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CASE REPORT

Family 1
Mother was the fi rst affected person in the family. She 
was married to an unaffected male. She had three affected 
children and one abortion. The fi rst female expired at the 
age of  seven, cause of  death was not known. Second issue 
spontaneously aborted. The third issue is a female child, 
and fourth is male child (Figure 1).

Case 1
This mother came with her 8-year-old male child that 
was 4th issue of  unrelated 40-year-old female and 45-year-
old male. Weight and height of  child were 14.4 kg and 
116 cm. Patient was admitted with complaints of  fever, 
cough, cold, chest pain and breathing diffi culty since last 
7 days. There was a history of  palpitation, repeated chest 
infection and not gaining weight, abnormal deformed 
upper limb since birth. On examination, he had pallor, 
chest in drawing, and pulse rate of  110/min, respiratory 
rate of  24/min, liver 2/7 cm below costal margin, pectus 
excavatum, and short clavicle, abnormalities of  scapula 
were present (Figures 2a and b, 3a and b). He had 

INTRODUCTION

Holt–Oram syndrome is a known autosomal dominant 
hand heart syndrome fi rst described by Mary Holt and 
Samual Oram in 1960 and since then more than 350 case 
reported.1,2 The most important fi ndings includes atrial 
septal defects (ASDs), ventricular septal defect (VSD), 
atrioventricular conduction abnormalities, vascular 
hypoplasia and upper limb musculoskeletal deformities.3,4 
This syndrome caused by mutations on chromosome 
12q24.1 that inactivate the TBX5 gene.5 The criteria for 
diagnosing this syndrome includes abnormalities of  thumb 
(triphalangia, hypoplasia or aplasia) and congenital heart 
disease.3
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Abstract

Holt–Oram syndrome is a rare autosomal dominant syndrome associated with congenital heart disease and various 
congenital musculoskeletal abnormalities. This syndrome is also known as heart hand, heart upper limb and upper limb 
cardiovascular syndrome. The diagnostic criterion includes abnormalities of thumb (triphalangia, hypoplasia or aplasia) 
and congenital heart disease. This syndrome caused by mutations on chromosome 12q24.1 that inactivate the TBX5 gene. 
We report two unrelated families of Holt–Oram syndrome with the mother being fi rst affected in the family, followed by her 
children. Our patient had delayed bone age, patent ductus arteriosus, complex CHD as additional features, which have 
not yet been reported.
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bilateral dysgenesis of  the forearm and of  thenar area, 
limitation of  supination and pronation movements on 
both side, but more on the left side, deformed thumb 
and arachnodactyly on the right side (Figures 4 and 5). 
Auscultation of  the chest revealed bilateral crepitation, 
wheeze, and the pansystolic murmur of  grade 4+/6+ 

all over the precordium. Blood investigation showed a 
moderate degree of  microcytic hypochromic anemia. 
X-ray chest showed cardiomegaly with bilateral 
infi ltration (Figure 6). X-ray forearm and wrist showed 
only two carpal bones, abnormal fi rst metacarpal on 
the right side (Figure 7). Electrocardiography showed 
right axis deviation and echocardiography showed 
left ventricular hypertrophy (LVH), right ventricular 
hypertrophy (RVH), and moderate pulmonary stenosis 
(PS), moderate PR, apical VSD (11.2 mm) moderate 
mitral regurgitation (MR), membrane in left atrium, 
large CS opening in RA, one another channel opening 
in right atrium.

Case 2
A 13-year-old girl was the elder sister of  the above child and 
3rd child of  their parents. She had complaints of  palpitation. 
On examination, she had absent thumb and forearm on 
the left side. Cardiovascular examination showed precordial 
bulge, wide fi xed splitting of  second heart sound with an 

Figure 2: (a) short clavicle 2 – copy, (b) short clavicle - copy

ba

Figure 1: Family 1 Holt–Oram syndrome copy Figure 4: Upper limb deformities Case 1 Family 1 Holt–Oram 
syndrome - copy

Figure 5: Upper limb deformities Case 1 Family 1 - copy

Figure 3: (a) scapular abnormalities - copy, (b) scapula - copy

a b



242International Journal of Scientifi c Study | May 2015 | Vol 3 | Issue 2

Joshi, et al.: Holt–Oram Syndrome in India

ejection systolic murmur at the pulmonary area. X-ray chest 
showed cardiomegaly, and X-ray left forearm and hand 
showed absent forearm bones, 1st metacarpal and phalanges 
and only two carpal bones. ECG showed right bundle 
branch block with right axis deviation. Echocardiography 
showed ostium secundum ASD of  4 cm (Figure 8).

Case 3
A 38-year-old old patient was mother of  above two 
children. She also had complaints of  palpitation and 
history of  repeated respiratory infection in childhood. On 
examination, she had short clavicle, on right side abnormal 
thumb while on left side absent thumb, increased gap 
between middle and ring fi nger, restricted movement at 
elbow and wrist on left side, diffi culty in supination and 
pronation. Cardiac examination had grade 2nd murmur and 
echocardiography showed ostium primum ASD (Figure 9).

