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Abstract: This study was undertaken to determine if the 
degree of lymphadenectomy correlates with the prevention of 
local recurrence. The authors retrospectively reviewed the 
clinical data of 269 patients who underwent curative surgery 
for rectal cancer. The study was divided into three periods 
based on the method of lymphadenectomy as follows: period 
I (1963-1979) when extended lymphadenectomy was not per- 
formed; period II (1980-1985) when this was partially done 
with no attempt to dissect the obturator and proximal middle 
rectal lymph nodes; and period III (1986-1990) when this 
was completely performed for patients with appropriate 
indications. The local recurrence rates were 21%, 10%, and 
8% for Periods I, II, and III, respectively (P < 0.05). The 
incidence of local recurrence tended to be greater in period I 
versus periods II and III according to type of operation, 
location, and stage of the primary tumors. The local recur- 
rence rates arising from lateral node metastases were 11%, 
4%, and 2% for periods I, II, and III, respectively (P < 
0.05), while the incidence related to an insufficient surgical 
margin was approximately 5 % throughout the three periods. 
We thus conclude that the degree of lymphadenectomy is a 
major determinant of local recurrence following a curative 
operation for rectal cancer. 
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currence.l-5 Numerous reports have confirmed the fact 
that the mechanism of local recurrence is frequently 
some form of incomplete removal of the primary 
tumor and lymph node metastases, and have thus 
emphasized the need for additional modalities of 
therapy including adjuvant radiation therapy and 
extended lymphadenectomy. 6-1° The technique of 
extended lymphadenectomy has been developed in an 
attempt to reduce local recurrence and improve the 
prognosis in high-risk patients; however, the extent of 
improvement in local control using this technique has 
yet not been clearly demonstrated. 1°-13 

The present study focuses on the influence of an 
extended lymphadenectomy on the incidence of local 
recurrence in three periods: period I when extended 
lymphadenectomy was not performed; period II when 
this was partially done with no attempt to dissect the 
obturator and proximal middle rectal lymph nodes; 
and period III when this was completely performed for 
patients with the appropriate indications. In addition, 
an attempt was also made to determine whether or 
not the presence of lateral node metastases influenced 
local recurrence in individual patients in terms of the 
degree of extended lymphadenectomy. 

Introduct ion 

For many years it has been one of the goals of both 
surgeons and pathologists to determine the true inci- 
dence of local recurrence following curative resection 
for rectal cancer and factors responsible for local re- 
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Materials  and Methods 

A total of 401 patients with a diagnosis of primary 
rectal invasive carcinoma were operated on at Tokyo 
University Hospital between January 1963 and June 
1990. Ninety-one of those who had palliative surgery 
and 38 with adjuvant preoperative radiation therapy 
initiated since 1988 were excluded, as were 2 with 
chronic ulcerative colitis and 1 with familial polyposis 
coll. The remaining 269 patients form the basis of 
this retrospective study. To describe the sites of the 
primary tumors, the rectum was divided into two 
sections: the lower rectum in which the distal edge was 
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less than 7cm above the anal verge, and the upper 
rectum in which it was less than 12cm. Patients with 
so-called rectosigmoid cancers (12cm or more) were 
excluded from this analysis. The tumors were staged 
according to the Astler-Coller criteria. 14 

Extended lymphadenectomy has been employed 
either completely or partially by one surgical team 
(that of T.M.) since 1980. This procedure was defined 
as a lymphadenectomy, including pararectal, middle 
rectal, obturator, internal, and common iliac lymph 
nodes. The proximal middle rectal lymph nodes were 
defined as those found along the planes lateral to 
the autonomic nerve plexuses which were crossed by 
the middle rectal vessels. In practice, no systematic 
extended lymphadenectomy was performed before 
1979 (period I), although an attempt was made with 
curative intent to dissect any lateral node metastases 
that were confirmed by the surgical and pathological 
tissue findings. An extended lymphadenectomy was 
partially done during the years 1980-1985 (period II) 
when no attempt was made to dissect the obturator 
lymph nodes or proximal middle rectal lymph nodes. 
Since 1986 (period Ill), an extended lymphadenec- 
tomy, which includes either unilateral or bilateral 
clearance of obturator and proximal middle rectal 
lymph nodes, has been performed on those considered 
to have tumors of Astler-Coller Stage B2 or C. For 
the remaining patients, no dissection of either the 
obturator or proximal middle rectal lymph nodes was 
performed. 

