
E245© 2011 Forum Multimedia Publishing, LLC

ABSTRACT

Malignant primary tumors of the heart are very rare and in 
most cases are located in the left side of the heart, but involve-
ment of the moderator band of the right heart has not yet been 
described in the literature. We report the case of a 22-year-old 
woman who presented after an episode of transient sudden 
loss of consciousness. The transthoracic echocardiography 
(TTE) and transesophageal echocardiography evaluations 
showed an echogenic mass that originated in the right ven-
tricle and protruded into the tricuspid valve during systole. 
While operating on the patient, we found a sessile tumor that 
originated exclusively from the moderator band of the right 
ventricle. The tumor was completely resected through the 
tricuspid valve. An immunohistochemistry examination of 
the tumor confi rmed the diagnosis of a malignant fi brous his-
tiocytoma (MFH) (undifferentiated pleomorphic sarcoma). 
To our knowledge, this case is the fi rst of moderator band 
involvement among the 50 cases of primary MFH of the heart 
that have been reported in the literature. After a year and a 
half, TTE, computed tomography (CT), and positron emis-
sion tomography CT (PET-CT) showed the absence of car-
diac tumor, a normal tricuspid function, and no metastasis. 
The completeness of the surgical resection and the absence of 
local recurrence >1 year after surgery are encouraging signs 
for the patient’s outcome.

INTRODUCTION

Tumors of the heart are rare. Reports of autopsy series 
have indicated a combined incidence of 0.0017% to 0.28% 
for benign and malignant primary cardiac tumors [Lam 1993; 
Reynen 1996]. Malignant tumors, the majority of which are 
sarcomas, constitute up to 25% of cardiac neoplasms [Silver-
man 1980]. Sarcomas of the heart may consist of a variety 

of histologic types. Undifferentiated primary cardiac sarco-
mas usually develop on the left side of the heart, especially 
in the left atrium. Right heart involvement is rare, and mod-
erator band involvement has not yet been described in the 
literature.

We report a case of primary undifferentiated pleomorphic 
sarcoma that was situated in the right ventricle and originated 
from the moderator band. To our knowledge, this case is the 
fourth of right heart involvement and the fi rst of modera-
tor band involvement among the 50 cases of primary malig-
nant fi brous histiocytoma (MFH) of the heart that have been 
described in the literature.

CASE REPORT

A 22-year-old woman presented with a history of abdomi-
nal pain and nausea of 4 days’ duration. She also related an 
episode of transient sudden loss of consciousness 3 days pre-
viously. On her admission, the results of a clinical examina-
tion, blood tests, and chest radiography were unremarkable.

Transthoracic echocardiography (TTE) results showed 
a moderate pericardial effusion and an echogenic mass that 
originated in the right ventricle and protruded into the tri-
cuspid valve during systole. A transesophageal echocardiogra-
phy evaluation confi rmed the presence of a 40 × 50 mm mass 
located in the right ventricular outfl ow tract that protruded 
into the tricuspid valve. The pulmonary valve and pulmonary 
artery appeared normal. There was a moderate pericardial 
effusion without signs of pericardial tamponade.

A venous Doppler examination excluded a deep vein 
thrombosis, and an abdominal echocardiogram revealed no 
abdominal tumors or adenopathy. A computed tomography 
(CT) scan of the chest and abdomen also excluded the pres-
ence of other thoracic and/or abdominal masses. The differ-
ential diagnosis was either a ventricular myxoma or a malig-
nant tumor.

We performed the operation through a median sterno-
tomy and with standard, moderately hypothermic cardiopul-
monary bypass. When we opened the right atrium, a red-
dish yellow mass that protruded through the tricuspid valve 
into the right atrium came into view (Figure 1). The tumor, 
which was sessile and originated exclusively from the mod-
erator band of the right ventricle, was completely resected 
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through the tricuspid valve (Figure 2). The excised mass 
measured 50 × 45 × 35 mm and weighed 32 g. The patient’s 
postoperative course was uneventful, and she was discharged 
on the seventh postoperative day.

An extemporaneous histopathologic examination per-
formed during surgery revealed the presence of a fi brosar-
coma, which was completely resected with a good clear margin. 
A subsequent histopathologic examination with hematoxylin 
and eosin staining (Figure 3) and an immunohistochemistry 
examination (Figure 4) confi rmed the diagnosis of an MFH 
(undifferentiated pleomorphic sarcoma). Therefore, chemo-
therapy treatment was initiated immediately.

One year after the surgery, we performed TTE and 
positron emission tomography CT (PET-CT) examina-
tions, which demonstrated the absence of cardiac tumor, a 
normal tricuspid function, and no metastasis. After another 
6 months, we repeated the TTE evaluation and the CT scan 
and obtained the same good result.

