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MUCINOUSPLEURALEFFUSION
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Abs1ract-A52-year-oldfemalepatientwithalveolar-cencarcinoma

ofthelungispresented.Fromtheonsetofherillness,verystringypleu-
ralfluidwasobtainedateverypleuralpunctureanthroughtheperiodof

herhospitalization.Morbidanatomyrevealedalveolar-cellcarcinomaof
theleftlungandthesectionthroughthetumordisclosedseverallarge
mucin-containingcavities.Furthermore,withaviewtoanalysingthe

constituentsofglycoprotein,chemicalanalysiswascarriedoutOnthe
nativepleuralfluidandthepartiaUypurifiedmucin.Resultsprovedthat
themucinpurifiedinthepresentstagewasstillcontaminatedwitha
relativelylargeamountofhumanserumalbumin.Theauthorsdiscussed
therarityofthecasereportedonhereandtheanalyticalapproachtothe
mucinfoundinthealveolar-cencarcinomaofthelung.

Alveolar-cellcarcinomaofthelungisnotanextremelyraredisorder,andmaybe

accompaniedbyunilateralorbilateralpleurisywithserousorfibrinousexudateina

relativelyhighfrequency'),butnoreportsontheeidenceofpleurisywithmucinous

effusionhavebeenavailable.Thispaperdealswithafemalepatientwithalveolar-

cencarcinomaofthelunginwhommucinouspleuraleffusionwaspresentoverone

year・Herewedescribetheclinicalcourseofherillness,autopsyfindingsandthe
resultsobtainedfromthebiochemicalanalysisonthepleuralfluid.
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CASEREPORT

PatientK.F､,a52year-oldhousewife,WasadmittedmtheNaruwaGeneralHos-

pitalonJulyl3,1966,becauseofdyspneaandgeneralmalaise・Herpasthismry

revealedthatattheageofl6yearsshehad上eentreatedfortllber℃ulOuspleurisy

and5yearsbeforetheadmissionhadreceivedanoperationforoophoritis・Sincethen

shehadbeeningoodhealthuntil2monthspriortotheaamission,whenshebecame

illwithcoughandsputum・AttemptstorelieveitfailedoMoreover,shedeveloped

additionalsymptomsofdyspneaandgeneralmalaise・Onadmission,achestXray

disclosedpleuraleffusionintheleftpleuralcavity.Physicalexaminationsshoweda

bloodpressurell6/80mmHg,thepulsewasregularatll2,thetemperature36､8C.

Dunnessanddecreasedbreathsoundswereheardontheleftlung,andtherightbor-

derofcardiacdunnessextendedtotherightmidclaVicularline．′EhOracentagewas

carriedout,andstrawcoloredslightlytUrbidbutunusuallystringyfluidLwasaspira-

tedinwhichneithermberclebacininortypicalmalignantcellsweredetectable.The

significantlaboratorydataareshowninTablel.

Tablel.SignificantlaboratorydataobtaineddUringtheh"pitalizationattheNaruwa

GeneralHospital.

Blom

RBC,ノmrn3

Hb,%

WBC,/mm3

Differential

BloOdchemistry

BUN,mg/100ml

Cholesterol,

mg/100ml

Totalserumprotein,

g/100ml

Albumin,%

Alpha-glObulin,%

Beta-glObulin,%

Gamma-globulin,%

Fibrinogen,

mg/100ml

PIeuralfluid

Rivalta'stest

"llcounts,/mm3

TB

458×104

88

6,200

noabnor-

malities

10/23

50

negative

15

230

６●７
弱
加
泌
別

ESR,mm

ASLO,units

CRP

Enzymes

LDH,units

SGOT,units

SGPT,units

Liverfunctiontest

BSP,%

副
瑠
６

９
２

330

p"itive

650

negative

20(15min)

54(120min)

ShewasthoughttosufferfromanontuberculouspleUrisy,buthertreatmentwas

startedwithintrapleuralinjectionofadX毛nocorticalsteroidhormone,inadditionto

thetreatmentwithmajorthreetuberculostaticdrugs,i､e.SM,PASandlNH・The

sputumgraduallydiminished,butthepleUraleffusionremainedunchanged・TOrelieve
Brc

thedistresses,itwasnecessaryforhertoremovethefluidonceamonth,;butlater

onceaweek・Ateverypleuralpunctureaboutlliterofthefluid･muldbeaSpirated.

