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Analysis of Clinicopathological Factors
Affecting Local Recurrence of Colorectal
Cancer after Curative Resection
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Purpose: Local recurrence after curative resection of
colorectal cancer has an important influence on both
survival and quality of life. The ability to predict local
recurrence after a curative resection of colorectal cancer
may be useful for an intensive follow-up program and for
a decision on adjuvant radiation or chemotherapy. The aim
of this study was to analyze the factors affecting the
incidence of local recurrence after a curative resection of
colorectal cancer. Methods: A retrospective review of 390
patients who had a curative resection for a primary
colorectal cancer by a single surgeon at the Department
of Surgery, Inha University Hospital, between June 1996
and July 2002 was done. The medical records of patients
diagnosed with a local recurrence were reviewed. Local
recurrence was defined as any recurrence within the field
of resection, regardless of the presence or absence of
distant metastasis, that was diagnosed by using colonoscopy
with biopsy and/or radiologic imaging. Results: Local
recurrences were detected in 40 patients (10.3%). The
gender distribution of patients with local recurrence was
24 males and 16 females with a mean age of 59.8 years.
The median time to local recurrence was |5 months. The
most common site of local recurrence was the anastomosis
site, followed by a regional lymph node, the pelvicoperineal

area, and the presacral area. Local recurrence was related
to the depth of the primary tumor (P=0.027), lymphatics
or vascular invasion (P=0.003), perineural invasion (P=
0.000), nodal status (P=0.000), and distant metastasis (P=
0.002). However, there was no statistically significant rela-
tion between local recurrence and primary tumor location
(P=0.053), primary tumor size (P=0.982), tumor differ-
entiation (0.256), and preoperative CEA level (P=0.481).
Conclusions: The depth of the primary tumor, lymphatics
or vascular invasion, and perineural invasion were significant
clinicopathologic factors of local recurrence, but tumor
location, tumor size, tumor differentiation, and preoper-
ative serum CEA level were not. ] Korean Soc Colo-
proctol 2005;21:320-324
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Table 1. Recurrence of colorectal cancer: type of recurrence
according to site of primary tumor

Colon Rectum
(n=15) (n=25)
Intramural recurrence (n=18)
Anastomotic recurrence (n=18) 7 11
Extramural recurrence (n=22)
Distal recurrence* (n=12) 8 4
Presacral recurrence (n=8) 0 8
Pelviperineal recurrence (n=2) 0 2

*Recurrence located far from the initial resection site or
anastomosis (retroperitoneal fat, abdominal wall, mesentery).
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Table 2. Local recurrence by clinical factor

Patients without Patients with
local recurrence  recurrence *P-value

(n=350) (n=40)
Total (%) 350 (89.7) 40 (10.3)
Age (mean years) 59.7 59.8
Sex (%)
Male 197 (56.2) 24 (60)
Female 153 (43.8) 16 (40)
Primary site (%) 0.053
Right colon 73 (21.4) 6 (15)
Left colon 15 4.2) 3 (7.5
Sigmoid colon 67 (19.1) 6 (15)
Rectum 195 (55.7) 25 (62.5)
CEA (mean 15.7+12.5 20.43+114 0.418
value, ng/ml)
Tumor size 5.53+1.7 5.46+1.7 0.982

(mean value,
cm)

*P <0.05.
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Table 3. Local recurrence by histopathologic finding

Patients without Patients with

local recurrence  recurrence  P-value*
(n=350) (n=40)

Gross finding (%) 0.075
Ulcerofungating 169 (48.8) 13 (32.5)
Ulceroinfiltrative 89 (25.7) 16 (40)

Fungating 48 (13.7) 2 (5
Ulcerative 34 9.7) 9 (22.5)

Differentiation (%) 0.256
Well 88 (27.1) 5 (13.5)

Moderate 221 (68.2) 31 (83.7)
Poor 15 (4.6) 12

Tumor stage (%) 0.027
T1 10 (2.8) 0 (0)

T2 51 (14.6) 1 2.5
T3 272 (78.1) 33 (82.5)
T4 15 4.3) 6 (15)

Lymph node

metastasis <0.001
negative 190 (54.7) 9 (22.5)
positive 157 (45.2) 31 (77.5)

Distant metastasis
negative 336 (86.1) 35 (87.5) 0.002
positive 14 (3.5) 5 (12.5)

Lymphovascular

invasion 0.003
negative 145 (44.8) 7 (17.5)
positive 178 (55.1) 33 (82.5)

Perineural

invasion <0.001
negative 209 (69.2) 14 (35.8)
positive 93 (30.7) 25 (64.2)

*P<0.05.

