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Case
Report

Case

The patient was a 72-year-old man who suffered from
dysphagia and weight loss of 20 kg during the past six
months. He had never experienced any previous medical
problems except for a lumbar disc hernia. He underwent
an esophagogram which revealed external compression
of the upper esophagus posteriorly. The enhanced com-
puted tomography (CT) scan showed a mirror-image right
aortic arch and a descending aortic aneurysm distal to the
right subclavian artery. The descending aorta shifted to
the left just above the diaphragm. The retro-esophageal
aneurysm was sacciform and protruded to the left side,
approaching the left subclavian artery. Therefore we made
the diagnosis of an aortic diverticulum (Fig. 1). There
were no intracardiac anomalies seen the echocardiogram.
Because the symptom appeared later in his life and duc-
tus arteriosus was not evident, we considered that esoph-
ageal compression was not due to a vascular ring but due
to the aneurysmal dilatation of the congenital aortic di-
verticulum. We thus planned to simply replace the de-

scending aorta and decompress the diverticulum to re-
lieve his symptom.
   The operation was performed through the right forth
intercostal space. We did not dissect the adhesion between
the aneurysm and esophagus. Ductal tissue did not exist
on the right side. Partial cardiopulmonary bypass was
established via the right femoral artery and vein. After
cross clamping, the descending aorta was opened and a
pair of intercostal artery were ligated. We did not dissect
any further behind it. The descending aorta was transected
and replaced with a straight woven Dacron graft
(Hemashield, Boston Scientific, Oakland, NJ, USA, 22
mm).
   The patient was extubated six hours after the operation
and left the intensive care unit the next day. On the same
day he started to eat with no symptoms of dysphagia. The
postoperative CT scan and esophagogram showed no
posterior compression of the esophagus. The pathologi-
cal examination of the specimen revealed secondary ath-
erosclerotic change with cholesterin clefts. He was dis-
charged two weeks after the operation.

Discussion

We report a rare case of isolated aortic diverticulum in
the right aortic arch with mirror-image branching, from
which no arch vessel arose. The patient presented with
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dysphagia later in his life which was due to posterior com-
pression of the esophagus by a dilated aortic diverticu-
lum. Graft replacement of the diverticulum was sufficient
to relieve his symptom. There was no need for dissection
around the esophagus, or ligation and division of the duc-
tus arteriosus.
   The embryological pattern of mirror-image right arch
includes dissolution of the left dorsal aorta distal to the
origin of the seventh intersegmental artery so that the left
fourth arch becomes the proximal subclavian artery. The
sixth arch usually connects to the proximal or subclavian
artery side of the disruption. The left ductus arises from
the underside of the left innominate artery and passes to
the left pulmonary artery.1) In the case of true mirror-im-
age, the right sixth arch persists as ductus arteriosus.
Therefore, this type of right aortic arch does not usually
produce a vascular ring except for an exceptional case
that usually presents with symptoms in infancy.1–6)

   Another type of right arch that causes compression of

the esophagus or trachea is retroesophageal diverticulum
of Kommerell, although the term “Kommerell” first meant
the aberrant right subclavian artery arising from a descend-
ing aortic diverticulum in the left aortic arch.7–9) The over-
all incidence is 0.3% of all who underwent cardiac cath-
eterization.1) Disappearance of the left fourth embryonic
arch with persistence of the left sixth arch between the
aortic sac and left dorsal aorta accounts for this anomaly.
As a rule, the ductus arteriosus is on the left side and runs
from the diverticulum to the left pulmonary artery. A vas-
cular ring is thus formed, and the posterior esophageal
wall has extrinsic pressure from the posterior right arch,
aortic diverticulum, and traction exerted by the left sub-
clavian artery. Obstruction of both the trachea and esopha-
gus is rare except in infancy and childhood.5) Most pa-
tients are asymptomatic but treatment is surgical division
of the ligamentum or ductus in patients who are symp-
tomatic and is usually performed through a left thorac-
otomy.
   The patient in this report had a mirror-image right aor-
tic arch and a descending aortic diverticulum which mim-
ics Kommerell but is not, because it has no arch branch.
His symptom appeared later in his life and CT scan
showed posterior compression of the esophagus by the
retroesophageal segment of the descending aorta. Thus
we think that the aneurysmal dilatation of the congenital
diverticulum, but not the vascular ring, was a cause of
dysphagia. To our knowledge, there has been only one
case report of dysphagia caused by isolated aortic diver-
ticulum in the right aortic arch without a vascular ring. In
this case they divided the diverticulum at its origin and
the defect was closed by direct suture.10)

Conclusion

We report on a very rare case of dysphagia caused by the
isolated aortic diverticulum in a mirror-image right aor-
tic arch. Simple graft replacement of the aneurysm through
right thoracotomy completely resolved his symptom, and
there was no need for ductal ligation or any other addi-
tional procedures.
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Fig. 1.  The 3-dimensional CT scan from the posterior view shows
the retro-esophageal sacciform aneurysm protruding to the left
side.
We made the diagnosis of isolated aortic diverticulum.



134

Shingu et al.

Ann Thorac Cardiovasc Surg Vol. 13, No. 2 (2007)

verticulum and aneurysmal right-sided aortic arch: a
case report and review of the literature. J Vasc Surg
2000; 32: 1208–14.

3. Van Son JA, Julsrud PR, Hagler DJ, et al. Imaging strat-
egies for vascular rings. Ann Thorac Surg 1994; 57:
604–10.

4. Bennett EV Jr, Grover FL, Trinkle JK. Right aortic arch
causing left bronchus obstruction. Tex Heart Inst J
1984; 11: 204–7.

5. Shuford WH, Sybers RG, Edwards FK. The three types
of right aortic arch. Am J Roentgenol Radium Ther Nucl
Med 1970; 109: 67–74.

6. Knight L, Edwards JE. Right aortic arch. Types and
associated cardiac anomalies. Circulation 1974; 50:

1047–51.
7. Campbell CF. Repair of an aneurysm of an aberrant

retroesophageal right subclavian artery arising from
Kommerell’s diverticulum. J Thorac Cardiovasc Surg
1971; 62: 330–4.

8. Kieffer E, Bahnini A, Koskas F. Aberrant subclavian
artery: surgical treatment in thirty-three adult patients.
J Vasc Surg 1994; 19: 100–9.

9. Austin EH, Wolfe WG. Aneurysm of aberrant subcla-
vian artery with a review of the literature. J Vasc Surg
1985; 2: 571–7.

10. Donatelli F, Pocar M, Pelenghi S, et al. Aortic diver-
ticulum without vascular ring: a rare cause of dysph-
agia. J Vasc Surg 1997; 26: 142–3.



<<
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.000000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


