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Dynamic left ventricular outflow tract obstruction without basal 
septal hypertrophy, caused by catecholamine therapy and 

volume depletion 
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Hypertrophic cardiomyopathy (HCM) with hypertrophy of the basal septum is the most common etiology of left 

ventricular outflow tract (LVOT) obstruction. 

In this article, we report the case of a patient with a structurally normal heart who developed hemodynamic 

deterioration due to severe LVOT obstruction following treatment with catecholamines. Hypovolemia accompanied with 

a hyperdynamic condition, resulting from catecholamine treatment, may cause dynamic LVOT obstruction due to the 

systolic anterior motion of the mitral valve leaflet. The solution for this is early recognition and correction of aggravating 

factors such as, withdrawal of catecholamine therapy and volume replacement.
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INTRODUCTION

Hypertrophic cardiomyopathy (HCM) is the most common 

cause of dynamic left ventricular outflow tract (LVOT) obstruc-

tion. The hypertrophy of the basal septum and systolic anterior 

motion of the mitral valve leaflet (SAM) cause a dynamic 

obstruction in the LVOT1-3). The dynamic LVOT obstruction may 

occur as a result of other conditions such as, aortic valve 

replacement for aortic stenosis, hypertensive hypertrophy, 

dehydration, sepsis, vasodilatation, acute myocardial infarction, 

and mitral valve repair; however, it has also been observed in 

patients with structurally normal hearts who have been treated 

with catecholamine4, 5).

In this article, we report the case of a patient who developed 

SAM, and severe dynamic LVOT obstruction, compromised by 

haemodynamic deterioration as a result of catecholamine 

treatment, even without basal septal hypertrophy. 

CASE REPORT

A 62-year-old man with a history of hypertension was 

admitted to a medical center due to stage IIIA non-small cell 

lung cancer. The cardiopulmonary physical examination, which 

included a routine transthoracic echocardiographic evaluation 

and a 12-lead electrocardiogram (ECG), did not reveal any signs 

of heart abnormalities. Following neoadjuvant concurrent 

chemoradiation treatment, the patient underwent left lower 

lobectomy and mediastinal lymphadencetomy.

Three days after the operation, the patient developed adult 

respiratory distress syndrome with shock and was treated with 

mechanical ventilation, intravenous antibiotics, volume substitu-

tion, and dopamine. After another three days, a physical 
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Figure 1. Chest X-ray showed diffuse reticulonodular opacities in both

lungs and pulmonary edema.

Figure 2. Transthoracic echocardiogram. (A) Systolic anterior motion of the mitral leaflets with left ventricular outflow tract obstruction 

was shown. (B) The peak pressure gradient measured with continuous Doppler in LVOT was 73.3 mm Hg. (C) Transthoracic 

echocardiography with color Doppler imaging showed flow acceleration in LVOT. (D) Moderate amount of mitral regurgitation was 

revealed on color Doppler examination. 

examination revealed bilateral crackle in the basal lung and a 

chest x-ray which revealed pulmonary edema (Figure 1). These 

symptoms improved following the intravenous infusion of the 

furosemide and dobutamine. 

Over the course of the next three weeks of treatment, the 

patient experienced fever (up to 39℃) and recurrent hypotensive 

events, which were treated with appropriate antibiotics and 

catecholamines. The patient's vital signs included, blood 

pressure of 100/80 mm Hg, heart rate of 130 beats/min, and  

central venous pressure of 4 to 5 cm Hg. On a follow-up 

physical examination, a grade 3/6 systolic murmur was detected 

at the left sternal border.

The transthoracic echocardiogram revealed the SAM with 

LVOT obstruction (Figure 2A). The peak pressure gradient 

recorded with continuous-wave Doppler in LVOT was 73.3 mm 

Hg (Figure 2B). In addition, a color Doppler image detected flow 

acceleration in the LVOT and moderate amounts of mitral 

regurgitation (Figure 2C, 2D).

Following the parenteral substitution of crystalloid and colloid 

for volume replacement as well as phasing out the catecho-
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Figure 3. Transesophageal echocardiography was done to evaluate heart function after the treatment, i.e., volume replacement and stop of 

catecholamine infusion and to rule out acute derangement from infective endocarditis. (A) There was no more systolic anterior motion of the mitral

valve. (B) The amount of mitral regurgitation reduced to trivial degree.

lamine treatment, the patient's condition improved dramatically. 

We found the patient's cardiac murmur to have disappeared, the 

fever subsided, and the hemodynamic condition stabilized. Upon 

a follow-up evaluation, a transesophageal echocardiogram 

revealed complete resolution of the SAM, LVOT obstruction, and 

mitral regurgitation (Figure 3). The patient's mechanical ventilator 

was successfully removed and subsequently transferred to the 

general ward without any further or residual complications. 

DISCUSSION

It is well known that hypertrophic obstructive cardiomyopathy 

(HCM) is the most frequently reported cause of the dynamic 

LVOT obstruction1-3). As well, a hyperdynamic state as a result of 

catecholamine therapy6, 7) has been linked to this condition. 

