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Abstract

Introduction: Inverted Meckel’s diverticulum has usually been misdiagnosed in the cases based on computed
tomography images presented in the literature. The final diagnosis was made intra-operatively or by pathology
reports after surgery. Despite this, preoperative diagnosis could be made successfully by using endoscopic
ultrasound with double-balloon endoscopy prior to surgery.

Case presentation: A 60-year-old Japanese woman with severe anemia complained of several episodes of black
stool over the preceding 2 years. Abdominal computed tomography showed a 3.0-cm low-density tumor in the
ileum, suggesting a diagnosis of intestinal lipoma. Examination of the tumor by endoscopic ultrasound with
double-balloon endoscopy revealed a hypo-echoic layer corresponding to the muscularis propria, and a
hyper-echoic layer corresponding to the fat tissue. These findings, which suggested that the tumor included areas
outside the intestinal serosa, are not typical for a lipoma, despite the existence of a hyper-echoic layer
corresponding to fatty tissue. We then considered a diagnosis of inverted Meckel’s diverticulum.

Conclusion: Lipoma and inverted Meckel’s diverticulum are difficult to differentially diagnose by computed
tomography. Polypectomy is the preferred therapeutic approach when a lipoma is present; however, polypectomy
in a patient with Meckel’s diverticulum requires full-thickness resection. Situations where polypectomy is performed
without preparing for full-thickness resection can be avoided by first making a precise diagnosis using
double-balloon endoscopy and endoscopic ultrasound.
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Introduction
Inverted Meckel’s diverticulum has usually been mis-
diagnosed in the cases based on computed tomography
(CT) images presented in the literature [1]. The final
diagnosis was made intra-operatively or by pathology
reports after surgery. Despite this, preoperative diagnosis
could be made successfully by using endoscopic ultra-
sound (EUS) with double-balloon endoscopy (DBE) prior
to surgery.
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Case presentation
A 60-year-old Japanese woman with severe anemia com-
plained of several episodes of black stool over the pre-
ceding 2 years. Upper and lower gastrointestinal tract
endoscopies were performed at another hospital and the
findings were unremarkable. She was referred to our
hospital for further evaluation. Blood tests confirmed the
known anemia (hemoglobin 7.2g/dL; normal range
13.0–15.5g/dL) with iron deficiency (iron 12μg/dL; nor-
mal range 50–140μg/dL).
An abdominal CT showed a 3.0-cm low-density tumor

in the ileum, indicative of an intestinal lipoma (Figure 1).
Intermittent episodes of melena continued after admis-
sion, leading us to perform retrograde DBE to enable
diagnosis and treatment.
d. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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Figure 1 Abdominal computed tomography. Abdominal
computed tomography showed a 3.0-cm low-density tumor in the
ileum, suggesting a diagnosis of intestinal lipoma.

Figure 3 Selective contrast-enhanced radiography. A dumbbell-
shaped tumor was shown by selective contrast-enhanced
radiography.
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DBE images displayed a dumbbell-shaped tumor (30 ×
35mm) on the anti-mesenteric side of the ileum, approxi-
mately 85cm from the ileocecal valve (Figure 2). A similar
finding was shown by selective contrast-enhanced radiog-
raphy (Figure 3). The cushion sign was detected when the
biopsy forceps were pushed into the tumor. This sign usu-
ally confirms the diagnosis of intestinal lipomas. EUS
revealed a hypo-echoic layer corresponding to the muscu-
laris propria and a hyper-echoic layer corresponding to
the fat tissue (Figures 4 and 5). These findings, which sug-
gested that the tumor included areas outside the intestinal
serosa, are not typical for a lipoma, despite the existence of
a hyper-echoic layer corresponding to fatty tissue. Based
on these findings inverted Meckel’s diverticulum was sus-
pected as possible diagnosis and laparoscopic surgery was
considered to be the appropriate treatment. A surgical
Figure 2 Double-balloon endoscopy. Double-balloon endoscopy
images displayed a dumbbell-shaped tumor (30 × 35mm) on the
anti-mesenteric side of the ileum, approximately 85cm from the
ileocecal valve.
specimen showed ectopic pancreatic tissue around the top
of a tumor-like elevation, thus confirming our diagnosis.
The postoperative course was uneventful and the pa-

tient was discharged with an improvement in anemia.

