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An analysis on the radiation therapy for laryngeal cancer

unzo Yoda, Hiroyasu Nishiguchi iro 'Yamamoto, Ryu Hasegawa,
Yoda, Hiroyasu Nishiguchi, Akiro Y to, Ryu Haseg
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Department of Radiology, Kyoto Prefectural University of Medicine, Kyoto

Research Code No.: 603
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A total of 47 cases with squamous cell carcinoma of the larynx which were treated by radiation
therapy alone during a period of 16.5 years from 1957 to 1973, were analized.

According to primary site of the laryngeal cancer, these cases were divided into three groups, i.e.
supraglottic, glottic and subglottic region for analysis as indicated by UICC (1972).

All cases were treated with parallel opposing cobalt-60 portals and tumor doses 6000 rads to 8000
rads in six to eight weeks were given.

The crude 3-year, 5-year and 10-year survival rates for the total series were 44.79%,, 36.8%, and 14.39%,.
The survival rate of glottic cancer was higher than the rate of supraglottic cancer.

About 609, of total cases uncontrolled by initial radiation therapy and 89.3%, of recurrences at the

primary site was appeared within 24-month of treatment. The recurrence rate were related to the

stage.
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Table 1. The number of patients of laryngeal cancer according to initial treatment.
(January, 1957~ June, 1973)
Supraglottic Glottic Subglottic Total

Radiation alone 33 (70.2%) 13 (27.7%) 1(2.1%) 47 C100%)
Surgery alone 25 (45.5%) 27 (49.1%) 3(5.4%) 55 ( 100%) B
Radiation + Surgery 121 (54.5%) 92 (41.4%) 9 ( 4.1%) 222 ( 100%)

Total 179 (55.3%) 132 (40.7%) 13 ( 4.0%) 324 ( 100%)

Table 2. Age and Sex distributions of 47 cases
of laryngeal cancer treated by radiation alone.

Age in year| Male Female Total
40 — 49 1 0 1
50 — 59 8 2 10
60 — 69 11 4 15
70 — 79 19 2 21
Total 39 8 47
Mean Age | 66.7 yrs.| 64.1 yrs.| 66.3 yrs.
Table 3. Stage distribution (UICC, 1972)
Stage 1 I Il IV | Total
Supraglottic | 3 3 19 8 33
Glottic 5 3 4 1 13
Subglottic 1 0 0 0 1
Total 9 6 23 9 47

FREETHE. BERZI%THY, WEH6)
DEFEAEPRENTHEEETHD. ¥ £fI
R EEETHS.

SEROARLE Table 2 0 & 512415 5B 7055 W@
bbb, FHERIL66.35 ThHB. AN B39
B, BHICHLHIIME : 1 THB, Zhbix
FROBE? L3ER LT hb. FEREEE 0
Ao 1k Table 1 w@iRm 4 & 51, AP
3360 (70.2%), FEPEISMA (27.7%), APTFE
161 (2.1%) Th5H. —F, LthOMEHRE3244)
OHITHEM IR 1796 235 5 HERIL55% CH
D, ZhiclE~EUigBREEohThw 55
M LSRR D HRET0% 1307 D Wb D TH B .

19724ggE > UICC /¥ 1@ X »5Rfl 3 X 08 TN
(M) 434 % FhFh Table 3 %5 X0 4 13T,
Table 31z 77+ X 5 1c47f)43201 (68.1%) 1%
ML E Th b, Feic B L ©336iH274]

(81.8%) LTHLIEHEHEATHS. U v
HiEz % Table 4 wiR4 X 5 472261 (46.8
%) ERFECELS AN+ TH D, Hrie s g
TN +A4336742061 (60.6%) &L%<, BT
W3 241 (15.4%) Wil E . i, THI
TrRd76ih2s] (59.6%) 28 Ty PhEThb,

WP RIRAE 33012400 (72.7%) L& <R

Table 4. TN(M) distribution (UICC, 1972)

Supraglottic Glottic Subglottic Total

(33) (13) €Y (€1))
N N, N, N[N N N, N,|N N N N, | N N N, N,

T, 3 5 1 9

T, 2 4 3 1 5 4 1
T, CARY 4 3 10 5@ 2 4
T, 1 1 1 3 1 1 1 1 4
Total 13 10* 3 7 11 1 1 1 25 10% 4 8

