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Table 1 Characteristics of patients (1)
. I Macroscopic l I-[istopathplo- |
No. | Age | Operative | Tumor | Distance(cm) findings gical findings | s
Sex | procedure | site AV AW - | Size | Histo-
irc. Type (o) logy Depth |
1 | 60M LAR Rb 6.5 2.9 2/3 2 54X 54 well a, C
2 | 61IM SAE Rb 5.0 4.0 1/1 2 53x75 well a, B
3 | 59M SAE Rb 4.0 3.0 1/1 3 36%X63 well a, B
4 | 48M APE Rb 4.0 3.0 4/5 2 35X 80 well a; B
5 | 51F AAR Rb 7.0 2.7 1/3 2 27%27 well pm A
6 | 61M AAR Rb 5.5 2.5 1/2 2 28X40 | muc. pm A
7 186F APE Rb 4.0 3.0 1/2 2 3030 well pm C
8 [78M AAR Rab 9.0 7.5 4/5 2 40X 62 well sS B
9 |68F AAR Rab 8.0 5.0 1/1 2 75%80 well si C
10 | 52F AAR Rb 6.0 3.0 4/5 2 30xT71 well a, C
11 | 73M AAR Rb 6.0 2.5 1/2 3 35x42 well a C
12 | 52M AAR Rb 5.0 4.0 1/6 2 12X13 well pm A
13 | 66M AAR Rb 5.0 4.0 1/2 2 35x18 well a B
14 | 73F AAR Rb 4.0 1.5 1/4 2 15%13 well pm A
15 |65F AAR Rab 7.0 3.7 1/3 2 25X50 well $8 C
16 [46F AAR Rb 2.5 2.0 1/4 2 25X 35 well a, B
17 | 63M AAR Rb 3.0 1.0 2/3 2 43X55 well | a, B
18 (48M| AAR | Rb 45 2.0 1/2 2 | 25%x33 | well a | B
19 |46F AAR Rab 8.0 6.0 2/3 2 44X 35 well pm C
20 |70F LAR Rb 5.0 3.5 1/2 2 28X39 | well a, C
21 |59F Hart Rab 6.0 3.0 1/1 3 8075 well si C
22 | 84M APE Rb 5.0 4.0 1/3 2 15X 22 well pm A
23 | 83M APE Rb 6.0 5.0 1/3 2 20x25 well pm A
24 | 52M AAR Rb 5.0 3.0 1/3 1 28 X 35 mod. pm A
25 | 76M APE Rb 4.0 4.0 1/4 2 20x25 well a, B
26 |TAF SAE Rb 3.0 3.0 2/3 2 40X 35 mod. a, C
27 | 5™ LAR Ra 6.0 1.0 2/5 2 23%30 well ss B
28 | 4T™ AAR Rb 3.0 1.0 1/2 2 45X40 | mod. pm A
29 | 61M AAR Rb 4.0 3.0 1/2 2 30x32 well a, C
30 | 52M AAR Rab 6.0 3.5 1/2 1 65X52 | mod. s B
31 | 86M APE Rb 3.0 3.0 1/1 3 60X 80 well a, C
32 | 5M AAR Rb 3.5 3.0 2/5 2 30x30 well pm A
33 |54F AAR Rb 4.0 2.7 2/5 2 20%15 well pm C
34 | 66M AAR Rb 3.0 2.0 1/2 2 25%22 well a, B
35 | 69M AAR Rb 3.0 2.0 1/7 ls 10x14 mod. sm C

APE : Abdomino-perineal excision, SAE ; Sacro-abdominal excision, LAR : Low anterior resection, AAR :
Ano-abdominal resection (with coloanal anastomosis), Hart: Hartmann procedure, well: well
differentiated adenocarcinoma, mod. : moderateli differentiated adenocarcinoma, muc.: mucinous car-
cinoma, AV : distance from anal verge measured by endoscopy, AW : distance from anal wedge measured
on resected specimen
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Fig. 1 Remote Afterloader. The inner tube is in-
serted into the rectum through the outer tube.
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Fig. 2 Isodose distribution of preoperative High-
Dose-Rate Intraluminal Brachytherapy
(HDRIBT) with cobalt 60 demonstrated on the
MRI.
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Fig. 3 Depth exposure dose graph.
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Table 2 Characteristics of patients (2)

