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Abstract

Air embolism is a rare but potentially fatal complication of per-
cutaneous needle biopsy of the lung. We report a case of cerebral
air embolism which occurred during computed tomography (CT)-
guided needle biopsy. Air entering the aorta is depicted on CT-
fluoroscopy images of the procedure.
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Computed tomography (CT)-guided lung needle biopsy is a com-
mon diagnostic procedure for evaluating pulmonary lesions. The
most frequent complication is pneumothorax, followed by pul-
monary hemorrhage and hemoptysis [1]. Air embolism is an ex-
tremely rare but potentially fatal complication [2]. We present a
case of cerebral air embolism in a 69-year-old woman which oc-
curred during CT-guided lung biopsy. Air entering the aorta is
depicted on CT-fluoroscopy images of the procedure.

Case Report
A 69-year-old woman was admitted to our hospital for evaluation of an
abnormal opacity on a conventional chest radiograph taken as part of an
annual health check-up. A chest CT scan (5 mm thickness; Hispeed CT/i,
GE Yokogawa Medical System, Tokyo, Japan) showed a well-marginated
nodule 0.8 cm in diameter in the upper lobe of the right lung. The patient
was a nonsmoker and serum tumor markers such as squamous cell carci-
noma related antigen (SCC), neuron specific enolase (NSE), carcinoem-
bryonic antigen (CEA), and cytokeratin 19 fragment (CYFRA) were not
elevated. Although findings were not suggestive of malignancy, CT-guided
biopsy was requested to establish the diagnosis (Fig. 1A).

The patient was placed in the supine position and the pulmonary nodule
was localized using CT. Under CT-fluoroscopy guidance (1 sec per rota-
tion, 5 mm thickness; Hispeed CT/i, GE Yokogawa Medical System) with a
step-and-shoot approach, a 15 cm, 18G automated cutting needle (TEMNO
II, Allegiance Healthcare, Tokyo, Japan) was inserted into the lesion using a
single-needle technique. At first, the needle was situated medial to the
nodule and we did not sample the lesion here (Fig. 1B). The needle was
repositioned as shown in Fig. 2, the inner stylet extended into the lesion,

and a specimen acquired (Fig. 2). The patient did not cough during the
procedure. Immediately after the procedure was completed, she became
unresponsive and hypotensive. Resuscitation was begun in the supine po-
sition. Her heart rate and blood pressure returned to normal, but she did not
regain consciousness. A chest CT scan showed pulmonary hemorrhage
along the needle pathway and a small amount of pleural fluid or hematoma,
but no air bubble in the vessels. A cranial CT scan showed small air bubbles
in the right cerebral arteries (Fig. 3).

The patient was transferred to a hyperbaric-oxygen chamber within 60
min of the event. After the treatment she became gradually alert, but left
hemiplegia became apparent. Cranial magnetic resonance (MR) images,
including diffusion-weighted images, obtained 3 hr and 6 hr after the event,
did not show any evidence of acute infarction. One week after the event,
cranial MR images were repeated and cerebral infarction was observed in
the right frontal lobe (Fig. 4). After rehabilitation therapy, hemiplegia im-
proved markedly.

The pathologic examination of the pulmonary specimen revealed
cryptococcosis.

Discussion
CT-guided needle biopsy is a common procedure for evaluating
pulmonary lesions. We usually perform procedures according to
the clinicians� requests, though we have to remember critical
complications, as in this case, may occur on occasion. Radiologists
and clinicians should give careful consideration to the indication of
needle biopsy based on clinical information, including imaging
characteristics of lesions and the clinical risk factors for malig-
nancy, and should consider other methods of evaluation such as
short-term follow-up or utilization of other modalities.

There have been many reports concerning various complication
of this procedure. The most frequent complication is pneumotho-
rax, reported in about 27% of cases, followed by intrapulmonary
hemorrhage (11%) and hemoptysis (7%) [1]. Systemic air embo-
lism is a rare complication, reported in 0.07% of cases, and is
potentially fatal [1, 2]. The complication rates associated with an
automated cutting needle and fine needle aspiration are similar [3,
4]. In addition, when an on-site cytopathologist is not available,
automated biopsy devices provide a lower false negative rate [3].

The mechanism of air embolism in this case was thought to be
communication between the airway and a pulmonary vein during a
needle biopsy. We suspected there were two possible ways in
which air embolism could have occurred: (a) when the needle tip
was positioned within a pulmonary vein, communication betweenCorrespondence to: Satoshi Hirasawa, MD; email: hrsw@aurora.dti.ne.jp
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the atmosphere and pulmonary vein was created; (b) when the
needle penetrated a pulmonary vein and a bronchus or the air-filled
portion of a cavitary lesion or a cyst, communication between an
airway and a pulmonary vein may have been created. Coughing or
a Valsalva maneuver may increase airway pressure, facilitating
aspiration of air into the pulmonary vein [2, 5].

After this event, we reviewed the CT-fluoroscopy images
carefully and identified nondependent air in the ascending aorta
(Fig. 2). During the procedure we were not aware of air entering
the aorta. The needle pathway was adjacent to a pulmonary vein
(Fig. 1B). The needle we used was airtight, so we believe that the
air passage route was a bronchiolar–pulmonary venous communi-
cation.

Although air embolism as a complication associated with per-
cutaneous lung needle biopsy has been reported previously [2, 5–
11], this is the first report in which the CT-fluoroscopy images
have shown the appearance of air entry during the procedure. This
case suggests that air aspiration can be readily detected on CT-
fluoroscopy, and this possibility is very important because the
patient�s recovery depends on the early recognition of complica-
tions [6, 11, 12].

Immediate treatment should include the following: (a) removal of
the biopsy needle without tissue sampling, (b) placement of the pa-
tient in the flat spine position [12], (c) administration of 100%
oxygen, (d) routine supportive measures such as steroid and anti-
convulsant therapy, (e) immediate transfer to a hyperbaric oxygen
chamber [12].

In conclusion, during CT-guided lung biopsy operators should
review images carefully not only for needle tip position but also for
possible air entry into the aorta.

References
1. Sinner WN (1976) Complications of percutaneous transthoracic needle

aspiration biopsy. Acta Radiol Diagn (Stockh) 17:813–828
2. Wescott JL (1973) Air embolism complicating percutaneous needle

biopsy of the lung. Chest 63:108–110
3. Laurent F, Latrabe V, Vergier B, et al. (2000) Percutaneous CT-guided

biopsy of the lung: Comparison between aspiration and automated
cutting needles using a coaxial technique. Cardiovasc Intervent Radiol
23:266–272

4. Arakawa H, Nakajima Y, Kurihara Y, et al. (1996) CT-guided trans-
thoracic needle biopsy: A comparison between automated biopsy gun
and fine needle aspiration. Clinical Radiology 51:503–506

Fig. 1. A Chest CT scan shows a small opacity in

the upper lobe of the right lung. A pulmonary vein is

adjacent to the lesion (arrow). B CT-fluoroscopy
image shows the biopsy needle might have

penetrated the pulmonary vein. A specimen was

not taken here.

Fig. 2. CT-fluoroscopy image shows the biopsy needle in the lesion
and nondependent air in the ascending aorta (arrow).

Fig. 3. Cranial CT scan shows air densities in the branches of the

right middle cerebral artery (arrows).
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Fig. 4. Diffusion-weighted MR image obtained 1 week after the
event shows a high-intensity lesion in the right frontal lobe.

S. Hirasawa et al.: Air Embolism as a Complication of Lung Needle Biopsy 221



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


