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Radiation Treatment for Carcinoma in Situ
and Microinvasive Carcinoma of the Glottic Larynx

Gwi Eon Kim, M.D.

Department of Radiation Oncology Yonsei University College of Medicine
Yonsei Cancer Center, Seoul, Korea
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Carcinoma in situ(CIS)& A& Ay 9] dA
E3o] AEME 4l atypisme]t} abnormal mi-
tosisT 2] AAAAME EAS YeElEe AXERE o
2o 421 3kARE 7] - ZHbasement membrane)
9] 3Y7AA ot AFHA e dF vlHEA
oHdHe R & 4 glon, JdHes FF
leukoplakia, erythroplasia %=+ hyperkeratosis %
o] Wia FuEo] Yeld 5 ) AAE se-
vere dysplasia ¢+ CIS9} #elgt3 7Hde oz}
AZ ojEE ol Yol AYHoz NZ E45
o] AHgEE A7t sdsie, £ Wuty G% 4y
natural history ZHi7} thg2o0)3l7] dEol, &%
invasive carcinoma® °©]3€ 7}5Ado] U= pre-
malignant lesion®.Z 374 FHFH7|x 3} ofq
4} 8} microinvasive carcinoma(MIC)E CIS%t &
4 Bz ey 548 JehuAx
CISst= 2] 7149 712 gAlEe] FE2Q)
F&ol A Yoz HoHx kFg. 1). 28

U, AFERG A9AY FFEGelNE MICS

invasive carcinomag T3 W& 7jEo] o}

ZA7A A= QA @t
A9 BE %9 MIC7F A= invasive cancer
2 31" Rolgte Aol disire B d7AE
o] Fejstx o, CIS H4xE MICHY =& ¥
Hol] o} invasive cancer® A E A X
Z2o] A2 oA #dE 4 &= reversibledt
HWWAQA 1 natural historyol tiairs ofej7}x]
2 ojgo] Bri*'B® oW Azl R A7
o] A3l A9 EE CISHA7) invasivenessE
vetd & gldkx &ta 1oy, Hinzs2 1-15370
H(ET Y)Y 3718 58 2R g
2789 CIS#A% 63%2 &xl9A invasive can-
cer2 APHAATGT YT, MillerS-e of 2wy
o2 A A 203W-E B3 FHRAG A
7} 237 16%2] CISE2}7to| invasive cancerZ ©]
PP 2F vk A o2 F invasive inci-
dence® &3] FA37] 93] Bouguots2 1074
o] E8A 39 4685 CISEAte] BAL A
A Buxtel] wek 33-9096 9] 9] Be xlo]E Ho)
5 AAEAR F 29% BA7} invasive
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Malignant transformation of
precancerous epithelial lesions

alteration in size, shape, and
color of adult cells

3 Carcinoma in situ

Fig. 1. A) Benign modifications of squamous epithelium B) Malignant transformations of precancerous
epithelial lesion (1) Moderate dysplasia (2) Severe dysplasia (3) Carcinoma in situ (4) Microinvasive
carcinoma

Table 1. Results of follow-up investigations of laryngeal CIS

Author(Year) No. of CIS cases % transformed into invasive carcinoma
Altman et al.(1952) 29 35
McGavran et al.(1960) 18% 11.1
Norris and Peale(1963) 16¥ 333
Kleinsasser(1963) 20t 90.0
Miller and Fisher(1971) 203 15.8

Pene and Fletcher(1976) 26 40
Doyle et al.(1977) 28 71
Elman et al.(1979) 81 170
Hintz et al.(1981) 27 63.0
Hellquist et al.(1982) 20 25.0

Total 408 20.0(%)%

* Includes severe epithelial dysplasias in addition to CIS  (Bouguot JE : Head and Neck 13:488, 1991)
* Cases were followed without treatment
¥ Not weighted according to size of patient cohorts



Table 2. Treatment option for CIS and MIC of the glottic larynx

"Watchfull waiting” policy
Vocal cord stripping
Laser excision

Radiation Treatment

Cryosurgery

Transoral surgery
Laryngofissure and Cordectomy
Hemilaryngectomy

carcinoma® o|g#gthe A& oAIStATH? (Table
1. o]l AFAES FTE3 BYA CISHole &
A FH7)7kol A Z Y] whet invasive
incidence® o= BE o7} A3, E FLE CIS
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2|2, Myssioreks< CIS&=te] Helz2oA EGF
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Table 3. Tumor dose related to volume of cancer in radiotherapy for CIS larynx

