

breast attenuation, but no other abnormalities were

observed. The left ventricular ejection fraction (LVEF)

was 56% during adenosine-stress and 58% at rest. The

left ventricular volumes during adenosine-stress were

86 ml (left ventricular end-diastolic, LVED) and 38 ml

(left ventricular end-systolic, LVES), but significantly

increased at rest to 137 and 58 ml, respectively

(Figure 3). Nine months later, a second MPS at rest was

performed during sinus rhythm (55 bpm) to evaluate the

functional parameters and volumes. In the time between

the two rest MPS studies, the patient did not have any

cardioversion or other cardiac intervention. The second

MPS study at rest (sinus rhythm) showed a LVEF of

67% with LVED volume of 133 ml and LVES volume

of 44 ml. The perfusion images did not show any sig-

nificant changes. The changes in left ventricular

volumes between the 3 MPS acquisitions are displayed

in Figure 4.

Discussion. AF is the most common arrhythmia

and occurs in 0.4% of the general population. Further-

more, the incidence and prevalence increase with the

age.1 Cardioversion of AF is generally performed in an

effort to improve cardiac function, to relieve symptoms

and to decrease the incidence of thrombus formation.

Although left ventricular dysfunction has been shown to

improve after cardioversion, it can persist for a few

weeks.2 In this case, we present the effect of cardio-

version on left ventricular volumes and ejection fraction

shown by MPS.

The early and late effects of cardioversion on left

ventricle volumes and function has been reported before,

using cinematographic breath-hold magnetic resonance

imaging and echocardiography.2-5 This report showed

the short- and long-term effects of cardioversion on left

ventricular function by MPS.

In this case, myocardial dysfunction is probably due

to tachycardia with a ventricular rate of 120 bpm at
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acquisition. During sinus rhythm improvement in LV

volumes and a slightly (but not significant) increase in

LVEF was observed 3 days after cardioversion. The

significant increase in LVED volume can be explained

by the regulation of the rhythm, increased cycle length

and a reduction in heart rate after cardioversion. Nine

months after cardioversion there was a significant

increase in LVEF due to full recovery of the volumina

with a further increase in stroke volume.

It has to be realized that there are some technical

limitations related to the assessment of LV parameters

by gated SPECT during AF. First, heart rate can influ-

ence EDV measurements. An increase in heart rate will

ensure a smaller contribution of diastolic images to the

entire summed volume, because the heart will remain a

shorter period of time in diastole and may vary from

beat to beat during AF. This may cause errors in

accurate identification of the end-diastolic and end-sys-

tolic phases. The images are referred to as ‘‘systolic

pattern’’ and tend to display a LV cavity that is smaller

with contracted walls. In addition, a reduced heart rate

will produce the opposite. Secondly, optimal image

reconstruction is based on stable R-R interval. If R-R

intervals vary widely during acquisition, as is the case in

AF, temporal misregistration occurs and image quality is

severely degraded. This effect can be lessened by

computer algorithms using acceptance windowing. A

high acceptance window will reveal poor image due to

temporal misregistration. However, on the other hand, a

too low acceptance window will reveal a large number

of rejected beats during acquisition and also causing

poor image quality. In our case, we used a 50% accep-

tance window at all acquisitions and no rejected beats

were registered.

Figure 2. Rest ECG showing normal sinus rhythm with a heart rate of 60 beats/minutes and
recovery of the ST-segment depression.

Figure 1. Baseline ECG showing atrial fibrillation with a ventricular rate of 120 beats/minutes, an
incomplete right bundle branch block and slight diffuse ST-segment depression.
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Figure 3. Short axis (A), vertical long axis (B), and horizontal long axis (C) of regional
myocardial perfusion, stress images above, rest images below (rest 1: 3 days after stress MPS, rest
2: 9 months after stress MPS). An obvious increase of intracavitary LV volume (white arrow) and
recovery of intracavitary LV volume is shown.

Figure 4. Left ventricle volume curves. Red line stress acquisition. Blue line rest 1 (3 days after
stress MPS) and purple line rest 2 (9 months after stress MPS) acquisition. A significant increase
and recovery of LV volume is observed between the stress and rest 1 and 2 acquisition.

194 Rietbergen et al Journal of Nuclear Cardiology

Myocardial perfusion scintigraphy January/February 2011



Open Access

This article is distributed under the terms of the Creative
Commons Attribution Noncommercial License which permits
any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are
credited.

References

1. Fuster V, Rydén LE, Cannom DS, Crijns HJ, Curtis AB, et al. ACC/

AHA/ESC 2006 guidelines for the management of patients with

atrial fibrillation. Circulation 2006;114:e257-354.

2. Therkelsen SK, Groenning BA, Svendsen JH, Jensen GB. Atrial and

ventricular volume and function evaluated by magnetic resonance

imaging in patients with persistent atrial fibrillation before and after

cardioversion. Am J Cardiol 2006;97:1213-9.

3. Raymond RJ, Lee AJ, Messineo FC, Manning WJ, Silverman DI.

Cardiac performance early after cardioversion from atrial fibrilla-

tion. Am Heart J 1998;136:435-42.

4. Viswanathan K, Daniak S, Salomone K, Kiely T, Patel U, et al.

Effect of cardioversion of atrial fibrillation on improvement in left

ventricular performance. Am J Cardiol 2001;88:439-41.

5. Gopinathannair R, Sullivan R, Olshansky B. Tachycardia-mediated

cardiomyopathy: Recognition and management. Curr Heart Fail

Rep 2009;6:257-64.

Journal of Nuclear Cardiology Rietbergen et al 195

Volume 18, Number 1;192–5 Myocardial perfusion scintigraphy


	Myocardial perfusion scintigraphy before and after cardioversion for atrial fibrillation: Recovery of quantitative parameters
	Case presentation
	Discussion
	Open Access
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