* included of 1 case of T,N,M,
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Table 5. Survival status (as for Oct., 1, 1976)
Alive Alive and Well 13 (27.7%)
(29.8%) | Alive with Cancer 1(2.1%)
Death by Primary Cancer
24 (51.1%)
Death Death by Other Diseases .
(70.2%) 8 (17.0%)
Death Cause Unknown
1(2.1%)
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1361, 92.9%) IR % 2 BRIFRB & B o\
D, 1Bl LD RRTESE TR Cth 5. FET-33
Bldh, FEREC X 5 FIE240 (72.7%) <1
JRFE8 B (24.2%), LR 141 (3.0%) Th
S. EFURD 5 LEFITERY X LT okiyis
& LT Total Laryngectomy %351 7- 2 B % B

Table 6. Crude and relative survival rates according to primary site.

1yr. 3 yr. S5yr 10 yr.
g . 21/33=63.6% 10/33=-30.3% 8/28=28.6% 0/14= 0%
Sapraglottic (67.1%) (34.9%) (32.39) C 0%
Tlottic 13/13= 100% 10/13=76.9% 6/10=60.0% 3/7 =42.9%
( 104%) (86.7%) (84.1%) (88.2%)
. ; /1 = 100% 11 = 100%
Subglottic ¢ 101%) ( 104%) Y a
Total 35/47=74.5% 21/47=44,7% 14/38=36.8% 3/21=14.3%
(78.3%) (51.0%) (49.5%) (58.2%)
Parentheses indicate relative survival rates.
Table 7. Crude and relative survival rates according to stage.
‘ 1yr. 3yr. 5yr. 10 yr
8/0 =88.9% 6/9 =66.7% 2/5 =40.0% 0/4 = 0%
Sege R (94.2%) 01.7%) (83.3%) C0%5
Stage T 6/6 = 100% 5/6 =:83,3% 4/6 =66.7% 1/3 =33,3%
( 103%) (90.2%) (76.9%) (67.2%)
Stage Tl 16/23=69.6% 8/23=34.8% 6/20=30.0% 2/13=:15.4%
(72.5%) (39.7%) (39.1%) (42.1%)
Stage IV 5/9 =55.6% 2/9 =22.2% 2/7 =28.6% L= 0%
(58.3%) (26.5%) (29.5%) C0%)

Parentheses indicate relative survival rates.
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Fig. 1 Crude and relative survival curves accor-
ding to primary tumor size.
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i Fig. 2 Crude and relative survival curves accor-
ding to nodal involvement.
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Table 8. Appearance time of local recurrence
and mean survival time after recurrence.

Mean survival time
after recurrence
(mnonths)

~1yr. |20(71.4) | 15.6M (10.7mos.*) |

Appearance Cases
time (%)

1.1~ 2 yrs. 5(17.9) 10. 6mos.
21::3_;“ ; S B R —

3.1~ 3(10.7) 10.0mos.
Total 28C 100) | 14.1M (10.6mos.*)

# BExcluded 1 case of long-survival (9.5 years)
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Table 9. Cummulative local recurrence rate according to stage.
Supraglottic Glottic Total ]
I 01 W IV |Total, T I T IV |Total| I I T IV |Total
0/3 1/3 10019 /8 |[17/33| o/5 1/3 14 1/1 | 3/13| 0/9* 2/6 11/23 7/9 |20/47
1y | o 33.3 52.6 75.0|51.5| O 33.3 25.0 100 |23.1| O 33.3 47.8 77.8 | 42.6
% % % % % % % % % % % % % % _ %
0/3 1/3 14/19 6/8 |21/33| 1/5 1/3 1/4 1/1 | 413 1/9* 2/6 1523 7/9 |25/47
2y | 0 33.3 73.7 75.063.6|20.0 33.3 25.0 100 |30.8 |11.1 33.3 65.2 77.8 |53.2
| % % % % % % % % % % % % % _% %
# : included of 1 case of subglottic cancer (T,N,M,)
Table 10. Cummulative local recurrence rate according to nodal involvement.
i Supraglottic Glottic Total
N, N N, N, |Total| NN N, N, N, |Total| N, N, N, N, |Total
3/13 6/10 3/3 5/7 [17/33| 1/11 — 1)L 1/1 | 3/13| 4/25% 6/10 4[4 6/8 | 20/47
IV 1931 60.0 100 71.4[51.5| 9.1 — 100 100 |23.1116.0 60.0 100 75.0 | 42.6
% % % % % % % % % % % % % %
5/13 8/10 3/3 517 [21/33] 211 — 11 1)1 | 4/13| 7/25% 8/10 44 G/8 |25/47
2y | 38.5 80.0 100 71.4|63.6|18.2 — 100 100 | 30.8 | 28.0 80.0 100 75.0 | 53.2
% % % % % % % % % % % % % %