DISCUSSION

Malignant primary tumors of the heart represent <40% of 
primary heart tumors [Burke 1995]. Most malignant tumors 
are sarcomas [Burke 1995], which include angiosarcomas, 
rhabdomyosarcoma, fi brous histiocytoma, myxosarcoma, 
spindle cell sarcoma, and unclassifi ed sarcoma [Meng 2002]. 
MFH is regarded as synonymous with undifferentiated sar-
coma [Burke 2004], whereas undifferentiated pleomorphic 
sarcoma is a high-grade malignancy neoplasm that shows 
fi broblastic or myoblastic differentiation and areas of marked 
cellular pleomorphism.

To our knowledge, this case is the 50th of primary MFH 
of the heart to be described in the literature and is the fi rst 
reported case of involvement of the moderator band of the 
right heart.

Figure 2. Site of tumor implantation.

Figure 1. Transatrial view of the tumor. Figure 3. Hematoxylin and eosin stain. Tumoral proliferation consist-
ing of spindle cells arranged in a focally storiform pattern, some with 
marked pleomorphism.

Figure 4. Immunohistochemical stain for S100 protein. Positive reaction 
in scattered histiocytoid cells with nuclear atypia.
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Of the 49 previously reported cases, 39 tumors (81%) were 
located in the left atrium (including 1 case of a multicentric 
tumor also found in the left ventricle [Donsbeck 1999]). In 
other cases, the tumor was located in the pericardium in 4 cases 
[Tanprasert 1981; Fujio 1986; Wilk 1998; Matsukuma 2008], in 
the right atrium in 1 case [Donsbeck 1999], and in proximity to 
an atrial septal defect in another case [Ozawa 1997].

Right heart involvement has been described for only 
3 other cases [Kern 1985; Bear 1987; Nawa 1997]. In one 
of these cases, an MFH of the heart located on the pul-
monic valve caused thrombotic occlusion of branches of the 
left pulmonary artery. In the other 2 cases, the tumor was 
located in the right outfl ow tract and the main pulmonary 
artery [Bear 1987; Nawa 1997], but the moderator band of 
the right ventricle was involved in neither of these cases, 
making the present case unique.

The mean age of presentation is approximately 40 years 
[Burke 1992] with no sex predilection. The symptoms depend 
on the location and extent of the tumor. Usually, patients are 
admitted to the hospital after a variable period of symptoms 
that range from a few weeks to several months. Dyspnea is 
the most common symptom, followed by chest pain, conges-
tive cardiac failure, palpitations, weakness, fever, and anemia 
[Putnam 1991].

To our knowledge, this case is the fi rst of sudden onset 
of the symptoms with a syncopal episode. This type of onset 
was probably due to the location of the tumor, which almost 
blocked the blood fl ow across the tricuspid valve.

Echocardiography is the primary tool for diagnos-
ing intracardiac mass lesions [Edwards 1994; Alam 1995]. 
Although a number of features help in differentiating sarco-
mas from benign myxomas, the picture is not easy to interpret 
[Kim 2003].

CT and magnetic resonance imaging scans of the chest and 
abdomen complement echocardiography in demonstrating the 
extracardiac extent of the tumor and the presence of metasta-
sis. MFH tumors usually metastasize, as confi rmed by the fi nd-
ings of >20 cases in the literature in which metastatic lesions 
secondary to probably hematogenous dissemination were 
observed [Okamoto 2001]. In our case, no metastatic lesions 
were observed in a CT examination performed at admission.

Complete surgical excision is the only mode of therapy that 
has been shown to prolong survival [Putnam 1991], which 
depends on the location of the tumor and the extent of myo-
cardium involvement. In our case, as in 55% of the cases in 
which involvement was limited to a small part of the ventricle, 
we managed to perform a complete resection of the tumor.

Survival times for patients with cardiac MFH have ranged 
from <1 month to 6 years after diagnosis, with a mean survival 
time of 1 year [Okamoto 2001]. Only 1 patient survived for 
6 years, and this individual underwent 5 additional surgeries. 
In our case, the patient is in very good condition a year and a 
half after the operation, and TTE, CT, and PET-CT exami-
nations have revealed no recurrences.

Although the patient underwent chemotherapy treatment 
after the operation with very good results, the role of adjuvant 
therapy remains undefi ned in the literature [Llombart-Cussac 
1998; Milicic 2007].

CONCLUSIONS

We have described a unique case of MFH with involve-
ment of the moderator band of the right heart. In this case, 
it is too early to predict the outcome, but the completeness 
of the surgical resection and the absence of local and general 
recurrence at a year and a half after the surgery are encourag-
ing signs for the patient’s outcome.

