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Objective: To report a case of the right ovarian artery arising from the right inferior phrenic artery.
Material and Method: The authors carried out the standard dissection survey of 810 embalmed female cadavers between

1983 and 2010.

Results: The authors encountered a case of the right ovarian artery arising from the right inferior phrenic artery in a donated

cadaver aged 53 years at decease.

Conclusion: With the advent of intra-abdominal laparoscopic techniques, the anatomy of the ovarian artery has assumed

much more importance.
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The ovarian arteries usually arise from the
abdominal aorta and originate below the renal arteries.
Each descends behind the peritoneum, and at the brim
of the pelvis crosses the external iliac artery and vein
to enter the true pelvic cavity, and then enter the
suspensory ligaments of the ovaries?. The ovarian
artery may arise from the main or accessory renal
artery, suprarenal, inferior phrenic, superior mesenteric,
lumbar, common iliac, and internal iliac arteries®?®.
The anatomy of the ovarian artery has assumed
importance because of the development of new
operative techniques within the abdominal cavity®.
Thus, it becomes imperative to carefully preserve the
ovarian artery in order to prevent any vascular
troubles of the ovary.

Material and Method

The authors carried out 810 embalmed Thai
female cadavers between 1983 and 2010. The standard
dissection techniques were carefully employed. The
student dissections were clearly supervised by the
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experienced anatomists. The entire anterolateral
abdominal wall was removed to provide free access to
the posterior abdominal wall. The entire gastrointestinal
parts anterior to the renal components were removed
to allow maximum access to the posterior abdominal
wall and its contents. Components on the posterior
abdominopelvic wall were identified and dissected
finely. The ovarian arteries were carefully observed.

Results

The ovarian arteries originated from the
abdominal aorta in 769 cadavers (94.94%), the renal
arteries in 40 cadavers (4.94%), and the inferior phrenic
artery in one cadaver (0.12%). The right ovarian
artery that arose from the right phrenic artery coursed
downward in front of the right renal vein and close to
the medial border of the right kidney (Fig. 1). There
were three ovarian veins observed on the right
posterior abdominal wall. Two of them terminated in
the inferior vena cava, and the most lateral one in
the right renal vein. The pelvic course of these blood
vessels was normal.

Discussion

The variation study of origin and course of
ovarian arteries are relatively few®”. In the present
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Fig. 1

Posterior abdominal wall of a female cadaver
showing right ovarian artery (ROA) originated
from right inferior phrenic artery (RIPA)

A = aorta; D = diaphragm; ROV = right ovarian
veins; RRV =right renal vein

Inset: higher magnification of RIPA and ROA

study, the uncommon origins of ovarian arteries were
observed in 5.06% of the cases. The upper parts of the
arteries lie in a higher position than usual and located
around the hilar region of the kidneys. This increases
the risk of ovarian blood loss during the surgical
procedures in the renal pedicle.

The inferior phrenic artery originates from
either the abdominal aorta or celiac trunk. The
branches include diaphragmatic, suprarenal, inferior
vena caval, esophageal, and splenic arteries. The
inferior phrenic artery can communicate with internal
thoracic artery and other systemic vessels of the thorax
such as musculophrenic artery. The right inferior
phrenic artery potentially anastomoses with the
intrahepatic arteries. One of the most common sources
of extrahepatic blood supply to the liver is the right
inferior phrenic artery®!?. When the right inferior
phrenic artery is embolized, there is a risk of embolizing
non-target branches, which can lead to a variety
of complications. The present study reveals an
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uncommon case of which the right ovarian artery
originated from the right inferior phrenic artery.
Radiologists must be aware of the anatomical variation
of the ovarian artery so that proper interventional
management can be accomplished when pathologic
conditions related to the inferior phrenic artery are
associated.

It is known that genetics, various chemical
agents, growth/transcription factors, and hemodynamic
forces may all take part in selection and persistence
of a particular congenital vascular channel®. The
variations of ovarian artery are attributed to embryo-
logical origin, which is very complex. According to
Felix" nine lateral mesonephric arteries of the embryo
can be divided into three groups, namely: cranial,
middle, and caudal. Any one of these nine lateral
mesonephric arteries may eventually become the
gonadal arteries, which commonly arise from the
caudal group. The existence of a high-positioned
ovarian artery has been explained by the persistence
of a mesonephric artery from the cranial part.

Conclusion

The right ovarian artery originated from the
right inferior phrenic artery seems to be an under-
recognized variation, which may be of particular
importance to radiologists and surgeons, especially
urologists. The results of the present study suggest
an embryonic error in the formation of the right
ovarian artery.

Potential conflicts of interest
None.

