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Summary 

Yadegari, M., K. Babamohamadi & M. Goodarzi, 2012. A case report of ventricular septal 
defect in a calf.  Bulg. J. Vet. Med., 15, No 4, 283−286. 
 
The ventricular septal defect is the most common congenital cardiac defects in sheep, cattle and 
horses. It occurs frequently as a subaortic defect. A 90-day-old male calf was examined because of 
hyperpnea and low weight gain. Clinically, depression, hyperpnea and poor weight gain were ob-
served. The auscultation of the heart revealed a loud pan systolic murmur (grade 5/6) on both sides of 
thorax.  Point of maximum intensity of the murmur was in the 3rd right  intercostal space about 4 cm 
above the sternum. Through palpation of the thorax, a thrill was detected on both sides over the heart.  
Right parasternal long axis views of the left ventricular outflow tract and aorta were taken. A 20 mm 
wide defect was visualised in the ventricular septum just below the aortic valve and left atrium dila-
tion. 
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The ventricular septal defect (VSD) is the 
most common congenital defect in do-
mestic animals, particularly in large ani-
mals. It may be observed as an isolated 
lesion or in association with other cardiac 
defects. VSD is the result of a defect in 
development of the interventricular sep-
tum between the right and left ventricles 
(Reef & McGuirk, 1996).  

Normally, during foetal development, 
several structures fuse in a specific fash-
ion to form the interventricular septum. 
Failure in fusion of any of these structures 
can result in VSD. The most common 
VSD is a perimembranous defect result-

ing from fusion failure of the membra-
nous and muscular components. Aortic 
insufficiency can also occur due to lack of 
aortic valve support from the position of 
the VSD. Generally, VSD cause systolic 
murmur in some cases, diastolic murmur 
from aortic insufficiency is presented too. 
(Machado et al., 1989). 

Numerous techniques, including echo-
cardiography, have been described to 
study VSD. The main advantages of using 
echocardiography for diagnosis of VSD 
are its safety and noninvasiveness for 
evaluation of cardiac disorders.  
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A male Holstein calf weighing 40 kg, 
90 days of age, was presented to the Ve-
terinary Teaching Hospital at Azad Uni-
versity of Shahrekord, with a history of 
depression, low weight gain and hyper-
pnoea. In clinical examination, depres-
sion, hyperpnea and poor weight gain 
were observed. The rectal temperature 
was 38.8°C, the heart rate was 85 beats 
per minute and the respiratory rate – 23 
breaths per minute. Mucous membranes 
were pale. In auscultation, a load pan sys-
tolic murmur (grade 5/6) was heard on 
both sides of thorax. Point of maximum 
intensity of the murmur was in the 3rd 
right intercostals space about 4 cm above 
the sternum. The palpation of thorax re-
sulted in detection of thrill on both sides 
over the heart. 

For final diagnosis, echocardiography 
was recommended. The right auxiliary 
space was shaved. Echocardiographic 
examinations were performed with an 
EX8000 Medison ultrasound system, us-
ing a 2–4 MHz phased array transducer. 

Echocardiography was performed from 
the third intercostal space. The findings 
included a perimembranous defect, evi-
dent ventrally to the aortic root. Abnor-
mality in septal motion and ventricular 
septal curvature with spontaneous volume 
overload of the right ventricle were de-
tected (Fig. 1). 

Right parasternal long axis views of 
the left ventricular out flow tract and 
aorta were taken. A 20 mm wide defect 
was visible in the ventricular septum just 
below the aortic valve and left atrium 
dilation. Because of the low weight gain 
and hyperpnea, it was decided that the 
calf should be referred to the slaughter-
house.   

The VSD, being among the common-
est congenital defects in large animals, 
results from a defect in the development 
of one or more of the three parts of the 
embryonic heart: the conotruncal ridges, 
the muscular portion of the septum and 
the membranous portion of the endocar-
dial cushions. The latter 2 portions of the 

 
Fig. 1. Long-axis echocardiogramme of the ventricular septal defect (VSD) obtained from the right 

cardiac window (3.5 MHz). RV= right ventricle, LV= left ventricle,  
IVS = interventricular septum, M= probe marker. 
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interventricular septum are the most fre-
quent origins of VSD in domestic animals 
(Robinson & Maxie, 1993). 

In cattle, a hereditary VSD etiology is 
suspected in Herefords (Belling, 1962) 
and Limousines (Gopal et al., 1986). A 
genetic predisposition is also reported in 
Jersey cattle (Penrith et al., 1994). In 
other dairy breeds, no information is cur-
rently available on possible genetic impli-
cations; although, VSD was reported in 
twin Holstein heifers (Besser & Knowlen, 
1992). 

A loud pan systolic heart murmur with 
maximal intensity on the right thorax, as 
that observed in our case, is the most 
characteristic clinical finding in cattle 
with VSD (Besser & Knowlen, 1992; 
Reef & McGuirk, 2002), in humans 
(Brickner & Hillis, 2000) and horses 
(Lombard et al., 1983; Reef & McGuirk, 
2002.). However, this condition may be 
missed in uncomplicated examination. 
Optimal auscultation conditions at our 
hospital allowed us to identify a loud pan 
systolic murmur with maximal intensity 
on the right thoracic wall. According to 
previous studies about the hereditary VSD 
etiology, there is no link between the Hol-
stein breed and the incidence of VSD. 

