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Abstract:Paralysisoftherecurrentlaryngealnerve（RLN）cancausehoarseness
anddysphagia,butunilateraldamagerarelyresultsinamajorproblemwithdysphagia.
Whenotherconditionsthatcausedysphagiaarepresent,however,thedysphagiaisoften
prolonged,andoralintakebecomesnearlyimpossible.Herewereportonacaseof
successfuldirectswallowingtherapybyheadrotationina77-year-oldmalefollowing
postoperativebilateralRLN paralysisafterathoracicaorticaneurysm repair. He
complainedthathoarsenesshadappearedbeforesurgery,butdysphagiadevelopedfrom
complicatingRLNparalysisandcerebralinfarctionaftersurgery.Thepatientwasbeing
fedviaanasogastrictubebecauseofaspiration,butbecausetherewerebilateral
differencesinpharyngealfunction,directswallowingtherapyusingheadrotationwas
effective.Webegandirectswallowingtherapyusingthiscompensationmethod.The
patientachievedsufficientoralintakeandwasdischargedfromourhospital.Whether
directswallowingtherapycanbeperformedusuallyplaysanimportantrolefor
discontinuationofnasogastrictubefeedinginpatientswithseveredysphagia.Inpatients
whoareelderlyorhavecomplications,weshouldbeawareofpharyngealfunctioneven
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incaseswithRLNparalysis.Then,directtrainingfordysphagiathroughmethodssuch
asheadrotationmightbeuseful.

KeyWords:Bilateralrecurrentlaryngealnerveparalysis,Dysphagia,Rehabilita-
tion,Headrotation.

Introduction

Therecurrentlaryngealnerve（RNL）controlsthemovementoflaryngealmusclesandsensation
inthelowerhalfofthelarynx.Afterbranchingoffthevagalnerveinthethoraciccavity,therightRLN
passesunderthesubclavianarteryandtheleftRLNrunsanteriortoposteriorundertheaorticarch,and
thenthreadsupwardbetweenthetracheaandesophagus.DamagetotheRLNcausesvocalcord
paralysisandimmobilityofthelarynx,whichcausesvaryingdegreesofhoarsenessanddysphagia1）.
UnilateralRLNparalysiscauseslaryngealpenetrationandaspirationinabout50％ ofpatients2）,but
usuallyhoarsenessisaclinicallymoreimportantproblemthandysphagia3）.Inpatientswithbilateral
RLNparalysis,bilateralvocalcordimmobilityleadstomajorproblemssuchasairwaynarrowingor
asphyxia.Becausethepharyngealfunctionisnormal,dysphagiausuallyrecoversinafewmonthsin
manycases;however,withotherconcomitantconditionsthatcausedysphagia,thedysphagiaisoften
prolonged,andindependenteatingisnearlyimpossible.Herewereportonacaseofsuccessfuldirect
swallowingtherapyusingheadrotationthatenabledindependenteatinginathoracicaorticaneurysm
patientpresentingwithleftRLNparalysisbeforesurgery,andbilateralRLNparalysisaftersurgery.

Patient

77-year-oldmale

PreviousMedicalHistory

Diabetesmellitus

CurrentIllness

Thepatientbegantofeeldiscomfortinthechest,andtwoweekslaterdevelopedhoarsenessand
coughingwhendrinkingliquids.AnENTexaminationrevealednoobviousdisease,butthepatient
developedrespiratorydistress3dayslaterandwasdiagnosedwithathoracicaorticaneurysmby
InternalMedicine.Becauseoftheriskofruptureoftheaneurysm,anemergencyarchreplacement
withasyntheticgraftwasperformed. Therewasaprolongedpostoperativedisturbanceof
consciousness,andanMRIexaminationrevealedthepresenceofasmallcerebralinfarction.
Consciousnessimprovedoneweekaftersurgery.Therewasnoapparentparalysisintheextremities
andnosignofairwayobstruction.Sinceexaminationrevealedthatpartialparalysisoftherightvocal
cordandcompleteparalysisoftheleftvocalcordhadoccurred,nasogastrictubefeedingwasstarted
becauseofdysphagia.Thepatientwastransferredtoourfacilityforrehabilitation3weeksafterthe
surgery.
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Conditionatadmission

Althoughtherewasnoapparentparalysisintheextremities,therewasamilddecreaseinmuscle
strength.Intheactivitiesofdailyliving（ADL）evaluation,inthemotoritemsoftheFunctional
IndependenceMeasure（FIM）,thepatienthadlowscoresineating1,bathing5,bath/showertransfer
5,andstairclimbing1,andthetotalforthemotorsubscalewas73.Inthecognitionsubscale,thepatient
scored6forexpression,and7inallotheritemsforatotalof34.Thepatientfatiguedeasilywith
shortnessofbreathandhadacontinuouswalkingdistanceof80m.
TheGRBASscaleisamethodcreatedinJapanandutilizedinEnglishlaterforevaluatingthe

severityofhoarsenessin4stepsfrom0to3asfollows:G（overallgrade）,R（rough）,B（breathy）,A
（asthenic）,andS（strained）4）.TheGsubscalerankingis0（nohoarseness）,1（mildhoarseness）,2
（moderatehoarseness）,and3（severehoarseness）.SeverityintheR,B,A,andSsubscalesisevaluated
inthesamemannerfrom0to3.ThescoreswereG（2）,R（0）,B（2）,A（1）,andS（0）,withthescorefor

“breathyhoarseness”standingout.Inaddition,thescoreinthedysphagiaseverityscale（DSS）was
2（Table1）5）,andintheFoodIntakeLEVELScale,grade2（Table2）6）.Theoutcomeoftherepetitive
salivaswallowingtestwas3times/30seconds.

