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Abstract

coronary arteriovenous fistula.

Background: Right-sided aortic arch is a rare congenital defect usually diagnosed incidentally in adults; it is often
asymptomatic unless aneurismal disease develops. In half the cases, an aberrant left subclavian artery arises from a
Kommerell's diverticulum; in these cases, congenital heart anomaly is very rarely present.

Case presentation: We report a case of incidentally-detected right-sided aortic arch with multiple vascular anomalies
including left subclavian artery originating from a Kommerell's diverticulum, supra-sinus origin of coronary arteries and

Conclusion: Through comprehensive 3-dimensional reconstruction of the aortic arch and surrounding structures we
defined anatomical relationships, which is useful for follow-up and treatment.
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Background

In 1936, Burckhard Friedrich Kommerell first described
an aberrant right subclavian artery originating from the
descending thoracic aorta of a left-sided arch and associ-
ated with persistence of a remnant of the right dorsal
aorta. This now called Kommerell’s diverticulum consists
of both an aneurysm of the thoracic aorta and an aneurismal
orifice of the aberrant subclavian artery [1]. Right-sided
aortic arch with aberrant left subclavian artery originating
from a Kommerell’s diverticulum is an uncommon arch
abnormality seen in about 0.05% of the general population
[2]; it is usually asymptomatic and incidentally detected.
Symptoms in adults often result from early atherosclerotic
changes in the anomalous vessels, and/or dissection or
aneurismal dilatation with compression of surrounding
structures [3]. Computed tomography (CT) now allows
three-dimensional (3D) reconstruction of multiple organs,
as exemplified in this case report of a patient with right-
sided aortic arch and multiple vascular anomalies. This
information is relevant to symptom follow-up and treatment.
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Case presentation

A 20-year old man was referred to the Department of
Cardiology for assessment of a vascular abnormality inci-
dentally detected in a CT scan obtained by the Otorhino-
laryngology Department during pre-operative assessment
for chronic otitis media. Other than otalgia, the patient
reported no symptoms, including dysphagia or dyspnea.
Physical examination revealed regular heart sounds without
cardiac murmur. CT angiography with a 128-slice multi-
detector scanner was performed for definitive diagnosis
and comprehensive definition of thoracic anatomy. Multi-
directional analysis of reconstructed 3D images of the
thoracic aorta and its branches and of the trachea and
esophagus (Figure 1) demonstrated that the trachea traveled
inside the aortic ring and that the esophagus was between
the distal aortic arch and a Kommerell’s diverticulum. Three
large branches, left common carotid artery, right common
carotid artery and right subclavian artery originated
separately from the proximal aorta in said order. The
left subclavian artery separately arose from a Kommerell’s
diverticulum, a remnant of the left fourth aortic arch.
In addition, the right and left coronary arteries aber-
rantly arose above the sinus of Valsalva (Figure 2A).
The posterolateral branch of the right coronary artery
drained directly into the coronary sinus (Figure 2B) as
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RAO 69°
CAU 7°

right anterior oblique; CAU, caudal.

Figure 1 Three-dimensional CT angiography images. Relationships of right-sided aortic arch and its branches with trachea (*) and
esophagus (#) in different directions (A-D). Left common carotid artery (a), right common carotid artery (b) and right subclavian artery
(c), originated separately in said order. Left subclavian artery (d) separately arises from a Kommerell's diverticulum (K). RAO indicates

#

AN
-

RAO 18°
CAU 89

confirmed by coronary angiography (Figure 2C). Eso-
phagogastroduodenoscopy showed that the esophagus
was compressed by a pulsating external structure, namely
the Kommerell’s diverticulum seen on CT angiography
(Figure 2D). Aneurismal diameter was about 4.3 mm.

Transthoracic echocardiography revealed an echo-free
structure (1.38 x 1.55 cm sized) with abnormal continu-
ous flow in the posterolateral side between left ventricle
and atrium, that was suggested an enlarged coronary sinus
with coronary fistula. But, another anomalies of heart



Lee et al. BMC Cardiovascular Disorders 2014, 14:104
http://www.biomedcentral.com/1471-2261/14/104

Page 3 of 4

\

Figure 2 Combined vascular anomalies of the right-sided aortic arch. As evident in CT angiography, both coronary arteries arise above the
sinus of Valsalva (A, arrow) and distal right coronary artery drains directly into the coronary sinus (B, *). The coronary artery-coronary sinus fistula
was confirmed by angiography (C). Esophagus was compressed by a Kommerell's diverticulum as apparent in esophagogastroduodenoscopy

(D, arrow).

were not detected. The patient had no symptoms re-
lated to the aforementioned vascular anomalies; careful
follow-up for symptoms and aneurismal complications
was recommended.

