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Accelerated Junctional Rhythm on a Routine Electrocardiogram: An
Unusual Presentation of Cardiac Sarcoidosis
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Abstract: Cardiac sarcoidosis is an uncommon cause of cardiac arrhythmias and cardiomyopathy. We describe a case of
cardiac sarcoidosis presenting as an accelerated junctional rhythm and complete atrioventricular (AV) block, without se-
vere left ventricular (LV) dysfunction or pulmonary symptoms. Computer tomography (CT) of the chest and mediastinal
lymph node biopsy confirmed the diagnosis. Dual-chamber implantable cardioverter-defibrillator was implanted due to
reported risk of sudden cardiac death due to ventricular tachyarrhythmia despite negative programmed ventricular stimula-

tion.
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CASE REPORT:

A 66-year old male was noted to have an abnormal elec-
trocardiogram (ECG) during a routine insurance exam.
Subsequent ECG obtained in his primary care physician’s
office revealed junctional rhythm at 56 beats/minute (bpm)
and a slightly faster sinus rhythm with atrioventricular (AV)
dissociation, suggestive of possible heart block (Fig. 1a). An
ECG obtained during another office visit again showed AV
dissociation, this time with accelerated junctional rhythm
faster than sinus bradycardia, but with a definite blocked P
wave (Fig. 1b). Accelerated junctional rhythm with AV
dissociation and possible complete heart block was also
present on 24 hour Holter monitoring (heart rate 46-93 bpm,
average 63 bpm). Total of 150 premature ventricular
complexes were detected over 24 hours, some of the in
couplets or in a pattern of trigeminy.

The patient did not have any complaints, although he
admitted some decrease in exercise tolerance and “funny
feeling” in his chest for 3 months. He was able to exercise in
a gym fairly vigorously, though he would recently notice
dyspnea of short duration at the onset of physical activity if
exercising without a warm-up. He denied any other cardiac
or pulmonary symptoms.

This patient was a former smoker and had a history of
hypertension and hyperlipidemia. He had a coronary angi-
ogram three years earlier for a pre-syncopal event. That was
only significant for 70% stenosis of the 1% septal perforator.
He had a normal ECG during that admission. Treatment with
aspirin and statin was as instituted at that time. An echocar-
diogram performed a year prior to the current visit showed
low normal left ventricular ejection fraction of 49% with no
regional wall motion abnormalities.
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Placement of dual-chamber pacemaker was considered
because of probably symptomatic complete heart block. An
echocardiogram repeated prior to pacemaker implantation
again showed low-normal left ventricular ejection fraction
(LVEF) with regional wall motion abnormalities and mild
LV enlargement (LV diastolic diameter of 60 mm).

A baseline chest roentgenogram (CXR) performed on the
day of the device placement (Fig. 2a, b) was initially read as
normal, but its review by the electrophysiologist raised a
concern about hilar adenopathy. Computer tomography scan
(CT) of the chest without contrast confirmed the presence of
hilar adenopathy (Fig. 2d) and also revealed interstitial lung
disease (Fig. 2¢). A clinical diagnosis of sarcoidosis with
cardiac involvement was made.

After a thorough discussion of the new findings with the
patient, we decided to proceed with implantation of a dual-
chamber implantable cardioverter-defibrillator (ICD) instead
of dual chamber pacemaker, due to the risk of ventricular
tachyarrhythmias in cardiac sarcoidosis. The procedure was
completed uneventfully.

Mediastinoscopy with biopsy of anterior tracheal lymph
nodes was performed 2 months after ICD placement. Biopsy
revealed non-necrotizing granulomata, consistent with sar-
coidosis. Acid-fast and Grocott’s methenamine silver stains-
were negative for mycobacteria and fungi, respectively.
Cultures for these organisms remained negative. Pulmonary
and cardiomyopathy c5onsultations were obtained; corticos-
teroid therapy was not recommended. Treatment of LV
dysfunction with beta-blockers and angiotensin converting
enzyme (ACE) inhibitors was instituted.

An echocardiogram performed 4 months after ICD
placement showed mild global LV hypokinesis, with LVEF
40-45%. This remained essentially the same one year after
the device implantation (LVEF 40-45%). The device interro-
gation revealed predominant atrial sensed-ventricular paced
(As-Vp) pattern with DDD 50-130 programming, and occa-
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Fig. (1). Two examples of 12-lead ECG prior to device implantation. a Sinus rhythm (60-64 bpm) with complete heart block and slightly
slower junctional escape rhythm (58 bpm). b Sinus bradycardia (53 bpm) and accelerated junctional rthythm (68 bpm), resulting in AV disso-
ciation. Arrow indicates a sinus P wave which should have been conducted if AV block had not been present. Instead, the long PR interval
and constant RR intervals indicate a combination of AV block and accelerated junctional rhythm.

sional episodes of junctional tachycardia in the 140-160bpm
monitoring-only slow Ventricular tachycardia zone. His
symptoms of mild exercise intolerance remained unchanged.