Treatmentplan

Musclestrengthhaddeclined,buttherewasnoobviousparalysis,sowedecidedtousephysical
andoccupationaltherapymethodsformusclestrengthtraining,walkingtraining,andADLtraining.For
speechtherapy,wedecidedtobeginwithvoicetraining,andforindirectswallowing,weperformeda
videofluoroscopicswallowingstudy（VFSS）duringthecourseoftherapy. Swallowingtraining
graduallyshiftedfromindirecttodirectwhenpossible.

Courseoftherapy

Finally,theFIMmotorsubscaleimprovedto89points.Withregardtothehoarseness,bothspeech
andvocalizationstabilizedwhenfingerpressurewasappliedtotherightsideoftheneck,andthehead
wasrotatedtotheleft.Thepatientwasabletoconverseabout2weeksafteradmission.OntheGRBAS
scale,thescoresimprovedto2forG,0forR,2forB,1forA,and0forS.Forthedysphagia,VFSS
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wasperformedusingjellyandthickenedliquidat30°and45°recliningpositionsoneweekafter
admission.VFSSshowedpharyngealresiduebilaterallyespeciallyintheleftside.Aspirationoccurred
atthemedianpositionandrightrotatedpositionoftheneck.Howeverattheleftrotatedpositionof
thehead,pharyngealresiduereducedaspirationdisappeared.Therefore,directswallowingtrainingwas
startedwiththepatientsittingina30°recliningpositionwithheadrotationtotheleft.Trainingwith
blender-preparedmealswasstarted2weeksafteradmission.VFSSwasperformedagain4weeksafter
admission,andnoaspirationwasfoundwiththepatientsittingin45°and60°recliningpositionsifthe
patientperformedleftheadrotationevenwiththechinup.Aspirationandpharyngealresiduewas
foundtodiminishcomparingtothepreviousexamination.Nasogastrictubefeedingwasdiscontinued,
andthepatientwaspermittedtoeatall3blender-preparedmealsindependentlyin60°recliningposition
witha60°leftheadrotation.Startingatweek5afteradmission,theformofthemealswaschanged
tosemisolidfoodandthickenedriceporridgefordysphagiapatients,andstartingatweek7,gradually
changedtobite-sizedpiecesofsoft-boiledriceandvegetables.Atweek8,weperformedthefiberoptic
laryngealinspectionagainandfoundthattherightvocalcordwasfixedattheparamedianpositionand
therewasincompleteclosureoftheglottiswithvocalizationontheleft.Incompleterightvocalcord
paralysisandleftvocalcordparalysiscanbeidentified（Fig.1）.TheDSSclassificationimprovedto3,
andtheeatingandswallowinggradeimprovedto7,so11weeksafteradmissionthepatientwas
dischargedtohishomeafterinstructionstohisfamily.

Discussion

ThecausesofRLNparalysishavebeenreportedasfollows:intubationundergeneralanesthesia
（7.5％）,surgicalstressdamageduetoesophagealcancerandthyroidcancer（33％）,idiopathic（22％）,
anddirectdamagefrommalignantneoplasms（19％）7）.LeftRLNdamagecausedbycardiovascular
diseaseiscalledOrtner’ssyndrome,butthisconditionisrare,andparticularlywhenanaorticaneurysm
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isthecause,hoarsenessanddysphagiamayoccurbeforeanysensationofpain8‐10）.Intermsofthe
prognosisofvocalcordparalysis,recoveryafteroneyearhasbeenreportedforparalysisfollowing
esophagealcancersurgeryin41％ ofpatients11）,andimprovementhasbeenfoundafter6monthsin
84％ ofpatientssubsequenttosurgeryforthoracicaorticaneurysm12）.Surgeryforthoracicaortic
aneurysmisconsideredacauseofleftRLNdamagebecauseitisoftenanemergencyprocedurefora
life-threateningcondition,andthenervecannotbespared5）.
BecauseourpatientexperiencedhoarsenessanddysphagiabeforesurgeryandevenanENTdoctor

