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Traumatic intercostal arterial bleeding controlled
with a novel surgical technique: a case report
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Abstract

Introduction: A blunt thoracic trauma may cause arterial bleeding requiring operative treatment or endovascular
embolization or endovascular aortic stenting. A novel damage control technique to stop such bleeding is
presented.

Case presentation: We present the case of an 82-year-old Caucasian man who experienced rib fractures I-VII on
the left side and bleeding from damaged intercostal arteries after a blunt thoracic trauma. Emergency thoracotomy
was performed.

Conclusions: Effective hemostasis was achieved by using a rolled surgical swab and inserting it against the chest
wall next to the aorta with sutures pulled through the intercostal muscles and then sutured to the back side of the
patient. The patient died four days after the surgery due to a head injury sustained in the car crash.
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Introduction
Intrathoracic hemorrhage is a common finding asso-
ciated with blunt thoracic trauma, especially in older
people [1]. It is often related to traumatic intercostal ar-
tery (ICA) injuries associated with rib fractures [2,3].
When the bleeding is self-limiting, chest tube insertion
and fluid resuscitation represent the treatments of
choice. If the conservative treatment is not sufficient
and the bleeding continues, then exploratory thoracot-
omy or endovascular embolization or endovascular aor-
tic stenting may be treatment options [4-6]. Bleeding
from the posterior intercostal artery deep in the chest
can be very difficult to control [7]. We describe a novel
damage control technique to stop the bleeding from
injured intercostal arteries.

Case presentation
We present the case of an 82-year-old Caucasian man
with a history of coronary artery disease. He was the
driver of a vehicle involved in an accident in which two
cars collided while travelling at 80 to 100km/hour. He
was conscious immediately after the car crash and his
Glasgow Coma Scale was 15. On arrival at the Accident
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and Emergency Department (EA) he complained of neck
and chest pain but was hemodynamically stable. Trauma
computerized tomography (CT) revealed an unstable
fracture of the second cervical vertebrae, dislocated rib
fractures III-VII on the right side, dislocated rib fractures
I-VII on the left side and a fractured sternum. There was
also left-sided hemothorax with extravasation of the
contrast medium (Figure 1). Trauma CT did not reveal
any abdominal organ injuries. Soon after the trauma CT
had been performed, the patient suddenly became pulse-
less. An endotracheal tube was inserted and left sided
thoracotomy was performed in the EA. A large pool of
blood was encountered in the left thoracic cavity. The
blood was evacuated and open cardiac massage initiated.
A pulse was restored and the patient was transferred to
the operating theater (OR).
During surgery, it became obvious that there was con-

tinuous arterial bleeding from several ICAs at the level
of ribs V-VII on the left side of the thoracic cavity. The
bleeding source was determined to be close to the aortic
origin of these arteries. First, several hemostatic options
were attempted but there was no success using sutures,
hemostatic clips, electrocautery and tissue glue and
bleeding continued unabated despite several attempts
with these techniques. Finally, hemostasis was achieved
by using a surgical swab which was rolled tight and
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Figure 1 The computerized tomography shows left sided
hemothorax (red circle) and extravasation of contrast medium
to the thoracic cavity.
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inserted over the assumed bleeding site next to the des-
cending aorta. Three sutures were pulled through the
posterior thoracic wall from inside to outside. Sutures
were then applied around the surgical swab and pulled
to the back of the patient and then tied. These sutures
compressed the surgical swab around the bleeding sites
and the compression succeeded in stopping the bleeding
(Figure 2). Thoracotomy was closed and a halo vest was
set to stabilize the fracture of the second cervical
vertebrae.
He was transferred to the intensive care unit (ICU)