ShewastransferredtotheDepartmentofClinicalReseal℃h,CancerResearchlnstitute,
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becauseofpersistentandrefractorypleuraleffusionanditscuriousfindings.Onad-

missionphysicalexaminationrevealedapoorlynourishedwoman.Thepulsewasreg-
ularat84,thetemperature36､2C､,Respirationswererapid,shallowandregular，She

oftencoughedandcouldnotlieonherback,becauseofdyspnea.Thepositivephysical
examinationswerelimitedtothethorax・Theleftneckveinsweredistended・The

leftsupraclavicularfossawasshanowerthanthe.right・Therightborderofcardiac
dullnessextendedtotherightmidclavicularline,theleftwasundecided.Theapical

activitywasnotvisibleorpalpable・Theheart"undsweredear.Tactilefremitus
wasabsentovertheleftthorax,withdunnessanddecreasedbreathsound.Norales

wereaudible.AthumbsizetumorwaSvisibleontheleftanterioraxillarylinein

theeighthintercostalspace,whererepeatedthoracentagehadbeencarriedout・Itwas

hardandpainless.Nopathologicalfindingswerefoundintheabdomen.Neurological
e文aminationsdisclosednoabnormalities.

TheRKwas3､94minion/mm8withHbl2．4g/100ml,theWBC5,000,the

diferentialwasnormal・Theserumproteinwas7.4g/100ml．fractionationrevealed

60､0%albumin,2｡5%alpha-1globulin,5b5%alpha-2globulin,11%betaglobulin,

21%gammagrobulin・Theuncorrectedsedimentationratewas22mm/hr(Westergren).

Urinanalysesrevealednoabnormalities.Thebloodureanitrogenwas21mg/100ml,

fastingbloodSugar76mg/100ml,serumchOlesterol268mg/100ml,serumironlOO

"g/100ml.TheASLOtiterwasunderlOOTCddunitS,CRPwasnegative,Wa.R・

negative,RA-testnegative・Theserumelectrolytesweresodiuml35,potassium4､5,

chloridelO3,andcalcium4.7mEq/liter.CultureS:ofsputumfortuberdebacilliwere

negative.ECGwaswithinnormallimit,exceptforlowvoltageinthechestleads・A

chestXrayfilm:showedadensehomogenousshadowanovertheleftlungfield(Fig-

urel).Tomogramsyieldednopositiveinformationintheleftlungbecauseofthe

abnormaldensity.Bronchographycouldnotbecarriedoutbecauseoftheseverityof

herdistresses・Thoracentagewasperformed・MucinouspleuralfluidwasObtained,its

specificgravitymeasuredbyusingapy℃nometerwasl.019atl3C,nitrogencontent

wasO,49%(Kjeldam'smethod)．Whenthepleuralfluidwasdroppedintothecold

waterslightlyacidifiedwithaceticacidin:thesamewaytheRivalta'stestwas

carried6ut,precipitateappearedinafonnsimulatingaseajelly,andslowlyfellto

thebOttom(Figure2)．Thepleuralfluidwassterile,noacid-fastbaciniwerefound

andcultured,andacellbl"kcontainedmalignantcells.Thetumorontheleftchest

wallwasIEsectedforhistologicalexamination・Adiagnosisofmetastaticadenocarci-

nmnawasmade・Onthebasis"theresultsabovedescribedwemadearclinical

diagnosisofcarcinomatouspleurisy.

Atfirstshewastreatedwithintrapleuraladministrationofadrenocorticalsteroid

hormoneandonthel7thdayofherhospitalizationintrapleuralchromomycinAsonce

aweekwasaddedtothetreatmentabove-mentioned・TheseVereproductivecough

remainedunchanged・Thesputumwas､characteriStiCallythin,wateryandwhitein

color,andtheamountverymassive・Sheoftansufferedfromdyspnea.Administration

ofoxygenandaspiratiQnQf'thepleuIalfluidseemedtobethe.onlytreatment.We
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couldaspirateabouthalfaliterofthefluidateverypuncture・Twomonthslater

fromtheonsetofthetreatmentwithdrugsabove-mentionedthepleuralfluidseemed

tobecomethinnerinbothcolorandviscositythanbefore.Butherappetiteandbody

weightgraduallydecreasedandemaciationbecameseverer.TowardtheendofJuly

shewasinaterminalcondition,withtachycardia,、tachypneaandconfusedmental

condition.Shediedonthe26thJuly.Totalvolumeofthepleuralfluidaspirated

duringtheperiodofhospitalizationintheCancerResearch!Institutewasestimated

toreachupwardoffiveliters.