Discussion
Lipoma and inverted Meckel’s diverticulum are difficult
to differentially diagnose by CT. Their main difference is
Figure 4 Endoscopic ultrasound examination. Endoscopic
ultrasound examination of the tumor revealed a hypo-echoic layer
corresponding to the muscularis propria and a hyper-echoic layer
corresponding to fat tissue.



Figure 5 Illustration of the relationship between the muscularis
propria and serosa. In the inverted Meckel’s diverticulum,
muscularis propria and serosa exists in the inside of the protruded
lesion.
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the existence of serosa inside of the polyp. However, if a
polypectomy were to be performed in a patient with
inverted Meckel’s diverticulum, a full-thickness resection
should be necessary. The accurate preoperative diagnosis
of inverted Meckel’s diverticulum by DBE and EUS
could avoid unnecessary polypectomies without prepar-
ation for full-thickness resection and the subsequent
complications. The diagnostic characteristics of Meckel’s
diverticulum in this case included a tumor located be-
tween 70 and 100cm from the ileocecal valve on the
anti-mesenteric side, and EUS findings of a hyper-echoic
layer encompassing areas outside the intestinal serosa.
This case is a typical example of inverted Meckel’s diver-
ticulum diagnosed by DBE and EUS, and so an unforced
polypectomy was avoided. The limitation of DBE is that
it cannot be used without the agreement of the patient
[2,3]. We specify the indications of EUS to evaluate the
depth of region in the intestinal wall and to prove the
existence of the serosa in the polyp.
Conclusion
DBE is an innovative method that facilitates disease
treatment and enables pathological assessment by bi-
opsy throughout the entire small intestine [4]. DBE can
be used as an alternative diagnostic tool in cases where
video capsule endoscopy is contraindicated due to the
characteristics of the ileus or diverticulum. DBE is a
powerful tool for intestinal treatment and an alterna-
tive to laparotomy. In this case, DBE and EUS revealed
the existence of serosa in the polyp, which means that
the polyp includes the extraluminal adipose tissue.
Meckel’s diverticulum can be easily diagnosed by rec-
ognizing the double-lumen sign (composed of true
lumen and an anti-mesenteric-sided Meckel’s diverticu-
lum) during DBE.
The combination of DBE and EUS can diagnose an

inverted diverticulum that appears to be a polyp.
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review by the Editor-in-Chief of this journal.

Competing interests
The authors have no financial or other interests in the manufacture or
distribution of any equipment, device, or drug mentioned in this article. The
authors declare that they have no competing interests.

Authors’ contributions
AA, KT, SO, EO, SS, JMA and TF performed the DBE; AA was a major
contributor to the writing, analysis, and interpretation of patient data for
gastrointestinal bleeding. RO and MW were major contributors to the writing
and proofreading of the manuscript. All authors read and approved the final
manuscript.

Received: 1 February 2012 Accepted: 16 August 2012
Published: 28 September 2012

References
1. Ito T, Sato K, Maekawa H: Adult intussusception caused by an inverted

meckel diverticulum. Case Rep Gastroenterol 2011, 5:320–324.
2. Nishimura N, Yamamoto H, Yano T: Safety and efficacy of double-balloon

enteroscopy in pediatric patients. Gastrointest Endosc 2010, 71:287–294.
3. Hegde SR, Iffrig K, Li T, Downey S: Double-balloon enteroscopy in the

elderly: safety, findings, and diagnostic and therapeutic success.
Gastrointest Endosc 2010, 71:983–989.

4. Yamamoto H, Kita H, Sunada K: Clinical outcomes of double-balloon
endoscopy for the diagnosis and treatment of small-intestinal diseases.
Clin Gastroenterol Hepatol 2004, 2:1010–1016.

doi:10.1186/1752-1947-6-328
Cite this article as: Araki et al.: Endoscopic ultrasound with double-
balloon endoscopy for the diagnosis of inverted Meckel’s diverticulum:
a case report. Journal of Medical Case Reports 2012 6:328.
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


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors´ contributions
	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 0.0000
  /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


