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Postoperative radiotherapy in the treatment of cervical cancer

Yasuto Onoyama, Mitsuyuki Abe, Eizo Yabumoto, T'sutomu Sakamoto and
Koji Ono
Department of Radiology, Kyoto University Medical School

(Director: Prof. Kanji Torizuka)

Research Field Code: 607

Key Words:  Postoperative radiothempy, Cancer of ulerine cervix

Between 1965 and 1974, 608 patients were treated for cancer of the uterine cervix utilizing panhy-
sterectomy followed by irradiation to the whole pelvis with a dose ranging from 4000 to 6000 rad of ©Co
y-ray at the Kyoto University Hospital.

Despite the combined use of surgery and radiation, intrapelvic recurrence was the most frequent
cause of failure, especially among the patients who proved histologically to have positive pelvic nodes.

Five-year survival rates of our present series were 919, for Stage I patients, 709, for Stage II, and
469, for Stage III. When compared with the results among those irradiated with a dose ranging from
2000 to 3000 R of 200 kV X-ray before 1964, 5-year survival rate of node-positive patients was raised by
13%,, but no significant improvement of the prognosis of node-negative patients was observed inspite of
the increased dosage of radiation.

Whole pelvic irradiation of over 6000 rad resulted in the high incidence of the late adverse effects,
such as rectal bleeding and hematuria, while irradiation below 4999 rad tended to increase the incidence
of intrapelvic recurrence.

In view of the beneficial and hazardous effects of postoperative radiotherapy in the treatment of
cervical cancer, radiation therapy with a dose of 5000 rad only to the node-positive patients is recom-

mended.
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OIFEGIC T 5 AT RS o DB oW T,
BEMRBLL2ELHIY, BHRLYRDIBEE
b DI B LT 4 ofRiiknip 5P, o
%, EREED 200KV XHIT XoTiTb
h TR fRopEtic - Rigch v, 9Co
BRE XA X b KR OFEG R EREC RS X
M5B X5l TIOREL RS, FEEEC
BB oOBRE D TRTECch B
EEZbRS.

KRB 3517 5 FEMOBEHRETRX, B
39FEE T, ZoREEIMARICSVCHER
L&, SRS 160~ 180kV X M
BAEhTwie. BA40ELE, £mpyckstiast
wBESh, %Co v fRFRSCR bhic.
DIBR10ER o BB 2 5 L, C oMokie:
TOWTRE L, $CAEDBIRC 51T 2 #ith iR
StoBigic oWk .

E B

FEFI499F K & CIm B BUR B X OVBY3E 2 f
RT3 TH A D HT 2 7 F 8 FEH R 10244
T, ThHoEFIC %Co 1 HBSHEHET L.
FEROTATIRS0FEL B L %<, £AE0HH80%H
40~69iEDEMBE T ® b T\ i- (Table 1),

Table 1. Age distribution

T el
20—29 3 1 4
30—39 97 10 107
40—49 231 63 294
50—59 193 110 303
60—69 84 150 234
70—79 0 72 T2
80—89 0 10 10
Total 608 416 1024

ERERRINGIcix Table 2 o & & & T #AfERIH43%
i, i, TH, IVHiolFT, ZofiiciEs
W X B ZREEAIY 616 B o MBI T,
90041 (87.9%) ML, 5361 ( 5.2%)
IR CTHD, BT ( 6.9%) wonwTii,
flifz & b OFFA e & DI DRI hH 2.
ZhHLDIERMOP 608%1 (59.4%) »MiTHiRST

AAREFRHBPEEHE 5H37% H4 58

Table 2. Stage distribution

Suge [, P | el [

I 231 35 266

I 329 112 441

i 48 180 228

v 0 28 28
Recurrence 0 61 61
Total 608 416 1024

BT, FRHICFAHEAOEERLY S &, 305k
9%, 40i%f79%, S05%fl64% &, &, MHEMT
EL, BOERIR TV T 36% T FfliHt HifT
hTwa (Tablel). HEHIFIFMETERE, I
87%, UM75%, W21, IVHI0 % Hot-
(Table 2 ). Ffff+~Rix, 5410 CENAMETFES
T, 678l cIBEMTFEREMRTh o, K
Tk, Thb 608FlofiE R AT oW -CiRE
5. '

R & &
BEHE3-=T “Co JEIFBET R @ X o TRifT
S, RHEHE LBE VIEREPR, TRITHER
aE&NERR L L, HEHMAl4~16cm T % D
fo. REBOREGCE, Fo 2 Mgl 180° #kF
BitE 7ok, IRTHh 2 4cm JEL, BHEHE
ZB3cem L L7z o fEaS4 ik Fig. 1o Z&<
T, FBRAY SRR ERIERRE T R
5. e —oEACi, BI#ERm=FIixmF]
Bt fTo%. FERREGBACHRE ST 1M 150
~ 200rad, ;8 5 [{]C #5755 E4,000~6,000rad
YHEE L.

