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Abstract

Osteosarcoma metastasis causing intussusception is a very rare entity, with a pejorative prognosis. Based on a case,
we performed a literature review in order to better assess this situation. We conclude that, in patients with a history
of osteosarcoma lung metastasis, echographic and/or computed tomography scan evidence of a small bowel
obstruction with intussusception should lead to an open surgical procedure if the laparoscopic approach does not
allow to accurately explore and resect the lesion, in order to prevent misdiagnosis and to avoid further delay in the
management.
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Background
Patient management of children with metastatic osteo-
sarcoma has improved dramatically over the last few de-
cades. This is thanks to an effective multidisciplinary
approach associating multiple regimens of chemotherapy
with surgical resection of primary and secondary lesions.
Indeed, patients are living longer, and typical tumour
evolution has changed. Hence physicians are having to
deal with the involvement of different organs, even
though such cases were considered exceptional in the
20th century [1,2]. Metastatic lesions of the bowel are
not rare in adults, but this is generally as part of carcin-
omatosis [3]. Exceptionally, focal lesions of the intestinal
wall can result in an acute intussusception. Based on a
case, we performed a literature review to assess this rare
problem in a child.
Case presentation
A 17-year-old female patient was admitted having
suffered 2 days of abdominal pain. She was in the 5th
year of follow-up after an osteogenic osteosarcoma of
the distal right femur. The primary tumor had been
treated with three courses of induction chemotherapy
using doxorubicine, methotrexate and cisplatin (following
the AOST 0331 protocol) before she had undergone an
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amputation of the upper femoral shaft. Over the following
years, she required two clam-shell thoracotomies for
bilateral lung metastasis, along with chemotherapy
(four courses of ifosfamid and VP16, and three courses of
VP16 and cis-retinoic acid). The most recent intravenous
treatment was administered 2 years ago; the last thoracic
surgery was performed 36 months ago.
The patient was admitted for mild abdominal pain;

there was no vomiting or weight loss. Clinical examination
revealed a slight tenderness of the right lower abdomen,
without symptoms of intestinal obstruction. An initial
ultrasound demonstrated the presence of an ileo-ileal
intussusception (Figure 1A). After a short observation
period, the lack of clinical improvement led to further
investigations; a computed tomography (CT) scan con-
firmed the presence of an ileo-ileal intussusception. A
magnetic resonance enterography was scheduled but,
due the occurrence of occlusive symptoms, a laparoscopic
exploration was performed. No intussusception was
found despite a close examination of the entire small
bowel with graspers.
The initial postoperative course was uneventful until

the 4th day, when an acute bowel obstruction occurred.
A nasogastric tube was placed. The persistence of symp-
toms led to another CT scan (Figure 1B) that revealed
the recurrence of the ileo-ileal intussusception.
An open surgery was performed as the previous attempt

at laparoscopy had failed to demonstrate the cause of the
intussusception. The intussusception was easily found, but
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Figure 1 Radiographic evidences of the suspected intussusception. (A) Initial typical ultrasound demonstration of intussusception. (B)
Computed tomography scan evidence of intussusception recurrence at day 5 after laparoscopic exploration.
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was irreducible due to a focal lesion of the intestine wall.
A resection with end-to-end anastomosis was performed.
The postoperative course was uneventful. Histopathology
confirmed the metastasis from the initial tumor (Figure 2).

