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Extramedullary haematopoiesis presented as
intrathoracic tumour in a patient with
alpha-thalassaemia
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Abstract

The authors report a case of extramedullary haematopoiesis (EMH) presenting as an intrathoracic tumour in a
patient with alpha-thalassaemia. CT scan and MRI of the chest were obtained and followed by tumour excision.
Compared to beta-thalassaemia, only two cases of EMH in patients with alpha-thalassaemia have been described in
the literature. A possible reason for this disparity is discussed.
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Background
Extramedullary haematopoiesis (EMH) is a compensatory
phenomenon in hematological diseases with insufficient
blood cell production, either due to a bone marrow replace-
ment disease (e.g. myelofibrosis) or hemolytic anaemia with
ineffective erythropoesis (e.g. betathalassaemia, sickle cell
anaemia, and hereditary spherocytosis). Only a few patients
with alpha-thalassaemia have been reported to present
EMH [1,2].
Case presentation
A 42-year-old female immigrant from Vietnam with
known alpha-thalassaemia (Hb H disease) was admitted
to the Department of Neurosurgery of our hospital due
to persistent back pain, lumbago and intermittent pain
in the right lower limb. Upon admission her haemogram
showed a haemoglobin level of 9.6 g/dl and a mean
corpuscular volume of 69.8 fl. The past medical history
included a splenectomy in 2006 and repeated blood
transfusions within the last 4 years. In 1998, a examin-
ation of her Hb H disease revealed numerous Hb H cells
with Brilliant Cresyl Blue staining, 16.8% Hb H, 2.5% Hb
A2 and 2.7% Hb F by Haemoglobin electrophoresis, as
well as a α°/α+α-genotype with α --SEA deletion on one
chromosome. The requisite point mutation on one allele
of the other chromosome remains unknown.
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A CT scan of the chest obtained in the referring hos-
pital showed a paravertebral, ovoid smooth tissue mass
in the right thoracic cavity. This mass was 6.6 cm ×
3.3 cm in size, reaching from Th7 to Th9 (Figure 1A).
An MRI of the chest could not rule out a tumour inva-
sion into the spinal canal (Figure 1B). The patient was
subjected to a video-assisted thoracoscopy that revealed a
well-demarcated, dark-coloured tumour in the right thor-
acic cavity, without infiltration of the lung (Figure 2A).
Thus, a posterolateral thoracotomy with careful dissection
of the tumour mass was performed along with the preser-
vation of intercostal blood vessels and nerves. Invasion into
the intervertebral foramen was not observed and the mass
could be resected completely. The histological examination
of the mass revealed EMH. The postoperative course was
uneventful and an MRI of the chest, obtained 7 months
after surgery, revealed no local recurrence (Figure 2B).
Discussion
EMH is a compensatory mechanism due to bone mar-
row dysfunction. This haematopoetic response is most
often microscopic, but can also result in organomegaly
or the development of tumour-like masses, usually
affecting the liver, spleen, and lymph nodes, while the
intrathoracic cavity is less frequently involved [3,4].
Intrathoracic EMH masses are generally located in the

posterior mediastinum but can also manifest as interstitial
pulmonary abnormality, pleural mass or haemothorax,
either alone or in combination. EMH can be single or
l Ltd. 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.

mailto:Bobylev.Dmitry@mh-hannover.de
http://creativecommons.org/licenses/by/2.0


Figure 1 Preoperative images. A) CT scan of the chest demonstrated a paravertebral soft tissue mass (white arrow) through the region
Th7 – Th9. B) MRI of the chest could not exclude an invasion into the spinal canal.
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multiple and may present bilaterally. As it is mostly
an asymptomatic finding, intrathoracic EMH is usually
detected incidentally on chest radiographs. The diagnosis
can be established with percutaneous fine-needle aspiration
or thoracoscopic biopsy. EMH usually regresses or disap-
pears after treatment with blood transfusions and hydroxy-
urea. Radiation therapy or surgical intervention can be
required in case of clinical symptoms, especially if spinal
cord compression occurs [5-7], or in case of rapid growth
which can lead to an increased risk of rupture and consecu-
tive haemothorax.
Only two cases of alpha-thalassaemia (Hb H disease)