Table 1 shows comparisons among the patients in 
the three periods for age, gender, type of operation, 

location, grade, and stage of the primary tumors. 
There was no significant difference in age, gender, 
location, or grade among the groups. However, the 
frequency of patients with low anterior resection 
as well as those with stages A and B1 significantly 
increased in periods II and III together compared with 
period I (P < 0.0001 for operation and P < 0.005 for 
stage; Table 1). 

Local recurrence was defined as the presence of 
recurrent cancer anywhere in the pelvis. Sites of local 
recurrence were analyzed by the operative findings 
and/or radiologic evidence of local recurrence. The 
criteria for lateral node metastases included proximal 
middle rectal, obturator, internal, and common iliac 
lymph node metastases, and this excluded pararectal 
lymph node metastases. Local recurrence was con- 
sidered to be due to surgical margins when the sites of 
recurrence were adjacent to the locations at which 
operative difficulties in removing the primary tumors 
were recorded. Local recurrence was considered to 
be due to lateral node metastases when the sites of 
recurrence were determined to be along the lymph 
node basins in the pelvis either with operative or 
radiologic evidence (lateral node recurrence). This 
diagnosis was established by the operative findings in 7 
of the 18 patients (39%) with evidence of lateral node 
recurrence, and by radiographic studies in the remain- 
ing 11 patients. 

Three of the 269 patients (1.1%) were lost to follow- 
up. Among the 139 patients alive as of this writing, the 
median follow-up after surgery for primary tumor was 
68 months (range 2 months to 24 years). This was 35 

Table 1. Clinical and pathological details of primary tumors in periods I, II, and III 

Perio~l I Period II Period III 
(1963-1979) (1980-1985) (1986-1990) P-value 

No. of patients 132 77 60 
Mean age (range) (years) 57 (21-85) 59 (32-83) 61 (27-86) N.S. 
Male/female 87/45 39/38 37/23 N.S. 
Location N.S. 

Lower rectum 88 (67%) 48 (62%) 36 (60%) 
Upper rectum 44 (33%) 29 (38%) 24 (40%) 

Operation 
LAR 21 (16%) 43 (56%) 37 (62%) 
APR 100 (76%) 21 (27%) 11 (18%) 
Others 11 (8%) 13 (17%) 12 (20%) 

Grade N.S. 
Well 107 (82%) 69 (95%) 49 (83%) 
Moderate 20 (15%) 4 (5%) 9 (15%) 
Poor 3 (2%) 0 (0%) 1 (2%) 

Stag& 
A, B1 32 (24%) 29 (39%) 28 (47%) 
B2 57 (43%) 17 (23%) 20 (33%) 
C 43 (33%) 28 (38%) 12 (20%) 

P < 0.0001 

P < 0.005 

LAR, low anterior resection; APR, abdominoperineal resection; N.S., not significant 
~ Astler-Coller criteria 
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months (range 2 -83  months) for the 50 patients in 
period Ill.  Statistical analysis was done using the 
chi-square test for variables grouped into categories. 
Calculations of overall survival were obtained using 
the method of Kaplan and Meier. Comparisons 
of survival for discrete variables were made using the 
log-rank test. 

Results 

Five of the 269 patients died within 30 days of the 
operation for the primary tumors (postoperative mor- 
tality 1.9%). The postoperative mortality rates were 
3% (4/132), 1% (1/77), and 0% (0/60) for periods I, 
II, and III, respectively. The complication rates for 
patients in periods I, II, and III were 14% (19/132), 
23% (18/77), and 15% (9/60), respectively. The major 
complications in periods II and III together were 
pelvic abscess in 11 of the 137 patients (8%), bowel 
obstructure in 7 (5%), and ureteral obstruction in 5 
(4%). In period I, these occurred in 5 (4%), 6 (5%), 
and 0 (0%) patients, respectively. 

The 5-year overall survival after the operation for 
the primary tumors was 56%, 65%, and 73%, for 
periods I, II, and III, respectively (Table 2). The over- 
all survival rate was significantly higher for periods II 
and III together versus period ! ( P  < 0.05). 

