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Primary leiomyosarcoma of a horseshoe kidney in
a woman with Turner syndrome: a case report
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Abstract

Background: Turner syndrome is characterized by complete or partial X-chromosome monosomy and has various
clinical features, including horseshoe kidney. Leiomyosarcoma is an extremely rare tumor that accounts for only
0.1% of all invasive renal tumors.

Case presentation: A 50-year-old Japanese woman presented at a community hospital with a chief complaint of
abdominal pain. Computed tomography revealed a horseshoe kidney with a hypovascular tumor (size, 9 × 7 cm)
showing calcification in the upper pole of the right kidney. Open right heminephrectomy and division of the
isthmus were performed. Histological examination revealed alternating fascicles of spindle cells with blunt
ended non-tapering nuclei and eosinophilic cytoplasm. The tumor had high mitotic activity with a mitotic
count of 8 mitoses/10 high-power fields. On the basis of these findings, we diagnosed the patient as having
leiomyosarcoma.

Conclusion: Primary leiomyosarcoma of the horseshoe kidney in a patient with Turner syndrome is a very
rare occurrence.
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Background
Turner syndrome (TS) affects approximately 1 in 2,000
live-born girls [1]. This condition is characterized by
complete or partial X-chromosome monosomy. The typ-
ical clinical features are short stature, ovarian dysgenesis
with concomitant primary amenorrhea, and lymphedema.
Horseshoe kidney has been observed in approximately
30% of patients with TS [2]. Although primary leiomyosar-
coma is the most common de novo renal sarcoma of the
kidney, it is an extremely rare entity that accounts for only
0.1% of all invasive renal tumors [3]. Here, we report a
unique case of leiomyosarcoma arising in the horseshoe
kidney of a patient with TS.

Case presentation
A 50-year-old Japanese woman presented at a community
hospital with a chief complaint of abdominal pain. Com-
puted tomography revealed a horseshoe kidney (Figure 1)
* Correspondence: goodwin@cc.hirosaki-u.ac.jp
2Department of Urology, Hirosaki University Graduate School of Medicine, 5
Zaifucho, Hirosaki 036-8562, Japan
Full list of author information is available at the end of the article

© 2014 Tanaka et al.; licensee BioMed Central
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
with a hypovascular tumor (size, 9 × 7 cm) showing calcifi-
cation in the upper pole of the right kidney (Figure 2).
The tumor was clinically diagnosed as a right renal cell
carcinoma (RCC) and was classified as cT3aN0M0, ac-
cording to the tumor-node-metastasis system [4]. Open
right heminephrectomy and division of the isthmus were
performed. Macroscopic examination revealed a solid, cir-
cumscribed, and yellowish-white tumor (size, 9 × 7 cm) in
the upper pole of the resected kidney (Figure 3). Histo-
logical examination revealed alternating fascicles of spindle
cells with blunt ended non-tapering nuclei and eosino-
philic cytoplasm (Figure 4). The tumor had high mitotic
activity with a mitotic count of 8 mitoses/10 high-power
fields. Immunohistochemical analysis revealed that the
tumor cells were strongly positive for alpha-smooth muscle
actin (Figure 5), desmin, vimentin, and Ki-67 (Figure 6).
On the basis of these findings, we diagnosed the patient as
having stage pT2aN0M0 leiomyosarcoma.
The patient was asymptomatic and disease free at 6 months

after the diagnosis.
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Figure 1 Enhanced abdominal computed tomography.
Abdominal computed tomography revealed a horseshoe kidney.
The arrowheads indicated the isthmus of the horseshoe kidney.

