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= Abstract =To analyze the relationship between local recurrence and various clinical and
pathological features, 339 cases who had undergone curative surgery for rectal cancer during
10 year period were reviewed. Dukes stage, especially extent of lymph node metastasis, and
grade of histologic differentiation are associated with risk of local recurrence. Tumor size (5 cm
>, 5 cm <) and location (upper, mid, low), duration of symptom (6 month >, 6 month — 1
year, 1 year <) and presence or absence of obstructive symptom are not associated with risk
of local recurrence.

To determine the adequate minimal length of distal resection of normial looking rectum, rate
of local recurrence and survival of the cases who had undergone sphincter saving operation
were analysed according to the length of distal resected rectum (2 cm >, 2-5 cm, 5 cm <).
The result shows that to reduce local recurrence, especially anastomotic recurrence, after
sphincter saving operation, at least 2 cm of distal rectum should be resected and this is more
true in the cases without lymph node metastasis.
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INTRODUCTION

Local recurrence after curative resection for car-
cinoma of the rectum is a serious problem that
might be a direct cause of death. It is particularly
distressing for the patients in good general condi-
tion without disseminated disease. Therefore pre-
vention and anticipation of local recurrence is very
important in the management of rectal cancer.

This study has two major objectives. First, to
identify clinical and pathological features associ-
ated with an increased risk of local recurrence, we
analysed the relationship between local recurrence
and various factors such as clinical stage, number
of metastatic lymph node(s), tumor size and loca-
tion, degree of histologic differentiation, duration of
symptom and symptoms of obstruction. Second, in
the cases who received a sphincter saving opera-
tion, we examined to determine whether there is
any relationship of length of distal resected rectum
to the rate and site of local recurrence and prog-
nosis.

MATERIAL AND METHODS

From 1473 to 1983, all patients who received a
curative sphincter-saving operation or Miles opera-
tion for adenocarcinoma of the rectum and recto-
sigmoid at Seou! National University Hospital were
studied retrospectively. We excluded those cases
with multiple colorectal cancer, familial polyposis,
ulcerative colitis and cases who received preopera-
tive radiation or pelvic exenteration or a Hartmann
operation. The decision as to which operation was
performed was made by operating surgeon. Neither
operative technique nor measures to prevent tumor
implantation were standardized.

Patient status was checked at the end of June,
1986 by chart review, direct contact, telephone call
or postcards. All the follow up cases had been fol-
lowed for at least two years. As shown on the Table

1, 339 patients had curative resection during the
10 year period. Of these 110 cases had recurr-
ences and 126 cases were clinically cancer free.
Excluding two operative mortality cases the disease
status of remaining 101 cases was unknown. Two
cases without recurrence died of unrelated cause
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Table 1. Follow-up status after curative resection of 339 cases with rectal and
rectosigmoid carcinoma (1973-1983)

Sphincter saving

Abdominoperineal

Follow-up status . . Total (%)
operation resection
Recurrence 34 76 110(32.4)
Alive 5 8 13
Dead 23 65 83
Unknown 6 3 g
No recurrence 51 75 126(37.2)
Alive 50 74 124
Dead* 1 1 2
Status unknown 22 55 77(22.7)
Alive 5 8 13
Dead 17 47 64
Lost to follow-up 9 15 24(7.1)
Operative mortality 0 2 2(0.6
Total 116 (34.2) 223 (65.8) 339(100.0)

* Died of unrelated cause
** Follow-up rate; 92.9% (315/339)

Therefore 234 patients who were followed in re-
gards to the disease status, recurrent site and pat-
tern were analyzed. Of these, eighty four patients
received a sphincter saving operation-anterior re-
section or pullthrough operation and coloanal anas-
tomosis-and 150 patients received the Miles opera-
tion,

Clinical stage was assessed by conventional
Dukes classification based on the pathologic report.
Histologic type was also based on the degree of
differentiation by the pathologic report. Location of
rectal cancer was divided into three groups, upper,
mid and low, according to the distance from anal
verge to lower margin of tumor. Midrectal cancer
involves tumor on 6 to 11.9 cm above from anal
verge. The rate of local recurrences was compared
between groups according to the tumor size using
the criteria of 5 cm of maximum tumor diameter,
according to the duration of symptom using the
criteria of 6 months and 12 months and presence
or absence of obstructive symptom such as con-
stipation or small calibered stool.