6000rads 6500 rads 7000rads
Size of lesion 35°w°°k‘ads 455°°wk‘ads 1 field/55wk 1 field/6wk 1 field/65wk
2 fields/6wk 2 fields/6.5wk 2 fields/7 wk
Superficial lesions 1 6 22 2 0
Small exophytic lesions 0 4 18 6 3
Bulky lesion 0 0 5 12 7

* These 11 patients were all treated before 1961.
¥ Two patients treated with 250 KV before 1955
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27} 7Fsd ¥ ofuE WA A& & 6-7TF7H
2717k @77k A A FolFe] RAstE
FEHZ FREAZRT 53 2L FHFY ¥
9E 3, E g2 Fe 3R As Aol
o} 3t oAbt Al JHE AT FFol Folok 317 of
ol 23 783 Yol oh™ 23]8 overtreatment

= uExs ot B2 oje e #x9 M7
A2 ojxle] Helel wpel 3 At 73 e
49 B4 g7 22 & JQAAE, o8 FH
a3t S 0 2= laser excision®]} vocal
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T, o] 8y o|Fof Add Wiee YAAAE
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3 gk I ghell A FHpFE] FH L A
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-M.D Anderson Hospital-
(Pene F : Cancer 37 : 2586, 1976)

ablationo] €-0]8}A] %S w W=A] FAMA R
7} g ojok &9, voice quality”} critical 3ttt
A7 E A 7Hed A Sl = BAR 87}
»4Holgts FAE Ao

2AMY x| 2 technique : CISY MICS] WA A]
8o glo} FEAEYHEL B2 AAAIE v glon
thel T1 glottic carcinoma®) HAMA X 2o Fa]A]
X gdh= Aol YAANY LA Aok 7 Co-60
U AMV x-rayE ARSI 4 A 200-225cGy
£ parallel opposed portE ol&3k] 6,000-6,.500cGy
E 5654 #A Bl RHo] 71 da o8 H
3 9lE dhgolthFig. 2). WAMY RAMoEE 45
45cmel 58 6X6cm7HA] HAb FgsE A E-9
of we} thekstAl MEE T oy, 5X5emel =
Abok7l mEiH o2 74 g ol&sz gk uy
B kil zALote] anterior margin®: falloff A1Z)
3] wedge filter& ©] €38l beamE modification
3712 3t w2+ anterior 2 oblique fieldet 2
lateral portE =33t AHE-37ix 3t} Fig 3&
dEHA g FHe isodose distributiond e}
d A5AEe =AF Ae2A planning target
volume?] dose homogeneityS B 3-5%Z Hiof
W}z Al dtaL 1, arytenoid cartilage®] F41A)
Aol 95% isodose linec] ¥ + YEE AFHD
Atk a8y, EPES W ARG xSy
o] ofzH¥ Aoldlm, FYUz|Bdolet A= A7)
HE g 87| HEe] o] &5 itk Table 32
MD Anderson® oA X582 CIS#AF 797350
i3 NS Yebd oz A, T4 A7)
el AL T X 27|t 43 Aol AES



Fig. 2. Radiation portal for CIS and MIC of the
glottic larynx
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Ho] gl 235cGy, 240cGy, 260cGyT <]
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Fig. 3. Diagram showing isodose distribution in various radiation therapy technique



Table 4. Unfavorable outcome with radiation treatment for CIS of the glottic larynx

Aubor(Y) it % G mence reamence 1o folowoun
Miller & Fisher(1971) 43 - 22/43(49%) 18/22(82%) 24
DeSanto(1973) 32 - 12/32(38%) - -
Lowry(1973) 9 - 3/9(33%) - 24
Stenerson(1988) 16 4200 3/16(19%) 3/3(100%) -

3 we T Fx gy T AEEE 99T FolA
tumor eradicationoll & A7t A& F
A% 9tk &3], LowryS2 WA A s
CISEAE F 45%9] ZAtollA WAt AEs
AL B2 1Y, Miller 55 A 22
FhA o] &o] 49%(21/43)° Bttt F3tH
A CIS lesion AHA)7} “intrinsically less radio-
sensitive lesion”d 7HsAol Uthe 7Hdd] F9
stz dtHTable 4). 28y, 1970:d ) olehzte
z7] Baste @8 19303 ol ¥ EHES B 4
AR, HA PALd X827 AgE B BE
F2te) 80-90%0)1 )M FAA7t FHssitke
A& & 7 vk Smallsol B1d collective review
g B9 YA AEF AEES o 20% AFolL,

ultimate control rate= 96%, 2|31 retaining
larynx 91%E BodZo 2 433 3 AFs
BaZn QP FeinFE 79l u]%g AFoA
local control 84%, ultimate local control rate
98%, ~18]1 voice preservation 93%2] A3 A
244¢ Rusgt. 18149 olF HZ dataTe
F33 B A9 review(Table 5ol A 84 o
e AFe Jelya Qled, AsSAdES %
3 B9 A gate] AAQ] A& F 10%00
Eaata, AdEAiel salvage surgery?t F71E R
oF 97%&2lo| A ultimate local control& 71oiE
& oA AL X8t o= AsRen 7 8
A% zgYolgls Mol o] HA7 1L R
o2 Ay7ZtE L Yok