Local recurrence was found in 41 of the 269 patients 
(15%). Of these, ten patients (24%) had evidence of 
distant metastasis at the time of diagnosis of local 
recurrence. Local recurrence was confirmed histo- 
pathologically in 28 of the 41 patients (68%), and the 
remaining 13 patients had radiologic evidence of local 
recurrence. The time from the operation until local 
recurrence ranged from 3 to 105 months, with a 

Table 2. Local recurrence rate and 5-year survival in periods 
I, II, and III 

Period Local recurrence rate 5-year survival 

I 21% (28/132)* 56% 
II 10% (8/77)* 65% 
III 8% (5/60)* 73% 

* P < 0.05 between periods I, II, and III 

Table 3. Local recurrence rate and 5-year survival in periods 
I, II, and III for cases with stage B2 or C tumors a 

Period Local recurrence rate 5-year survival 

! 24% (24/100) 50% 
II 15% (7/47) 50% 
III 9% (3/32) 67% 

"Astler-Coller criteria 

Table 4. Local recurrence rates based on the primary tumor 
sites in periods I, II, and III (stage B2 or C a) 

Period Local recurrence rate 

Lower rectum 
I 28% (18/65) 
II 14% (4/29) 
III 13% (2/16) 

Upper rectum 
I 17% (6/35) 
II 17% (3/18) 
III 6% (1/16) 

a Astler-Coller criteria 

Table 5. Local recurrence rates based on the type of operation 
for primary tumor in periods I, II, and III (stage B2 or C a) 

Period Local recurrence rates 

Low anterior resection 
I 25% (4/16) 
II 19% (5/27) 
III 9% (2/22) 

Abdominoperineal resection 
I 24% (19/80) 
II 13% (2/16) 
III 14% (1/7) 

Other operations b 
I 25% (1/4) 
II 0% (0/4) 
III 0% (0/3) 

a Astler-Coller criteria 
bof the 11 patients with other operations, 8 were treated by the 
Hartmann procedure, 1 by total pelvic exenteration, 1 by left hemi- 
colectomy, and 1 by a pull-through operation 

median of 18 months. The local recurrence rates were 
21% (28/132) for patients in period I, 10% (8/77) for 
those in period II, and 8% (5/60) for those in period 
III, respectively. This difference was also statistically 
significant (P  < 0.05, Table 2). 

In Tables 3, 4, and 5, the local recurrence rates in 
the three periods for patients with stage B2 or C are 
presented. Although the incidence of local recurrence 
did not vary significantly among the periods, the 
recurrence rate tended to be greater in period I than 
in periods II or III (Table 3). Similar trends were seen 
for primary tumor sites (Table 4) and for the type of 
operation (Table 5). 

Twelve of the 269 patients (4.5%) had lateral node 
metastases at the initial operation (Table 6). Of these 
12, 11 (92%) had primary tumors in the lower rectum, 
and 10 (83%) had stage C2 tumors. The incidence of 
local recurrence was higher in period I (80%, 4/5) 
than in periods II and III together (29%, 2/7). How- 
ever, this difference was not statically significant. 

Table 7 summarizes the 18 patients with lateral node 
recurrence. Lateral node metastases were not docu- 
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Table 6. Summary of patients with lateral node metastases at primary tumor 
operat ions 

Primary tumor  
Patient Sites of Local 
no. Locat ion Stage a L N M  recurrence LR  rates 

Period I 
1 L C2 M R  + 
2 L C1 M R  + 
3 L C2 M R  + 
4 L C2 MR,  II,  CI, OB + 
5 L C2 M R  - 

P e r i o d  II 
6 L C2 II + 
7 L C2 MS + 
8 L C2 MS, II - 
9 L C2 M R ,  II,  OB - 

10 L C1 M R ,  OB - 

Period III  
11 L C2 CI - 
12 U C2 M R  - 

80% (4/5) 

40% (2/5) 

0% (0/2) 

LNM, lateral node metastasis; LR, local recurrence; L, lower rectum; U, upper rectum; MR, 
proximal middle rectal; II, internal iliac; CI, common iliac; OB, obturator; MS, median sacral 
a Astler-Coller criteria 

Table 7. Summary of patients with lateral node recurrence after curative operat ion 
for rectal cancer 

L N M  at Sites of Interval  Survival 
Patient primary local to L R  from L R  L R  
no. operat ion recurrence diagnosis diagnosis rates 

Period I 
1 + 
2 + 
3 + 
4 + 

13 - 
14 - 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 

Period II 
6 + 

23 - 
24 - 

Period III  
25 - 

per ineum 25 mo 1 mo 
per ineum 56 mo 16 mo 
per ineum 47 mo 24 mo 
pelvic 21 mo 4 mo 
per ineum 24 mo 8 mo 
pelvic 6 mo 6 mo 
anastomotic  17 mo 18 mo 
OB 75 mo 29 mo 
pelvic 6 mo 37 mo 
OB 22 mo 2 mo 
pelvic 22 mo 5 mo 
II,  EI  25 mo 57 mo 
re t roper i toneum 45 mo 5 mo 
re t roper i toneum 37 mo 12 mo 

pelvic 17 mo 9 mo 
OB 17 mo 34 mo 
II 19 mo 5 mo 

OB 17 mo 22 mo 

11% (14/132) 