=y 30
1. JREABIA R
Wi RE T2t 608Fld FHix Table3 =
& T, 450f, TA% A IRIE LD EAEFEL,
123 IR IR T WS, FEfloN4TYS
TIXEERABRIIERTH D, 24%I5EREBTC
IWETCL, FEBUIACRRATHEEC L& L
bhEbONIBE THo. TMOFE-EEE L
THERIES I, M E AR A bR
2%, FEROHMCE LR EARERcEEoZ
A bhighote.
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of two axes 4cm.

Table 3. Present state of patients and cause of
death according to clinical stage

] 1
! s Total
| I I I
|Total No. of cases 231 | 329 48 | 608
Alive 207 | 228 15| 450
Lost 12 18 5 35
Died 12 83 28 | 123
Cause of death
Local recurrence 5 37 15 57
Distant metastasis 2 20 7 29
Detail unknown 0 13 2 15
Other causes 5 13 4 22

Table 4. Site of distant metastasis

Site No. of cases

Lung 10
Intra- and retro-peritoneal 5
Liver 4
Virchow 3
Bone 2
Brain 1
Generalized 4

Total 29

EBIEHIC 17 5 EIRERREALL, NS
BTREIhLL0NRLE L, BEEAS IO

Isodose distribution of bilateral 180° arc therapy. Field size: 16x8cm. Distance

BB it e (Tabled ). fhERZE & LT
i, B, RBADHEC X508, Fii
LoBAR2#E L bh% (Table5). ik, F—o
W, B, BERMEMEC X AECRE 1AL bR
fo.

Table 5. Causes of death other than
cervical cancer

Cause of death No. of cases

Hepatic disease

Urinary complication

Cardiovascular disease

Second cancer

Ileus

NI TSI LI )

Miscellaneous
Total

22

MEFN4SEE LART D 33962\~ T, BEARREAIL
ke follow up RRCFET: Lic & &ic L, fAED
FEIE & LT 5 HHAFHY 5155 &L, Tableg
DT E LT 2466128 5L AL, THI9Y%,
THA70%, T3H46% o 5 FELEFRIEB LT,

2. BBAY voBER X TH®

FMRPCHRERN Y v SR ESRFNC 1 =
DL EREA S W EGI A BB L 35 &, Bk
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Table 6. Crude 5-year survival rates of patients treated before 1970

Pelvic node
Stage Total
Positive Negative Unknown

1 7/8 87% 48/50 96% 27132 84% 82/90  91%

I 28/57 49% 87/108 81% 31/45 69% 146/210  70%

I 6/12 50% 6/13 46% 6/14 43% 18/39 46%

Total 4177 53% 141/171  83% 64/91  70% 2461339 73%
e ey A 9 130 113 118

Table 7. Incidence of pelvic node metastasis

Pelvic node

Stage Total
Positive | Negative | Unknown

I 21 120 90 231

I 95 178 56 329

I 18 16 14 48

Total 134 314 160 608

1340, etk S14f0C, HAMTEHHEA 2 LR
AFesr O FMARY O b DA 16061 TH ot
(Table 7). WRIAEBHEERR, IR
BIxBELTHEOY, TheliTs L15% L
eh, IHckzhth2% i35y, Tk
BB LisH . BRNY v HEBOEE
L FHEDBIRE 2% & (Tableg), iEBIEMHID
BB HEF LT\ 5 i LT fci352% ©
B, FHAGCIEFREZEOPMTTA% B EFE LT

5. BROECHIDEEDE, IEBEKEGIcitE
FrEFESEDEIED, G CIXhRTE D &8 254
B@roles’, FERO ERERC X 5 -0
#HlEwi, SHMcEED 23R » bR ko
fe.