No. ggs(l l Interval lB CC )ﬂmm"‘)_| Dermat. | Follow up | Recur-
(Gy)/Fr. | (days) | Pre | Post | grade | period(Mo) | rence
S U 4 =1 I 1
1 16/2 9 | 52 82 0 27t Local
2 | 201 13 63 55 0 70 (=
3 50/1 7 50 45 ‘ 0 69 (=)
4 80/2 6 80 ‘ 59 0 65 (=)
5 80/2 6 38 81 0 59 -
6 802 7 7 2 | 3 59 -
7 60/1 2 61 58 | 0 59 =)
8 80/1 2 73 71 0 4t (=)
9 80/2 2 97 39 0 2t (-
10 80/2 5 86 45 0 55 =)
11 ‘ 80/2 14 50 49 2 14t =)
12 80/2 12 74 65 0 54 (=
13 80/2 14 70 72 0 54 -
14 80/2 14 46 51 3 54 (-
15 ‘ 80/2 14 75 50 0 ot Liver
16 | 80/2 16 52 59 2 52 (=
17 80/4 14 56 47 3 51 =)
18 30/2 12 60 52 0 50 -
19 | 30/2 14 47 69 0 49 =)
20 | 30/2 I 14 ‘ 43 62 0 49 (CD)
21 30/2 12 1156 108 0 12% =
22 30/2 17 59 | 61 0 48 (-
23 30/2 16 60 46 0 48 (=)
24 ‘ 30/2 14 70 70 0 47 (CD)]
25 30/2 ‘ 1 48 50 0 46 -
26 30/2 13 4 85 0 44 =)
27 30/2 16 66 ‘ 65 0 44 -
28 ‘ 30/2 14 ‘ 44 39 1 44 =)
29 30/2 13 97 94 0 43 (=
30 30/2 15 42 70 0 41 =)
31 40/5 18 65 69 0 40 =)
32 30/2 14 66 61 0 37 =)
33 30/2 48 ‘ 37 37 1 35 =)
34 40/2 17 54 46 1 35 (=
35 30/2 14 103 | 100 1 35 (=
Fr.: fraction, Interval: irradiation/operation interval, Pre: before irradiation,
Post : after irradiation, Dermat. : dermatitis
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Table 3 Criteria for evaluation of microscopic Table 4 Score system for endoscopic responsive-
changes of irradiated tumor tissue ness
Grade Microscopic changes 5 (lilad Macroscopic Factors | Total
0 : No recognizable change in tumor ° (835) A B C | D | score
I : Minimal cellular changes are present ) 1 16 0 0 | 0 | 0 | 0—
II  : Appearent cellular destructive change is present 2 20 1 1 2 0 4
A The viable tumor cells are recognizable occupying 3 50 0 2 1 1 | 4
the large area (25% or more) of the specimen 4 80 1 1 ‘ 2 2 6
B :The viable tumor cell nests are present in small 5 | 80 1 1 1 1 4
areas (25% or less) of the specimen 6 80 1 1 2 2 6
I : Only presumably non-viable tumor cells are present 7 60 0 2 | 1 1 4
IV : No tumor cell remains in any of sections 8 80 0 0 0 1 1
A  Extensive degenerative changes 9 | 80 1 0 2 2 5
B : Fibrosis 10 80 1 1 1 1 4
C ! Scar 11 80 ‘ 2 2 ‘ 2 2 8
According to Oboshi and Shimosato. 12 ‘ 80 1 0 0 1 2
13 80 2 2 2 2 8
14 80 1 2 2 2 7
Fig. 4 The map of resected specimen of rectal 15 80 2 2 2 2 8
cancer representing histopathological changes 14 16 80 2 2 2 2 8
days after HDRIBT in dose of 30Gy (patient No. 17 80 0 1 2 1 4
18). 18 30 2 | 2 | 2 | 2 ‘ 8
19 30 0 1 2 1 4
20 30 0 0 1 2 3
21 30 0 | o0 0 |o 0
22 30 2 | 2 2 2 8
23 | 30 2 2 2 2 8
24 30 | 1 0 0 1 2
25 30 2 1 2 1 6
26 30 2 1 2 0 5
27 30 1 1 2 2 6
28 30 0 0 0 0 0
29 30 2 2 0 2 6
30 30 0 0 0 0 0
31 40 0 0 1 0 1
32 30 2 0 1 2 5
33 30 2 2 2 2 8
34 40 1 0 2 0 3
35 30 2 2 2 1 7

A: flattening of tumor, B: dilatation of lumen, C:
smoothing of ulcer base, D: improvement of stenosis
0: No response, 1: Minor response, 2 : Marked response