Table 5. Treatment results with radiotherapy - CIS of the glottic larynx

A Minimum Mean  Local control Ull%cn:ite Ifr;:illisrigs M?maryt?llxned Median
uthor No. ptS ¢ iow-up(mo)  dose(cGy) control faEgi( rtr.;))
No.(%) No.(%) No.(%) No.(%)
Hintz(1981) 18 24 6000-6600  13/18(72) 17/18(94) ND 15/18(83) 53
Maran(1984) 5 ND ND 5/5(100) 5/5(100) ND 5/5(100) ND
Kalter(1987) 62 60 ND 62/62(100) 62/62(100) ND 62/62(100) ND
Crissman(1988) 2 18 6000-6000  2/2(100) 2/2(100) ND 2/2(100) ND
Stenerson(1988) 16 ND 4200 13/16(81) 3/3(100) ND ND
Fernberg(1989) 40 60 6400 36/40(90) ND ND ND
MacLeod and 20 60 5200 14/20(70) 18/20(90) 5/6(83) 17/20(85) 42
Daniel(1990)
Fein(1993) 19 24 5600 18/19(95) 19/19(100)  1/1(100)  18/19(95) 47
Small(1993) 24 24 6147 20/21(95) 20/21(95)  1/24(100)  20/21(95) 7
Total 206 - - 183/203(90.1)  143/147(97)  10/34(29)




Table 6. Analysis of failures in CIS of the glottic larynx(Total 20 cases)

Initial site Dose given Histology of site of re’I(‘:itI:nrreer:(ge Salvage

of disease Gy/fraction/days(ret) recurrence recurrence (4o management
RVC 52Gy/204/28 days(1756) Squamous carcinoma RVC 106 Inoperable*

RVC 56Gy/18%#/44 days(1845) Squamous carcinoma AC 57 Inoperable*

RVe, LVC 56 gyl8#/39 days(1863) Squamous carcinoma AC 180 Total laryngectomy
RVC, LVC  52Gy/20#24 days(1787) In situ RVC 15 Total laryngectomy
LVC 52.2Gy/18#/3Rdays(1748) Squamous carcinoma LVC %6 Total laryngectomy
RVC S0Gy/194/46 days(1700) Squamous carcinoma RVC 3 Hemilaryngectomy

RVC : right vocal cord

LVC ! left vocal cord

AC ! anterior commissure

* inoperable due to intercurrent disease

A CIS9) HAMAAIR A H o) 50-60%9] 4
33 Az AR o2 RE 90960142 ¥ 44
& Holx T A A BuET gle olfE &4
3 gk gl 7b AWAel gle ez A7
He Je CISY K99 A8 Vo) under-
stagingo] ol & “false CIS” EE invasive
cancerg "A 27X 2% "missed lesiond
VAol dvke Aolth &, Bauers & CISEAL9]
ZAHAAERE AZA] £ A3} 35499 CIS%F
76%° 4 invasive carcinoma®} CIS7} FAle] &
AgL BAHYH. o)RE voice qualityS ¥4
¥ E2%02F biopsy sampled A% AFHT ARz
& HlRE 3lolr] wEel HE %9 biopsy
sample?+&- 7FX 3L non-invasive®} invasive lesion
ZEstede J=FAe 47 9E 5 S-S
dafol & Zolt} &3 T2 CIS lesionF ol ©]
Z 497t 4A 2 invasive carcinoma 3+
FAo) gBthe Zolth MD Andersont 99 T2
CISgal 2399 EAE Hujzls ¥ g%
2% 2ste ¥ e vepia®, asia
MGHZA g2 T2 CISEZ} 1298 X33 691 9]
Bol A 25% ALee BT+ AAEHP, o

St o o

E 2% o]2|3§ non-invasive lesion®] ¥HE A A
Ao &= invasive carcinoma® TEE u} glo] v}
A X FZEAHe] AxF A= HEE co-existing