# ¢ included of 1 case of subglottic cancer (T,NoM,).
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Table 11. Cummulative local recurrence rate] according to tumor size.
Supraglottic Glottic Total .
T, T, T, T, |Total| T, T, T, T, |Total| T, T i i T, Toa
0/3 3/6 9/18 5/6 [17/33| 0/5 2/4 0/3 11 | 3/13| 0/9* 5/10 9/21 6/7 |20/47
ol 0 50.0 50.0 83.3151.5| 0 50.0 0 100|23.1 0 50.0 42.9 85.7 | 42.6
% % % %l % % % % % % % % % % %
0/3 4/6 12/18 5/6 |21/33| 1/5 2/4 0/3 1/ | 4/13| 1/9% 6/10 12/21 6/7 |25/47
2¥ |0 66.7 66.7 83.3[63.6|20.0 50.0 0 100 |30.8 | 11.1 60.0 57.1 85.7 | 63.2
% % % % % % % % % % % % % % %

* 1 included of 1 case of subglottic cancer (T,N,M,).

Table 12. Local recurrence site in relation to
radiation field.

Site In field | Margine i%l;:i of
Supraglottic 11% 8 1
Glottic 4% 1 0
Subglottic 1 0 0

Total 16 9 1

*: excluded 1 case of remanining-tumor
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Table 13. 5-Year survival rates of laryngeal cancer according to site by radiation alone.
Supraglottic Glottic Refer
Sato (1972) 57/76  (75.0%) 69/84 (82.1%) 9
Iwamoto (1971) 94/335 (28.1%) 160/239 (66.9%) 29
Aubry & Baclesse (1959) 30/120 (25.0%)
Lederman (1961) 38/174 (21.8%) 26
Powell et al (1965) 10/39  (25.6%)
Martensson et al (1967) 18/53  (34.0%) 13
Ennuyer & Bataini (1965) 18/33  (54.5%)* 11
Wang & Schulz (1963) 141/276 (51.1%)
Lederman & Dalley (1965) 297/487 (61.0%)
Rygard & Hansen (1967) 161/223 (72.2%) 26
Taskinen (1969) 248451 (55.0%)
Morrison (1971) 95/132 (72.0%)
Present Series 8/28 (28.6%) 6/10 (60.0%)
* 3-year survival rate
Table 14. 5-Year survival rates of laryngeal cancer according to stage by radiation alone.
I I I v Refer
- 159/211 83/231 19/123 3/38 _
Tiramoto (1974) (75.4%) (35.9%) (15.4%) (7.9%) &
1/1 5/3 9/25 1/10
packems (19700 ( 100%) (62.5%) (36.0%) (10.0%) -
. . 44/50 10/10 6/12 2/5
Wang & Schulz (1970) | (g3.0%) C 100%) (50.0%) (40.0%) ]
. 2/5 4/5 6/20 207
sl 40.0%) | (66.7%) (30.0%) (28.6%)
Table 15. 5-Year survival rates of laryngeal cancer according to site & nodal involvement
by radiation alone.
Supraglottic Glottic
Aiidhioes N, N, N, N, Ref.
6/10 1/5
Ioote: (19700 (60.0%) (20.0%) 2
: = 159/225 87/241 679/305 28/68
Smlth, e Al (1972) (70.7%) | (36.1%) (84.3%) (41.2%) O
s al ( 193/264
Martensson et al (1967) (73.1%) 13
Vermund (1970) (1%&;5;2)) 17
>res ; 4/11 417 6/8 0/2
Preent 20 (36.4%) (23.5%) (75.0%) (0%

* Np:N, or N,
N, : Niy.s
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BEMESRECS L, i Fhbo RS
L,