Autopsyrevealedthattheleftthoraciccavitywasalm"tcompletely"cupiedby

alargetumormasswhichadheredtightlytotheparietalpleuraandinvadedthe
“2

mediastinum.Thetumormasssurroundedcompletelytheentirelunginaformof

thickcortex.ThepleuralspacethecapacityOfwhichwasdiminishedbythetumor

invationremainedbeneaththeleftlateralchestwall,wheretherepeatedpleuralpunc-

tureshadbeencarriedout,andwasfilledwithmucinousflUidmixedwithnecrotic

debristothebrim・Thevolumeofmucinousfluidobtainedfromthepleuralspace

wasabout500ml.Thetumorwaswhiteorpinkincolor,andslimyandgelatinous

softinconsistency・Sectionthroughthetumordisclosednumerouscavitiesfinedwith

clearpalebrownmucinousfluid.Pressingandwashingoutthemucinfromthetumor,

itshowedspongelikestructure,thatis,itcomposedofcolumnsofcellsarrangedin

aradialmannerrunningfromtheouterlayerOfthelungtothepleura,aswasseen

inapineapplecutinaroundslice,andnumerouscavitiesranginginsizefroma

pinheadtowalnutwerefound・Theouterlayerofthelungwasaffectedbythe

tumor,andthevisceralpleurawasobscure,butmostpartsofthelungparenchym

remainedintact.Themainbronchiwerenormal.Theaorta,cavalveins,tracheaand

esophagusweresurroundedbythetumor,buttheinnersurfaceoftheseorganswere

savedfromthetumorinvasion.Thepericardiumwasalsoeffectedbythetumor,but

thepericardialfluidhadanormalappearance.Theheartwassmallinsizebutnor-

mal．Therightlungwaspressedbutyieldednoinformations.Nodistantmetastases

werefoundinanyotherorgans.

Thetumorstromawascomp"edofthealveolarwallswhichwerelinedbytall
●

cuboidorlowcolumnarneoplasticcellsinoneormorelayers・Thecenswerenot

ciliated.Thenucleiwereplacednearthebase,andovalandpale,withprominent

pinknucleoli・Insomefieldstherewerepapillaryprotrusionsfromthewall,andwhole

layersorsheetsofliningcellsbecamedetachedfromthewall・Insomealveolimucus

wasobserved,andinsomeareaswherethealveolarwallsfellintodestructionlarge

sacsfilledwithmucuswereformed(Figure3).

SPECIFICANALYSISOFTHEPLEURALFLUID

Immediatelyaftertheaspirationthepleuralfluidwasstoredintherefrigerator

at-20CuntilitWassubjectedtouse・Priortousethefluidwascentrifugedfor30

minutesat6,000rev/mininordertoremovethecenularelements.
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Table2.ChemicalcompositionofthepleuralfluidObtainedfromapatientwith

alveolar-cellcarcinomaofthelung.

ReferenceMethodValue

mg/100ml

Constituent

WeimerandMorshin

ditto

WinZler

ditto

DischeandShettles

EIsonandMorgan

Ayalaetal.

Tracey

(2)Totalboundhexose

Mucoproteinhexose

Totalboundhexose

Mucoproteinhexose

Fucose

HexQsamine

Sialicacid

Hexuronicacid

430

353

140

105

8-10

184

38．8

＋

(3)

、
ｊ
、
ｊ
、
ｊ
、
ノ

４
５
６
７

く
く
く
く

Thetrialofelectrophoreticanalysis,exceptforfreeelectrophoresisfailedtosepa-

ratetheconstituentsbecauseofthehighviscosityofthefluid,buttheelectrOphoretic

patternobtainedbyfreeelectrodloresisshowedtwopeaksasshowninFigure4・It

isnotyetdecidedwhiChpeakofthetwocorrespondstOthemucinoussubstanceit-
self｡

Totalhexoseinthesamespecimenofthefluidwasmeasuredbymeansofthe

twodifferentmethodsexamined,thatis,OfWeimerandMorshin2)andofWinzler8》・

EachvalueObtainedbythetwomethodsdidnotagreewitheachother・Alsosimilar

resultswereobtainedaboutthevaluesofmucoproteinhexose・Fucose,hexosamine,

sialicacidandhexuronicacidwereestimatedbyusingspecificmethodsforeach

substance.ThedataobtainedwereshowninTable2.

