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TREATMENT OUTCOME WITH T3N0－1LARYNGEAL CARCINOMAS：

PRIMARY RADIOTHERAPY VERSUS SURGERY WITH

PRE－／POSTOPERATIVERADIOTHERAPY

YasushiMariyal），SadaoWatanabe2），KeiichiKattou3），

YoshinaoAbel），MasahikoAokil），AkiraAnbai2），

KiyoshiBasakil），HiroakiMatsukura2），MitsuruAbol），

Hidehiro Kondol）and HideichiShinkawa4）

Abstract Treatment outcome was evaluatedfor twenty－three patients withpreviouslyuntreated T3N0－l

SquamOuS Cellcarcinomas of thelarynx，With specialattention tolaryngealvoice preservation．　Fifteen

Patientsunderwentprimaryradiotherapyreservedforsurgicalsalvage（PRT），andeightpatientsunderwent

Surgerywithpre－／postoperativeradiotherapy（SR）．Theoveral15－yearCumulativesurvivalratewas55％，

andtheoveral15－yearCumulativecausespeci丘csurvivalratewas76％．Therewerenostatisticallysigni丘cant

differencesbetweenthePRTandSRgroups，Withrespective5－yearCumulativesurvivalratesof66％and39％，

and for respective5－year Cumulative cause speci丘c survivalrates of76％and73％．　Laryngealvoice

preservationratesat5－yearSfollow－upWere62％and0％，reSPeCtively．Theresultsofthisstudysuggestthat

PRTwithhighrateoflaryngealvoicepreservationshouldbethe丘rstchoiceforthemanagementofT3N0－1

1aryngealcarcinomas．

HirosakiMed．J．51：38－43，1999
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PreSerVation．

73N0－1喉頭癌の治癒成績：根治的放射線治癒と手術および

術前・後放射線照射併用治癒の比較

抄録　T3N0－1喉頭扁平上皮癌初回治療症例23例の治療成績を喉頭音声温存の可能性を中心に検討した．治療は，15

例が根治的放射線治療（PRT），8例が手術および術前・後放射線治療併用（SR）によって行われた．全23例の5年

累積生存率（CS）は55％，5年累積原因特異的生存率（CCSS）は76％であった．CSとCCSSに関して，PRTおよ
びSR群間で統計学的有意差は認められなかった．PRTおよびSR群の5年CSは各々66％，39％であり，5年

CCSSは各々76％，73％であった．一万，5年喉頭音声温存率は，PRTおよびSR群で各々62％，0％であった．以

上の結果は，T3N0－1喉頭癌の治療においては，高率に喉頭音声温存を期待できるPRTをまず治療の選択肢として

検討すべきであることを示している．

弘前医学　51：38－43，1999

キーワード：喉頭癌；T3N0－1；根治的放射線治療；喉頭音声温存．

1）Department of Radiology，Hirosaki University

SchoolofMedicine（Director：Y．Abe）
2）Departhent of Radiology，Aomori Prefectural

CentralHospital（Director：S．Watanabe）

3）DepartmentofRadiology，AomoriRosaiHospital

（Director：K．Kattou）
4）DepartmentofOtolaryngology，HirosakiUniver－

SitySchoolofMedicine（Director：H．Shinkawa）

Receivedforpublication，June9，、1999

Acceptedforpublication，July26，1999

1）弘前大学医学部放射線医学講座（主任　阿部由直教

授）
2）青森県立中央病院放射線科（主任　渡辺定雄部長）
3）青森労災病院放射線科（主任　甲藤敬一部長）
4）弘前大学医学部耳鼻咽喉科学講座（主任　新川秀一

教授）
平成11年6月9日受付

平成11年7月26日受理

谷
部
崎

里真
阿
場

3
　
　
　
2
　
　
　
　
1

一

明

満

敬藤
倍
保
」

甲
安
阿
秀

2

　

　

　

　

1

　

　

　

　

2

　

　

　

i

i

i

I

雄

彦

明

月

定
昌
弘
新

辺
木
倉
裂

渡
青
松
英

蹄
直
潔
藤

由

　

