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Two cases of massive pleural effusion noted only after induction
of anesthesia in living donor liver transplantation
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Abstract Two adult patients who underwent living donor

liver transplantation with acute accumulation of right-side

pleural effusion are reported. The chest X-ray of patient 1

showed no specific finding 3 days before the operation, and

patient 2 was known to have pleural effusion and under-

went pigtail drainage before transplant. After anesthesia

induction and insertion of central venous catheters, a por-

table chest radiograph was taken to confirm the positions of

the central venous catheters and endotracheal tube. A

massive right-side pleural effusion was noted unexpectedly

in both patients. Approximately 2,000 ml transudative fluid

was surgically drained through the right diaphragm in

patient 1 upon opening of the abdominal cavity. The acute

accumulation of massive pleural fluid in patient 2 was

caused by clamping of the pigtail drainage tube during

patient transfer to the operating room; upon unclamping of

the tube, 2,000 ml fluid was drained. The intraoperative

and postoperative transplant courses of both patients were

uneventful. Both were discharged from the hospital in

stable condition. Our cases suggest that chest X-ray after

induction of the anesthesia and before liver transplantation

surgery is recommended. In addition to documenting the

positions of the central venous catheters and endotracheal

tube, a potential life-threatening pleural effusion requiring

appropriate management may be detected.
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Introduction

The cost–benefit ratio and usefulness of a preoperative chest

X-ray (CXR) are controversial [1]. Joo et al. [2] suggested

that routine preoperative CXR should not be performed in

asymptomatic patients regardless of age. However, in the

setting of liver transplantation, CXR before the operation is

necessary [3]. The incidence of pleural effusion in end-

stage liver disease patients is high. It is also difficult to

determine how many days before the transplant operation

the CXR of those patients with pleural effusion can be

regarded as representative in terms of being pleural effusion

free or having a small effusion not requiring intervention.

Herein, we present two cases of massive pleural effusion

noted only after induction of anesthesia in the setting of

living donor liver transplantation (LDLT).

Case reports

Case 1

A 49-year-old man with end-stage liver disease secondary to

primary biliary cirrhosis was scheduled to undergo LDLT.

Preoperative liver transplant evaluation was conducted by

protocol [4]. Physical examination showed massive asci-

tes. Laboratory results were hemoglobin = 11.2 g/dl,
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hematocrit = 32.9%, and platelet count = 19,000/mm3.

His CXR showed no specific finding 3 days before the

planned operation (Fig. 1a). The patient walked from the

ward to the operation room on the day of operation without

remarkable dyspnea. Anesthesia was induced with fentanyl,

propofol, and atracurium. After intubation, both lungs were

listened to by stethoscope during breathing to rule out

bronchial intubation, and no sounds suspicious of right

pleural effusion were heard. Anesthesia was further main-

tained with isoflurane in an oxygen–air mixture. Fentanyl

was given whenever necessary, and atracurium was used as

muscle relaxant. Continuous monitoring by ECG, pulse

oximetry, arterial blood pressure, central venous pressure,

end-tidal CO2, urine output, and nasopharyngeal tempera-

ture was performed. After induction of general endotracheal

anesthesia and insertion of the central venous catheters, a

routine portable CXR was taken to confirm the positions of

the central venous catheters and endotracheal tube. The CXR

showed a massive right-side pleural effusion (Fig. 1b).

Approximately 2,000 ml transudative fluid was surgically

drained through the right diaphragm upon opening of the

abdomen. When and how this much pleural effusion accu-

mulated is not determined; anesthesia was started after rou-

tine checking of the identification of the patient, without

physical auscultation and percussion of the chest. PaO2

(FiO2, 0.9) after induction of anesthesia was 239 mmHg,

which then decreased to 178 mmHg when pleural effusion

was noted; it increased to 278 mmHg after drainage of the

pleural effusion. Heart rate and blood pressure of the patient

could be maintained within acceptable ranges, even after

drainage of the pleural effusion and ascites. Ascites and

blood loss were 1,350 and 1,210 ml respectively. The losses

were replaced with 1,200 ml 5% albumin, 375 ml leukocyte-

poor red blood cells, and 6,715 ml crystalloid. The transplant

operation proceeded unremarkably.

The drained pleural fluid was clear in appearance.