Anattempttopurifythemucincontainedinthefluidwasmadebyus・The

pleuralfluidwasdrOppedintoalaxgeamountofcoldwaterwhichwasslightly

acidifiedwithaceticacidandpHofwhichwasadjustedtoabout5､0．Mucinclot

Table3．Chemicalcomp"itionofthemucintwiceprecipitatedwithaceticacid

fromthemucinouspleuralfluid.

Constituent Value

％

Methm

Nitrogen

m垂唾e

REc"e

He叉鍾amine

SialiCacid

HexUronicacid

Totalsugar

Kjeldahl

WeimerandMfrShin

DischeandShettles

ElsonandMorgan

Ayalaetal.

Fishmanetal.(8)

10.2

3．1

0．07

7．2

8.2

13.6
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thusformedwascollectedanddissoIvedinas･small'anamountaspossibleofl%

solutionofsmiumcarbonate・MuCinclotwaS･again･madefromthesolutionofmucin

andredissolvedinthesamewayasdescribedabove.Onevolumeofthesolutionof

themucintwiceprecipitatedwasaddedslowlyinto9volumesofethanol-ethermix-

ture(1:1,vol/vol)undergentlestirring・Theprecipitateformedwascollectedanddried

invacuo.ThepulverizedmucinwassubjectedtochemicalanalysiSwithaviewto

theconstituentsofglycoprotein.TheresultsweregiveninTable3.Doublediffusion

testbyusingOuchterlony'smethod9)disclosedthatthemucinObtainedherewasstiU

contaminatedwitharelativelylargeamountofhumanserumalbumin.

DISCUSSIUN

Inourcasethefactthatanabnormalhomogenousdensityallovertheleftlung

fieldattheroentgenologicalexaminationmadeitdifficulttoknowchanges"curring

inthelung,andthatpleuralfluidcouldbeeasilyaspirated,andmoreoverthefact

thattheseverityofherdistressesmadeifdiffiCulttoperfOrmadditionalexaminations

ledustOmakeadiagnoSisofcarcinomatOuSpleUrisyb

OftheprimarymalignanCiesofthelUng,tliealveOlareCellcarcinomaiSbelieved!

toberare・TheincidenceofthediSeaseiSreportedrangingfromO.1%to4.0%as･

showninTeble4・Thisdiseasedoesnotresembleanyothergrowth.ItappearsgroSsly

intwoforms,amulfiplenodularfOrmandadiffUsefOrm,andbothformsmayOccur

atthesametime.Inourcasethetumoristhoughttobeanodularforminwhi℃h

nmilleSfusedCompletelyintooneandformedalargemass.Irrbothformsthetumor

ProducesmucinwhichcanbecommOnlyObserved｣macro-andmicrOscopicallyもThe，

fumormaybeofsoftandmucinousconsiStencybThemuCincanbescrapedfromthe

cutsurfaceanditspr"uctionisConfirmedatthemicr"cOpi℃alexamination,thatis,

thesecretionofmucinisobservedintheinvolvedalVeoli｣,ortliespaceslinedbytumor

Cens,aswasobservedinmanycases'7-24)．Butin､veryrarecasesitisobserv"macro-!

Table4.Theincidenceofalveolar<ellcarcinomaofthelung.

恥
》

Alveolarr_

cell

carcinoma

AnthoF

(Reference)

Year Primary

bronChial

and

lungcancer

０
０
５
１
０
２
６

●
●
●
●
●
○
●

４
１
２
０
１
０
０

206

900

275

1,000

1,095

450

521．

８
９
７
１
，
１
３

Ikeda(10)

Swan(11)

Goodetal.(12)

LangerandWillmann(13)

rbnconi(14)

Josef(15)"

WaltherandHeuck(16)