Dynamic LVOT obstruction has been reported in hypertensive 

patients during dobutamine stress echocardiography, but most 

of these cases did not show any significant clinical or 

hemodynamic changes8-10). A few cases similar to our case 

study have described a catecholamine-induced dynamic LVOT 

obstruction compromised by hemodynamic deterioration in a 

structurally normal heart5, 11). 

Treatment with inotropic agents in patients experiencing 

shock symptoms remains a common practice and mandatory 

mainstay in the field of medicine. However, we observed that 

management of this condition with catecholamine may result in 

paradoxical hemodynamic deterioration. The mechanisms behind 

the catecholamine-induced deterioration may include, ischemic 

left ventricular dysfunction, the vasodilatation effect of dobuta-

mine, tachycardia and the dynamic LVOT obstruction resulting 

from a hypercontractile state in relative hypovolemia9, 12, 13).

In our case study, hypovolemia in combination with a hyper-

dynamic state, induced by catecholamine administration was the 

key mechanism for severe dynamic LVOT obstruction with 

haemodynamic deterioration. Cessation of catecholamine therapy 

and volume replacement completely reversed the dynamic LVOT 

obstruction, SAM, and mitral insufficiency.

We determined that for our case study, hemodynamic 

deterioration leading to dynamic LVOT obstruction should be 

considered as an adverse effect of catecholamine treatment 

under the hypovolemia. A newly detected systolic murmur in the 

left lower sternal border may be noticed upon physical 

examination; however a definitive diagnosis would require an 

echocardiographic examination. Early detection and correction of 

the factors leading to deterioration of the heart, which include 

cessation of catecholamine therapy and intravascular volume 

replacement, would reverse the symptoms.

REFERENCES

 1) Maron BJ, Bonow RO, Cannon RO 3rd, Leon MB, Epstein SE. 

Hypertrophic cardiomyopathy: interrelations of clinical manifestations, 

pathophysiology, and therapy (2). N Engl J Med 316:844-852, 1987

 2) Heo J, Jeong JW, Park YK, Park OK. Relationship between systolic 

anterior motion of the mitral valve and the left ventricular outflow 

pressure gradient in patients with hypertrophic obstructive cardiomy-

opathy. Korean Circ J 20:351-357, 1990

 3) Kim KS, Jung HY, Jo JH, Kim MS, Song JS, Bae JJ. A clinical 

study of hypertrophic obstructive cariomyopathy: analysis by echo-

BA



Ji Hyun Yang, et al : Catecholamine induced dynamic LVOT obstruction 109

cardiography and Doppler echocardiography. Korean Circ J 18:647- 

656, 1988

 4) Gallet B, Quintard H, Fruchaud J, Hiltgen M. Dynamic left ventricular 

obstruction associated with a pheochromocytoma reversible after 

tumor ablation. Arch Mal Coeur Vaiss 94:1195-1198, 2001

 5) Auer J, Berent R, Weber T, Lamm G, Eber B. Catecholamine 

therapy inducing dynamic left ventricular outflow tract obstruction. Int 

J Cardiol 101:325-328, 2005

 6) Kim DY, Cho HK, Chung IM, Park SH, Park SH, Shin GJ, Chang 

BC. A case of left ventricular outflow obstruction caused by mitral 

valve replacement. Korean Circ J 28:113-117, 1998

 7) Gupta R, Sewani A, Ahmad M. Dynamic systolic left ventricular 

gradients: differential diagnosis and management. Echocardiography 

23:168-171, 2006

 8) Luria D, Klutstein MW, Rosenmann D, Shaheen J, Sergey S, Tzivoni 

D. Prevalence and significance of left ventricular outflow gradient 

during dobutamine echocardiography. Eur Heart J 20:386- 392, 

1999

 9) Ueda T, Mizushige K, Yukiiri K, Watanabe K, Kohno M. Hypotension 

and functional left ventricular obstruction during dobutamine stress 

echocardiography: two case reports. Angiology 52:489-492, 2001

10) Yalcin F, Muderrisoglu H, Korkmaz ME, Ozin B, Baltali M, Yigit F. 

The effect of dobutamine stress on left ventricular outflow tract 

gradients in hypertensive patients with basal septal hypertrophy. 

Angiology 55:295-301, 2004

11) Mingo S, Benedicto A, Jimenez MC, Perez MA, Montero M. 

Dynamic left ventricular outflow tract obstruction secondary to 

catecholamine excess in a normal ventricle. Int J Cardiol 112:393- 

396, 2006

12) Roldan FJ, Vargas-Barron J, Espinola-Zavaleta N, Keirns C, 

Romero-Cardenas A. Severe dynamic obstruction of the left 

ventricular outflow tract induced by dobutamine. Echocardiography 

17:37-40, 2000

13) Kaul S, Stratienko AA, Pollock SG, Marieb MA, Keller MW, Sabia 

PJ. Value of two-dimensional echocardiography for determining the 

basis of hemodynamic compromise in critically ill patients: a 

prospective study. J Am Soc Echocardiogr 7:598-606, 1994



<<
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