HolA| ekt Ah A3 409 Q] BAE Fdo] 9
2o wel vlwst S wf ZgelA G H9-7F 25
H(62.5%) 0.2 7t wektow s-x AAo] 6% (15%),
= thFo] 39 (7.5%), S-=hdo] 68(15%)°-=
bt th Aol A iAWl A YEtde AL 5
AH o= Fegtolle v AA X3t ov BAA fo
s YER ATHP=0.053). 7 1F Ftell CEAT= =4
Aol gl Aol H 15.12 ng/ml, =24 A o]
JE Aol 2043 ngmlo 2 UEbEo L 54 53
ztol= YATHP=0.418). T 18 7re] Eoo Ho A
716l ol A Aol A= A= 546 cm, fl= A
s

= 553 cm 2 T4 Ado] e ol 9

_4_4

=0,
T¢

a77b =4 deiged SAsHE o=
(P=0.982).

3) =2 Mo JEE 0lx[=E =Xy X0

Cist H|w

ZAe A Bilso 9o F 212 7 25 ZEI T

(moderate)ol| A =4 YEl o™ B3tz o ol u}p
2 zo]dL HolA] ¢okTh(P=0.256). ALt B 7o
w2 oA, a4 Aol e A WUVt &
gom ol= FAEA Fogdol UANTHP=0.027). =3
3t A XA, AA AN e TAAA

= 7ol vlE] A Ade] =4 YElgeH o= Eﬂl
g2 f-o]Ado] 2 ATHP=0.003, P=0.008)(Table 3).

S
1]

g 2 A A4 dAs &
ol A Zoko] u]fsﬂ u]"m o Jqo]ur =
3 )t Pilipshen 542 Z7g¢ke] =27 A
42%9] T2 AWES B 1§, Malcolm 5°
F 2 g gde] 2X4 dAe T 27%9 A
Adloff 5°2 31.8%¢], Polk%}t
Spratt’ = 31.4%©) EH * g g A2 H A ZH“E%E
Budoh FHe] 4 4 5 A% 244 dAE
Al&st 1914 F 7204]7} Ao 2 38%2] HA| ZH*'E‘
ES ngon, 71 59 AL 161%9 AA ALES
Hustdoh 28y o] A tiFE At ¢
Aate] A o] = EHJAAY T A LTre] ofd
AR ALES AFSAT oo AAEL g 2 F
As st AA g 2 Ao FAA ST o]

GFL vIAE A4E AFsuA sk

Auko] ekAte 33 o] At ¥ Ao FA A
BE A, A9 T2 AR o] A7
13 o] F S Aole) A% FeH ArEs /U
G gtk e T B9 NP FeXas
M+ gdon 214 4PAEL Tl 2
Felahl F7M12 4 AT T T2 ARe w
22491 A7) wol Awte] oleier) Fo] Qe 7
S ol WA B FEA/E FAA Dk

04 2 At A 2AH 55 F 2h A2
o2 Rich 57 F% F 443 £gHA g1
sEE GAEel s, FE Al TERAY S
A7F o] FARAA F& B, HEZAR vA 7}
obdsle 9ol TG Hustch 2Rt 3



$ Reid 52 Ag¢e] 74 Aol A 39 23
A& o] FFHo] FAAo]gar 519029, Hojo 5"°&
B SHH A ES ot HIFAAEIY A
WAAE Fol AE FFoly HZAE AAs) ok
ThaL &3tk ololl AAEL B At dAls,
AdZes T A3 HAAe 2 d=zd9 v
A dolol o7t 4 ALE = aL, " g4

K
o
2
X

A WA X WE F4 AHel W=
g A g2 &S Bl o A4 ¢
oM Zutgtths A7Pel, Ao Tddite
HOT7L Qo B Ao e ¢ X9} T4
F7ho| AT H o2 fo%t g2 Ueh A 3t
0.053). Safoileas 57 %, 3l% A KT}
ol A =& Ado] YA YEUH dJo = FF
oA s FAA

31 B335t th Hojo 5'°

22 N oo
(= U

A

I}
T o
0}1_: HL
ox
e
Mo rE X X &

IIO
i
Loy
o 4
o

2
L)

ojN ™o
2

fe e
B
¥ o
N

38
=
e

o)
o
S,
Lo
o ox
Ho
N
& Mg

of
o
=

| mj 2ol sraAfEe] =4 yet
gl

0% o mE L
10_|>an>i‘~rlo Rl
Ltmiﬁﬁ:mh‘kﬁ

o do it H\lllél:l
o o @ Ho ol
e e e
o v 2 o
i -
o 2 5 o 3R
o ru lo
i_]lmmlmi
- ALY o

I_EO_]N

i)

fr

ofN

0%

o

do

ﬁr‘

=2

<t IR

in

Qekol o] A7} A8 5 ojof

i rr oL LB o Y 2L L m N R ol o
)
f
o]

POUR Y
-~ IO
oN il
0% o

N
ot
N0
>

m]I.

