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Transfusion related acute lung injury with
massive pulmonary secretion during cardiac
surgery. A case report
Julien Teodori1*, Kamal Rampersad1, Giovanni Teodori1, Roland Roopchand1 and Gianni Davide Angelini2
Abstract

A Indo-Caribbean patient undergoing cardiac surgery developed Transfusion Related Acute Lung Injury (TRALI) with
massive endobronchial secretion of clear fluid mimicking severe pulmonary edema. Hypoxemia and lung stiffness
were so severe that didn’t allow closure of the sternum on completion of surgery. The patient was treated with
invasive ventilation, high positive pressure and % FiO2 and aggressive endotracheal suction. After several hours,
secretions reduced spontaneously and the patient made an uneventful recovery.
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Background
Transfusion Related Acute Lung Injury is a rare complica-
tion. The clinical pattern shows hypoxemia with bilateral
pulmonary infiltrations, producing large amount of secre-
tion mimicking cardiogenic pulmonary edema. Treatment
is usually supportive with invasive ventilation. Herein we
describe a patient with TRALI syndrome who was under-
going elective coronary artery bypass Surgery (CABG) and
the strategy adopted for its management.
Case presentation
A 72 year-old Indo-Caribbean man with three-vessel cor-
onary artery disease underwent elective coronary artery
bypass surgery on the beating heart with left internal
mammary to the left anterior descending coronary artery
and a saphenous vein graft to the posterior descending
coronary artery.
Surgery was uneventful and the patient returned to

the intensive care unit in stable condition. Two hours
later, however, due to sudden bleeding and cardiac ar-
rest, he required resuscitation and re-exploration. In
order to control massive bleeding from a tear of the
aorta at the proximal venous anastomosis and the per-
sistent depressed cardiac function, it became necessary
to establish cardiopulmonary bypass. The hemoglobin
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(Hb) before re-exploration was 4.5 mg/dl. The tear in
the aorta was repaired, and the venous graft re-
implanted higher in the Ascending Aorta. Transfusion of
6 Units of packed red cells (PRC) and 3 Units of fresh
frozen plasma (FFP) was required to achieve Hb of
8.8 mg/dl at the end of surgery. Weaning from cardio-
pulmonary bypass was achieved with no inotropic sup-
port; however, it was difficult to ventilate the patient.
The lungs were very stiff and distended. Despite of high
positive pressure and % FiO2 the blood saturation
remained very low. This was soon followed by copious
pulmonary secretion requiring bronchial suction (around
100 ml of fluid collected each time), every 5 to 10 minutes.
The fluid was clear, yellowish, and not frothy. The total
amount of collected bronchial fluid before transfer to ICU
was over 1700 ml. An IABP was inserted, but any attempt
to close the chest resulted in significant decrease in the
systemic arterial pressure. The patient was therefore re-
turn to the intensive care unit with the chest open.
Repeated bronchial suctions were required for about five

hours before improvement in oxygen saturation. Bronchial
secretion reduced and then suddenly stopped two hours
after transfer to the ICU. Oxygenation improved and it
was possible to close the chest the following day. Respira-
tory distress remained and the patient was extubated on
day 5 postoperatively. He made a slow but uneventful re-
covery and was discharge home on day 20.
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Discussion
Transfusion related acute lung injury (TRALI) is a syn-
drome defined by acute pulmonary edema after transfu-
sion of any blood component [1] Suspect TRALI is
defined as fulfilmentof the definition of acute lung injury
occuring within 6 hours of transfusion, in the absence of
the other risk factors [2].
TRALI is considered one of the major causes of

transfusion-related morbidity with ABO incompatibility
and bacterial contamination, and the first cause of death
in U.S. [3]. Its incidence is similar in both sex and at any
age and is about 1 in 5000 transfusions [4]. The inci-
dence is probably underestimated due to lack of applica-
tion of diagnostic criteria.
The clinical pattern is dominated by acute respiratory

distress syndrome (ARDS). TRALI can be differentiated
from other forms of ARDS as invasive monitoring shows
normal intracardiac pressures. Lung damage is generally
transient and PO2 levels return to pre-transfusion levels
within 48–96 hours. The symptoms may occur during
6 hours after transfusion, showing dyspnoea, tachypnea,
hypotension and cyanosis [5]. Clinical exam shows se-
vere pulmonary distress but no signs of heart failure or
volume overload, confirmed by CXR analysis.
Treatment of TRALI is supportive with oxygen ther-

apy in the mild forms, and with mechanical ventilation
in the severe forms. Further blood product transfusion is
strongly discouraged. There is no evidence of benefit with
diuretics of corticosteroids [6]. Recovery is complete within
96 hours with no sequelae in the majority of the patients.
A small percentage may present persistent pulmonary infil-
trates up to seven days, and about 10% of cases have fatal
outcome despite aggressive support [7].
The pathophysiology of TRALI is based on activation