A right-sided aortic arch results from persistence of
the right fourth aortic arch with suppression of the cor-
responding left vessels [4]. The classification of Felson
and Palayew offers an anatomically sensible distinction
between two variants clinically differing in presentation,
associations, and prognosis [5]. Type 1, in which the left
subclavian artery originates together with the left com-
mon carotid artery, or just proximal to it, is the mirror
image of normal anatomy. In approximately 75% of these
patients, cyanotic congenital anomalies (including tetralogy

of Fallot, pulmonary stenosis with ventricular septal de-
fects, tricuspid atresia, and truncus arteriosus) are present.
Type 2 is associated with an aberrant left subclavian artery
arising either as the last branch of the right-sided aortic
arch or from an aortic diverticulum, known as a Kommer-
ell's diverticulum, which is a remnant of the left dorsal
aortic arch. Type 2 is more common than type 1, and
congenital heart anomalies are present in only 5% to 10%.
The type 2 right-sided aortic arch is the variant form in
the case presented here.

As previously mentioned, Kommerell’s diverticulum
may cause symptoms of tracheal or esophageal compres-
sion, such as dysphagia, dyspnea, stridor, wheezing, cough,
choking spells, or chest pain [3]. However, right-sided
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aortic arch may be asymptomatic [6]. Our patient did
not experience symptoms related to compression even
though the esophagus was compressed by the Kommerell’s
diverticulum.

A right-sided aortic arch can present with a number of
vascular anomalies of the aortic arch system [7]. In this
patient, the right-sided aortic arch had multiple vascular
variations including anomalous origin of left subclavian
artery from a Kommerell's diverticulum, supra-sinus
origin of coronary arteries and coronary arteriovenous
fistula. To the best of our knowledge, this is the first
report of a patient with multiple vascular anomalies, such
as coronary arteriovenous fistula in this setting.

Most symptoms requiring surgery are secondary to
compression of the trachea or esophagus by the aberrant
vascular structures [8]. Therefore, a meticulous analysis of
vascular structure using 3D CT angiography is useful not
only to define multiple combined vascular anomalies but
also to demonstrate their relationships with the trachea
and esophagus [9]. In addition, imaging with 3D recon-
structions of the aorta can improve accuracy of diagnosis
of multiple vascular anomalies and facilitate endovascular
or surgical planning.

Conclusions

Comprehensive imaging with 3D reconstructions could be
the gold standard for detecting multiple vascular mal-
formations and understanding relationships with adjacent
structures in these patients.

Consent

Written informed consent was obtained from the patient
for publication of this case report and the accompanying
images. A copy of the written consent form is available for
review by the Editor of this journal.

Abbreviations
CT: Computed tomography; 3D: Three-dimensional.

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

Authors’ contributions

PJS conducted the clinical diagnosis, conceived the report and drafted the
manuscript. SIW gathered patient data and helped to draft the manuscript.
LCH wrote the case report and assisted in image acquisition and
interpretation. Finally, PJS provided supervision and critically reviewed the
manuscript. All authors gave their final acceptance to the submission of this
report. All authors read and approved the final manuscript.

Acknowledgments
The authors would like to thank all the staff of the Department of Radiology
in Yeungnam University Hospital for their assistance.

Received: 9 March 2014 Accepted: 18 August 2014
Published: 20 August 2014

Page 4 of 4

References

1. Kommerell B: Verlagerung des Oesophagus durcheine abnorm
verlaufende Arteria subclavia dextra (Arteria Lusoria). Fortschr Geb
Roentgenstr 1936, 54:590-595.

2. Shuford WH, Sybers RG, Gordon 1J, Baron MG, Carson GC: Circumflex
retroesophageal right aortic arch simulating mediastinal tumor or
dissecting aneurysm. AJR Am J Roentgenol 1986, 146:491-496.

3. Cina CS, Arena GO, Bruin G, Clase CM: Kommerell's diverticulum and
aneurysmal right-sided aortic arch: a case report and review of the literature.
J Vasc Surg 2000, 32:1208-1214.

4. Edwards JE: Anomalies of the derivatives of the aortic arch system.
Med Clin North Am 1948, 32:925-949.

5. Felson B, Palayew MJ: The two types of right aortic arch. Radiology 1963,
81:745-759.

6. van Son JA, Konstantinov IE: Burckhard F. Kommerell and Kommerell's
diverticulum. Tex Heart Inst J 2002, 29:109-112.

7. Cina CS, Althani H, Pasenau J, Abouzahr L: Kommerell's diverticulum and
right-sided aortic arch: a cohort study and review of the literature.

J Vasc Surg 2004, 39:131-139.

8. deGoma EM, Wright CD, Pelikan PC, Leal JE, Karlsberg RP: Surgically
corrected right-sided aortic arch. J Am Coll Cardiol 2011, 57:2375.

9. Carbone |, Sedati P, Galea N, Algeri E, Passariello R: Right-sided aortic arch
with Kommerell's diverticulum: 64-DCTA with 3D reconstructions.
Thorax 2008, 63:662.

doi:10.1186/1471-2261-14-104

Cite this article as: Lee et al: Comprehensive three-dimensional analysis
of right-sided aortic arch with multiple vascular anomalies. BMC Cardio-
vascular Disorders 2014 14:104.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BiolVied Central




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