近



平成11年　8月”
弘前医学51巻1号 TreatmentOutcomewithT3N0－1LaryngealCarcinomas　　39

Introduction

As a management option for T3laryngeal

CarCinomas，SurgeryWithpostoperativeirradiation

has been reported to have advantages forloco－

reglOnalcontrolandsurvivaloversurgeryaloneor

Primaryradiotherapyl～6）．On the other hand，pri一

maryradiotherapyisobviouslysuperiortosurgery，

implyingremovalof thelarynx，in allowmg VOice

preservation5・7‾12）．Therefore，COntrOVerSy eXists

With regard to the best treatment strategy for

managmgT31aryngealcarcinomas9）．

In the present study，We COmPared treatment

OutCOmeWithT3N0－11aryngealcarcinomasindur

institutions，afterprimaryradiotherapyorsurgery

Withpre－／postoperativeradiotherapy，tO CaStlight

Onthe optimaltreatmentstrategyforthe affected

Patients．

Materials and Methods

Twenty－three patients received radiotherapy

With curativeintent for previously untreated

T3N0－1（UICC，198713））squamouscellcarcinomaof

thelarynx at Hirosaki University Hospital or

AomoriPrefecturalCentralHospitalbetweenJuly

1985andJuly1996．Theseriescomprised22males

andl female，rangingin age from45to81years

Withamedianof65．Fifteencaseshadglotticand

8supraglotticcarcinomas．Sixpatientswithglottic

and　2　with supraglottic carcinomas had single

Clinicallypositivenecknodes．

Fifteen patients were treated with primary

radiotherapy（PRT），reSerVedforsalvagesurgery．

Eight patients were treated surgically，With total

laryngectomyandradicalneckdissection，incombi－

nation with pre一　〇r pOStOPerative radiotherapy

（surgerywithradiotherapy：SR）．Withtheexcep－

tion of nodal status，there were no signi丘cant

d描erences asto background（age，gender，perfor－

mancestatus，andsite）betweenthetwogr9uPS

（Tablel）．　Radiotherapy was given with a

telecobalt unit（Shimadzu，Kyoto）forlO patients

and4MVX－rayS（Mitsubishi，Tokyo）for13．All

patientswereimmobilizedwithplasticheadshells

PreParedfor eachindividual．Computerでenerated

dosimetry was performed using Thelac（NEC，

Tokyo），Modulex（CMS，St，Louis）or Focus

（CMS，St．Louis）．

Usingtwoparallelopposedportals，initialradi－

ation丘elds for the PRT grouplnCluded prlmary

tumorstogetherwithcervicallymphnodesevenin

negative node cases．In two patients who had

Clinicallypositivenodes，lowercervicalandsupra－

Clavicularlymph node areas were alsoirradiated

With a separate anterio－pOSterior portal．The fo1－

lowingreduced丘eldsencompassedavolumeinclud一

mgthe tumor bearlng area，In13patientS of the

PRT group，a COnVentional fractionated schedule

（CF）with a fractionation of200cGy丘ve times

Weeklywasemployed，eXCePtfor onecaseuslnga

fractionationof250cGy丘Vetimesweekly onlyfor

theinitia1台elds．Totaltargetdosesdeliveredran－

gedfrom6，800to7，000cGy（median，7，000cGy）：a

targetdose of4，000to5，000cGywas deliveredfor

theinitial丘elds and of2，000to3，000cGy for the

reduced丘elds．In two patients，a SeCOnd－half ac－

celerated hyperfractionated schedule（AHF）com－

prising a conventional丘rst－half4，000cGy for the

initial丘elds and a twice－daily second－half of3，000

CGyusingafractionationof150cGylOtimesweek－

ly for reduced丘elds was employed，reSultingin a

totaltargetdoseof7，000cGy．Fortwopatientsof

the SRgroup，a tOtaltarget dose of3，0000r4，000

CGy with CF was delivered preoperatively to the

Wholeneck．Forother6patientsoftheSRgroup，

atotaltargetdoseof5，000cGywithCFwasdeliver－

Tablel Comparisol10fbackgroundsbetweenprimaryradiotherapy

（PRT）andsurgery withpre－／postoperative radiotherapy

（SR）cases

Factor PRT（11＝15）　　SR（n＝8）

Age（years）＊

Gender（M／F）

Performance status

Site（Glottis／Supraglottis）

Nodalstatus（NO／Nl）＊＊

50－81（68）

14／1

1－2

10／5

13／2

＊RangewithmedianvalueillParenthesis．

＊＊AccordingtotheUICCTNMclassi丘cation（1987）13）
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Figurel Overallcumulativesurvivalrate（CS）andoverallcumulativecausespeci丘c