Chb LD, FRCEBR L b v v izl o
b b B FEM I T, B T RO RER
R Tl L S,

F AW IE B -Gk, Stage 11 - IV 6474125
Bii226l (88%) LAEATHIDI2  Jg & & /o
LTCw5. ZhlL4eiic treatment policy i [
LGk Rfc X 5w, Stage 1Tk RIS & L
T4,000rad JEEES, T #i) A L >T Total
Laryngectomy #fi3 <% Chr Lt 2z bhb
L, ZORIGORRER L o<, Stage IVIC 2T
ERBRE O OXE & LTAEY T, ik
D Palliative irradiation y= t Y 5B~1% L £
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Z DRSHRIRERIS 2 S LI BRILT & %
L, Jeic Table 1212 ;R Ui X 5 i BT 7S
PEFRBIFD65.4% Ly, hubk Ellis ©
NSD 0T 1 EHRIMEY R 5 &, EHRK
1236 LT 1,600~1,900ret, [HEELHAE C112,300~
2,600ret r7ch, Kenneth'® R EME T
1,800~2,100ret b L LA L ¥H2TkD,
JESTEF TS 166U 1261 (75%) »° Stage WL
EThro End, RGO Kk CHERILIL
DEzhwboThotctErLbh., ¥z, B
WEHGE R HREA T D34.6%THBN, 205
575% 5 subdigastric region TOWHB{THSLH. o
FUTIRE AR ANRE, C OO BRI HARGEET
BTl DOREARIC IS, LBbhs. ULk
I% treatment policy D—¥fFAD @ fill, FHifliAY 3
Addotc, EF B HE O BEEmioER
Eix T i biou.

AR RO B s Tk, FREDoe
BT B IR LY v fiv S
W5 6x8~10x 10cm?® kL, JEE#E 1T 6~7,000
rad[6~7 A% HEHE L L, ¥R HRcoWT
13 (4~5) x5em? DR LGIEF 2 30, 6~7,000rad/
S5~TE% B LT\5A, = DFstixFletcher™,
Marks et al®?, JAKY & 0RTEZH EKERL,
— i F Mgt E B, Hox b iEREBCAT
DT 5,

T L BFEPEE O E IR AT A EE
ETE, b ETHckd % poliey &2 6
e, Bl o X 5w R 5 IR ©
et A Ui IATETE o S R S h
623)33)3“ 35)25)2?)28]29).

B2 OMBIEGIB DA+ ThHolcld, Th
P EOFHIHT 5 BT OFHTEAT V2 e ol
A, fo & 2 EHMEGI T X B2 “marginal type”’,
“transglottic type” M2 T\T, FHEHEIG
oA RLTWS. Ticbs, HEY, 4
BE? B3P B IR A — O I T
HDH, ELEHIE L marginal cancer [T BT
il & T HEEE SR L, —J7, transglottic

HARELR A RS SRS $388 #8 5

cancer HRERINDBE, BLAE T, Tho L
LT Laryngectomy &3 T\ 4.

SEHR 20, RFFGHEENC BT R O
JER A Pt 5 B¢, UICC (1972) o TNM
SRS\ THRRERGET & DHEBIR BRT Licad,
SETREAECE S e L, EdoRFELE
DUDENEIT S TETHS.
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W e B B TIT o 7 AT Ao e, 19764E
10H 1 A OFg2ms & iR o L.

2) BRI O EYIERRL66. 358, 9 e
5: 1 THBH. LRI 3 7 RIskeE 233361
70.2%% 5%, D\ CEMEE36I27.7%, BT
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68.1% % HDdTw%h, SBETH Tk T, T,
23280159.6% % i, NBITIE N* 2322446.8%
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AR RS 1 X B ZoEx M i < bk,
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4) PR RCRT 2AFIMHIT, D5 H
136N HH F ol BfERit Liloin$ 0T H
B FEED3MD 5, FEHE XD HEE 224
72.7% % 3%, {MINFE 8 24.3%, ZERAM 1
3.0%Th 5.
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3/21=14.3% (58.2%) Th%.

FAE A TR [ s [ s e U4 B
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ERICTHREIFTHS.

6) HRETNCRArEHT, 4752864159.6
BB, EBIC, FOH28H D55 346K
SRR & Rt . 286200171, 4% % 1 4L
1=, 25(189.3% % 2 SELAPNCER, 3HELARRICIE
3610.7% % iz,
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