Local recurrence has been defined as the recurr-
ence of tumor at or adjacent to the primary site,
detected after a potentially curative operation. In-
trapelvic recurrence refers to the presence of
symptoms and signs, including findings by com-
puterized tomography, ultrasonography and in-
travenous pyelography. Most other local recurr-

ences are biopsy proven. The length of rectum be-
low the lower border of the tumor was measured by
the pathologist on formalin fixed specimens that
had been pinned out on a cork board to their natu-
ral length immediately following removal from the

patients.

Statistical comparison was performed utilizing
the Chi square test and survival and disease free
survival rate were calculated from the date of op-
eration using the life table method. Survival curves
were compared using log rank test.

RESULTS

Of the total 234 cases who were followed up,
110 (47.0%) cases developed recurrence and 75%
of these occurred within 2 years. Of 110 recurrent
cases, 71 (30.3%) cases developed local recurr-
ence, of which 90% occurred within 2 years after
operation. Fig. 1 shows the disease free survival
curve after resection of rectal cancer in 234 cases.

Survival curve of 65 patients with local recurr-
ence after detection of local recurrence is shown in
Fig. 2. Most patients died within 2 years and me-
dian survival was 9.9 months.

Sites of recurrence in 71 cases with local recurr-
ence are shown in Table 2. The major sites are
intrapelvic (47.9%), perineal, vagina and the anas-
tomosis site.

Of 71 cases with local recurrence, 20 (23.8%)
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Fig. 1. Disease free survival rate after curative resection
of rectal cancer in 234 patients.

100
80

80

70}

60

B0f~-""""""""-

% Survival

40
30}
20}

ol 133

[}
'
|
I
I
I
|
|
[}
1
1
|
:
i .
. L
0 1 2

r
Local reucrrence 9.9 month years

Fig. 2. Survival curve after local recurrence.

cases developed recurrence after sphincter saving
operation and 51 (34.0%) cases developed recurr-
ence after abdominoperineal excision. Local recurr-
ence rates according to the Dukes class are shown
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Table 2. Sites of local recurrence in 71

cases

Site No. of cases (%)
Intrapelvic 34 (47.9)
Perineal 18 (25.4)
Vagina 12 (16.9)
Anastomosis 9 (12.7)
Inguinal 5(7.0)
Bladder 5(7.0
Colostomy 2 (28)
Miscellaneous* 5(7.0

* Main wound, labium, uterus, sacrum

in Table 3. As the cancer stage progresses, the risk
of local recurrence is increasing (p < 0.05). The
cases with lymph node metastasis especially have
a significantly higher incidence of local recurrence,
regardless of extent of wall invasion. Among the
cases with lympth node metastasis, cases with
multiple lymph node metastasis, especially over 3
lymph nodes, have higher risk of local recurrence
(Table 4) (p < 0.005).

Table 5 summarize the relative risk of local re-
currence according to the various factors. The
cases that the each of these factors could not be

checked were excluded. With each of these factors,
the table compares the lymph node positive group
with lymph node negative group. We compared
tumor diameters less and greater than 5 cm, symp-
toms less than 6 months, 6 to 12 months, over 12
months and the presence or absence of obstructive
symptoms. However, no significant difference was
noted between groups. In the location of tumor,
although the risk of local recurrence of low rectal
cancer with lymph node metastasis appears to be
higher than those of upper level cancer, as a total,
no difference can be found between groups. In the
grade of histologic differentiation, differentiated
tumors have low risk of local recurrence than the
poorly differentiated, mucinous or signet ring cell
carcinoma (p < 0.09).