—Plymouth General Hospital —

(MacLeod PM : Int.J.Rad.Oncol BiolPhy. 18113, 1990}

invasive carcinomaZ}t £A3t= false CISY 7%
Aol Atk H-g AlALEEA T2 CIS ¥ae] #Al
M ZA= B3] AFE 7)8)or doin Pz
gt ok aRtel 7l o]z Adgo] w2
EOE olfFF9 UERE WAHd X887t HH
A=A g7l dEelsEte Aoldk &, 6000~
6500cGye] HAMAZES AMES Smalls2 213 %
2 19oMT Aol AAHNTY, FeinF=
5626-6,300cGy2] HAMAFE AR A 93%9]
S FAAES S F AT Busn gl
o”. olo] Hla) 19%4 & & YLee wu
Sternersons©] AR WA S 4,200cGy ol
o™ ojs} e wimH W& WAl To] B4
o] fRle] opdrt FEH3 girt webd, CIS
lesiono]\t MIC} x|t BEH o2 A3
E3x wa Hojx Tl invasive carcinoma®] &
e AFHA XNEE 98 d7REC] sl
glc]_ﬁ.—/,g,m)'

XNEMIYN A2 FAE] BuE BE A
27 A ol sG] B3 BXo) &
olakx] ¢kch el 1966-198237HA) & 33 &
AR 4200cGy & AR W= 6,000-6500cGy
§ 6-655° ZAFSHE WY, o] FHHIE A&
g™ 9= Plymouth General Hospital®} A& B
W 2089 CISEALF 6%olA ALs A% +
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Table 7. Site of local failure—CIS of the glottic larynx

No. of recurrence

Site of local failure

Site(s) not involved at
initial evaluation

Author treatment At initial
Noéa(;ifer’i:tal site only No.(%)
Doyle Radiotherapy 1/22 0 1(100)
Elman Radiotherapy 12/69 9 3(25)
MacLeod & Daniel Radiotherapy 6/20 4 2(33)
Pene and Fletcher = Radiotherapy 12/86 2 10(83)
Rothfield Stripping 6/20 3 3(50)
Sung : Radiotherapy 2/20 1 1(50)
Fein Radiotherapy 1/19 0 1(100)
Total 40/256(16%) 19 21

(Fein DA : Int. J. Rad. Oncol. Biol. Phys. 27:379, 1993)

2, o5 F 292 anterior commissureoiA
AR AR UYojz] Base] FAALE gRrE
initial disease site?lX] doivbe Aol YA,
FHE AT BE FA)A invasive carcinoma
2 YEPL HAFD YoH(Table 6). 28U,
Feins <& A 4 2] 80%7} invasive carcinoma®
Yehdde njsaAgl 4L HiAF 1894
(53%)= AR involvement”} Y18 F-$lol| A
AN LS AFsActh & Az BT FA
2 B9 A o 50%7) s 297} o}
d Aie] e 2o fuE R, AR 7)
E FALAA FdzA v ohgFstH A
B 7]17te] digF B7HLo| ATk £ A2t
20%7} invasive carcinomaE eI gloiA o
2 A2YEt) invasiveness22] &l go) 23 &
7H A getes AL ¢ F AHTable 7). 28t
of, ALgde) e 8AFole LA FEL B
A7bsAe]l Bol AAlE R e, olad 2xA
Aeots e FRRZdA E3) BAHE 270
ZA T3 wgdel s AR A8l EV] AF
oA oA FAH EE Fgdoz 234 9
o] WA 4 Jths “field cancerization” 70d
o2 Ay o} 2, ol 2U|HAE 7t

=

A gaRgA A85F ZFEdaddelyd ¥y
LA Aol A FAHE F& WF =7 ALR
geiA 3 P,

Dose-Response Relation : vocal cord fixation©]
e glottic cancer?] A -$-oll& ¥Abd 23 At
o] 2AEST FAZ A= A7 Bl U=, 5
3] exophytic lesionol A& infiltrative lesion®.t}
dose-response curve®] slope7} B4 © steepdt
Aoz g3 A vk 28 Tl, T2F early glottic
lesionol|A] dA] B2 o2 AHE-H L S 6,.000cGy
ol WALAZ HYelAe 1 FAZL o}F7}
7 433 2Eslt)h tSo] CISHAS WAMA A
solA WAL FET FaA ol &Re FAE ol 7}
A APEAEQ FHR IV glE ¥olth Table 82
Elmanso°] At CIS¥49] HALH 8475 &
A5 AozA HEx3E {3 wE dose res-
ponse data® UERd AN XA WA
of wE 543 Xojrt ge&s BAFZ Utk
Table 9% @A Exd WA 524748 2
Az 7} 35l AN F4Aol & BA
g veld Aoz A, @Al EFe] 6,000-6500cGy
Aol M= "ohE Aolrt gloy, 1 o3t W