References

1. Healy JC. Female reproductive system. In:
Standring S, editor. Gray’s anatomy: the anatomical
basis of clinical practice. 40" ed. New York:
Churchill Livingstone; 2008: 1279-304.

2. Moore KL, Agur AMR, Dalley AF. Essential
clinical anatomy. 4% ed. Philadelphia: Lippincott
Williams & Wilkins; 2011: 244-5.

3. Bergman RA, Afifi AK, Miyauchi R. Gonadal
(ovarian and spermatic or testicular) arteries
[Internet]. 2012 [cited 2011 Oct 9]. Available from:
http:www.anatomyatlases.org/Anatomic Variants/
Cardiovascular/Text/Arteries/Gonadal.shtml

4. Kurtoglu Z, Aktekin M, Ozturk HA, Bobus A.
A case of a right ovarian artery diverging from
a right accessory renal artery. Saudi Med J 2004;
25:1734-5.

J Med Assoc Thai Vol. 95 No. 5 2012



Rahman HA, Dong K, Yamadori T. Unique course
of the ovarian artery associated with other

the proper hepatic artery. Radiology 1998; 209:
121-8.

variations. J Anat 1993; 182 (Pt 2): 287-90. 11. Yamagami T, Kato T, Tanaka O, Hirota T, Nishimura
6. Nayak S. Abnormal course of left ovarian artery. T. Influence of extrahepatic arterial inflow into the
IntJ Anat Variat 2008; 1: 4-5. posterior segment or caudate lobe of the liver on
7. Singh G,Ng YK, Bay BH. Bilateral accessory renal repeated hepatic arterial infusion chemotherapy.
arteries associated with some anomalies of the J Vasc Interv Radiol 2005; 16: 457-63.
ovarian arteries: a case study. Clin Anat 1998; 11:  12. Gwon DI, Ko GY, Yoon HK, Sung KB, Lee JM,
417-20. Ryu SJ, et al. Inferior phrenic artery: anatomy,
8. Binkert CA, Andrews RT, Kaufman JA. Utility variations, pathologic conditions, and inter-
of nonselective abdominal aortography in ventional management. Radiographics 2007; 27:
demonstrating ovarian artery collaterals in 687-705.
patients undergoing uterine artery embolization 13. WoolfAS, Welham SJIM, Hermann MM, Winyard
for fibroids. J Vasc Interv Radiol 2001; 12: 841-5. PJD. Development of kidney blood vessels. In:
9. Wadhwa A, Soni S. A study of gonadal arteries in Vize PD, Woolf AS, Bard JBL, editors. The kidney:
30 adult human cadavers. Clin Med Insights: from normal development to congenital disease.
Reprod Health 2010; 4: 1-5. London: Academic Press; 2003: 251-66.
10. Takeuchi Y, Arai Y, Inaba Y, Ohno K, Maeda T, 14. Felix W. Mesonephric arteries (aa. Meso

Itai Y. Extrahepatic arterial supply to the liver:
observation with a unified CT and angiography
system during temporary balloon occlusion of

nephricae). In: Keibel F, Mall FP, editors. Manual
of human embryology. Philadelphia: Lippincott;
1912: 820-5.

UADALADALAN DI UL NUIINNAUNUEAIINUABALARALAIAUNITHT WTHATINYI:
518N 159

ANING UNSULTIA, 9996 NGNS, NN BNIALAY, ANAT SAUFITIM, SauednT alunAGTena,
NI INANY TS, NeAIAE UINNY

Smguszaen; ilamsaumaeaieaunsloFaurseiiiaumiinanvasaideaunsauilifes Wilag9wan
Tuararselugy 1 79

SAAUAZIENIS: TIUVASANLFIATILIY 810 # U9 WA, 2526 B WA, 2553

KANISANS; Wuw@@mﬁ@mmoZ@97L?’ﬁ/uwywm’)ﬁﬁmyun"vLﬁﬁ;mnm@mﬁ@mmﬁuﬁ@mf W3Ag19927
Yu@’r'avisflwmmﬂwmqmﬂ 53 1 \ileidedam

£ £2

’ﬂﬁ'll Z‘MZWJE/?I@\?H’I?ﬁl’?ﬁlﬁ)”ﬁ@\?%ﬂ\?ﬁ)?ﬁlﬂ@@\?ﬂ@\? ﬂ’)EIQf?’IﬂilﬂﬂifiﬂﬂﬁlL@ﬂﬁ)LLﬁ)\?T@Q’IL?EI%JJF‘)’J")&IZV’W’?ZU?J’)HE/\?‘ZI%

J Med Assoc Thai Vol. 95 No. 5 2012 745




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


