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To the Editor,

Re-expansion pulmonary edema (REPE) often develops

as edema with increased permeability and warning signs

including dyspnea, cough, bloody foam-like sputum devel-

oping within 2 hr after rapid re-inflation of the lung, and

subacute (C3 days) or chronic collapse.1,2 A 58-yr-old male

with mandibular gingival cancer and a history of transient

pleuritic pain three days prior to surgical resection of the

cancer underwent general anesthesia. Preoperative spirog-

raphy revealed restrictive impairment, and a plain chest

x-ray revealed no evidence of bullae, although clear lung

markings were not visible at the apex of the right lung. After

nasotracheal intubation, breath sounds decreased in the

patient’s right lower lung and insufficient movement of his

right chest was observed. During surgery, the patient’s lungs

were ventilated using intermittent positive pressure venti-

lation (IPPV). Lung collapse occurred after surgery had been

in progress for about 4.5 hr. A chest x-ray revealed collapse

of all portions of the right lung and left mediastinal shift

(Fig. 1). The lung collapse was treated with tube drainage to

evacuate 1000 mL of air over 15 min. Immediately after

drainage was initiated, frothy secretions were observed in the

endotracheal tube. Chest x-ray examination at that time

revealed diffuse infiltration of the right lung, and pulmonary

edema developed immediately after re-expansion of the

collapsed alveoli (Fig. 1). The patient was treated with

dexamethasone, albumin, diuretics, and frequent suction, but

he continued to exhibit hypoxemia and dyspnea. Positive

end-expiratory pressure ventilation (PEEP) and aggressive

tracheal suctioning were initiated, and the patient’s condition

improved over a 60-hr period.

A follow-up interview with our patient after recovery

revealed that he had experienced sudden back pain when

descending stairs three days before surgery, but he ignored

the warning signs because the pain disappeared within a few

minutes. It is very likely that a small spontaneous pneumo-

thorax developed at that time. If chest x-ray examination had

been performed when the abnormal respiratory sounds

occurred, pneumothorax may have been detected earlier and

development of REPE may have been prevented. The

mechanisms of developing REPE are believed to include a

direct consequence of low alveolar oxygen concentration

associated with long-lasting lung collapse and an increase in

the permeability of pulmonary blood vessels by vasoactive

substances due to an acute increase in blood flow in pul-

monary capillary vessels.3 In the present case, lungs with

long-term collapse were treated with controlled positive-

pressure ventilation (FIO2 = 43%). Although PaO2 was

maintained at C100 mmHg during surgery, permeability of

lung vessels was increased after re-inflation. Abrupt increase

in blood flow in pulmonary capillaries rather than hypoxemia

in the alveoli was considered a principal cause of the

development of REPE. Due to spontaneous pneumothorax,

slow re-inflation using a Heimlich valve or water seal device

is recommended when treating patients with chronic lung

collapse.4 In our case, the rapid evacuation over about

15 min using a chest tube appeared to have increased blood

flow in the pulmonary capillary vessels and promoted the

development of REPE. REPE is usually treated with artificial

ventilation using oxygen therapy or PEEP, corticosteroids,

and diuretics.5 In our patient, respiratory management using

synchronized intermittent mandatory ventilation and PEEP
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was beneficial in decreasing airway secretions within a rel-

atively short period of time. Although no consensus exists

regarding the optimal level of PEEP for patients with REPE,

we were able to treat our patient with 10 cm H2O, a standard

level of PEEP.

It is important to carefully evaluate the length of time

and severity of lung collapse and avoid rapid de-airing with

excessive negative pressure when patients with pneumo-

thorax are treated with chest tube drainage. Considering the

risk of REPE when air evacuation is performed for the

treatment of lung collapse, the speed and volume of

de-airing should be carefully controlled. We obtained

patient consent for publication of personal information.
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Fig. 1 Diagnosed pneumothorax of the right lung (upper) and unilateral re-expansion pulmonary edema (lower) at the chest x-ray

624 Y. Momota et al.

123


	Re-expansion pulmonary edema following treatment �of spontaneous pneumothorax during oral surgery
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /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 [5952.756 8418.897]
>> setpagedevice


