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Fig. 1 Tumor budding (arrow), showing small clus-
ters of poorly differentiated or undifferentiated cells, ahead of the invasive front

of rectal cancer (X50)

A, absence of budding (bd,), B. lower grade budding (bd,), C. moderate
grade budding (bd,), D. higher grade budding (bd,)
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Table 1 The rate of higher grade tumor budding
by pathological characteristics (1D
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Table 2 The rate of higher grade tumor budding
by pathological characteristics (2)

pathological characteristics |bd0‘,| bd,s | p-value pathological characteristics |bd,, bd,s p-value
Gross appearance Depth of invasion
type 1 15| 3(16.7%) —— e 44| 8015.4%) —
<l p<0.
2 124 91(42.3%)] p<f-0 ss, sy, ay) 124 | 96(43.6%) | |°<0-0%
3 17 | 20(54.1%> siCai) 13 | 12(48.0%) | |
Maximum diameter a0 32 | 10¢23.8%) | Tumor differentiation
~3.0cm . —
5.1~6.0 | 102 | 80Cas 0% ) [P<0-05 well % | 22K | o0s
61 o e moderate 70 81(53.6%)] =1
P St . (+] . .

Circumferential involvement | poor. or signet-ring 6{ \7¢55.8%)
~1/3circle | 25| 4(13.8%) [ | [ucinors 15| 2(11.8%)
~2/3circle 75 | 41¢35.39%) p<0.01 Vessel permeation

semiannular, annular | 81 | 71(46.7%) ] [ yos 116 1 26(20.0%) p<0.005
Nodal involvement lyas 65 | 87(57.2%)
A" 154 | 69(30.9%)
(&) 107 | 19(15.1%) ot <1.005
+ 7| o1cs6.1%) P00 Ve G ON
—_— - . . INF
a 26| 207.1%) |1
| p<1(.005
Y] 150 | 96(39.0%) | I
Jo (IEIERERE60% - 37.5%, p<0.05:n>R55.6% :
» 5 ()
34.6%, p<0.005), ! 18078.5%)
1, Bl AEREXHNRT L OMRE
BRHEE & KBERRV-BHVCBT DI 5 £EHR 0.2909, #IRFH0.2723, HHR0.2483C, ZODIET

HENRF L OBGRERETS L, WEREH2 « 3H,
BAES. Iem Lk, BEE2/3ALLLE, v v S
P, BEREEE ss (a,) BlE, E#F G5« €L,
Vv AEREly,,, BIREBE v,;, INFy bz
T, by e 2T HEF bdy, & D D EFERBERICED
Hi7z(Table 1, 2), Zh HREFHETF % Table 3
iR LT category K313 C, BH~OFEE RO
KEAERIEOY BV SETERITC I VBRE T2
&, RAEBAREBUL Y v < HiEs50.3682, U v ERE

BEH~OBERKEW D EE L LR, —F, ER
YD ERBRFO ) vASEB~NOFEEYRABC
SEEMRVTT S &, BEHORABIGREN0.3387L &K
T, EHARLE Y v ASEB~OBEYETH D
DEEZ LRI, b JERID Y v < EIEBERIL83.6%
WWELTRY, ZZTHEBL Y v filmBoHEED
WEMNRBE R, —F, BB, FHER,
EBORFERLEOETFIROVCR, BEOBE L R
CBIE R BD I h - 12,

Table 3 Categories of pathological characteristics for multivariate analysis

pathological characteristics |

categories
Age ~60 61~
Sex male female
Tumor site Rs, Ra Rb, P
Nodal involvement (= +
Depth of invasion ~pm ss(a;) ~
Tumor differentiation well, moderate poor, signet-ring mucinous
Lymphatic permeation 1yo. ly:s
Venous permeation Voi Vs
Tumor budding bd,., bd,;
Maximum diameter ~3.0cm 3.1~6.0 6.1~
Gross appearance type 1 2 3
Circumferential involvement ~1/3 circle ~2/3 circle semiannular, annular
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2. BHEFHREOBHE