The most common problem associated 
with VSD is pneumonia, which is diag-
nosed either at necropsy or on clinical 
examination; the primary complaint is a 
chronic non-responsive pneumonia. Pul-
monary infection can be a complication of 
heart failure and pulmonary oedema. Im-
pairment of mucociliary clearance has be-
en suspected in asymptomatic cattle suf-
fering from VSD (Cordy & Ribelin, 1950, 
Pipers et al., 1985; Reef & McGuirk, 
2002). Infection and the large volume of 
blood shunting across the VSD and into 
the pulmonary trunk may contribute to 
development of pulmonary hypertension 
(McGuirk et al., 1984). Pulmonary infec-

tion can be a confounding factor which 
can mask the characteristic right sided 
pan systolic murmur. Cardiac ultrasono-
graphy was the procedure of choice to 
obtain a final diagnosis. 

The prognosis for most affected calves 
is poor. Prognosis could have been wors-
ened if the owner was informed that VSD 
could be a genetic problem or that calves 
with a VSD may never become produc-
tive animals, thereby influencing his deci-
sion to euthanise them. 

Echocardiography is a rapid and non-
invasive method for evaluation of cardiac 
congenital disease in animals. This diag-
nostic technique that can provide a wealth 
of helpful information, including the size 
and shape of the heart, its pumping 
strength, and the location and extent of 
any damage to its tissues. It is especially 
useful for assessing diseases of the heart 
valves, as it reveal abnormalities such as 
poorly functioning heart valves. 

REFERENCES 

Belling, T. H., 1962. Genetic effect of cardiac 
ventricular septal defect in Hereford cattle. 
Veterinary Medicine, 965–968. 

Besser, T. E. & G. G. Knowlen, 1992. Ven-
tricular septal defects in bovine twins. 
American Journal of Veterinary Research, 
200, 1355–1356. 

Brickner, M. E. & L. D. Hillis, 2000. Congeni-
tal heart diseases in adults. First of two 
parts. The New England Journal of Medi-
cine, 342, 256–263. 

Cordy, D. R. & W. E. Ribelin, 1950. Six con-
genital cardiac anomalies in animals. Cor-
nell Veterinarian, 40, 249–256. 

Gopal, T., H. W. Leipold & S. M. Dennis, 
1986. Congenital cardiac defects in calves. 
American Journal of Veterinary Research, 
47, 1120–1121. 

Lombard, C. W., W. K. Scaratt & C. D. Buer-
gelt, 1983. Ventricular septal defects in the 



A  case report of ventricular septal defect in a calf  

BJVM, 15, No 4 286 

horse. American Journal of Veterinary Re-
search, 183, 562–565. 

Machado. C., F. G. Mihm & C. Noe, 1989. 
Diagnosis of ventricular septal defect in a 
gorilla using in vivo oxymetry. Journal of 
Zoo and Wildlife Medicine, 20, 199–202. 

McGuirk, S. M., F. H. Welker, W. W. Muir & 
B. L. Hull, 1984. Thermodilution curves 
for diagnosis of ventricular septal defect in 
cattle. American Journal of Veterinary Re-
search, 184, 1141–1145. 

Penrith, M. L., S. S. Bastianello & I. M. Pet-
zer, 1994. Congenital cardiac defects in 
two closely related Jersey calves. Journal 
of the South African Veterinary Associa-
tion, 65, 31–35. 

Pipers, F. S., V. B. Reef & J. Wilson, 1985. 
Echocardiographic detection of ventricular 
septal defects in large animals. American 
Journal of Veterinary Research, 187, 810–
816. 

Reef, V. & S. M. McGuirk, 1996. Diseases of 
the cardiovascular system. In: Large Ani-
mal Internal Medicine, 2nd edn, ed B. P. 
Smith, pp. 512–515.  

Reef, V. B. & S. M. McGuirk, 2002. Diseases 
of the cardiovascular system. In: Large 
Animal Internal Medicine. 3rd edn, ed B. P. 
Smith, Mosby, St. Louis, pp. 443–478. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Robinson, W. F. & M. G. Maxie, 1993. The 
cardiovascular system. In: Pathology of 
Domestic Animals, 4th edn, eds K. V. F. 
Jubb, P. C. Kennedy & N. Palmer, Aca-
demic Press, San Diego, CA p. 12. 

Suedmeyer, W. K., L. S. Hitchcock & J. D. 
Bonagura, 2000. Ventricular septal defect 
in a blue duiker (Cephalophus monticola). 
Journal of Zoo and Wildlife Medicine, 31, 
408–411. 

 
 
 

 
Paper received 02.02.2012; accepted for 
publication 21.06.2012 
 
 
 
Correspondence:  
 
Dr. Kamran Babamohamadi 
45, Abass abad St.  
8134736195 Isfahan, Iran 
phone: 00983112330707 
cell phone: 00989374762143 
e-mail: kamran_raw@hotmail.com 
 



<<
  /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