Analysis of this fluid showed protein = 1.8 g/dl (serum

protein, 5.7 g/dl), glucose concentration = 135 mg/dl

(serum glucose, 91 mg/dl), and amylase concentra-

tion = 57 IU/l (serum amylase, 82 IU/l). The pleural fluid

cell count was not increased (red blood cells, 580/mm3;

white blood cells, 240/mm3; neutrophils, 1%). The cytology

report was negative for malignancy, and cultures did not

show any bacterial growth. An acute onset of hepatic

hydrothorax was entertained as to the cause of the massive

unilateral pleural effusion.

A postoperative CXR taken in the liver intensive care

unit showed a small right pneumothorax without effusion

(Fig. 1c). The postoperative transplant course was

uneventful. The patient was discharged from the hospital in

stable condition and has had regular follow-up in our

hospital to present date.

Case 2

A 62-year-old man with end-stage liver disease secondary

to alcoholic liver cirrhosis complicated by massive ascites,

esophageal varices bleeding, hepatic encephalopathy, and

diabetes mellitus was scheduled for LDLT. Preoperative

liver transplant evaluation was performed by protocol [4].

A right-side pleural effusion was noted, and 1,500 ml was

subsequently drained using a pigtail tube (Fig. 2a). On the

day of the transplant operation, the patient was brought to

the operating room with the pigtail tube clamped. Anes-

thesia induction and maintenance was similar to that

described in case 1. After induction of general endotracheal

anesthesia, a routine portable CXR was taken to confirm

the positions of the central venous catheters and endotra-

cheal tube. A massive right-side pleural effusion was seen

(Fig. 2b). It was then noted that the pigtail tube had

remained clamped and was not opened when the patient

arrived in the operating room and throughout anesthesia

induction. Upon unclamping, approximately 2,000 ml fluid

was drained from the tube. PaO2 after anesthesia was

110 mmHg (FiO2 0.5), after increasing FiO2 to 0.75, PaO2

was 206 mmHg, and after drainage of pleural effusion,

Fig. 1 A 49-year-old male patient with end-stage liver disease

secondary to primary biliary cirrhosis. a Chest X-ray 3 days before

the operation showed no significant pulmonary findings. b Chest

X-ray in the operating room after induction of anesthesia showed

massive right-side pleural effusion. c Drained right pleural cavity

after transplant operation showed only a small pneumothorax
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PaO2 was 266 mmHg with the same FiO2. Blood and

ascites loss were 2,000 and 2,600 ml, respectively; the

patient received 2,800 ml 5% albumin, 2,370 ml RBC, and

8,510 ml crystalloids. Despite initial pulmonary concern,

both LDLT and postoperative course were uneventful.

Discussion

We presented two cases of massive pleural effusion noted

after induction of anesthesia in the liver transplant setting.

Three days before the operation, the CXR of case 1 was

totally free from pleural effusion; the massive right-side

pleural effusion was noted only after a routine CXR to check

positions of central venous catheters and endotracheal tube.

Similarly, the massive pleural effusion in case 2 was again

noted after routine CXR following anesthesia induction.

Both cases represent instances where pleural effusion in end-

stage liver patients may develop rapidly over a short period

of time. The amount of pleural effusion may be massive.

Hepatic hydrothorax in a patient with liver cirrhosis

without a primary cardiac or pulmonary disease was first

described in the 1950s and defined as significant when the

pleural effusion is greater than 500 ml [5]. The incidence

of hepatic hydrothorax is approximately 5–12% in patients

with liver cirrhosis [3]. It often occurs in the right side, but

left-side and bilateral effusions are also reported: frequency

is 85% for right-side, 13% for left-side, and 2% for bilat-

eral effusions [3]. Several mechanisms of hepatic hydro-

thorax are postulated. The most likely cause is direct

passage of peritoneal fluid into the pleural cavity via dia-

phragmatic defects [6], either grossly or microscopically

[7]. The other possible causes include passage of fluid from

the peritoneal into the pleural cavity via lymphatics,

decreased colloid osmotic pressure related to hypoalbu-

minemia, azygous vein hypertension with plasma leakage,

and thoracic duct lymphatic leakage [8].