survivalrate（CCSS）（n＝23）．

ed postoperatively to the whole neck and supra－

clavicular fossae．

InlOpatients，adjuvantintensivechemotherapy

WaSalsoapplied．Intra－arterialoneshotinjectionof

Chemotherapeutic agents via the superior thyroid

arterybySeldinger’smethod14）wasemployedfor9

patients．Inthe丘rst orsecondweek ofradiother－

apy，70－80mg／bodyofcisplatin（8cases）or400mg／

bodyofcarboplatin（onecase）andpepleomycinat

5mg／body（al19cases）wereintra－arterially ad－

ministered．Inonepatienttreatedwithsurgeryand

postoperative radiotherapy，100mg／body of cis－

Platinwasintravenouslyadministeredpriortosur一

gery・

Results were evaluated on the basis of the

Period from the start of radiotherapy．Thelast

follow－upWaSSeptember30，1997andtheminimum

follow－upperiodwas14months．Nopatientswere

lost to follow－up．The cumulative survival rate

（CS），Cumulative cause speci丘c survival rate

（CCSS），loco－regional control probability（LCP），

andlaryngealvoicepreservationratewereusedas

endpoints，analyzedusingtheKaplan－Meiermethod

Withthelog－ranktestford描erencesbetweensub－

SetS Ofpatients．

Results

Theoveral15－yearCSwas55％，andtheoveral1

5－yearCCSSwas76％（Figurel）．Tumor deaths

WereObservedin4patients．Threeofthesediedof

loco－regional recurrence，and one of bothloco－

reglOnalrecurrence and distant metastases to the

lungandthemediastinum．Othercausedeathswere

observedin5patients：fromchronicrenaldisease（2

CaSeS），Cardiovascular disease（one case），intra－

Cranialhemorrhage（onecase），andadenosquamous

CarCinomaofthelung（onecase）．The overa115－

yearLCPwas66％，andtheoveral15－yearultimate

LCPwas76％，Loco－regionalrecurrencewasobser－

Vedin7patients，fourundergoingsalvagesurgery－

with a success rate of50％（2／4）．One patient

underwentpalliativeradiotherapywithatotaldose

Of3，000cGyin15fractions．

There were no statistically signi丘cant differ－

encesin5－yearCS（66％and39％），CCSS（76％and

73％）andLCP（62％and73％）betweenthe PRT

and SR groups（Figure2a and2b）．The5－year

laryngealvoicepres誓Vationratewas41％forall

Patients，and62％forthe PRTgroup．The五gure

WaS ZerO for the SR group．Age，gender，perfor－

mance status，Original site（glottis／supraglottis），

nodalstatus（NO／Nl）andintensivechemotherapy

COmbination did notinHuence the therapeutic

results．

No severelateradiation sequelae were obser－

Vedin the patients of PRT group，and no severe

COmplicationsoccurredintheSRgroup．

Discussion

Surgical management，implyinginitial total

laryngectomy，With or without radiotherapy has

beenregarded as the standard treatment strategy

for advancedlaryngealcarcinomasl‾5）．However，

Mendenhall et al．11）reported that radiotherapy

alone for selected patients with T3　glottic car－

Cinomaresultedinsimilarloco－regionalcontroland

SurVivalratescomparedwithsurgerywithorwith一

〇utradiotherapy，Whiletheratesforlaryngealvoice
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2000　　　　　3000　　　　　4000　days