To determine the relationship of length of distal
resected rectum to risk and site of local recurr-
ence, 84 cases who received a sphincter saving
operation were analyzed. Patients are divided into
three groups according to the length of distal re-
sected rectum, less than 2 cm, 2 cm to less than 5
cm and over 5 cm. Case numbers with local re-
currence are shown in Table 6. Among 84 patients,
20 patients developed local recurrence. Details in-
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Table 3. Local recurrence and clinical stage

Dukes Wall Lymph node Number of Number of local

class extension metastasis patients recurrence (%)

A — - 55 4 (7.3)

B + - 62 14 (22.6)

C Cl — + 19 9 (47.4)
Cc2 + -+ 98 44 (44.9)

Total 234 71 (30.3)

* Relative risk(r) wall extension (+)(=); r = 2.06
LN metastasis (+)/{(—); r = 2.94
** Avs BorC;p < 0025 BvsC; p < 0005

Table 4. Number of metastatic lymph node and
local recurrence of rectal cancer

Number of Number of Number of
metastatic total local
lymph node cases recurrence (%)
0 117 18 (15.4)
1—3 68 25 (36.8)
4 — 49 28 (57.1)
p < 0.005

% Survival
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Fig. 3. Survival curves of patients according to the length
of resected distal rectum.

cluding disease free interval and survival of 20 loc-
al recurrence cases after the curative sphincter
saving operation are displayed in Table 7. Of 20
cases with local recurrence, 3 patients received a
second curative surgery. All the cases except three
have well to moderately differentiated tumor and
the remaining three cases are mucinous carcino-
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Fig. 4. Survival curves of patients without lymph node
metastasis according to the length of distal re-
sected rectum.

ma. The length of distal resected rectum of those
three cases with mucinous carcinoma was over 2
cm.

Local recurrence of each group according to the
Dukes classifiction are demonstrated in Table 6. As
a total, the higher risk in patients who have less
than 2 cm distal resection margin is noted, howev-
er, the differences are not clear in each Dukes
class. If anastomotic recurrence is considered only,
a significant difference is evident in total (p <
0.005) and in each Dukes class (Table 8). This
data suggests that at least 2 cm distal resection
margin should be resected to reduce the risk of
anastomotic recurrence.

Survival status of 100 patients out of 116 pa-
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Table 5. Local rcurrence after curative resection of colorectal cancer in relation to various factors

Number of local recurrence/Total (%)

~ Significance

Factors of difference
LN (=) LN (+) Total in total
Maximum diameter of tumor -
5cm > 10/53(18.9)  20/42(47.6) 30/95 (31.6) N.S.
5cm < 10/58(17 2) 31/72(43.1)  41/130(31.5)
Duration of symptom (month)
6 > 8/49(16.3) 15/36(41.7) 23/85 (27.1) X? = 1.779
6— 12 4/34(11.8) 13/36(36.1) 17/70 (24.3) p > 0.1
12 < 8/28(28 6) 13/33(39 4) 21/61 (34.4)
Symptom of obstruction
(+) 11/57(19.3)  34/75(45.3) 45/132(34.1) X? = 1/405
(=) 9/56(16.1)  17/41(41.5) 26/97 (26.8) p > 0.1
Location of tumor (distance from
anal verge; cm)
Upper (12 cm —) 7/132(21.9)  6/18(33.3) 13/50 (26.0) X’ = 1.197
Mid (6 —11.9 cm) 6/38(15.8) 19/49(38.8) 25/87 (28.7) p > 0.1
Lower (——5.9 cm) 5/47(10.6) 28/50(56.0) 33/97 (34.0)
Hostologic grade
Well differentiated 8/52(15.4) 12.27(44.4) 20/79 (25.3)
Moderately differentiated 5/28(17.9) 12/29(41.4)  17/57 (29.8) = 8.690
Poorly differentiated 072 3/5 (60.0)  3/7 (42.9) p < 0.05
Mucinous 3/4 (75.0) 9/18(50.0)  12/22 (54.5)
Signet ring cell — 213 (66.7)  2/3 (66.7)

