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Abstract

Introduction: Ostial coronary artery disease is rare with a reported incidence of 0.07 to 0.25% in
all patients undergoing angiography. It has a strong association with previous mediastinal irradiation,
which induces specific histological changes distinct from atherosclerotic lesions. The radiation also
affects the myocardium and surrounding structures, which can alter the surgical approach.

Case presentation: We present a case of a 62-year-old female who developed bilateral ostial
coronary artery stenosis 32 years following therapeutic radiotherapy for Hodgkin’s disease. She
underwent successful coronary artery bypass surgery using a combination of arterial and venous
conduits. Postoperatively she developed a clinical picture of diastolic impairment not detected pre-
operatively. She was managed appropriately and made a successful recovery.

Conclusions: This case highlights the cardiac pathology associated with mediastinal irradiation,
which should be suspected during surgical assessment, especially in long-term survivors. It heightens
the surgeon’s awareness so a more thorough evaluation of coronary anatomy, ventricular function
and potential conduits is made prior to surgery.

Introduction
Ostial coronary artery disease is rare with a reported
incidence of 0.07 to 0.25% in all patients undergoing
angiography [1]. It has a strong association with previous
mediastinal irradiation, which induces specific histologi-
cal changes distinct from atherosclerotic lesions. The
radiation also affects the myocardium and surrounding
structures, which can alter the surgical approach.

Case presentation
A 62-year-old British white Caucasian female presented
with a 2-year history of Canadian Cardiovascular Society

(CCS) Class II exertional angina and mild dyspnoea. Her
medical history consisted of hypertension, hypercholes-
trolaemia and Hodgkin’s disease 32 years previously for
which she underwent radiotherapy to the chest and pelvis.
The total radiotherapy dose delivered was 5330 rads
(cGy). She underwent coronary angiography following a
strongly positive exercise test. This showed severe (>90%)
stenosis at the origin of left main stem associated with a
significant pressure drop across the lesion. There was also
significant stenosis in the proximal circumflex artery,
intermediate artery and proximal left anterior descending
(LAD) artery (Figure 1). Injection of the right coronary
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system demonstrated severe ostial stenosis (>90%)
again associated with a pressure drop across the lesion
(Figure 2). Her left ventricular function was preserved on
ventriculogram. The patient underwent urgent CABG
using saphenous vein to bypass the right coronary artery
(RCA), a radial artery graft to the obtuse marginal (OM)
and left internal mammary artery (LIMA) to the mid-LAD.
She was weaned from cardiopulmonary bypass (CPB)
without inotropic support. Her initial recovery was

unremarkable, and she had a fast-tracked extubation.
Within a few hours, however, she developed signs of low
cardiac output syndrome with oliguria. Fluid challenges
were administered resulting in rapidly raised central
venous pressures (CVP) and dyspnoea secondary to
pulmonary oedema. Invasive monitoring with a pulmon-
ary artery wedge catheter (PAWC) demonstrated high
filling pressures (pulmonary artery wedge pressure of
20 mmHg) with a low cardiac index of 1.8. The features
were suggestive of severe diastolic dysfunction. Inotropic
support with adrenaline was commenced with good
clinical response. She improved with circulatory support
and continuous positive airway pressure (CPAP) over the
following 3 days and was discharged home 8 days later.

Discussion
Radiotherapy is an established treatment modality for a
variety of tumours including Hodgkin’s disease. Radio-
therapy is also used as adjuvant treatment in breast cancer.
Both breast cancer and Hodgkin’s disease account for the
most important causes of radiation-induced cardiac
damage with the latter resulting in a higher relative risk
estimate for fatal cardiovascular events (2.2 to 7.2) [2]. The
risk correlates with younger age at irradiation, length of
follow-up and dose volume used [3].

Cardiac damage can manifest in a variety of ways
especially if >65% of the heart has been irradiated [4].
Clinical presentation ranges from most commonly peri-
carditis to valvular dysfunction, conduction abnormalities
and myocardial infarction [4,5]. A rare complication of
mediastinal irradiation is the development of coronary
artery disease [6,7]. The pattern of disease is unusual in
that it tends to affect the coronary ostia, presumably due to
their relatively central location within the radiation field.
Histologically, radiation-induced coronary lesions vary
from atherosclerotic disease although it has been sug-
gested that both pathologies may act in synergy whereby
atherosclerosis is accelerated if risk factors such as
hypercholesterolaemia are present [8]. The intimal plaque
is similar in both radiation-induced disease and athero-
sclerosis. Virani et al demonstrated that characteristically
with radiation damage there is medial thinning and
adventitial fibrosis [9]. Other histological features include
intimal foam cell collections with calcification and
necrosis within the central core of the plaque. Irradiation
damage to the heart may extend beyond the coronary
arteries. A surgical autopsy study by Vienot and Edwards at
the Mayo Clinic on 27 patients with previous mediastinal
radiation showed that 71% of cases had radiation injury to
the valves with the mitral valve the most affected. 63% of
cases had radiation-induced fibrosis most severe in
patients who received a radiation dose greater than 3000
rad (cGy) radiation dose [10]. It is likely the diastolic
dysfunction observed in our patient was secondary to

Figure 1. Injection of the left coronary system showed ostial
coronary disease associated with a pressure drop across
the lesion.