Figure 3 Macroscopic findings. Macroscopic examination revealed
a solid, circumscribed, and yellowish-white tumor, measuring 9 × 7 cm
in size, in the upper pole of the resected kidney (arrowheads).
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Conclusions
To the best of our knowledge, this is the first reported
case of primary leiomyosarcoma arising in a horseshoe
kidney in a patient with TS.
The risk of cancer in patients with TS has been estab-

lished. The overall risk of cancer is similar to that in the
general population [5]. However, in patients with TS, site-
specific risks were significantly increased for meningeal
tumors, childhood brain tumors, bladder and urethral
cancer, and ocular cancer and significantly decreased for
breast cancer [5]. Therefore, the hormonal abnormalities
associated with TS might affect the risk of hormone-
related cancers, and the chromosomal abnormality itself
might affect the cancer risk. The cancer risk was poten-
tially related to the absence of one or more genes on the
X chromosome that escape X-inactivation [6]. The X
Figure 2 Enhanced abdominal computed tomography.
Abdominal computed tomography revealed a hypovascular tumor,
measuring 9 × 7 cm, in the upper pole of the right
kidney (arrowheads).
chromosome has many cancer-related genes [7], and al-
lelic losses from the X chromosome have been noted in
several malignancies [8,9]. Such losses suggest that the
presence of one or more tumor-suppressor or DNA-repair
genes on the X chromosome is relevant to the etiology of
these tumors [5].
The phenotype of TS is highly variable, with a wide

variety of clinical conditions. Renal and/or collecting
system malformations, including horseshoe kidney, renal
malrotation, and collecting system malformations, have
been observed in 30–40% of patients with TS [2]. Al-
though most structural anomalies may initially be asymp-
tomatic, there may be a high risk of hypertension, urinary
tract infection, and hydronephrosis [2]. The incidence of
tumors in a horseshoe kidney is approximately 3–4 times
higher in patients with TS than in the general population
[10]. Therefore, it has been suggested to be caused by
chronic obstruction, lithiasis, and infection. RCC is the
most common neoplasm associated with horseshoe kid-
ney and is mostly found adjacent to or within the isthmus
[11]. Furthermore, horseshoe kidney is associated with a
2-fold increase in the relative risk of Wilms tumor and a
3- to 4-fold increase in the risk of transitional cell carcin-
oma [12].
Primary renal sarcomas are rare in adults and account

for approximately 1% of all primary renal malignancies,
whereas leiomyosarcoma constitute approximately 50–
60% of all cases of renal sarcoma [13]. Leiomyosarcoma of
the kidney most likely arises from the renal capsule,
smooth muscle fibers of the renal pelvis, sphincter ring
around the renal papilla, and internal blood vessels [14].
In contrast, the vast majority of malignant spindle cell tu-
mors of the kidney represent a component of a sarcoma-
toid carcinoma [13]. Sarcomatoid carcinomas arise from
either renal cell carcinoma or, less commonly, urothelial



Figure 4 Hematoxylin-eosin stained section of the tumor. The cells had alternating fascicles of spindle cells with blunt ended non-tapering
nuclei and eosinophilic cytoplasm (arrowheads) (magnification, 200×).

Figure 5 Section of the tumor stained for alpha-smooth muscle actin. The tumor cells were strongly positive for alpha-smooth muscle actin
(arrowheads) (magnification, 100×).

Figure 6 Section of the tumor stained for Ki-67. The tumor cells were strongly positive for Ki-67 (arrowheads) (magnification, 100×).
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carcinomas of the renal pelvis [15]. Although the spindle
cell component consisting of sarcomatoid RCC is often
positive for epithelial markers, leiomyosarcoma is very
rarely positive for keratins [16].
A few large series on primary leiomyosarcoma of the

kidney with an analysis of the prognosis have been re-
ported. Kendal analyzed the population-based surveil-
lance, epidemiology, and end results (SEER) registry and
reported on the survival of 112 patients with renal leio-
myosarcomas [3]. On the basis of the SEER data, the me-
dian overall survival (OS) was 25 months and the 5-year
OS rate was 25%. The tumor stage and age at diagnosis
were independent predictive factors for OS [3].
In conclusion, primary leiomyosarcoma of the horse-

shoe kidney in a patient with TS is a very rare occur-
rence. It is important to remember that this unusual
variant of renal leiomyosarcoma has the potential for ag-
gressive behavior, which can lead to metastasis.

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

Abbreviations
TS: Turner syndrome; RCC: Renal cell carcinoma; SEER: Surveillance,
epidemiology, and end results; OS: Overall survival.