HHEN Y v EEBOEE L 5 EAFROBK
xTable6 D Z & ¢, BpM:MILED53%, Bk
Blo83%h 5 £ Ll EAEFE L, B IBREGI o 4: 17
RITFREY Bodtc. WRER I FITIHR
e BB DT, FEEER Treatment Result
Ratio® I 5 & R 130% 1t LT Bk
PTI98y L RENRAR BRI,

3. WREGRELFH

SEDFEGADOR, BEREM43~44FE F i,
AR BRI K I3\ T6,000rad R4 % JES L7l
B3% <, LIK5,000rad itk ds X 0%4,500rad Rijps
I Licb 0L not.

4,999rad ¥ -¢, 5,999rad ¥ = %5 X 06,000rad

Table & Influence of pelvic node metastasis on the prognosis of patients with cervical cancer

Pelvic node
Total
Positive Negative I Unknown

Total No. of cases 134 314 160 608

Alive 70 262 118 450

Lost 4 7 24 35

Died 60 45 18 123
Cause of death

Local recurrence 34 16 T 57

Distant metastasis 13 9 T 29

Detail unknown 6 6 3 15

Other causes 14 1 22
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Table 9. Prognosis of patients according to the level of tumor dose
Tumor dose
- Total
Below 4999 5000—5999 Qver 6000
rad rad rad
Total No. of cases 104 266 238 608
Stage 1 54 112 65 231
Stage I 41 141 147 329
Stage 1I 9 13 26 48
Present state
Alive 35 214 151 450
Lost 2 7 26 a5
Died 17 45 61 123
Cause of death
Local recurrence 9 20 28 57
Distant metastasis 3 15 11 29
Detail unknown 1 4 10 15
Other causes 4 6 12 22

Table 10, Crude 5-year survival rates according to the level of tumor dose

Tumor dose
Stage Total
Below 4999 rad 5000—5999 rad Over 6000 rad
I 13/14 93% 20/20 100% 49/56 88% 82/90 91%
I 12/18 67% 29/45 64% 105/147  T1% 146/210  70%
i} 4/8 50% 1/5 20% 13/26 50%; 18/39 46%
Total 29/40 3% 50/70 1% 167/229 3% 246/339  73%
Treatment j )
result ratio 119 112 119 118

Dbo3#es) s &, Tablego 24 < £ h
Fh 104, 266, 238§ T Hotc. WA c
6,000rad [ E#fw, T HBREG o Ry ERICED
of-. ZREOETEMRINL F 1 X hel%, 80%
¥ L 063% THoeM, Eilio X 5 el XUt
BEBOEYEE TS LABR0ELIE LA
V. EEfloEHEOS, RFiERC X5 ECoH
Hied, REMCAEBEOEXRD MO, 544
HAEFES (Table 10) i, AfHERICRINFLZ
Bl icated BT, FHEHMCEREOZERR
BAHEITET, RERFED EE LML,
RPN FER & L CEERE oSV EERA Y v
AEEEEED 1340 R oWT, HREFICT
a2 h L, TablellpZ L < 4,999rad LJF @

Bk, T8 fild 6 Gl RPTEHBIC Lo THE
T LT\, Lanl, o HoEARmEE
T, HEed FEOZE Tk foso
to. X, KB 5EMEATR B XU RETREER
(Table 12) &, HEEXTDD LILTER
iER®Y fol

IBAHC BT % L& 2 DB EITER o, i
fEssz L Ut oEG A, MR 3s X0 Heus FgAE
wonT, BZEAFRO 4504 1 o\nT & % &
Table 130 & & { CH2tc. HEBHML, —iliE
Db DOEREDD E2FRCH DRI, FEfEo
it 6,000rad Ll EBEcoORERNFRCE S,
P31 AT PSR B L L. Tok 4,999
rad DUFREC, ACLECPI% 300 Licfiik, Wi
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BAREZRE S HEE 5375 4%

Table 11. Present state and cause of death among patients with pelvic node metastasis

Tumor dose
Below 4999 5000—5999 Over 6000 dotal
ra rad rad

Total No. of cases 16 65 53 134

Alive 7 41 22 70

Lost 1 1 2 4

Died 8 23 29 60
Cause of death

Local recurrence 6 11 17 3

Distant metastasis 1 10 2 13

Detail unknown 0 0 6 6

Other causes 1 2 4 7

according o the level of tumor dose

Table 12. Crude 5-year survival rates of patients with pelvic node metastasis

Tumor dose
Stage : Total
Below 4999 rad 5000—5999 rad Over 6000 rad
I 0/0 2/2 100% 5/6 83% 7/8 88%
I 417 57% 7/12  58% 17/38  45% 28157  49%
i 1/3 33% 0/1 0% 5/8 63% 6/12  50%
Total 5/10 % 9/15 G0% 27/52 52% 41/77 53%
Treatment
result ratio | %8 ® %0 N 9
Table 13. Incidence of late side effects
Tumor dose
~ Below 4999 | 5000—5999 | Over 6000 o=l
rad ra rad
No. of living cases 85 214 151 450
Rectal bleeding
persistent 1* 2 g 11
transient 1 T 10 13
Hematuria
persistent 0 0 4 4
transient 1 1 1 3
Ileus 0 1 1 2