L 2
=

% o 2 = rn
T

2

i

rlo

v Jo

r
N
N,
L x

k> o

—|~
o
N
g0
oo
ttlo
f
k]
ol
R I

22
XN
(o

A=)
E)
A
ofr
o
N
N

i B o

ojf
= [
10

Ir
°
He rlo

i

O =T
T N <2

B 2
o
m[oﬁéoﬁ

Lo

ok

[
N
Pyt g f L2

N, 3O
bg o
B N
LA L
‘H\U_)l:&'

_O|L
22
oy
1

SR o K

o oA Eato] Aol Adloff 5°
T+ 21.8%, T30 A5 64.7% L il
6.8%%] Z74ete] wAa AYES B
&+t Hartis 57 tggat FaAde] oA
A Eslo} Fi3, s HudA HEs =t B
2 T4 ALS HAH BATEH fo4g0] ot

N
o2
Lo

K of
A
)

on 1o [r

P oy

2 o
fe
ot
o

U T <)
02 1% X
e ot f

)
o
oxl
2
N,
0,
o
2
ki

o =& , A A

i

=
r_\{g
Y
2
o [
o
2 ot po
|H
i)
=
o
ol
i)
=)
r
UIO J-Ll o_>(_,
N o Bt o Ay fo 1o £

R
o
e
-3
N
o
e
zo M

2)
A2 9HA 9O1 McDermott 520 w2 HF
Fol @& F4 ALEo] AdA 10%, BAIA 15%, CO
A 32%Z Hi1slth Adloff 508 2getel A Ao A
0%, B A 26%, CAA 43%<2] 4 ALES B3}
Aok 28y ggde] A$ Harris 578 ®7)o] g2
4 ALEY o7 fles BustHnh 2 Aol
AMe o 2 As et 4 RS vwsks
own, d3H WUl A TE A gz 3

=
43T 9
e

E3
k)
o
T
4r
9
4y o
[
2
e
i

S o o
82w B e

g oo TSE & lo
E |o
o,
2 2y
¥
i L
[0 Y
o
b b
o
10 oy
RN
> o 1
o %1;
a
qe, Hiomu
32,
o &

ooE oY o R Rl A o

o [d o [H
Y
Jo 2 |

o o o«
N

3
eHol Za WS 747t HwEYT 83
HFol As
o] Aol A
o2 HWER Pport AAFH H 77}
FYxA AL e Z/psing B dg
FotdFE A

pas

A A4T F Aok
2
=
L

2
x
e
rlo
ok
o
_1(1>L'
i)
B
)
=2
=)
u

)
i
=
>,
oM.

85 277 24 AL

o}

Cg

o MY XN ¢
LN oS oot
2 N N4 oor

Iy

i)
f
X
i
o,
o
o,
g3
=y
in s
:Jd

FH ZANTE & ALE 4TS wAG @
A FAzAE U AT A9 s B
g 7]zke] B dhd|, Adloff 5°& X3 F& F AL

= 2

A 7170 A Aol 75%04 A 2 o]
STk B 8k .0.m Welch 57 B3 70%00 A 2
3 ool Atk Rustg Fyas g 5
o] 79%°1 A 21d ool Attt Hiskith A
AEe] A AU 63MLHA FHFGeH BT A
W7)17he 1SAMLE 7 500 BRud PRzt



324 it FEE s A A 21 E A5 E 2005

1597097 fAH 2L B
| E

B AN B 3G £E F T2 AL 9F
2 MAE QAR ABP] FaE, YA Aol §
P oYL Y A HE ARsh T AF A ol
7 EARHOR foF RAAS VIS & 5
AT WY AY 5% F ol Q4B B de
FAEL WEH FHDRL B Th AVL 2]
o wASt] Y Hgd BAES I F ol ofut

10.

11.

12.

13.

RS RS wreIt

REFERENCES

. Sabiston DC, editor. Textbook of surgery, 14th ed. Phila-

delphia: W.B. Sanunders; 1991.

. Longo WE, Ballantyne GH, Modlin IM. Colonoscopic

detection of early colorectal cancers. Ann Surg 1988;
207:174-8.

o]4%, o|71¥, FEA. A”e] w2 Y] %
AAL. o g2 #8F3) A] 1992;8:73-83.