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

Authors’ contributions
YT and TK were involved in drafting the manuscript. TK performed the
clinical follow-up and contributed to manuscript preparation. KO and II
performed the surgery. TK and CO were responsible for the concept and
design of this study, interpretation of the data, and critical revision of the
manuscript. All authors read and approved the final manuscript.

Author details
1Department of Urology, Aomori Prefectural Central Hospital, 2-1-1
Tsukurimichi, Aomori 030-8553, Japan. 2Department of Urology, Hirosaki
University Graduate School of Medicine, 5 Zaifucho, Hirosaki 036-8562, Japan.

Received: 31 January 2014 Accepted: 28 July 2014
Published: 4 August 2014

References
1. Stochholm K, Juul S, Juel K, Naeraa RW, Gravholt CH: Prevalence, incidence,

diagnostic delay, and mortality in Turner syndrome. J Clin Endocrinol
Metab 2006, 91:3897–3902.

2. Bilge I, Kayserili H, Emre S, Nayir A, Sirin A, Tukel T, Bas F, Kilic G, Basaran S,
Gunoz H, Apak M: Frequency of renal malformations in Turner syndrome:
analysis of 82 Turkish children. Pediatr Nephrol 2000, 14:1111–1114.

3. Kendal WS: The comparative survival of renal leiomyosarcoma. Can J Urol
2007, 14:3435–3442.

4. Sobin LH: TNM Classification of Malignant Tumors. New York: Wiley-Liss; 2002.
5. Schoemaker M, Swerdlow A, Higgins CD, Wright AF, Jacobs PA: Cancer

incidence in women with Turner syndrome in Great Britain: a national
cohort study. Lancet Oncol 2008, 9:239–246.

6. Brown CJ, Greally JM: A stain upon the silence: genes escaping X inactivation.
Trends Genet 2003, 19:432–438.
7. Liao DJ, Du QQ, Yu BW, Grignon D, Sarkar FH: Novel perspective: focusing
on the X chromosome in reproductive cancers. Cancer Invest 2003,
21:641–658.

8. Indsto JO, Nassif NT, Kefford RF, Mann GJ: Frequent loss of heterozygosity
targeting the inactive X chromosome in melanomas. Clin Cancer Res
2003, 9:6476–6482.

9. Cheng L, MacLennan GT, Pan CX, Jones TD, Moore CR, Zhang S, Gu J, Patel
NB, Kao C, Gardner TA: Allelic loss of the active X chromosome during
bladder carcinogenesis. Arch Pathol Lab Med 2004, 128:187–190.

10. Ying-Long S, Yue-Min X, Hong X, Xiao-Lin X: Papillary renal cell carcinoma
in the horseshoe kidney. Acta South Med J 2010, 103:1272–1274.

11. Alamer A: Renal cell carcinoma in a horseshoe kidney: radiology and
pathology correlation. J Clin Imaging Sci 2013, 3:12.

12. Buntley D: Malignancy associated with horseshoe kidney. Urology 1976,
8:146–148.

13. Moazzam M, Ather MH, Hussainy AH: Leiomyosarcoma presenting as a
spontaneous ruptured renal tumor-case report. BMC Urol 2002, 192:13.

14. Mondoumi SM, En-Nia I, Rioux-Leclerq N, Guille F, Lobel B: Leiomyosarcoma
of the renal pelvis. Scand J Urol Nephrol 2001, 35:425–427.

15. de Peralta-Venturina M, Moch H, Amin M, Tamboli P, Hailemarian S, Mihatsch
M, Javidan J, Stricker H, Ro JY, Amin MB: Sarcomatoid differentiation in renal
cell carcinoma: a study of 101 cases. Am J Surg Pathol 2001, 25:275–284.

16. Brown DC, Theaker JM, Banks PM, Gatter KC, Mason DY: Cytokeratin expression
in smooth muscle and smooth muscle tumors. Histopathology 1987,
11:477–486.

doi:10.1186/1756-0500-7-491
Cite this article as: Tanaka et al.: Primary leiomyosarcoma of a
horseshoe kidney in a woman with Turner syndrome: a case report.
BMC Research Notes 2014 7:491.
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
	Conclusion

	Background
	Case presentation
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ 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