1“5

1“9

1950

1954

1956

1956

1962
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scopiCallyasamucin-containingcavity・InacasereportedbyL6hlein25)thesizeof

thelargestmucin-containingcavitywas8mmindiameter,and.S･choslW26)foundin､

hiscasealarge:cavitywhichwasfilledwithmucin,.though,nodetailedinformations

onitssiZeare'available..Thecavityfmmationin'thealveolar-ceUcarcinomais,rec-

ognized:tobeextremelyrare27),butpleurisymaysmnetimesoccur28),thoughmore

freqUentlynotbPleuralfluid,asreportedbyDecker27)in!hisreview,isobservedin

10%ofcasesiranginginquanｾityf1℃masmallamounttoa.chestfum,andserousor

fibrinousinnaturebNo'cases,however,everbeennotedinwhichmucinousipleural

fluidwasob%rV".Inwhata'mannerdidthepleurisywithmucinouseffusiondevelop

inthiscase？Thealveolar-cellcarcinomahavinganextremelymarkedtendencyto

producemucinmightSeCretealargeamountOf,mucinwhichaccumulatedinaform

ofsmallcavitiesbetweenthetumortissue,andsomecavitiesformedfuseintoones

andthuslargecavitiesbefonned・Ontheotherhandmucinsecretedfromthefumor

mightburstthroughthespacesfromtheframeworkofthetumortissue,intothe

plburalspaceandofferafeatureOfpleuriSy.Or,fromtheonSetofhernlnessthe

tumormightinvadethepleura,､developthereandsecretealargeamountofmucinto

giveafeatureofpleurisy・Thelatterpossibilityseemstobereasonableforus.

Mucinproductioninthealveolar-cellcarcinomahasattractedmuchattention,but

strikinglylittleinformationaboutthechemicalcompositionofthemucinhasbeen

published・Perhapsthisevidencemaybeduetotherarityofthediseaseandthediffi-

cultyinthepurificationofepithelialmucin.Itissowiththemucinoriginatedfrom

respiratoryorgans;nevertheless,mucinoussputumiscommonlyobservedinvarious

respiratorydiseases.Werner29)statedhisobservationaboutthechemicalcomposition

ofthemucinofsputumobtainedfromapatientwithacutebronchitis,buthisanaly-

ticalstudieswereperformedonthemerelydriednotpurifiedsputum.Accordingto

hisstudy,sputumcontainedl2.9%ofnitrogen,8.3%hexosamine,3.6%hexose,3．0%

fucose,3.8%sialicacid.Bourrillon30)reportedondetailedinvestigationsonthechemi-

calandphysicalpropertiesofthepleuromucoid・Butthisglycoproteinisnotepithelial

mucinbutalpha-1glycoprotein.Ourinvestigationreportedherewaslimitedtothe

chemicalanalysisperformedonthenativepleuralfluidandonthemucinpartially

purifiedinwhicharelativelylargeamountofhumanserumalbuminstillremained,

aswasestimatedintheOuchterlony'stest.Theresultsofourstudieshavenotyet

reacheddiscussingthechemicalpropertiesofthemucinoriginatedfromthealveolar-

cellcarcinomaofthelungButfortunately,wehavebeenabletocollectalarge

amountofthenativepleuralfluidduringtheclinicalcourseofthepatient,andhave

storedit・Weshallhaveanopportunitytopresenttheresultsoffurtherstudiesinthe

nearfuture.

SUMMARY

Acaseofwhatisbelievedtobeahithertoundescribedvariantofalveolar-cell

caI℃inomaofthelungisdescribed・A52year-oldwomanbecameillwithproductive
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cough,andherchestroentgenogramsimulatedapleurisywithachestfullamountof

effusion,andpleuralpuncturegavemucinousfluid・Afterayearperiodofhospitali-

zationshediedofgraduallyincreasingdyspneaandgeneralemaciation.Morbidana-

tomyrevealedanodularformofalveolar-cellcarcinomaof.thelung.About500mlof

mucinousfluidwaspresentinthepleuralcavity,andmoreover,sectionthroughthe

tumordiscl"edseverallargecavitesfilledwithmucin・Attemptsweremadetoana-

lysethenativepleuralfluidandthemucinpartiallypurified・Furthermore,webriefly

discussedthewayinwhichthemucinouspleurisydeveloped,andthechemicalcom-

positionofthemucinObtainedfromthealveolar-cellcarcinoma㎡thelung.
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Fig.1.Achestroentgenogramshowingadense

homogenousshadowallovertheleftlung
field．

Fig.2．TheRivalta'stestgivingaseajelly-like
coagulum.
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Fig.3.Microscopicfindingsofthealveolar-celltumorofthelun9.A)Tumortissueshowingthe
diffuseinvolvementofthelungalveoli.B)Papilla-likeprojectionsenclosingspacesfilledwith

B

nlllc1n．

ｊＡ B)

級

Fig.4．Freeelectrophoreticpatternshowingtwo
peaksintheascendingside.
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