. Pilipshen SJ, Heilweil M, Quan SH, Sternberg SS, Enker

WE. Pattern of pelvic recurrence following definite
resection of rectal cancer. Cancer 1984;53:1354-62.

. Malcolm AW, Perencevich NP, Olson RM, Hanley JA,

Chaffey JT, Wilson RE. Analysis of recurrence patterns
following curative resection for carcinoma of the colon
and rectum. Surg Gynecol Obstet 1981;152:131-6.

. Adloff M, Arnaud JP, Schloegel M, Thibaud D. Factors

influencing local recurrence after Abdominoperitoneal
resection for cancer of the rectum. Dis Colon Rectum
1985;28:413-5.

. Polk HC, Spratt JS Jr. Recurrent colorectal carcinoma;

detection, treatment, and other considerations. Surgery
1971;69:9-23.

, A%, Bt 224 a2 A% d dAAs
T A 72409 JFEA. 2288 A] 1986;30:334-46.
kakey T, AR HEE Aol A=
dFAA 2 A5, NN FFETI A 1999;15:386-96.
Makela J, Haukipuno K, Laitinen S, Kairaluoma MI.
Surgical treatment of recurrent colorectal cancer. Arch
Surg 1989;124:1029-32.
Vassilopouplos PP, Ledesma EJ, Yoon JM, Jung O,
Mittelman A. Surgical treatment of metastatic colorectal
adenocarcinoma. Dis Colon Rectum 1981;24:265-71.
Hojo K. Anastomic recurrence after sphicter-saving re-
section for rectal cancer. Length of distal clearance of the
bowel. Dis Colon Rectum 1986;29:11-4.
Heald RJ, Ryall RD. Recurrence and survival after total
mesorectal excision for rectal cancer. Lancet 1986;1:

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

1479-82.

Umpleby HC, Fermor B, Symes MO, Williamson RC.
Viability of exfoliated carcinoma cells. Br J Surg 1984;
71:659-63.

Olsen RM, Perencevich NP, Malcolm AW, Chaffey JT,
Wilson RE. Patterns of recurrence following curative
resection of adenocarcinoma of the colon and rectum.
Cancer 1980;45:2969-74.

Hojo K, Koyama Y. Post-operative follow up studies on
cancer of the colon and rectum. Am J Surg 1982;143:
293.

Morson BS, Vaughan EG, Bussey HJR. Pelvic recurrence
after excision of rectum for carcinoma. Br Med J 1963;
2:13-8.

TEF, A, 93, A F, A9 ARde o=
2 Aol e 4 nF NN FE 3 A 2000;
16:451-5.

Harris GJ, Church JM, Senagore AJ, Lavery IC, Hull TL,
Strong SA, et al. Factor affecting local recurrence of
colonic adenocarcinoma. Dis Colon Rectum 2002;45:
1029-34.

Stipa S, Nicolanti V, Botti C, Cosimelli M, Mannella E,
Stipa F, et al. Local recurrence after curative resection
for colorectal cancer: frequency, risk factor and treat-
ment. J Surg Oncol 1991;2(Suppl):155-60.

Gunderson LL, Sosin H. Areas of failure found at re-
operation (second or symptomatic look) following “cur-
ative surgery” for adenocarcinoma of the rectum. Cancer
1974;34:1278-92.

Welch JP, Donadlson GA. Detection and treatment of
recurrent cancer of the colon and rectum. Am J Surg
1978;135:505-11.

Marsh PJ, James RD, Schofield PF. Definition of local
recurrence after surgery for rectal carcinoma. Br J Surg
1995;82:465-8.

Abulafi AM, Williams NS. Local recurrence of colorectal
cancer: the problem, mechanisms, management and adju-
vant therapy. Br J Surg 1994;81:7-19.

Rich TA, Meistrich TM, Cleary K, Ota D. Pathologic,
anatomic, and biological factors correlated with local
recurrence of colorectal cancer. Semin Radiat Oncol
1993;3:13-9.

Reid JD, Robbins RE, Atkinson KG. Pelvic recurrence
after anterior resection and EEA stapling anastomosis for
potentially curable carcinoma of the rectum. Am J Surg
1984;147:629-32.

Wilbur BB, Byme Lee, Douglas W. Operative salvage for
locoregional recurrent colon cancer after curative resec-
tion: an analysis of 100 case. Dis Colon Rectum 2005;
48:897-909.

McDermott F, Hughes E, Pihl E, Milne BJ, Price A. Long
term results of restorative resection and total excision for
carcinoma of the middle third of the rectum. Surg Gynecol
Obstet 1982;154:833-7.