# %% Colostomy performed in two cases.
Reirradiation due to local recurrence

*

LXHBERHGICH S . BEHRENST X 2 R

DWTHFAERT, #Fbitko b o1 6,000rad [ |-

HoRHhbhiz, X 26\t Heus 2%
hiedy, ThoyBERET 5 L ondhreou

TR TR TWwicy,

% =%

K Series [ZF51F 3 RO FEE
IR B FEBEO RN, Ei
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AThy 777 ARHH®, LrbEIEAE
Loobsd. FERBREALHFEEHR X
B &, BIEGID 5 FREFRIL, 1960~644F D57
BY%h b, 1965~69FEM62.6%~ L HEIC AL
TWa. FRIZ L oEFRC S S ogEn
bh, RENROMESE 50038 %%, LREH
s B g R Rk, BEEAO RN EE o
TELAEFEE LB LELBRS . HEHE
Yz goicgE oK« ofEfodk, 1, T
DB HEHILT3.4% T, 1965~694E DL E 4
DT1.1% LIZIFE LoDt 1965~T0%E
] 53561 (PIHGHGHEE 1966) o 5 EHAFER
1%, Tableldd> & L <61% T, 1965~694FE0 4=
S &g UL, WiiGlc b £E4EH O Tl
85.6%, 1166.3%, WiH37.0%, IVI#L10.7% &
KL CcERoZRRD T, 4@ Series 4
fE & LTof, £EFEEoKECH O LH
zbhd. X, GEoRBHTERFED1964FELIFTo
B & e % &, ERIO 5 AR
TIE53% e B61%~ LM E Lichy, FWiBieE
BodEEx A bhich 27z (Table 14),

A IR FEHRCH LT Rk %
EhaEE7%<, SEofKk+ DEMICKE N TH
FD59.4% CEMHBITHhTE D, 1, 1
EFICLL 74660 560 (79.2%) % THFEME
DREFchH ot Zh BTSRRI 5 4
ﬁiﬁ%i‘l Table 14 = L <, 1 #R91%, THA70
%, MH46% Choilhs, ThXERFC BT 5L
RO BHE & OIC B EELRD 2%,

FTEHEO FMEE i BRI, F
8P, ARGV X OFNFOEBERE L S KE
ST ZEMNMbR TS, Bic ) v s
DE I L OFP P ppE ik~ o AE R E
EFHPWRB LTS oliEnbb. RaD
RERITI, ) v SEEREB OB IOV T o S ikE
Lizds, 4,000~6,000rad oM 247214
[@lo> Series Wi\~ T hindks, FERD HiE & FEE
<, RBEGESI O FRIZEBEEAIC I~ THECAR
BTHof: (Tables, 8).
kRS OERICONT
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AIP s\ i T TIFEERCS LT
FRFEDTEIT X 0035 <, B~ i Bt
BEEAPFH S h T . FEERCH LT,
SRR X o C L IFREIE bR TWS
Hh D, WHEOMAEC X b BREE  Eem L+
ZHEHIE OB TR Wb LES S
ha. Lnl, RAULEFHRETH 5 BEHRERE
wE CERABIRCHEET 5%, Wit s8R %y
7B LT EMIEDW TIRA LSBT I &
W, HRIZ200kV FE X AR Lo T, 2,000RFiEED
RRREYE 2 TORROMERBHN L DRE
BRTHOTIBMTH b, FTEFED EFR
DIEID b A TBRFOATE IS O R A HFE LT
5. X, P, BAEYL Y v BiEBEEA
W TIE X B IBENT X o TIRIRHLR O [A)_ A
BehinWrHEL, BEBEE T, THHEEGI
IMEREATH B L LTwB. B, &
HIO%S , FhAREOMEREIC Lo THiEBH o E
BEEDDLNETHDH E L, FOREEPRE LT
W5, BRSSP, RS o @RI B
L, FHHCER Db #EREODERATIL, i
HESHIER TH D 0RI BT, BENEALIET
BB LEARNTNS.