associated with intrathoracic EMH have been previously
reported. Wu et al. described the case of intrathoracic
EMH in a 34-year-old male who initially presented with
nonspecific symptoms, extreme hyperbilirubinaemia and
multiple intrathoracic bilateral paravertebral tumours
[1]. In the report of Chu et al., a 44-year-old patient
developed dyspnea and a massive left-side haemothorax.
A CT scan and MRI of the chest showed multiple
paravertebral masses, which were found to be EMH by
thoracoscopic biopsy [2].
Figure 2 Intraoperative photo and postoperative image. A) Intraopera
(* = extramedullary haematopoietic tumour). B) MRI of the chest, obtained
In general, haemolysis, rather than ineffective erythro-
poiesis, is the primary cause of anaemia in Hb H disease
and, therefore, EMH is a very rare complication.
However, so-called “non-deletional Hb H” (with a
point-mutation in the third allele) is often more
severe and likely to require transfusions, as the non-
functional alpha globin chain of the haemoglobin
molecule can bind to the red blood cell membrane,
causing an increased rate of both haemolysis and
ineffective erythropoiesis (with erythroid apoptosis in
the bone marrow) [8].

Conclusion
This case report suggests that EMH should be consid-
ered in the differential diagnosis in alpha-thalassaemia
patients with an intrathoracic mass.

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
tive photo showing a well-demarcated, dark-coloured mass
7 months after surgery, revealed no local recurrence.
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g/dl: Grams per decilitre; fl: Femtolitre; Hb: Haemoglobin; Hb A: Adult
haemoglobin; Hb F: Fetal haemoglobin; α -- SEA: Southeast Asian type;
Th: thoracic vertebrae.

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

Authors’ contributions
All authors have no financial or other interests regarding the submitted
manuscript. DB conceived the study, wrote the manuscript, RZ participated
in the coordination of this study, provided the information of the patient,
performed literature search, AH supervised and reviewed the manuscript,
MK was the operating surgeon of the patient, supervised and reviewed the
manuscript. All authors read and approved the final manuscript.

Acknowledgments
We acknowledge the support by the German Research Foundation
(Deutsche Forschungsgemeinschaft).
The authors also thank Dr. Arne Trummer (Department of Hematology,
Hemostasis, Oncology and Stem Cell Transplantation, Medical School
Hannover, Germany) for his help in writing of manuscript.

Received: 28 August 2012 Accepted: 29 April 2013
Published: 1 May 2013
References
1. Wu JH, Shih LY, Kuo TT, Lan RS: Intrathoracic extramedullary

haematopoietic tumour in haemoglobin H disease. Am J Hematol 1992,
41(4):285–288.

2. Chu KA, Lai RS, Lee CH, Lu JY, Chang HC, Chiang HT: Intrathoracic
extramedullary haematopoiesis complicated by massive haemothorax in
alpha-thalassaemia. Thorax 1999, 54:466–468.

3. Bartlett RP, Greipp PR, Tefferi A, Cupps RE, Mullan BP, Trastek VF:
Extramedullary haematopoiesis manifesting as a symptomatic pleural
effusion. Mayo Clin Proc 1995, 70:1161–1164.

4. Smith P, Manjoney D, Teicher J, Choi KN, Braverman AS: Massive
haemothorax due to intrathoracic extramedullary haematopoiesis in a
patient with thalassemia intermedia. Chest 1974, 65:210–212.

5. Verani R, Olson J, Moake JL: Intrathoracic extramedullary haematopoiesis:
report of a case in a patient with sickle cell disease-B Thalassemia. Am J
Clin Pathol 1980, 73:133–137.

6. Giron J, Fojadet P, Saus N: Diagnostic approach to mediastinal masses. Eur
J Radiol 1998, 27:21–42.

7. Coşkun E, Süzer T, Sermez Y, Kildaci T, Tahta K: Spinal cord compression
secondary to extramedullary haematopoiesis in thalassemia intermedia.
Eur Spine J 1998, 7:501–504.

8. Cohen AR, Galanello R, Pennell DJ, Cunningham MJ, Vichinsky E:
Thalassemia. Haematol Am Soc Hematol Educ Prog 2004:14–34.

doi:10.1186/1749-8090-8-120
Cite this article as: Bobylev et al.: Extramedullary haematopoiesis
presented as intrathoracic tumour in a patient with alpha-thalassaemia.
Journal of Cardiothoracic Surgery 2013 8:120.
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
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	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