Table 6. Local recurrence according to the length of distai resected rectum

and Dukes class

Length of No. of Local recurrence/Total (%)

Distal resected

Rectum (cm) Dukes A Dukes B Dukes C Total

I — 19 0/0 2/4 (50.0) 318 (37.5) 5/12(41.7)

i 20 —49 1/5 (20.0)  2/5 (40.0) 2/17(11.8) 527(18.5)

50 — 1/8 (12.5)  3/24(12.5) 6/13(46.2)  10/45(22.2)
Total 2/13(15.4) 133(21.2)  11/38(28.9) 20/84(23.8)

Lvs il + I (p< 0.05)

tients who received sphincter-saving operation
were checked. Fifty cases were Dukes B and 20
cases were Dukes C. Survival curves of each group
in total, Dukes B and Dukes C cases are shown in
Fig. 3, 4 and 5 respectively. Survival curves of
each group shows similar pattern to rate of local
recurrence. Survival of cases with less than 2 c¢cm

margin appears tc be worse than those of cases
with over 2 cm margin, but shows statistically
non-significant difference by log rank test. This is
mainly due to difference in survival of cases with-
out lymph node metastasis. In cases without lymph
node metastasis, survival differences are obvious
between groups and cases with less than 2 cm
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Table 7. Disease free interval and survival of local recurrence cases after sphincter saving operation

Sex Distance Degree of Site . ,
No. / from Op. DRM Dukes different of Dlseasg freg interval
o /survival time
Age anal verge (cm) iation recurrence
1. F/33 8 cm CA 7 C Mu A+V 10m/1y2m
2. M/e7 20 CA 12 C W/D \ 2y8m/2y9m
3. M/24 19 AR 4 C W/D P 3ylm/dy7m
4 M/39 10 CA 6 C w/D P 10m/3y10m
5. F/64 12 AR 1 B W/D A 1y8m/2y6m
6. M/46 7.5 CA 5 A W/D A 10m*/5y ¢
7 F/38 20 AR 5 B W/D P 8m/10m
8. M/52 10 CA 4 B wW/D P 3y4dm/Sy t
9. M/46 17 AR 5 C W/D P 10m/1y
10. F/69 20 Ar 9 C Mu P 5m/8m
11. F/27 23 AR 55 B W/D P 10m/?
12. M/36 20 AR 7 C M/D P 2y9m/4y2m
13. M/60 18 AR 4 A M/D A lydm*/2y
14. M/30 13 AR 5 B W/D A lyllm/?
15. M/75 16 AR 1.5 B W/D A+P 6m/ly
16. F/46 6 Ar 15 C W/D A 2y/2yl11m
17. F/46 6 AR 1 C M/D A 1y*/1y9m
18. F/34 6 AR 2 C Mu P 11m/?
19. M/48 12 AR 2.5 B W/D P 8m/2y2m
20. F/47 7 AR 1 C M/D A 3m/?

CA; coloanal anastomosis, AR; anterior resection, DRM; distal resection margin, A; anastomotic site, P; extraluminal
intrapelvic, V; vagina, *; second curative op. Mu; mucinous, W/D; well differentiated, M/D; moderately differentiated

Table 8. Anastomotic recurrence according to the length of distal resected

rectum and Dukes class

Length of No. of anastomotic recurrence/Total (%)

Distal resected

Rectum (cm) Dukes A Dukes B Dukes C Total

J —19 0/0 2/4 (50.0) 3/8 (37.5) 5/12(41.7)

I 2.0—49 1/5 (20.0) 0/5 0/17 1/27( 3.7)

[l 5.0 — 1/8 (12.5)  1/24( 4.2) 1/13( 7.7)  3/45( 6.7)
Total 2/13(15.4)  3/33( 9.1)  4/38(10.5) 9/84(10.7)

I'vs Il or Il (p < 0.005)

margin have worst prognosis (Fig. 5). Survival dif-
ference between the cases with over 5 cm margin
and those with less than 2 cm margin is statistically
significant (log rank test chi square = 10.139, p
= 0.0014). In Dukes C, no significant difference in
survival between groups is found.