but soon his hemoglobin value dropped and his abdo-
men became swollen. He was taken back to the OR and
laparotomy was performed. Rupture and bleeding from
the mesentery of the transverse colon were detected.
Transverse colectomy and transverse colostomy were
Figure 2 A schematic figure. A surgical swab inserted adjacent to
the aorta and secured with three sutures.
undertaken. The patient was treated in the ICU during
the following days. There was no further post-operative
bleeding from the thoracic or abdominal cavities and he
was hemodynamically stable. However, he remained un-
conscious. Repeated head CT revealed the presence of
traumatic intracerebral hemorrhage. He died on the
fourth post-operative day due to this head injury.
Discussion
Exploratory thoracotomy has traditionally been the
treatment of choice for persistent hemothorax after
blunt thoracic trauma. In recent years, the feasibility and
reliability of transcatheter arterial embolization have
been demonstrated to be beneficial in controlling the
bleeding from an injured ICA [6,8]. Endovascular aortic
stenting has also been used successfully to control bleed-
ing from an ICA [4]. In our case, these types of endovas-
cular treatments were not viable options because the
bleeding was so intense that an emergency thoracotomy
had to be performed.
Bleeding from an ICA deep in the posterior chest wall

may be difficult to control surgically [7]. There was
bleeding from several ICAs very close to the thoracic
aorta of our patient. There are no straightforward surgi-
cal methods to control this kind of arterial bleeding. In
this patient, it was impossible to stop the bleeding with
traditional surgical techniques. In order to prevent ex-
sanguination, damage control hemostasis was achieved
with the surgical technique we have described above. In
our case, this novel technique worked well in controlling
the bleeding from the intercostal arteries. We had
planned to perform a definitive repair with an aortic
stent-graft and to remove the surgical swab during re-
thoracotomy some days later. Our patient died due to a
head injury incurred in the car crash on the fourth post-
operative day.
Conclusions
The damage control technique we describe is an option
when the bleeding from ICAs is difficult to control by
traditional surgical procedures.
Consent
Written informed consent for publication could not be
obtained from the patient’s next-of-kin despite all rea-
sonable attempts. The case is important for public health
and every effort has been made to conceal the identity of
our patient. There is no reason to believe that our
patient’s next-of-kin would object to this publication.
Competing interests
The authors declare that they have no competing interests.



Miettinen and Hakala Journal of Medical Case Reports 2012, 6:318 Page 3 of 3
http://www.jmedicalcasereports.com/content/6/1/318
Authors’ contributions
TH performed surgery and SM assisted in the surgery and both were major
contributors in writing the manuscript. All authors read and approved the
final manuscript.

Received: 18 November 2011 Accepted: 2 May 2012
Published: 25 September 2012

References
1. Yee WY, Cameron PA, Bailey MJ: Road traffic injury in elderly. Emerg Med J

2006, 23:42–46.
2. Laszlo K, Schreiber M: Management of the crushed chest. Crit Care Med

2010, 38:469–477.
3. O´Connor JVO, Byrne C, Scalea TM, Griffith BP, Neschis DG: Vascular injuries

after blunt chest trauma: diagnosis and management. Scand J Trauma
Resusc Emerg Med 2009, 17:42.

4. Töpel I, Steinbauer M, Paetzel C, Kasprzak PM: Endovascular therapy of a
ruptured intercostal artery aneurysm. J Endovac Ther 2004, 11:219–221.

5. Hagiwara A, Yanagawa Y, Kaneko N, Takasu A, Hatanak K, Sakamoto T,
Okada Y: Indications for transcatheter arterial embolization in persistent
hemothorax. J Trauma 2008, 65:589–594.

6. Chemelli AP, Thauerer M, Wiedermaan F, Strasak A, Klocker J, Chemelli-
Steinruber IE: Transcatheter arterial embolization for the management of
iatrogenic and blunt traumatic intercostal artery injuries. J Vasc Surg
2009, 49:1505–1512.

7. Hirshberg A, Mattox K: Top Knife. The Art & Craft Of Trauma Surgery. Castle
Hill Barns, Harley, Nr Shrewsbury, UK: tfm Publishing Ltd; 2005:171–174.

8. Carillo EH, Heniford BT, Senler SO, Sykes JR, Maniscalco SP, Richarson JD:
Embolization therapy as an alternative to thoracotomy in vascular
injuries of the chest wall. Am Surg 1998, 64:1142–1148.

doi:10.1186/1752-1947-6-318
Cite this article as: Miettinen and Hakala: Traumatic intercostal arterial
bleeding controlled with a novel surgical technique: a case report.
Journal of Medical Case Reports 2012 6:318.
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
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Competing interests
	Authors´ contributions
	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 0.0000
  /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