hadnotdiscoveredanyfindings,webelievetheRLNwascompressedbythethoracicaorticaneurysm,
whichcausedparalysisoftheleftRLNonly13）.Intubationforgeneralanesthesiaorthesurgical
procedureitselfaddedincompleteparalysisoftherightRLN,resultinginbilateralRLNparalysis.
Furthermore,theeffectsofmajorsurgeryandadvancedagewerecontributory;sinceswallowing
functiondecreasedandeatingbecameimpossible,apreviousphysicianinitiatednasogastrictube
feedinginweek2becausenosignsofimprovementwerepresent.Asaresult,theswallowingfunction
mighthavedeclinedevenmorefromdisusewhenthepatientwastransferredtoourfacility3weeks
aftersurgery.
Whensomeswallowingfunctionremains,compensationispossiblethroughdirectswallowing

trainingthatutilizesbodyandlimbpositions;generallyaneckflexionposition,recliningpositionand,
ifthereisleft-rightdifferenceinpharynxfunction,headrotationareused.Headrotationreduces
pharyngealresiduebywideningthepharyngoesophagealopeningontheoppositesideoftherotation
toformafoodboluspathwayandisausefulmethodfortreatingbulbarandpseudobulbarparalysis.In
thisbilateralRLNparalysiscase,pharyngealfunctionbasicallywasnotimpaired,sothecompensation
methodbyheadrotationisconsiderednottobeeffectivefordysphagia.Butinsomecases,suchas
elderlypatientsorpatientswithmassivesurgicalinvasion,evenintheabsenceofanapparentcause,
animpairmentofpharyngealfunctionoccurs.Inthiscaseinthesamemanner,wecoulddetermineno
definedcausefordysphagiabutRLNparalysis.Howeversupraglotticswallowmethodshouldbeapplied
fortheimpairmentofglottalclosure,itwasconsideredtoavoidincreasingintrathoracicpressureforthe
post-operativestateofaneurysm.Thenabilateraldifferenceinpharyngealfunctionwasseenonthe
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Fig.1.Viafiberopticinspectionofthelarynx.（A）Therightvocalcordisfixedinthe
paramedianpositionwithoutvocalization.（B）Incompleteglotticclosurewith
vocalizationisindicatedbythearrowhead.Incompleterightvocalcordparalysisand
leftvocalcordparalysiscanbeidentified.



VFSS,andatrialofheadrotationwasapplied;then,directswallowingtrainingcouldbestarted
successfully.Therefore,thepatientcouldbesuccessfullyremovedfromnasogastrictubefeedingat
week4afteradmissiontoourfacility.
Thedecisiontoinitiateeatingindysphagiapatientswhoareelderlyorhavecomplicatingconditions

isoftendelayedbecauseoftheriskofaspirationpneumonia.Meanwhile,thereisasubstantialriskof
aspirationpneumoniawithnasogastrictubefeeding,anditshouldnotbecontinuedwithoutcareful
consideration.Inthispatient,severedysphagiaoccurredfrombilateralRLNparalysisafterthoracic
aorticsurgeryatanadvancedage,whichwascompoundedbydisuse.Withrehabilitationtherapy,
however,thepatientwasabletoeatindependentlyandcouldbedischargedtohishomeonweek11
afteradmission.
Inthecasesofdysphagiainelderlypatientslikethiscase,compositivecausesotherthanprimary

diseasemaycomplicatedysphagiaandothercomplicationsometimesembarrassustoapplyappropriate
training.Weconsideredthatweshouldtryvariouskindsofcompensativemethodinsuchcasesforthe
besttreatment.

Conclusion

WetreatedapatientwhohadpresentedwithleftRLNparalysisassociatedwithathoracicartery
aneurysm,andlaterdevelopedseveredysphagiafrom bilateralRLNparalysisasapostoperative
complication.Thepatientsuccessfullyachievedindependenteatingthroughrehabilitation,andwe
believethatstartingactivedirectswallowingtrainingbyheadrotationwasveryusefulinimproving
swallowingfunction.
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胸部大動脈瘤術後の両側反回神経麻痺に
頭部回旋法を用いた直接嚥下訓練が有効であった1例
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反回神経（RLN）麻痺は嗄声や嚥下障害をきたすが，片側の障害では重度の嚥下障害を生じること
は少ない．しかし両側麻痺や他の嚥下障害をきたす疾患を合併すると，嚥下障害が遷延化して経口摂
取が困難になることが多い．胸部大動脈瘤術後に両側RLN麻痺と脳梗塞の合併で生じた嚥下障害に
対し，頭部回旋法を用いた訓練が有効であった1例を報告する．77歳，男性．胸部大動脈瘤術前から
嗄声と咳嗽を自覚しており，術後に両RLN麻痺と嚥下障害をきたした．誤嚥のため経鼻経管栄養を
施行されていたが，咽頭機能に左右差を認めたため，頭部回旋による直接嚥下訓練を行ったところ有
効であった．嚥下機能が改善し経口摂取方法が確立したため，自宅退院が可能になった．重度嚥下障
害を伴う症例における経鼻経管栄養からの離脱には，直接嚥下訓練を行えるかどうかは重要である．
高齢や合併症を有する症例では反回神経麻痺であっても咽頭機能に注意する必要があり，頭部回旋法
などの代償法が有効である可能性がある．

キーワード：両側反回神経麻痺，嚥下障害，リハビリテーション，頭部回旋法．
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