DISCUSSION
There are two main types of curative operation

for adenocarcinoma of rectum, abdominoperineal
resection and a type of sphincter-saving operation

such as anterior resection, pullthrough operation or
abdominosacral excision. For the choice of proper
surgical procedure among these, several points
should be considered. Although operative mortality
and morbidity is associated with the extent of op-
eration, anastomosis and other operative technique,
curability and rate of recurrence are of prime im-



100—
g z
2
e
®
2
> 50
3 *—
(")
o—-0
o—® -19cm n=10
a—aA 20-49cm n=17
o—o0 5.0cm n=23
| - i 1 4 i
° 1 2 3 a 5

Postoperative year

Fig. 5. Survival curves of patients with lymph node
metastasis according to the length of distal re-
sected rectum.

portance because the rate of above complication
that skillful surgeons make would be acceptable.

According to the principle of standard cancer
surgery that surrounding normal tissue should be
removed together with tumor itself, adequate length
of normal bowel segment proximal and distal to the
primary cancer of colorectum should be resected
to prevent local recurrence. Both the proximal and
distal bowel to colon cancer and the proximal
bowel to rectal cancer are redundant and would be
no problem. However, because the length of distal-
ly resected rectum is critical to determine whether
the sphincter and anus can be saved, it is very
serious to define the optimum extent of distal re-
section.

To define the optimum length of distal resected
normal rectum, it would be necessary to under-
stand the mode of tumor spread and extent and
direction of intramural, extramural and lymphatic
invasion. In the past, many surgeons who believed
that distal spread as well as proximal spread is
important, insisted that at least 5 to 7 cm length
distal bowel should be resected (Goligher et al.
1951; Manson et al. 1976). Therefore, most of the
patients with rectal cancer had undergone Miles
operation that had been considered as an only type
of operation for rectal cancer. However, many
pathologists had reported that distal tumor spread-
ing beyond the 1 cm margin is rare and spreading
beyond 2 cm margin is extremely rare (Goligher et
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al. 1951). On the basis of those pathologic and
clinical study, many surgeons came to believe that
2 to 5 cm is enough (Pollet and Nicholls 1983). As
the sphincter saving operation became a popuiar
procedure, the length of the distal margin tended
to be shortened more and more. Several reports
said that rate of local recurrence and survival of
patient are not influenced by the length of distal
resected rectum (Pollet and Nicholls 1983; Grinnell
1954; Segall et al. 1981; Slanetz et al. 1972; Wil-
son and Beahrs 1976).

There are several different ways of measuring
bowel length. It can be either the length in natural
position, length after mobilization or under the ten-
sion and either the length just after removal or the
length in the formalin fixed specimen. Surgeon
mobilize the intrapelvic rectum and secure the
length of rectum needed. If he can secure the
sufficient length, he would proceed the sphincter
saving procedure. If not, he should move to the
Miles operation. However, Miles operation is desir-
able to reduce local recurrence and to tolerate the
radiation therapy in the case with anaplastic carci-
noma or extensive pelvic local invasion because
early recurrence is expected.

Anastomosis between proximal and distal bowel
after anterior resection of upper rectal cancer
would have no problem. After excision of mid or
low rectal cancer, anastomaosis is not easy to per-
form technically. Introduction of EEA makes it more
feasible to perform low pelvic anastomosis
(Goligher 1979; Heald 1980). Pullthrough or abdo-
minosacral excision can be alternatives. Extent of
local invasion, degree of histologic differentiation,
the distance from anal verge have been thought to
be associated with risk of local recurrence after
curative surgery and still debated though (Manson

et al. 1976; Segall et al. 1981; Gunderson et al.
1983; Morosn et al. 1963; Enker and Pilipshen
1983; Stearns and Brinkley 1953; Cass et al. 1976;
Floyd et al. 1965; Lofgren et al. 1957). In this
study, tumor size, duration of symptom, presence
or absence of obstruction symptom and location of
tumor did not show any relationship with risk of
local recurrence, but clinical stage and degree of
differentiation influenced the rate of local recurr-
ence. If the patients were subdivided into more
groups using different criteria of tumor size or
duration of symptom, gross difference between
groups might be seen. But statistical significance
would not be obtained due to small size of groups.

