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source of bleeding was not identifi ed, because active bleeding 
was not observed. At the end of the surgical procedure, we 
confi rmed that the hematoma was not bleeding or further en-
larged (Fig. 1). The operation was performed without further 
complications and the patient was discharged without any 
neurological defi cits. In this patient, hemothorax and hema-
toma formation caused by the insertion of the Tuohy needle 
were recognized because the surgery was a VATS procedure. 
The multiple attempts to insert a Tuohy needle were sus-
pected to have caused injuries to the intercostal vessels and 
pleural perforation [3].

The intercostal artery arises from the descending thoracic 
aorta and divides into the anterior and posterior intercostal 
arteries [4]. The posterior intercostal artery subdivides into 
the posterior branch and the spinal branch. Together with 
the spinal nerve, the spinal branch enters the spinal canal 
via the intervertebral foramen, and subdivides into the dorsal 
somatic branch and the radiculomedullary artery. The radicu-
lomedullary artery further subdivides into the anterior and 
posterior segmental medullary arteries, which are accompa-
nied by the anterior and posterior nerve roots, respectively. 
The anterior and posterior segmental medullary arteries sup-
ply the ante rior and posterior spinal arteries. The artery of 
Adamkiewicz is the great anterior segmental medullary 
artery, the most important feeding vessel of the thoracolum-
bar spinal cord. The spinal-cord circulation is susceptible to 
intraoperative ischemic damage. Thoracic operations, such 
as the repair of aortic aneurysms, esophagectomy, and chest 
wall resection, pose a potential risk to the spinal-cord cir-
culation. An epidural needle inserted in an inappropriate 
direction toward the paravertebral fringes may injure the 
intercostal vessels. Causes of hypoperfusion include aortic 
cross-clamping, rib retraction, intercostal artery interruption 
or compression, and costo-vertebral junctional bleeding 
[5]. Anesthesiologists and surgeons should be aware that 
bleeding from the intercostal vessels and hematoma forma-
tion can reduce or interrupt spinal blood fl ow, including that 
in the artery of Adamkiewicz, resulting in a serious outcome 
[6].

In order to prevent intercostal vascular injury during a 
thoracic epidural insertion, anesthesiologists should picture a 
three-dimensional image of the neuraxial anatomy and the 
vertebral midline, and decide on an appropriate entry site, 
followed by insertion at an oblique angle toward the vertebral 
midline. The following precautions may also help to reduce 
complications: (1) avoid repeated needle insertions into a 
single intervertebral space; (2) avoid advancing the needle 
deeply; (3) ensure that the patient is in an appropriate lateral 
decubitus position or a sitting position, which facilitates loca-
tion of the vertebral midline; (4) use a transparent drape; and 
(5) use a median approach if possible.
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To the editor: Various complications related to thoracic 
epidural catheterization have been reported, including 
epidural hematoma or abscess, dural puncture, nerve injuries, 
intrapleural catheter placement, and pneumothorax [1,2]. 
However, to our knowledge, intercostal bleeding has not 
been reported; this complication may be rare. We report a 
case of intercostal bleeding associated with hemothorax and 
a hematoma external to the parietal pleura after a complicat-
ed Tuohy needle insertion procedure, which was visualized 
just after the start of video-assisted thoracoscopic surgery 
(VATS).

A 72-year-old woman (weight, 50 kg; height, 133 cm) was 
scheduled for wedge resection of the right lung by VATS. Her 
perioperative coagulation parameters were normal. Before 
the induction of general anesthesia, she was placed in the right 
lateral decubitus position for epidural catheterization. A 
Tuohy needle was inserted from a paramedian approach at 
the T4-5 intervertebral space. The skin insertion site was 1 cm 
downward to the right side of her back and 1 cm caudad to the 
tip of the T4 vertebral spinous process. At the initial insertion, 
the needle came into contact with the T5 vertebral lamina. 
The needle was withdrawn slightly and redirected cephalad 
incrementally, and was inserted in a cephalomedial direction 
toward the midline on the vertebral canal. Several attempts 
were made to insert the Touhy needle. The needle was ad-
vanced maximally 8 cm from her skin, but loss of resistance 
was not obtained. An epidural catheter was placed in the T3-4 
intervertebral space from a median approach. Neither blood 
nor air was detected during needle insertion. The patient did 
not complain of back pain or paresthesia.

Forty minutes after the placement of the epidural catheter, 
surgeons inserted a thoracoscope into the right pleural cavity. 
They immediately noticed an accumulation of uncoagulated 
blood in the cavity. A hematoma external to the parietal 
pleura was subsequently revealed after the suctioning of ap-
proximately 100 ml of blood. The hematoma was located out-
side the parietal pleura on the paravertebral fringes of the 
T4-5 intercostals, which was consistent with the intervertebral 
space in which the Tuohy needle insertions had failed. The 



198 Letters to the editor

References

1. Brull R, McCarney CJ, Chan VWS, EL-Beheiry H. Neurological 
complications after regional anesthesia: contemporary estimates of 
risk. Anesth Analg. 2007;104:965–79.

2. Inoue S, Nishimine N, Furuya H. Unintentional intrapleural inser-
tion of an epidural catheter: should we remove it or leave it in situ 
to provide perioperative analgesia? Anesth Analg. 2005;100:
266–8.

3. Iida Y, Kashimoto S, Matsukawa T, Kumazawa T. A hemothorax 
after thoracic epidural anesthesia. J Clin Anesth. 1994;6:505–7.

Fig. 1. At the end of the surgery, the 
hematoma was located on the paraverte-
bral fringes of the fourth and fi fth ribs, at 
the site of the failed Tuohy needle inser-
tions. No bleeding and no further enlarge-
ment of the hematoma were observed 
compared with earlier fi ndings

4. Agur AMR, Dalley AF. Spinal cord and its environment. In: Dal-
ley AF, editor. Grant’s atlas of anatomy. Baltimore: Lippincott 
Williams & Wilkins; 2004. p. 322–9.

5. Shamji MF, Maziak DE, Shamji FM, Ginsberg RJ, Pon R. Circula-
tion of the spinal cord: an important consideration for thoracic 
surgeons. Ann Thorac Surg. 2003;76:315–21.

6. Raz A, Avramovich A, Saraf-Lavi E, Saute M, Eidelman LA. 
Spinal cord ischemia following thoracotomy without epidural 
anesthesia. Can J Anaesth. 2006;53:551–5.

Address correspondence to: S. Amagasa
Received: July 11, 2007 / Accepted: November 9, 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