DISCUSSION:

Sarcoidosis is a systemic infiltrative, non-caseating
granulomatous disease of unknown etiology [1, 2]. Cardiac
involvement can clinically manifest as cardiac arrhythmia or
heart failure. AV block, presumably due to AV nodal in-
volvement with the disease, is the most frequent presenta-
tion, although ventricular tachycardia due to reentry around a
ventricular scar resulting from healing of the active disease
process is not uncommon and can result in sudden cardiac
death (SCD). If extensive, scaring can cause severe LV dys-
function and heart failure. Diagnosis of cardiac sarcoidosis
can be difficult, especially if extracardiac involvement is
absent or not apparent [3]. The guidelines for diagnosis of
cardiac sarcoidosis proposed by Japanese Ministry of Health
and Welfare may underestimate its true prevalence [4].

The risk-stratification with respect to SCD is difficult be-
cause of relative rarity of this condition; no randomized

studies comparing different strategies are available. Most
electrophysiologists would recommend ICD placement in
patients with sustained ventricular arrhythmias and in those
with severe LV dysfunction, employing analogy with myo-
cardial scarring due to prior myocardial infarction [2, 5]. The
management of the other patients with respect to SCD pro-
tection is more controversial. It appears that programmed
ventricular stimulation (PVS) does have a prognostic value,
although even patients with negative PVS carried a risk of
SCD (2/22 patients over 34 months follow-up) in a medium-
sized series [6].

In this patient, the decision for ICD implantation was
driven by the established need for a cardiac-thythm man-
agement device and uncertainty about the magnitude of risk
of death due to ventricular tachyarrhythmia, which could be
on the order of a few percent a year even if the PVS had
been negative. Interestingly, relatively frequent episodes of
accelerated junctional rhythm persisted for months; to the
best of our knowledge, this has not been reported before in
cardiac sarcoidosis, though it is not completely unexpected if
AV node is involved by the granulomatous process.
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Fig. (2). a, b PA and lateral CXR, suggesting hilar enlargement (arrows). ¢, d CT of the chest without contrast, confirming hilar lymphade-
nopathy (d) and interstitial lung disease with scarring and nodules (¢). The CT findings are consistent with stage 2 pulmonary sarcoidosis

Treatment with systemic corticosteroids is effective for
pulmonary sarcoidosis and is often used in patients with car-
diac involvement, although its efficacy is only supported by
case reports rather than randomized trials [3]. We considered
systemic steroids in this patient, but given the mild symp-
toms and potential for serious side-effects of steroid therapy,
this was not advised by either pulmonary or cardiomyopathy
specialists. This patient’s cardiac status now appears stable
on medical treatment of his mild LV dysfunction. Annual
follow-up of LV function with echocardiography is planned.

REFERENCES

[1] Nunes H, Brillet PY, Valeyre D, Brauner MW, Wells AU. Imaging
in sarcoidosis. Semin Respir Crit CareMed 2007; 28: 102-20.

(2]

Soejima K, Yada H. The work-up and management of patients with
apparent or subclinical cardiac sarcoidosis: with emphasis on the
associated heart rhythm abnormalities. J Cardiovasc Electrophysiol
2009; 20: 578-83.

Doughan AR, Williams BR. Cardiac sarcoidosis. Heart 2006; 92:
282-8.

Patel MR, Cawley PJ, Heitner JF, et al. Detection of myocardial
damage in patients with sarcoidosis. Circulation 2009; 120: 1969-
77.

Myerburg RJ, Reddy V, Castellanos A. Indications for implantable
cardioverter-defibrillators based on evidence and judgment. J] Am
Coll Cardiol 2009; 54: 747-63.

Aizer A, Stern EH, Gomes JA, Teirstein AS, Eckart RE, Mehta D.
Usefulness of programmed ventricular stimulation in predicting fu-
ture arrhythmic events in patients with cardiac sarcoidosis. Am J
Cardiol 2005; 96: 276-82.

Received: May 10,2011

© Seethala et al.; Licensee Bentham Open.

Revised: July 21,2011

Accepted: August 09,2011

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http: //creativecommons.org/licenses/by-
nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