CCSS 

PRT（n＝15） 

SR（n＝8） 

1000　　　　　2000　　　　　3000　　　　　4000　days

Figure2　The cumulative survivalrate（CS：a）and cumulative cause speci丘c

survivalrate（CCSS：b）forthetwotreatmentgroups：primaryradio－

therapy（PRT；n＝15）andsurgerywithpre－／postoperativeradiotherapy

（SR；n＝8）．Therearenostatisticallysign泊cantd描erellCeSbetween

thegroups．

preservationwere66％afterradiotherapyaloneand

Only2％aftersurgery．Horwoodetal．8）achieveda

localcontrolrate of51％Withradiotherapy alone

and an ultimatelocal control rate，including

patients successfully salvaged after alocal recur－

rence，COmparablewithsurgeryforT3glotticcar－

Cinomas．With T3supraglottic carcinomas，Men－

denhalletal．10）reportedalocalcontrolrateof61％

Withradiotherapyaloneandanultimatelocalcon－

trolrateof81％．Moreover，Wang15）demonstrated

a5－yearlocalcontrolrateof73％forT3－4suprag－

lottic carcinomas treated with hyperfractionated

radiotherapy．In the present study，the treatment

resultsofT3N0－11aryngealcarcinomaswithPRT

Were also comparable to those for SR．These

resultsindicate that PRT reserved for surglCal

Salvageshouldbeconsideredasaninitialchoicefor

managing patients with T3N0－11aryngeal car－

Cinomas，eSpeCiallywhenpreservationofvoiceand

lifequalityaretobeglVenhighpriority．Fletcheret

al．16）showed thatlaryngectomy salvages a high

percentage（i．e．，10／ll for T3lesions of suprag－

lottis）ofirradiation failures．　Thus treatment

Choice should be made on the basis of patient’s

attitudestowardthequalityaswellasthequantity

ofsurvival，aSStatedbyMcNeiletal．9）．

ForapplyingPRTtoT3laryngealcarcinomas，

carefulselection ofpatientsis necessary5・ll・17）．A

Clinicopathological study18）showed that a high

PerCentage Ofirradiation failures with clinically

appearlng T3NOlesions were due to masked

extralaryngeal spread of disease，underlining the

necessity for accurate pretreatment estimation．

ForpatientswithT3glotticcarcinoma，high－quality

Pretreatment CT or MRimages contribute to an

accurate diagnosis and consequently treatment

decisions17・19・20）．Total tumor volume17・19）and the

extent oflaryngeal spread17）estimated by high－

qualityCT were foundto be wellcorrelatedwith

tumorcontrolbyradiotherapyalone．Furthermore，
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anabilityofMRtoidentifycartilaginousinvoIve一

mentandtherebytodetectmaskedT41esionsinT3

CaSeS aS diagnosed by CT was recently demon－

Strated20）．Thus patient selection for excluding

high－riskcaseswith“T3”lesionsmightbepossible

by using high－quality pretreatment CT or MR

images，althoughstagingwasclinicallyestimatedin

thepresentstudy．

Regardingthe dosefractionationschemeused

for T1－2laryngeal carcinomas，We have demon－

StratedexcellenttumorcontroIwithlaryngealvoice

preservationbyAHFschedules21），inlinewithsev－

eral other recent reports for head and neck

carclnOmaS22・23）　The therapeutic galn With this

approach，Shortening overall treatment time，．is

considered due to avoidance of unfavorablein且u－

ence from accelerated repopulationin tumor

clonogenic cells during radiotherapy2ト24）　This

positivee描ectwithAHFismorepronouncedwith

T3thanT1－2tumors24）．

Loco－regionalcontrolandsurvivalratesofthe

patients treated with surgery and pre－／postoper－

ativeradiotherapyinthepresentstudywerewithin

the range reportedin theliteraturel‾4・6・12・25～27）

However，the total target doses，3，000－4，000cGy

delivered preoperatively or　5，000cGy postoper－

atively，mightnothavebeenoptimal．Reddietal．25）

demonstratedthatlow－dosepreoperative．radiation

therapy with3，000－3，600cGy hadlittle e描ect on

Supraglottic carcinomas，and a dose of4，500－5，000

CGy over5weeksis recommended for e托ective

preoperativeradiotherapyofheadandneck carci－

noma26・28）　For postoperative radiotherapy，the

POSSibilityofincreasedtumorresistance、aSareSult

Ofhypoxia，induced by surgicaldisruption of vas－

cularityandscarring，hasbeensuggested29）．Hence，

a5，000cGydosedeliveredconventionally，havinga

COntrOl rate of greater than90％for subclinical

disease30），is consideredto be equivalent to a pos－

toperative dose of6，000cGy27），Theloco－regional

COntrOloftheSRgroupmighthavebeenimproved

byincreasingthetotaltargetdosesdeliveredpre－／

postoperatively．Inturn，aStOtheoptimalsequenc－

ing of surgery and radiotherapy，there are advo－

CateS Of both preoperative and postoperative

radiotherapy27）．Presently，We Prefer the preoper－

ativeapproach，Sincepatientsforwhomgoodtumor

regressionis then observed can be selected，and

PRT，leading tolaryngealvoice preservation，Can

beemployedforsuchpatients as an alternativeto

August，1999

Hirosaki Med．J．51（1）

preoperativeradiotherapywithsurgery31）．

While PRTis not necessarily the best treat一

mentchoiceforallpatientswithT3N0－11aryngeal

CarCinomas，apprOpriateselection，baseduponhigh－

qualityimageanalysis，aSWellaspredictiveassays

fortumorradioresponse32），andapplicationofalter－

edfractionationschemesincludingAHF21～23）should

increasenumbersofsuccessfully－treatedcaseswith

laryngealvoicepreservation．
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