1. # R
1 IREOHEENBRTDR . . _
WEE K T 5 KRR RAE 2 3ido 4 BE Table 5 Endoscopic effectiveness and irradiation
B dose
L7chins T -7 (Table 4., &0 5 LRBHBRIZAR
SEEE COYMBI0ELRTD -7 5 FIRB < 306 Bffec | Total | i
tive-

le o\ SR BN HEE L e (Table 5), 16~20Gy ness ‘ score | 162Gy | 30y | 40=60Gy | 80Cy
D1 GBI 5 bR ER Y RDH, 30 No 0~2 |0 4(25.0% )| 1G33.3%) 110.0%)
Gy BB L 80Gy BB L oM IR BHBR Minor 3~5 | 1(100.0%) 4(25.0%) 2(66.7%) 3(30.0%)
CRGTHRE A B ERBD bR ot e Merked | 878 o 8(50.0%] ¢ 660.0%)
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Fig. 5 Endoscopic views of the patient No. 13
before (left) and 13 days after (right) HDRIBT
with 80Gy which was evaluated as marked effect.
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Fig. 7 Endoscopic views of the patient No. 18
before (left) and 11 days after (right) HDRIBT
with 30Gy which was evaluated as marked effect.

Fig. 6 Macroscopic view of the resected specimen
of patient No. 13.

HRFERCTELMEE L ERANRRD b hah o7, &

SEHRHVFHTH - 1o 2 EF O BHEFIHRONRELE
AT, B 1 (B No. 13) 66RO EM T, B
BN EE FEMPILFIRE&L 05.0cm B L, 1/
2AT, FRIETEHOBEE YA TS LA D&
BIcAREYETH2HO LMD B SBT3
7c. 80Gy D #fiaT HDRIBT %47\, BHE#13H Bicit
BERROTAL, EEOMA BEEOERL 5
HiEDHEL A S iz (Fig. 5). NESHRNE
DA77 DREFNE T, BHTH 7. REKI4E
BEILFIENER YR JREBELMIYE
fTote. REGIOYREATCRESIOMo—T2RB
E, ARDIBLACHRFERAL, Z 0BT TE
Ked -7 (Fig. 6).

SEDI 2 (B No. 18) 12480 B i CRHIIICIIE
BTEIRILFIEER L 94.5em (2B L1/2/8C, Bl
Pl A2 B o 5 Wm0 &SR x B, 80
Gy BHBCIFIRERE A ERE L o DIy 3

Fig. 8 Macroscopic view of the resected specimen
of patient No. 18.

HDRIBT ©#E#%30Gy & L7, BHE®E11EBIc2E
BRAZIOMO—MEEL, 13& A &AEHEL LS
DR, BEEOCFEL, BHMMEOHENRDOLN
7o (Fig. . AHASENBHYRIA 27 8 TEHT
Botc, BHEIA B RIPIEREBY, | Wit
BILFIMEMEZT -, XEGAOYREL CRESE
RiZofo—HEELFALL T3 (Fig. 8). 30Gy
RBSHEFNZ 35\ T $ 80Gy BHEFIRRE CIES o2
TRBHRBAGRLBD LN LR TRTHTH B,
2) FRROMBBFHRHE
ERBEOPLEELEEMOEE S HIER X Wi 5K
BoOG R OFEIT4.6/ (3 ~11) TEFOEBFHR
HERHUE LT -7 (Table 6), —BicE@GrwIcE
# & I b Grade IIB L L DEFDOEE I\ T 4
% £16~20Gy BHBED 2 Flicit i b h T b - o 25,
30Gy B & B © 1368.8%, 40~60Gy B & B T 2
75.0%, 80Gy BB TI276.9% L HETH 7. Lis
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Table 6 Microscopic effects on resected specimens