Patients with hepatic hydrothorax may or may not have

ascites [9]. Both our patients had massive ascites: 1,350

and 2,600 ml was drained from the abdomen for case 1 and

case 2, respectively. Pleural effusion may limit lung

expansion and subsequently cause respiratory syndrome

such as dyspnea in a conscious patient, or decrease tidal

volume and increase airway pressure. Massive pleural

effusion may cause atelectasis, pneumonia, and poor

weaning in a ventilator-dependent patient [10]. Severe

arterial hypoxemia was reported in a preeclampsia patient

with unrecognized pleural effusion when under general

anesthesia but who did not manifest dyspnea before the

operation. Oxygenation in this patient improved after

draining the pleural effusion [11]. Any of the aforemen-

tioned respiratory impairments may influence the periop-

erative LDLT course in patients whose immunity has to be

deliberately suppressed by drugs to prevent organ rejection.

Therefore, pleural effusion in a transplant candidate should

be managed appropriately.

Most pleural effusions resolve with appropriate treatment

of the underlying cause. Fluid removal through pigtail drains

or chest tube is necessary in patients with massive pleural

effusion presenting with respiratory distress [10]. Removal

of the effusion was necessary in both our cases to avoid

possible intra- or postoperative respiratory complications.

As stated earlier, pleural effusion in end-stage liver

patients may develop rapidly over a short period of time. A

normal CXR taken a few days before the transplant oper-

ation may not be reliable, as exemplified by case 1. Further,

in case 2, almost 2 l fluid accumulated within less than 2 h

upon clamping of the drainage tube. These observations

provide a rationale for obtaining routine CXR after

induction of anesthesia and immediately before a long-

duration major operation such as liver transplantation in

end-stage liver patients.

References

1. Bouillot JL, Fingerhut A, Paquet JC, Hay JM, Coggia M. Are

routine preoperative chest radiographs useful in general surgery?

A prospective, multicentre study in 3959 patients. Association

des Chirurgiens de l’Assistance Publique pour les Evaluations

medicales. Eur J Surg. 1996;162:597–604.

2. Joo HS, Wong J, Naik VN, Savoldelli GL. The value of screening

preoperative chest X-rays: a systematic review. Can J Anaesth.

2005;52:568–74.

3. Strauss RM, Boyer TD. Hepatic hydrothorax. Semin Liver Dis.

1997;17:227–32.

4. Chen YS, Cheng YF, De Villa VH, Wang CC, Lin CC, Huang

TL, Jawan B, Chen CL. Evaluation of living liver donors.

Transplantation. 2003;75:S16–9.

5. Morrow CS, Kantor M, Armen RN. Hepatic hydrothorax. Ann

Intern Med. 1958;49:193–203.

6. Emerson PA, Davies JH. Hydrothorax complicating ascites.

Lancet. 1955;268:487–8.

Fig. 2 A 62-year-old male patient with end-stage liver disease

secondary to alcoholic cirrhosis a Preoperative chest X-ray with

pigtail in right lung. b Massive right-side pleural effusion was noted

after induction of anesthesia with clamped pigtail drain in place

420 J Anesth (2011) 25:418–421

123



7. Chen A, Ho YS, Tu YC, Tang HS, Cheng TC. Diaphragmatic

defect as a cause of massive hydrothorax in cirrhosis of liver.

J Clin Gastroenterol. 1988;10:663–6.

8. Garcia N Jr, Mihas AA. Hepatic hydrothorax: pathophysiology,

diagnosis, and management. J Clin Gastroenterol. 2004;38:52–8.

9. Kakizaki S, Katakai K, Yoshinaga T, Higuchi T, Takayama H,

Takagi H, Naggomine T, Mori M. Hepatic hydrothorax in the

absence of ascites. Liver. 1998;18:216–20.

10. Kwon AH, Matsui Y, Satoi S, Kaibori M, Kamiyama Y. Pre-

vention of pleural effusion following hepatectomy using argon

beam coagulation. Br J Surg. 2003;90:302–5.

11. Kinoshita R, Matsumoto Y, Yamada K, Tsubokawa T, Yamam-

oto K. Hypoxemia during cesarean section due to massive pleural

effusion in a patient with preeclampsia (in Japanese with English

abstract). Masui (Jpn J Anesthesiol). 2008;57:436–8.

J Anesth (2011) 25:418–421 421

123


	Two cases of massive pleural effusion noted only after induction of anesthesia in living donor liver transplantation
	Abstract
	Introduction
	Case reports
	Case 1
	Case 2

	Discussion
	References



<<
  /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
  /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 149
  /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 0.40
    /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 149
  /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 0.40
    /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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