Many cases in this study received adjuvant ther-
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apy such as chemotherapy and radiation therapy
postoperatively. The effect of radiation therapy to
control local recurrence was not mentioned in the
result of this study. We almost always recommend
postoperative radiation therapy to the patients with
Dukes B or Dukes C rectal cancer, however, not a
small number of patients do not receive that ther-
apy for some reasons. Therefore, the rate of local
recurrence and survival was compared retrospec-
tively between patients who received radiation ther-
apy and those who did not and the result showed
that radiation therapy did improve neither local
control nor patients survival. More standardized
prospective trial is needed to ascertain any advan-
tage of adjuvant therapy to control local recurrence.
If low rectal cancer that Miles operation usually
indicated, is excluded, there is no difference in risk
of local recurrence between Miles operation and
sphincter-saving operation (Slanetz et al. 1972,
Nicholls et al. 1979). But in low rectal cancer, rate
of local recurrence after sphincter-saving operation
have been reported to be higher than after Miles
operation (Enker and Pilipshen 1983; Cass et al.
1976). Despite the above fact, because early de-
tection is possible and second chance of curative
surgery can be secured, more and more cases with
mid or low rectal cancer undergo sphincter saving
operation rather than Miles operation (Segall et al.
1981; Pheils et al. 1983; Lockart-Mummery et al.
1976).

Most of the recurrence, especially local recurr-
ence, are developed within 2 to 3 years after op-
eration and those developed beyond that period are
distant metastais (Cass et al. 1976; Lofgren et al.
1957; Welch and Donaldson 1978). As shown in
Fig. 1, 90% of recurrence cases develped recurr-
ence within 2 years after operation. Two of major
causes of death in patients with local recurrence
are uremia and intestinal obstruction that are main-
ly due to local recurrence (Welch and Donaldson
1979). Survival of local recurrence group is not
better than that of distant metstasis group and
once the local recurrence is occurred, median sur-
vival is less than 10 months (Welch and Donaldson
1978; Polk and Spratt 1971). Therefore preventive
and therapeurtic measures to control local recurr-
ence are more important in those cases than in
others.

The results of analysis of local recurrence
according to the length of distal resected rectum
shows grossly increased risk of local recurrence in
cases with less than 2 c¢cm margin and shows
evidently that cases with less than 2 ¢cm margin

have significantly higher risk of anastomotic recurr-
ence in each Dukes class and poorer prognosis
after curative surgery. Moreover, all the cases with
less than 2 cm margin had moderately to well diffe-
rentiated tumor. Therefore, to reduce the rate of
local recurrence and to obtain more favorable out-
come, at least over 2 cm length of distal rectum
should be resected together with tumor mass. Sur-
vival difference can not be seen obviously in Dukes
C cases, but Dukes B cases. It means that deter-
mination of the extent of distal clearance is more
important in the cases without lymph node metas-
tasis. And it may mean that once regional lymph
nodes are involved, they would have poor outcome
regardless of the extent of distal clearance.

In summary, among the clinical and pathological
features examined in this study, clinical stage,
especially extent of lymph node metastasis, and
grade of histologic differentiation are influencing
the development of local recurrence after curative
resection of rectal cancer. Tumor size and location,
duration of symptom and presence or absence of
obstruction symptom are not associated with risk of
local recurrence. To reduce risk of local recurr-
ence, especially anastomotic recurrence after
sphincter-saving operation, at least over 2 cm of
distal rectum below lower margin of tumor should
be resected. This is more true in the cases without
lymph node metastasis.
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