of neutrophil granulocytes at the onset of lung injury.
These are trapped in the pulmonary microcirculation
and oxygen free radicals and protheolitic enzymes are
released. Pulmonary capillary leak syndrome develops
with exudation of fluids and proteins. There are three
main theories supported in literature: the first theory
suggests the role of donor antibodies against recipient
leukocytes causing complement and neutrophil activa-
tion with subsequent endothelial damage. This theory is
supported by the presence of donorderived antibodies to
HLA class I antigens and neutrophils in up to 89% of
TRALI cases. The second theory is a “two hit hypoth-
esis” where the first hit is an underlying condition of the
patient with stimulation of adherence of neutrophils to
the pulmonary epithelium. The second hit is associated
with transfusion with reaction between antibody of the re-
cipient and surface antigens on RBCs donor causing imme-
diate degranulation of neutrophils [8]. Cardiopulmonary
Bypass used in cardiac surgery with its well-known sys-
temic inflammatory response can be considered as part of
the “first hit”. The third hypothesis justifies the presence of
this syndrome also in neutropenic patients by suggesting
direct lung damage with endothelial fenestration, caused
by the presence of high levels of vascular endothelial
growth factor (VEGF) or antibodies to class II HLA anti-
gens in donor’s blood [9].
Prevention for this syndrome is difficult. The main pro-

cedures able to reduce the incidence of TRALI are the use
of predominantly male plasma for preparation of high-
volume plasma components and pooling of plasma prod-
ucts [10]. Other strategies planned are to reduce the use
of plasma from donors at high risk for HLA immunization
(i.e. previously pregnant females) and not to transfuse pa-
tients at risk (i.e. those in severe clinical condition) with
RBCs stored longer than 14 days or platelets stored longer
than 2 days.
Conclusions
Transfusion Related Acute Lung Injury (TRALI) is a rare
but potentially lethal complication after heart surgery.
This case report highlights the need for conservative
management with mechanical ventilation of the lungs,
frequently repeated suction of secretion from the endo-
tracheal tube and avoidance of further transfusions.
Leaving the chest open facilitates lung ventilation and
minimises cardiovascular impairment.
Consent
Written informed consent was obtained from the patient
for publication of this case report. A copy of the written
consent is available for review by the Editor-in-Chief of
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The case description was performed in accordance to

the latest Declaration of Helsinki.

Abbreviations
TRALI: Transfusion related acute lung injury; CABG: Coronary artery bypass
graft; Hb: Haemoglobin; PRC: Packed red cells; IABP: Intra aortic balloon
pump; ICU: Intensive care unit; ARDS: Acute respiratory distress syndrome;
CXR: Chest X Ray; RBC: Red blood cells; VEGF: Vascular endothelial growth
factor.

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

Authors’ contributions
JT collected data and drafted the manuscript. KR and RR were the
anestethists of the case and contributed in the draft. GT was the surgeon of
the case and conceived the the case report. G.D.A. participated in the draft
of the manuscript and editing. All authors read and approved the final
manuscript.

Author details
1Caribbean Heart Care Medcorp, Port Of Spain, Trinidad and Tobago. 2NILH
Imperial College London, London, UK.

Received: 13 November 2013 Accepted: 17 March 2014
Published: 2 April 2014



Teodori et al. Journal of Cardiothoracic Surgery 2014, 9:64 Page 3 of 3
http://www.cardiothoracicsurgery.org/content/9/1/64
References
1. Vlaar APJ, Hofstra JJ, Determann RM: The incidence, risk factors, and

outcome of transfusion-related acute lung injury in a cohort of cardiac
surgery patients: a prospective nested case control study. Blood 2011,
vol. 117(no. 16):4218–4225.

2. Kleinman S: A perspective on transfusion-related acute lung injury two
years after the Canadian Consensus Conference. Transfusion 2006,
46:1465–1468.

3. Holness L, Knippen MA, Simmons L, Lachenbruch PA: Fatalities caused by
TRALI. Transfus Med Rev 2004, 18:184–188.

4. Silliman CC, Ambruso DR, Boshkov LK: Transfusion-related acute lung
injury. Blood 2005, 105:2266–2273.

5. Vlaar APJ, Juffermans NP: Transfusion-related acute lung injury: a clinical
review. The Lancet 2013, 382(9896):984–994.

6. Kleinman S, Caulfield T, Chan P, Davenport R, McFarland J, McPhedran S,
Meade M, Morrison D, Pinsent T, Robillard P, Slinger P: Toward an
understanding of transfusion-related acute lung injury: statement of a
consensus panel. Transfusion 2004, 44(12):1774–1789.

7. Moore SB: Transfusion-related acute lung injury (TRALI): clinical
presentation, treatment, and prognosis. Crit Care Med 2006, 34:S114–S117.

8. Marik PE, Corwin HL: Acute lung injury following blood transfusion:
expanding the definition. Crit Care Med 2008, 36:3080–3084.

9. Finlayson J, Grey D, Kavanagh L, Witt C: Transfusion-related acute lung
injury in a neutropenic patient. Intern Med J 2011, 41(8):638–641.

10. Sayah DM, Looney MR, Toy P: Transfusion reactions: newer concepts on
the pathophysiology, incidence, treatment, and prevention of
transfusion-related acute lung injury. Crit Care Clin 2012, 28(3):363–372.

doi:10.1186/1749-8090-9-64
Cite this article as: Teodori et al.: Transfusion related acute lung injury
with massive pulmonary secretion during cardiac surgery. A case report.
Journal of Cardiothoracic Surgery 2014 9:64.
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
	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