O BEYBRO2005FMEHBFRIISM (29.5%) 1
RDobh, BRECMCHD & RBFR8AA%), FR
2801 (14%), Fh2441 (12%), LIFV v <&, &, B
e EDIBIZEETH - 7, bd,FEGIOATEBREE L
50.7% &, bdo FEEFID18.8%IZNERTH b (p<
0.005), FBHRIMALFC L bd, s fE FI T bd,  FEFIC b
~EBE FER WHER ) v oHBRCTRY
BRTH - (FhLh p<0.005 0.05 0.005, 0.01,
Table 4), & 5 Dukes FEACBRRY BT 5
&, Dukes' C T bd,, FEFIOEHEI231.1% &, Dukes’
C T bde s DEFNCHAREBIERTHHDHTEL,
Dukes’ B T bd, s FEFI DO B R (33.3%) & ORIiZEM
FD bR -7 (Table 5). —7F, BEFEEE ss(a,)
DEDEFCR -, BRBRAL -2 BRELR
DI CIEBRM L OB TERBFMNET OHE » HEE
THE, BARPRAERS COHERMcELED
Wb DD, bdys, lyss, Vs, V¥ ASEHEBEMEYRT
ERADOE &G IIFEBRAICHRBHABRATHEEIREL
@ bhtc (FhF p<0.005 Table 6),

@ HEURACET > RABERRYEHORE T
BB 5 &, bd  FERI D AT REFR bd,,, FEFIC HA~

ERECRTEEEHOTERERT L LToBRCHT 2R AHARE 25% 15

Table 4 The rate of tumor recurrence by tumor
budding

bdy., bd.s p-value

14/133(10.5%) | 24/67(35.8%) | p<0.005
14/133(10.5%) | 14/67(20.9%) | p<0.05
Lung recurrence 8/133 (6.0%) 16/67(23.9%) | p<0.005
Lymph node recurrence | 4/133 (3.0%) | 10/67(14.9%) | p<0.005
Total 25/133(18.8%) | 34/67(50.7%) | p<0.005

Local recurrence
Liver recurrence

Table 5 The comparison of recurrence rate
between bd,, cases and bd;; cases by Dukes’
stage

bdo.l bd2.3

Duke_s’ A 1/38 (2.6%) 0/1 NS
B | 10/58(17.2%) 5/15(33.3%) NS
C | 14/45(31.1%) | 29/43(67.4%) |p<0.005

p-value

BRARRTH -1 (generalized Wilcoxon test ; p<
0.001, Fig. 2). bd, FEFID R 5 FAEFEITA5.7%
&, bdo FEFIDT8. 9% I~ B ITERTH D (p<
0.00D), IHLIBRBEIOFEALFRTH FERIC bd, FEF
bdo JEFNCHNTRTH -7 (38.3% : 63.6% , p<

Table 6 The comparison of the distribution in pathological characteris-
tics between patients without any recurrence and patients with local

recurrence

pathological characteristics

recurrence(—)
| recurrence(+)

local
p-value

Maximum diameter

~3.0cm 9/95( 9.5%) 2/37( 5.4%)
3.1~6.0 67/95(70.5%) 27/37(73.0%) NS
6.1~ 19/95C 20%) 8/37(21.0%)

Circumferential involvement
~1/3circle
~2/3circle

serniannular, annular

Tumor budding

bd,.; 68/96(70.8%)

2/96( 2.1%)
44/96(45.8%)
50/96(52.1%)

2/370 5.4%>
14/37(37.8%) | NS
21/37(56.8%) |

13/37(35.1%>

bdzs 28/96(29.2%) | 24/37(64.9%) | P<0-00°
Vessel permeation |

1¥os 61/96(63.5%) | 13/37(35.1%)

1y2s 35/96(36.5%) | 24/37¢64.9%) | P00

Vou 89/96(92.7%) | 26/37(70.3%)

Vi /96 7.3%) | 11/37029.7%) | P<0-0%
Nodal involvement

: (- 58/96(60.4%) | 10/37(27.0%)
+) 38/96(39.6%) | 27/371(73.0%) | P00
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Fig. 2 Actuarial survival curves in curatively
resected patients
&ni:ﬂme

@1 ibdo;,  O2 ibdys
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p<0.001"
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* Generalized Wilcoxon test