AAF FEANE FoANE AEUE BAT



Table 8. Dose response relationship in CIS of the glottic larynx

<6000rads 6000-6500rads >6500 rads
No. Failed No. Failed No. Failed
Component CIS 1 0 5 1 17 2
Premalignant 3 1 4 2 13 3
CIS 2 0 2 0 22 3
Total 6 1(16%) 11 3(27%) 52 8(15%)

(Elman AJ : cancer 43:2422, 1979)

Table 9. Radiation dose and local control in CIS of the glottic larynx

Author No. of Patients Mean Rad. Dose Local Control(%6)
Stenerson(1983) 16 4200 13/16(81)
MacLeod(1990) 20 5600 14/20(70)
Pene(1976) 63 6000 56/63(89)
Doyle(1977) 22 6000-6500 21/22(%)
Hinz(1981) 18 6000-6600 13/18(72)
Fernberg(1989) 40 6400 36/40(90)
Elman(1979) 69 6500 57/69(83)

UVEE ¢ & Utk AHAA early glottic cancerel]
A} local controloll #3tE 1o 2& HoA
FE2 Qe w2 oflg AM8E beam
quaility, volume, 28] 1L fraction sizeol wa} 43
g Aol 7t gla HZo) = overall treatment time
o] o}F FQ 3 WE A itk
Etx|2Hale] x(2MH d|m : CISEzle) HhAtA
28 AlHE vocal cord stripping©l\t laser
excisions e N8W AH3 vlwdes AL
od XSS MY 1 7|ES Hrlske §2
@ A2E ATE  Arh Table 10& Smalls>
o] AF3 collective review data® & AA7F A
g3 AL, TFEA FA2EANES A5 v
1Y 5 UEE $3 28 B THolt} o] B8
B Fg AR gEge] 2R Ao 3
S8 Agyolzte AL A olsisiAl @ Rol
o} =3 Elmansk X&4do] o8 recurrence-
free interval® BN, FETo] gAHe
2 o J3d HAt B8 81X AHAE TR

o 44 258 43e rdFxT Qu¥Fg. 4).
Fy R 3o 2}% vocal cord stripping®) A$E
Aekgol oF 40%, FFHQY FALEAIEo| %%
Solxr, AR EJEL 73-100%(H T 88%)E L}t
Wi glov, ¥ ALE died ALAHQA strip-
ping procedure’t B8 ¥ 257t 8ok 3], Maran
< 2399 CIS#=} d25 2058 A local control
S #5td Ha 23] Fx 9] ¥HE 5= stripping pro-
cedure’t Bagictn AFstn Y. 2 o) @
A2 & vocal cord strippingd) @RoT=
anterior commissuret} ¥ A2 stripping ©l
Fo ojx¥ o= BABE = web formation, & A8
ZolF AT vdlE Ah29] tumor implan-
tation®] ¥1PA, 283 ¥HEHE stripping2 2 ¢!
& voice quality®] &A1 Fol AA 3 g} ofe)
)8, WAIAA laser resection¥ 8-S 1975 Strong
§%0] CO; laser$ & /HLd ¥ g Awate
AME2L 7IHoz FRRIAE FHI T &1 o)

BEAF A Govt FFHA FaA 0 gl



Table 10. Comparison of treatment result for CIS of the glottic larynx

Total Total CIS invasive Retaining  Ultimate

Patients Recurrence  Recurrence  Recurrence Larynx Control
Radiation 415 20 18 82 91 %
Cord stripping 248 40 23 71 88 9%
Laser excision 50 8 50 50 100 100

Modified data by Small W: Laryngoscope 103: 663, 1993

AUEEgo] B3] 433 Aoz Bugw o
McGuirt's-& 129 9] CISEAE laser excision 22
A5 A HA 10089 FH7L F 459 &
Ztoll A 1-63] FE9] F7} laserX 871 YR FHAS
& A v Q1 & & EPAHE u£T
Astge] pngm Y g2y o] uhge)
A5 FHELS URE FHA 7|7ke] 2@ vjgto]
7] ol F7| FHAne dFH o] ojgA verd
7] o}z w|z)grolt}, Laser surgery}HE voice
quality”’} £A ¥t A, anterior commissure
lesiong X F3}71dE o] HoldHA| gt FH,
a8 A4 #2171 local controld YEAME A
olx 13| o]ie] ¥iEEE= X857t "= B F
o] o] X|Z¥e] FAF o2 &1L v} Hirade

< Tla glottic cancer®] 7-$-o]X| gt HFA}M X &
7} CO; laser®™iol vls] AR FE 3 voice qual-
ity2 Jehddn B1sd1'® Wolfensbergs =
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