ACKNOWLEDGMENT

The authors express their gratitude to Professor Ugo 
Filippo Tesler for his encouragement and helpful advice.

REFERENCES

Alam M, Rosman HS, Grullon C. 1995. Transesophageal echocardiogra-
phy in evaluation of atrial masses. Angiology 46:123-8.

Bear PA, Moodie DS. 1987. Malignant primary cardiac tumors. The 
Cleveland Clinic experience, 1956 to 1986. Chest 92:860-2.

Burke AP, Cowan D, Virmani R. 1992. Primary sarcomas of the heart. 
Cancer 69:3857-95.

Burke AP, Virmani R. 1995. Tumor of the heart and great vessels. In: 
Atlas of tumor pathology. 3rd series. Fascicle 16. Washington, DC: 
Armed Forces Institute of Pathology. p 1-11.

Burke AP, Tazelaar H, Butany JW, et al. 2004. Cardiac sarcomas. In: 
Travis WD, Brambilla E, Muller-Hermelink HK, Harris CC, eds. 
Pathology and genetics of tumours of the lung, pleura, thymus and heart. 
Lyon, France: IARC Press. p 276-7.

Donsbeck AV, Ranchere D, Coindre JM, Le Gall F, Cordier J, Loire R. 
1999. Primary cardiac sarcomas: an immunohistochemical and grading 
study with long-term follow-up of 24 cases. Histopathology 34:295-304.

Edwards LC 3rd, Louie EK. 1994. Transthoracic and transesophageal 
echocardiography for the evaluation of cardiac tumors, thrombi, and val-
vular vegetations. Am J Card Imaging 8:45-58.

Fujio A, Kitano M, Asakura S, Matsui T. 1986. A case of malignant his-
tiocytoma of the epicardium [in Japanese with English abstract]. Nippon 
Kyobu Geka Gakkai Zasshi 34:267-71.

Kern SE, Cowen ME, Abrams GD. 1985. Malignant fi brous histiocy-
toma of the heart presenting as unilateral pulmonary thromboembolism 
and infarct. Hum Pathol 16:1279-81.

Kim J, Baek W, Kim K, Yoon Y, Kim D, Lim H. 2003. A primary cardiac 
sarcoma preoperatively presented as a benign left atrial myxoma. Chest 
44:530-3.

Lam KY, Dickens P, Chan AC. 1993. Tumors of the heart: a 20-year 
experience with a review of 12,485 consecutive autopsies. Arch Pathol 
Lab Med 117:1027-31.

Llombart-Cussac A, Pivot X, Contesso G, et al. 1998. Adjuvant chemo-
therapy for primary cardiac sarcomas: the IGR experience. Br J Cancer 
78:1624-8.

Matsukuma S, Yamaguchi H, Hamawaki M, Ito M, Matsuoka Y. 2008. 
Primary pericardial malignant fi brous histiocytoma causing cardiac tam-
ponade. Ann Thorac Surg 86:646-9.

Meng Q, Lai H, Lima J, Tong W, Qian Y, Lai S. 2002. Echocardio-
graphic and pathologic characteristics of primary cardiac tumors: a study 
of 149 cases. Int J Cardiol 84:69-75.



Th e Heart Surgery Forum #2010-1154

E248

Milicic D, Juretic A, Bulum J, et al. 2007. Primary malignant fi brous 
histiocytoma of the heart with skeletal muscles metastases. J Card Surg 
22:513-6.

Nawa S, Tamesue K, Yamamoto H. 1997. Fistula formation from neo-
vascularity developing in malignant fi brous histiocytoma of the heart. Br 
J Radiol 70:1066-7.

Okamoto K, Kato S, Katsuki S, et al. 2001. Malignant fi brous histiocy-
toma of the heart: case report and review of 46 cases in the literature. Int 
Med 40:1222-6.

Ozawa A, Iwasaki T, Miyake F, et al. 1997. A case of primary malignant 
fi brous histiocytoma of the heart with a left-to-right atrial shunt. Jpn 
Circ J 61:943-6.

Putnam JB, Sweeny MS, Colon R, Lanza LA, Frazier OH, Cooley 
DA. 1991. Primary cardiac sarcomas. Ann Thorac Surg 51:906-
10.

Reynen K. 1996. Frequency of primary tumors of the heart. Am J Cardiol 
77:107.

Silverman NA. 1980. Primary cardiac tumors. Ann Surg 191:127-38.

Tanprasert P, Vidhayasarronyut S, Dharamadhach A, Suchatlampong V. 
1981. A rare case of pericardial malignant fi brous histiocytoma. J Med 
Assoc Thai 64:473-9.

Wilk W, Janicki K. 1998. Primary intrapericardial malignant fi brous his-
tiocytoma. A case report. Pol J Pathol 49:43-6.



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