Table 7 The comparison of cumulative 5-year
survival rate between bd,; cases and bd,; cases
by Dukes’ stage

bd,, ‘ bd;, ; p-value
Dukes A 90.4% ‘ 66.7% NS
B 76.4% 64.3% NS

C 72.2% l 38.1% p<0.05

0.05). Dukes BT bd, s FEGI & bd,, FEGI% Ll
5 &, Dukes’ CThbdo JEFI O RE S5 EEF R X
72.2% &, Dukes' C @ bd,;FEFIDAEFRIB. 1% I
REABEDEERTHDDORE ST (p<0.05), Dukes’
B Tbd,s DEML h Lt L AEBROERARD b
(Table 7).

Q@ BEHOFEAERTF & LTOMUMYRN TS
e, HERPLEOBHEYTRIHREELLA T
LIRBFHHETFRBECL 2RO bW ERIZ s
T, BHETPHRLOBELRN L, £9) v it
BrabhhbhokEAobTcRELAERMB Y
bd, FEB & bdo FEGIRICHET % &, i MEE T
NREELNICTRRBTH - 7 (Fig. 3). BRI ly,, FEF D
T bda  JER & bdo JEFIDOEFER IR & LB L T
b, BT v FEFIO ST bd,  JEF & bd,, FEFIRE T
BLTH, bd JEF D EFREIRL bd,, FEFNT HE~
ThbEBCTARTH -7 (Fig. 4, 5).

@ ERBREHRT O S ELE~DFEE % Table
3 iR L 7= category i &7 1 UK o M EALE R 11 |
X OB 5L, FEHEBEREIER20.2226 L &%
A&, DIUTEERER0.1940, ER%A0.1668, BIRE
BE0.1504, V v HER0.13707 EDIETH v, BH
DEEARIREVC EHRFRE R,
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Fig. 3 Actuarial survival curves in curatively
resected patients without lymphnode metastasis
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Fig. 4 Actuarial survival curves in curatively
resected patients with none or mild lymphatic
permeation
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Fig. 5 Actuarial survival curves in curatively
resected patients with none or mild venous per-
meation
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A Study on Prognostic Value of Tumor Budding in Patients with Rectal Cancer

Kazuo Hase, Hidetaka Mochizuki, Kiyohiko Koike, Eishu Nakamura, Hideki Ueno,
Sachio Yokoyama, Hiroyuki Kurihara, Kazutsugu Iwamoto, Kazuyoshi Yoshimura,
Tetsuhisa Yamamoto, Tsukasa Yoshizumi and Shoetsu Tamakuma
First Department of Surgery, National Defense Medical College

Two hundred ninety-seven patients who underwent rectal adenocarcinoma resection from 1978 to 1988 were
studied retrospectively to evaluate the prognostic value of tumor budding. The surgical specimens were examined
for histological evidence of budding, defined as small clusters of poorly differentiated or undifferentiated cancer
cells ahead of the invasive front of the lesion. Patients were divided into two groups according to the degree of
budding: none or mild (bd0,1) and moderate or severe (bd2,3). Of the 297 patients, bd0,1 was seen in 181 patients
(61%) and bd2,3 in 116 (39%). Higher grade budding was associated with a significantly higher recurrence rate; 51%
for bd2,3 patients vs 19% for bd0,1 for bd0,1 patients. The five-year cumulative survival rate was worse in bd2,3
than bd0,1 (46% vs 79%, p<<0.001), and the ten-year cumulative survival rate was also worse in bd2,3 than bd0,1
(38% vs 64%, p<0.05). As might be expected, the incidence of bd2,3 rose according to Dukes’s stage: namely, 8% in
Dukes’ A, 18% in Dukes’ B and 57% in Dukes’ C. There was no difference in recurrence rate or cumulative survival
curve between bd0,1 patients with Dukes’ C and bd2,3 patients with Dukes’ B. The presence of higher grade
budding appears to indicate vigorous biological activity in rectal cancer. Thus, regardless of the patient’s Dukes’
stage, meticulous postoperative follow-up and adjuvant chemotherapy may be beneficial for patients with marked
budding.
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