R- Tumor Overall distance from tumor center
No. Fé“;" ?r;z:\) offect 35 30 25 20 15 10 5 0 5 10 15 20 25 30 jﬁmn—d
1 16 54x54 1OA ] DA | TA [IA [;IA nal  mA
2 20 53x75 1A 1A DA IA IA [A I[A
3 50 36x63 IA IA TA 1A 18 1A
4 80 35x80 VA va | VA | VA
5 8 27x27 0B | ga 18 18
6 80 20x40 I 1B I n m
7 6 30x3 1B | I8|1B IB LA
8 8 4oxe62 IB 1A A I8 1B 08B [B
9 80 75x80 LB i) B if:)
10 80 30x71 IA ia | 1A oA TA
11 80 35x42 IB 1B 18 1B
12 80 12x13 @A IAIALA
13 80 35x18 I I 0 I
14 80 15x13 QA IALALA
15 80 25x50 I I 0 OO0 NNDIBIB
16 80 25Xx35 IVA VA NA NA
17 80 43x55 1B I (08 0B §B W | 0B
18 30 25x33 O mom o o
19 30 4ax35 OB 1B 0A I8 1B
20 30 28x39 OA 'l IA|DA IA IB
21 30 8ox75 1B s IA it | 8
22 30 15x22 1B 18 I8 s
23 30 20x25 IVA VA VA IVA
24 30 28x35 1A 1B 1A IA
25 30 20x25 OB I DAIAD IB
26 30 40x35 1B e B8Nl IBlBIB
27 30 23x30 IHA IATATATNANA
28 30 45x40 1A DA IBUBIATATAIALA
28 30 30x32 1B IBIBUBIANALB
30 30 65x52 1A _ IA .““!HAHAIHA
31 40 60x80 1B e e 1818 IA(BI8IBIE A IS
322 30 30x30 1B oAl OB 0B 0B
33 30 20x15 1B gBiB I
34 40 25x22 1B IBIBIEIB |
35 30 10x14 1B IBHBIB |
Table 7 Microscopic effect on primary tumor Table 8 Effect of more than II B in the vertical
— - =— = layers
Microsconic Radiation dose
criteria | 16~20Gy | 30Gy | 40~60Gy | 80Gy Dol Radiation dose (Gy)
n=2 n=16 n=4 n=13 | 16~20 | 30 40~60 80
Grade 1 |0 0 | 0 | 0 m~sm | 0/2 0% | 14/16 87.5% | 4/4 100.0% |11/13 84.6%
A | 2(100.0% | 5(31.2%i 1(25.0% | 3(23.1% pm | 0/2 0% | 7/15 46.7% | 2/4 50.0% | 9/13 69.2%
nB |0 | 9(56.2%) 3(75.0%) 5(38.5%) ss ‘Wzo% 3/8 31.5% | /3 33.3% | 4/ 9 44.4%
m o ‘M&%Wo ‘3%4%
VA |0 | 106.3%)| 0 | 2315.3%

LEBHBEOBCHIAFRNCHEEERI AR L1
(Table 7).
FEBRHAERERCRECTUBEOABACEHDRY
BB EEBLHEBLEBCED » TRHEYREIK
FIETTAEEI A BRI (Table 8), T/hbbis

B HBETRECEDE (GradelIB LI E) 330Gy B
7 487.5%, 40~60Gy T100%, 80Gy T84.6% & &
BTHBN, HRBIET80GY TEDRIMER I
HEMEHBH, BETETIREBCEN L, KB
DG Ieh Z bbb,

Wi BRI G R RT, fER 1 (80Gy BEHER) ORE
G CEEERIAS A ERCEY, HET
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Fig. 9 Photomicrograph of the resected specimen
of patient No. 13 after HDRIBT with 80Gy. No
viable cell is seen. (Grade III according to Oboshi
and Shimosato’s criteria).

Fig. 10 Photomicrograph of the resected speci-
men of patient No. 18 after HDRIBT with 30Gy.
No viable cells were seen. (Grade III according to
Oboshi and Shimosato’s criteria).

B L BT hin A e Bl LSy, 2
B 7 SOEE MR R 2 0, MM BE L Grade 11T &
HE L (Fig. 9. 30Gy Bt UA-5Efl 2 ORER
BB THAWLSORMMAIEE L, IR L OB
H3EBT, non viable Fe MR A K T BT hic
BDDHDHKT, BHEEFEZ Grade 1T & HFE L - (Fig.
10),

3) B X 5EIfER
LHEBNCREHMBRED % X 1o LREARRD bhie
Ao 7 (Table 2), FLFEEHEIE %1216 ~20Cy FREHEE
TRRD LI T, 300Gy BHE-cREH w16 3 4]
(18.8%) BBt dd 3 6l & & BFoe = @4 i o 4l
T, B0 1 EOBECRENCAT v A4 FEHTE,

79(2639)

Fig. 11 Perianal skin damage (Grade III: Ulcer)
seen in patient No. 14.