Family 2
The mother of  the child was fi rst affected in the family. 
She had a female child which was also affected (Figure 10).

Case 1
A 4-year-old female child was the daughter of  28 years 
old mother and 34 years old father and admitted with 
complaints of  fever, cough, and breathing difficulty. 
She had bilateral abnormalities of  thumb, thenar 

Figure 6: Holt–Oram Case 1 Family 1 cardiomegaly

Figure 7: Holt–Oram Case 1 Family 1 delayed bone age and 
upper limb bone deformities

Figure 8: Upper limb deformities Case 2 Family 1 - copy

Figure 9: Upper limb deformities Case 3 Family 1

Figure 10: Holt–Oram syndrome Family 2
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hypoplasia, on both side there was increased gap between 
middle and ring finger and between the ring finger 
and little fi nger (Figures 11 and 12). There were restricted 
supination and pronation movements. There was mild 
precordial bulging. On cardiovascular examination the 
patient had no murmur. X-ray chest showed cardiomegaly 
and bilateral infi ltration (Figure 13), X-ray forearm showed 
only two metacarpal bones (Figure 14). ECG showed 
right axis deviation and echocardiography showed large 
ASD and trivial patent ductus arteriosus (PDA).

Case 2
This 28-year-old female was the mother of  the above 
child. She had no complaints but had right-hand thumb 
abnormalities and thenar hypoplasia while on left side thumb 
was absent. She had diffi culty in supination and pronation 
movements. On cardiovascular examination, she had 
grade 2nd systolic murmur and echocardiography confi rms 
ostium primum ASD (Figure 15).

Figure 12: Upper limb deformities Holt–Oram syndrome Case 1 
Family 2

Figure 11: Upper limb deformities Case 1 Family 2

DISCUSSION

In 1960 Mary Holt and Samuel Oram described this 
syndrome for the 1st time and since then different authors 

Figure 15: Case 2 Family 2 mother of Case 1 with hand 
deformities

Figure 14: Upper limb bone deformities and delayed bone age

Figure 13: Holt Oram syndrome Case 1 Family 2 cediomegaly
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have reported on approximately 350 patients.1,2 This 
syndrome is also known as heart hand, heart upper limb 
and upper limb cardiovascular syndrome.3 Mckusick created 
the name Holt–Oram syndrome when describing a case 
in which a mother and her daughter were affected.6 The 
most frequent cardiac abnormalities are ASD of  ostium 
secundum, VSD, ostium primum ASD and arrhythmias.1,3 
Pulmonary arterial hypertension may occur in a signifi cant 
number of  patients and is generally a result of  the excessive 
pulmonary blood fl ow caused by the ASD as in our case fi rst 
in family one.3 Other rare cardiac abnormalities in this case 
are the presence of  LVH, RVH, and moderate PS, moderate 
PR, apical VSD (11.2 mm) moderate MR, membrane in 
left atrium, large CS opening in RA, one another channel 
opening in right atrium which is not described in literature. 
In case one in family second, there was PDA along with 
ASD, a combination not yet described in literature.

Skeletal abnormalities spare the lower limbs. This occurs 
because the mutant gene interferes with the embryonic 
differentiation during the 4th and 5th week of  pregnancy, 
when the lower limbs are not yet differentiated.1 Our 
patients also had delayed bone age that is yet not described 
in literature as our patient had only two carpal bones 

(Case 1 in family 1 and Case 1 in family 2). All other fi ndings 
in our patients were as described by other author.1-6

CONCLUSION

Many cases of  Holt–Oram syndrome have now been 
reported from India but we would like to bring the attention 
toward the additional features that are to be looked in this 
syndrome viz. delayed bone age, PDA, complex CHD and 
scapular abnormalities.

REFERENCES

1. Holt M, Oram S. Familial heart disease with skeletal malformations. Br 
Heart J 1960;22:236-42.

2. Böhm M. Holt-Oram syndrome. Circulation 1998;98:2636-7.
3. Frota Filho JD, Pereira W, Leiria TL, Vallenas M, Leães PE, Blacher C, 

et al. Holt-Oram syndrome revisited. Two patients in the same family. Arq 
Bras Cardiol 1999;73:429-34.

4. Moguilevsky HC, O’Reilly MV, Dizadji H, Shaffer AB. Atrial septal 
defect associated with skeletal anomalies (Holt–Oram syndrome). Chest 
1970;57:230-3.

5. Basson CT, Bachinsky DR, Lin RC, Levi T, Elkins JA, Soults J, et al. 
Mutations in human TBX5 [corrected] cause limb and cardiac malformation 
in Holt-Oram syndrome. Nat Genet 1997;15:30-5.

6. Mackusick VA. Medical genetics 1960. J Chron Dis 1961;14:1-198.

How to cite this article:Joshi A, Narayan JP, Garg P, Narayan S. Two Unrelated Families of Holt Oram Syndrome: Delayed Bone Age, 
PDA and Complex CHD as Unreported Features. Int J Sci Stud 2015;3(2):240-244.

Source of Support: Nil, Confl ict of Interest: None declared.



<<
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 false
  /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 false
  /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 (None)
  /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