FEHEBC ST A BB OBEREH b T
BI1Ciy, randomize X juic T IREE & BEEOF
AT oWT, RERROFER, HcRiEsEo
W, EFELERE, s X O ERRMERY A S
WHAMNE-CH D . retrospective study G5 F %
DFEFID BIL, FELSIICE VL, SEO
series (3515 B A b & LC, REEDTRERIT
BT B HEEH OB O TETOEELR L
yARN

JRAFTEFEC 2T BT LRI i gt s
f7odtc 608fH 1226 C JET-AS FERR S, ST
Bl (& 9.4%, FHCHI046.8%) HEEATE
FPFEHETHEE Lic s e xhn (Table3 ). i
BRI 35\ T & T S RIT R R ER R D IR
KoOFRERTH Y, HegiRY v SiiEsiko
134 o\~ Tk, 60BID FEC-HERRFIAR345 (&
h25.4%, FEU- D56.7%) FTh BREPIE
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HARESERERESMER 83786 $H45%
Table 14. Comparison of crude 5-year survival rates between present
series and those treated befors 1964 or 1959 in Kyoto University Hospital
! All cases Surgery plus radiation
Stage
1955—1964" Present series 1953—195¢'" Present series
I 213/256 83% 96/114 84% 162/194 84% 82/90 91%
I 268/437 61% 181/276  66% 145/256  70% 146/210 70%
i 160/459  35% 47/132  36% 123/224 55% 18/39  46%
v 4/65 6% 1/13 8% - -
Total 645/1217 53% 325/535 61% | 430/626 69% 246/339  73%
“Treatment
result ratio 106 109 121 120
Table 15. Comparison of crude 5-year survival rates between present series and those treated
before relative to the state of pelvic node metastasis
Pos_i;ive pelvic node Negative I;I;I-V'il‘.‘. node
Stage
1955—1959'" Present series 1955—19591 Present series
I 7114 50% 718 88% 115/128 90% 48/50 96%
I 10/25 40% 28/57 49% 89/117 76% 87/107 81%
I 16/25 37% 6/12 50% 54/88 61% 6/13 46%
Total 33/83  40% 41077 53% 258/333  73% 141/171  83%
Treatment - .
oo 84 93 129 139
FETHLE Lic (Tableg). ZhicK L sk % 3.6%, 31.4%THhHot-. WEEFshcbED S

$l 314cRFET-4561, PIRPTEIEIELOH] (&fko
5.1%, BECHD35.5%) T, FciEBEEo I
HHEG U, RPTEIRIEE 120004 16, 1 05
BICid 17851061 & RFTHEFESE D R i3 T
By, FATEBIGIC 351 % BT ERIECRIB L
TIEHE 4~ HHHE TR &5 — 2 2o Tl b
X###1,400~1,500 R % J&5F L= T, T 05626
DT OISR DiGIc kB L, £
T, &0 5.7%, FEHID33.7% v BHNE
RCIOTHEE LTS, N, BEBEESITIIe
An23.3%, FET-HI048.6%7%, EH:GITIzaetk
D 3.1%, HCHID25% M FFE NI L
e LIBT3, ChIcHMST A RER 40
I, Tfs60BlicDChb &, 2FERCit7.5%,
44.2%, EBBWERITIX24.1%, 56%, KEHGIC

% Bt ki oo B A HlBed 5 i U b iy
Tkl RFrERIEOHE Y Lz, 4,000
rad L E% MBS Uicic &4 534 Elo 4 i)
TlL, EFREDLZHITTE 2k,

TEFF VAT © FBAIB9LE LI AT o I ATRBIC 3517
3T EROBEHERNY, 160~ 180kV X# i
X 5 EEBreEERA I L oTiThh, 2,000~
3,000 R o> J BfG AL DS RS Sh T v, 2Bk o
SEMAFRML LM ¢ series 7 L Ll
% & Table 14 & & < C, MiBEHEIK DT
I WHEGI D B o 26 D 1) b 5 5 03 4
e T, HEATR b & BES T, [l
B, X b OCo ~mYHRic X 5 FHEG R OB
Ik, 5EMATFEROWIRTDIH DT,

) v AFEBEER i, T, TIC 3w T XS



T 524 4 H25H

RI V&L EFRD [ L BABRDN FET
i, BEEEERbHEFES R Ty (Table
15). Z oiERIIIEROEROFEDO® L FERT
B,V voEEEEED 1, 1HEGCT %4
BRH OB LEMTh S . b, BEBEGE
Pless ik, &FRE S osE»RIFC,
FEGI D 5 FRAFRIIBZ A L Lich’, JEGIE
BT, 5 BRETIIETE Cleh2te. P,
HE®ut, EBEET, oMt BREEO A E
Flic 3\ T 4,000~6,000rad D AFEEIBLGE X b,
5AEREFRNERCHE L 2 BE LTk,
B, R RESIC SRS AR
BHLELBRD.