HRFl X VBRI, 40~60Gy BHEETIT 4 fid

100 (25.0%) w@ZBdbh, ZOEHL 1 ECHEEY
DB TR L &, 80Gy B AT 8 T 1361+ 5 4
(35X IZ@EHBR, D 5% 26k 2 B CEER
BRCBHRLLHY, 3FARIECHTRLIFIYWESED
Uka REL Shic, bbb 2 41(8% No. 14,
17 P RAEEE C EBHRES A L, RENM
RCRBRSTEATREERRED 2 BB Y
BT LG RCERL, ThER 8 AR LUL20
BBECYEIHRET, SBATIFER KT
(Fig. 11D, o 181(BF No. )i\~ TEMiek 1
A B ] EBEILFTWETC BB R S h,
B2ETHAOM, BREHNE BEEBNRTLHBE
ER e S RN, ERBLBL DY)
BRAT 21T - T,

4) ERRE

RE2ENHAHLERE S E100 A T CoREF,
BRAEFI ISP FHER 1 51(2.9%) (B# No. 1),
FER 16 (2.9%) (B%E No. 15) Th- 1,

BT EREOE (B% No. DR60EO B TEET
BARLFIR &L 9 6.5cm BT 24 T&5m
D2 H D EZ SRR L a7 16Gy © HDRIBT
ZITVWRKBAESE CIARNELLS L BRDHR T
ELLHTINEHEI B BCBRY A X BEMH]
FERM AT - fo, ORERIC T S WENE
ZUL EBEHCRESMMLBRECEEE a, aw
(=, ow (=) Thy, BEoEECIEEHBOLE
HEHR LRI DD, KF4i3 viable TH b EEFr0R S
BRI Grade IIA & L7, FHFTRZ a;, Py, Hy, M
(=), m, (+), Ry, ow (=), aw (=), ew (=),
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Table 9 Perianal dermatitis and radiation dose

Radiation dose

Grade of perianal dermatitis | 16~20Gy |

n=2
1. erythema 0
2, vesiculation, erosion 0
3. ulcer (intractable) 0

30Gy 40~60Gy 80Gy
n=16 n=4 n=13
3(18.8%) 1(25.0%) 0

0 0 2(15.4%)
0 0 3(23.1%)

Dukes C TH -t itk 1 FeWE&RicFRE L fih,
EREBZCTCYSRBRELEH I LT, CO0EREKC
*t L, 24Gy © HDRIBT {7\, BEEI—EHEE L.
7, MEBHEA»ABCRFTBRIETL, FEB
bRDON, ME2EL4PLATRELL,

i, FBROEF (% No. 15) Z65gO kT
EE TH&EVIFIEE& L 0 7.0cm i E T 51/38 T
£5cm 02 o & oL X L T 811280Gy @
HDRIBT #f7\, BH#ZI12BEOKXBRRE TR
HPHRIR 27 8 TEHTH Y, BHKI4E B
PBEXNERTR, J NEBEILMYEm 21T - . Yk
EATIEERRIGEALHEEL, BEEFhicE
$1-1% fold #RDBDHKTH » 7o, EFFHIES
LB CREE ss, aw (=), ow (—) THH, BEE
DRBHIEEBE KD, HRBECHT 7 non
viable /2B A 52 B O R THBF R H IR 1T
Grade Il & L7, F#HiFrRizss, Py, Ho, M (=),
ng (+), Rs, ow (=), aw (=), ew (=), Dukes
CTh T, WMk AP, HME3.508BERWCT,
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Assessment for Effects and Adverse Effects of Preoperative High-dose-rate
Intraluminal Brachytherapy for Lower Rectal Cancer

Kazuo Terauchi
Second Department of Surgery, Hyogo College of Medicine
(Director: Prof. Joji Utsunomiya)

Endoscopic and histological effects and perianal dermal side effects after high-dose-rate intraluminal
brachytherapy (HDRIBT) using $°Co for preoperative irradiation were assessed in thirty-five patients with low-
lying rectal cancers. In more than half of the patients irradiated with 30 Gy or more, marked effective change was
observed under endoscopy. In the histological assessment, while the resected lesions irradiated with 16—20 Gy
showed no effective change, 68.8%, 75.0%, and 76.9% respectively, of those in the groups given 30 Gy, 40—60 Gy,
and 80 Gy showed marked destruction. While 23.1% of the patients irradiated with 80 Gy developed severe perianal
dermal lesions requiring surgical removal of the anus, 18.8% of the 30 Gy group and 25% of the 40—60 Gy group
suffered dermal side effects which were mild and reversible. Consequently, it has been concluded that the proper
regimen for preoperative HDRIBT for rectal cancer was 30 Gy followed by surgery within two weeks. During the
follow up period from 35 to 70 months, one patient (2.9%) who received 16 Gy HDRIBT developed local recurrence
within 3 years after resection, and the other one developed hepatic metastasis. The 3-year local recurrence rate
after resection for lower rectal cancer in the previous series at our department was 19.6%. We, therefore, concluded
that HDRIBT was a promising adjuvant therapy for rectal cancer.

Reprint requests: Kazuo Terauchi Second Department of Surgery, Hyogo College of Medicine
1-1 Mukogawa-cho, Nishinomiya, 663 JAPAN