Discussion
Intussusception is frequent and typically occurs in young
children; it is mainly idiopathic or due to the reaction of
lymphatic mesenteric nodes [4]. Less frequently, it is due
to small bowel lesion - mainly malformations or benign
tumors [5]. It is a rare entity in older children and adults,
where other etiologies, such as embryonic rests and rare
tumors, should be investigated [3]. Among tumors, most
Figure 2 Macroscopic view of the specimen showing the
intraluminal metastasis of osteosarcoma.
are primary, such as carcinomas or lymphomas, whereas
others are secondary and rare. The characteristic origins
of these metastases are lobular breast cancer, lung cancers,
renal carcinomas and melanomas [4]. Osteosarcoma
metastases have rarely been involved in such localization,
with less than ten reported cases, mainly in adults [6].
Characteristically, metastases of osteosarcomas are found in
lungs, bones, brain or liver. However, with the prolonged
survival lengths and the enhanced efficacy of chemo-
therapies, even in children, unusual localizations are
now reported, including the bowel. If carcinomatosis
represents a classic entity in the evolution of solid
tumors, focal lesions of the intestine wall are rare. The
duodenum and the jejunum seem to be involved most
of the time, while ileal, and recently gastric lesions,
have only been reported in a few cases each [7]. Once
the diagnosis of intussusception has been made, the
classic reported and recommended approach is surgi-
cal resection, especially when there is a single metasta-
sis [3]. In our reported case, the exact diagnosis was
delayed due to an initial spontaneous resolution of the
intussusception, probably during the anesthesia of the
first surgical procedure. Despite a close examination of
the bowel during this procedure, and the surgeon’s ex-
perience, the tumor was not detected. In similar cases,
with the actual knowledge of possible metastatic lesion
of osteosarcoma, one should consider in a second step
extracting the bowel through a small incision during
the same procedure in order to avoid missing these
intra-luminal lesions. The principal benefit of the open
procedure is to allow a meticulous palpation of the
bowel, as is recommended for the lungs for osteosarcoma
metastasis [2]. It has been well demonstrated in the latter
that manual exploration of pulmonary parenchyma leads to
a greater number of metastasis resections, which are known
to be a major survival prognosis factor [8]. In these onco-
logic situations, and despite all the well known advantages
of endoscopic surgery, the laparoscopic approach could be
enhanced by a step approach.
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Whatever the management of this patient, the prognosis
is poor according to previously reported cases. This is
probably due to the simultaneous or previous presence of
lung metastasis in all cases, as reported by Horiuchi and
colleagues [6]. A second explanation could be the time of
diagnosis, where the patient has already undergone mul-
tiple regimens of chemotherapy without having avoided
the spread of the disease in the circulatory system. Our
patient’s palliative treatment is currently being considered
with regard to the iatrogenic risk linked to further use of
such therapeutics. Even if some general treatments are
no longer available to such patients, surgery is required to
solve acute obstruction and to try to control the metastatic
disease in cases of a single secondary tumor [3].

Conclusion
Osteosarcoma metastasis causing intussusception is a
very rare entity, with a pejorative prognosis. In patients
with a history of metastatic osteosarcoma of the lungs,
the presence of a small bowel obstruction, together with
echographic and/or CT scan evidence of intussusception,
should lead to a manual exploration eventually associated
with a preliminary laparoscopic approach, because of the
need for a meticulous palpation of the lesion, potential re-
section, and the risk of misdiagnosing this entity.

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

Abbreviation
CT: Computed tomography.

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

Author’s contributions
All authors have been involved in the management of the patient and in the
conception of the manuscript. OA, KP and JMJ have been involved in
drafting the manuscript or revising it critically for important intellectual
content. All authors read and approved the final manuscript.

Author details
1Pediatric Surgery Unit, DMCP, Hôpital de l’Enfance, CHUV, Lausanne,
Switzerland. 2Pediatric Oncology Unit, DMCP, CHUV, Lausanne, Switzerland.

Received: 21 June 2013 Accepted: 1 August 2013
Published: 12 August 2013

References
1. Rejin K, Aykan OA, Omer G, Ensar Y, Bilge B, Inci A, Harzem O: Intra-abdominal

metastasis in osteosarcoma: survey and literature review. Pediatr Hematol
Oncol 2011, 28:609–615.

2. Harting MT, Blakely ML: Management of osteosarcoma pulmonary
metastases. Semin Pediatr Surg 2006, 15:25–29.

3. Idelevich E, Kashtan H, Mavor E, Brenner B: Small bowel obstruction
caused by secondary tumors. Surg Oncol 2006, 15:29–32.

4. Applegate KE: Clinically suspected intussusception in children: evidence-based
review and self-assessment module. AJR Am J Roentgenol 2005, 185:S175–S183.
5. Applegate KE: Intussusception in children: evidence-based diagnosis and
treatment. Pediatr Radiol 2009, 39(Suppl 2):S140–S143.

6. Horiuchi A, Watanabe Y, Yoshida M, Yamamoto Y, Kawachi K: Metastatic
osteosarcoma in the jejunum with intussusception: report of a case.
Surg Today 2007, 37:440–442.

7. Moses J, Gibson N, Plesec T, Plautz G, Kay M, Soldes O: Metastatic
osteosarcoma to the stomach and ascending colon in a pediatric patient
causing gastrointestinal hemorrhage. J Pediatr Surg 2013, 48:e1–e3.

8. Buddingh EP, Anninga JK, Versteegh MI, Taminiau AH, Egeler RM, van
Rijswijk CS, Hogendoorn PC, Lankester AC, Gelderblom H: Prognostic
factors in pulmonary metastasized high-grade osteosarcoma.
Pediatr Blood Cancer 2010, 54:216–221.

doi:10.1186/1477-7819-11-188
Cite this article as: Abbo et al.: Osteosarcoma metastasis causing ileo-
ileal intussusception. World Journal of Surgical Oncology 2013 11:188.
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
	Background
	Case presentation
	Discussion
	Conclusion
	Consent
	Abbreviation
	Competing interests
	Author’s contributions
	Author details
	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