FEERBAR « S0 FEF T BB Ui R
4, 4,000~6,000rad o> HiH ¢ b L, SfEH
COWCIXAFIESER (Table9), 54KAERHR
(Table 10) DWShiTs\ T b AR EIEEICS
BoEwTbichote, ) v in R 04
FROWCL, AR ile T Ll
Higchsh, SHMCEEELL RO
(Table 12). L» L4,500rad [ijsiEcis, 5,000
rad [ R3fic FolE LC Rl RIEETESS i X
BT OEIEH L T B 3% Hivk: (Table
11). ElfB o -5 L, 6,000rad L) T
RBOCER, Bt BpRERE o W &<
72% (Table 13). figiagt e L < e |
B U185 EE, ¥Co v IR AR YR A5, 000
rad JijC, DLk RS SRR & B3
RETHH5.

BERL LUHRSR

FRIRBEC 31 B FER O BHREE L, HR
A04ELIHE, FhE T02,000~3,000R o X §LHEET
P B %Co 12 & 54,000~6,000rad = HJ#a % B,
106E % . C ORI %1727 608f10
TR L, FRCAREE O BENC I 5 i ER ST
OEFTCTONTHRE L.

1. kA% FicER ksvwTd, X0
9.4% B BN BFRENFERCEEC L TR Y, RET
BN BETHD EHFEL BB, Vw3
B o In WRIMEM, e I cRrEsEo
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IR D TEL,

2. RO 5 ERAEAER, 191,
THI70%, WiH46% TH 2, KB IsiT 558
ol LEBEO I R bhishots.

3. BN v WEER ORI EREO TR
PEWM FHT chb . BRIEEG I kv Tk,
4,000~6,000rad A #4IBH LT b i odceE s
Lhichotend, BEBIEMEA R ERnctt L4s
Rl kw i,

4. L EofEREnrs, Vv HiEgatEo 11
IREEMI O FHEAHTEIEM I T b BigE X h 5 THEd:
FrkweEz bhb. ), EEEEGIc
BIRShC X o T I T A AThERE D <, B
AN T2 LE B % .

5. A[ElAE L #24,000~6,000rad o> #ifH ©
i, MEC XSEFROFEETLLRT, o
W bR RSB ANT TS e tk. L
L, 4,000rad &-Cu JOPTBEFE 2R 2\ E D
Hb, 6,000rad [ ok BEEORA N SRS 2
Fh b, SRR L LT, 5B 5,000
rad [iEAGEYS EE L2 Bl L

K o385 1, $350 H AR S R A s (I
FIS14) s T#E Ui,

0 Ek

1) SR 20E, Frilufrie : #rilmils BEE 15~29 4
1 o T8 ST iR o 4347 4 & OF ko
SHgEE o MUHE. B AR R, 12:
15291941, 1960

2) Hi--1F, FTMBE, AMRAN, KRB :
Vv oS WER O i T8 AR A e B B
AR, o FREE, 12 : 444-—448, 1966,

3) Fhr O BKEBL IR B T 5 ©Co
PEREL, *°Co 3 WM @ BF%E, H20%, Fik
WGt E: o BF%e 55 18 W AARBER S, 26 :
1579—-1589, 1967,

4) A& W MomRRE, FEs. HEE, 5
159—164. 1970,

5) dblh e AFTFE SRR c Mg T 5
BT o H—i EIRAER D % —. o
BEEE, 11: 125—132, 1965,

6) AL, ARAN, HEMEE, el
b E S35 TEEHMRRRE o EEEAY
fili & et bt o BRI oW T, f o,
20 ¢ B15—654. 1974,
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7) FESFEASL  HI2EBHER. AERE, 23
327—362, 1971.

8) FTEMBHRENS : 17 OHERER. HERR
#, 28: 531—-566, 1976,

9) ki W, WRIER, MAEF, B,
WiRER, BEREET, W O—  FEEm L E
4. M o IR, 21:1189— 1194, 1975,

10) Hig—IE : FEEMmRS. BAREmakE, 76
3%, 289—294, 1976,
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