Figure 2. The right coronary system also had similar
features on injection of the contrast.

Page 2 of 3
(page number not for citation purposes)

Cases Journal 2009, 2:7792 http://casesjournal.com/casesjournal/article/view/7792



radiation induced subendocardial fibrosis as she received
a-cumulative-dose of 5330 rad (cGy). Although theoreti-
cally less frequent with modern techniques of radio-
therapy that employ lower doses and cardiac shielding,
fibrosis would have prevented myocardial stretch with
hindrance of Starling’s forces. This dysfunction was not
apparent on reviewing the pre-operative ventriculogram,
which tends to evaluate systolic function.

The Internal Mammary Arteries (IMA) may also be
included within the radiation field and damaged thereby
precluding its use for coronary bypass grafting [11].
However, in a comprehensive review of forty-nine patients
with previous mediastinal irradiation who underwent
elective coronary bypass surgery using at least one IMA,
Nasso et al found no incidence of graft failure [12]. Intra
operative mammary flow rates assessed by Doppler
showed no difference between irradiated and non-radiated
patients. The group did, however, suggest the use of
skeletonisation during conduit harvesting due to the
abnormally high incidence of fibrous tissue around the
vessel to achieve maximum length.

Our report highlights the complexities in dealing with
patients with previous mediastinal irradiation, more so
when historically higher doses with lack of cardiac
shielding were employed. In support of the observations
made by Fuzellier et al, we recommend a multi-disciplin-
ary approach when managing such patients, especially if
the patient has previously received a radiation dose of
more than 3000 rad (cGy) [7]. It is important that patients
are carefully assessed for ostial coronary lesions, preferably
to also assess the internal mammary arteries and
echocardiography performed routinely to evaluate ventri-
cular function. As long-term survivors following media-
stinal irradiation (especially for Hodgkin’s disease) are at
higher risk of cardiovascular fatality, particular attention
must be paid to this subset of patients. Surgery is the
treatment of choice and the use of the IMA over saphenous
vein grafts should be encouraged as it provides a
prognostic benefit [13].
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right coronary artery.

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review from the journal’s Editor-in-Chief.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SW, RJ, RM and PKS managed the patient, analyzed and
interpreted the data including the coronary angiograms.
All authors contributed to writing the manuscript includ-
ing the discussion and have read and approved the final
manuscript.

References
1. Grigorov V, Goldberg L, Mekel J: Isolated bilateral ostial

coronary stenosis with proximal right coronary artery
occlusion. Int J Cardiovasc Intervent 2000, 3:47-49.

2. Adams MJ, Hardenbergh PH, Constine LS, Lipshultz SE: Radiation-
associated cardiovascular disease. Crit Rev Oncol Hematol 2003,
45:55-75.

3. Adams MJ, Lipshultz SE, Schwartz C, Fajardo LF, Coen V, Constine LS:
Radiation associated cardiovascular disease: manifestations
and management. Semin Radiat Oncol 2003, 13:346-356.

4. Gaya AM, Ashford RF: Cardiac complications of radiation
therapy. Clin Oncol 2005, 17:153-159.

5. Kaplan BM, Miller AJ, Bharati S, Lev M, Martin Grais I: Complete AV
block following mediastinal radiation therapy: electrocardio-
graphic and pathologic correlation and review of the world
literature. J Interv Card Electrophysiol 1997, 1:175-188.

6. Sachithanandan A, Ahmed A, O’Kane H: Bilateral isolated
coronary ostial stenosis following mediastinal irradiation.
Asian Cardiovasc Thorac Ann 2004, 12:78-88.

7. Fuzellier JF, Mauran P, Metz D: Radiation-induced Bilateral
Coronary Ostial Stenosis in a 17-year-Old Patient. J Card
Surg 2006, 21:600-602.

8. Stewart JR, Fajardo LF: Radiation-induced heart disease: an
update. Prog Cardiovasc Dis 1984, 27:173-194.

9. Virmani R, Farb A, Carter AJ, Jones RM: Pathology of radiation-
induced coronary artery disease in human and pig. Cardiovasc
Radiat Med 1999, 1:98-101.

10. Veinot JP, Edwards WD: Pathology of radiation-induced heart
disease: a surgical and autopsy study of 27 cases. Hum Pathol
1996, 27:766-773.

11. Khan MH, Ettinger SM: Post mediastinal radiation coronary
artery disease and its effects on arterial conduits. Catheter
Cardiovasc Inter 2001, 52:242-248.

12. Nasso G, Canosa C, De Filippo CM, Modugno P, Anselmi A,
Gaudino M, Alessandrini F: Thoracic radiation therapy and
suitability of internal thoracic arteries for myocardial
revascularization. Chest 2005, 128:1587-1592.

13. Loop FD, Lytle BW, Cosgrove DM, Stewart RW, Goormastic M,
Williams GW, Golding LA, Gill CC, Taylor PC, Sheldon WC et al.:
Influence of the internal-mammary-artery graft on 10-year
survival and other cardiac events. N Engl J Med 1986, 314:1-6.

Page 3 of 3
(page number not for citation purposes)

Cases Journal 2009, 2:7792 http://casesjournal.com/casesjournal/article/view/7792


	Introduction
	Case presentation
	Discussion


<<
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