4% (3/77) 

2% (1/60) 

LNM, lateral node metastasis; LR, local recurrence; OB, obturator; II, internal iliac; EI, 
external iliac; too, months 

m e n t e d  at  t h e  in i t ia l  o p e r a t i o n  in 13 o f  t h e  18 p a t i e n t s  

( 7 2 % )  w i t h  l a t e r a l  n o d e  r e c u r r e n c e .  T h e  i n c i d e n c e  o1' 

l a t e r a l  n o d e  r e c u r r e n c e  was  1 1 % ,  4 % ,  a n d  2 %  fo r  

p e r i o d s  I,  I I ,  a n d  I I I ,  r e s p e c t i v e l y .  Th i s  d i f f e r e n c e  was  

s ta t i s t i ca l ly  s igni f icant  ( P  < 0.05,  T a b l e s  7 a n d  8). 

O1' t h e  41 p a t i e n t s  ( 3 7 % )  w i t h  loca l  r e c u r r e n c e ,  15 

a p p e a r e d  to  h a v e  r e c u r r e n c e s  at  t he  surg ica l  m a r g i n  

d u e  to  s o m e  f o r m  of  i n c o m p l e t e  r e m o v a l  o f  t h e  pri-  
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Table 8. Comparisons of local recurrence patterns: lateral node versus surgical 
margin recurrence 

Patterns of local recurrence 

Lateral nodes Surgical margin Others 

No. of patients 18 (44%) 15 (37%) 8 (20%) 
Local recurrence rate 

Period I 11% (14/132)* 6% (8/132) 5% (6/132) 
Period II 4% (3/77)* 6% (5/77) 0% (0/77) 
Period III 2% (1/60)* 3% (2/60) 3% (2/60) 

Interval to diagnosis 
Median 22 mo 10 mo 18 mo 
Range 6-75 mo 3-63 mo 9-105 mo 

Survival from diagnosis 
Median 11 mo 9 mo 13 mo 
Range 1-57 mo 2-55 mo 1-29 mo 

mo, months 
* P < 0.05 between periods I, II, and III 
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mary tumor (Table 8). The local recurrence rates of 
this pattern were 6%, 6%, and 3%, for periods I, II, 
and III, respectively. Of the remaining eight recurrent 
tumors, two were related to surgical implantation, one 
which lacked a distal margin, two with invasion of the 
lymphatic vessels, and three due to unknown causes. 
The time interval from primary surgery to recurrence 
diagnosis was longer for patients with lateral node 
recurrence compared with surgical margin recurrence, 
although survival after the diagnosis of local recurrence 
was similar for these groups. 

Discussion 

This study further confirms, the reports of others who 
have indicated that the use of extended lymphadenec- 
tomy reduces the incidence of local recurrence after 
resection for rectal cancer. 1°'11 The local recurrence 
rates of 10% and 8% observed in periods II and III 
are in the range of the incidence ( 4 % - 1 3 % )  for 
those undergoing extended lymphadenectomy in the 
literature. 1°-~2 The local recurrence rate of 21% 
observed in period I is also comparable with reported 
rates for those who did not have an extended lympha- 
denectomy which ranges from 1 0 % - 3 8 %  with wide 
variation in the literature. 1-6'~3'~5-2~ 

However,  it is difficult to compare the results from 
different series in order to recognize the true thera- 
peutic improvement.  22 This study was undertaken to 
compare the local recurrence rates for three periods 
at one institution with regard to therapeutic changes 
during the years. Both the local control as well as the 
overall survival after the operation for primary tumors 
were significantly higher in the last two periods when 
extended lymphadenectomy was either partially or 

almost completely performed as compared to the first 
period when this technqiue was not employed (P  < 
0.05). 

However,  it might be argued that the three periods 
are not comparable, as they represent possible changes 
in the type of operation and stage of primary tumors 
(Table 1). We thus compared the results regarding 
the different types of operation and sites of primary 
tumors for patients with stage B2 or C because ex- 
tended lymphadenectomy has been mainly per formed 
for this subset of patients (Tables 3-5) .  None of these 
factors, however, appears to influence the local recur- 
rence rate because a higher recurrence rate was still 
observed in the earlier periods regardless of the factors 
in question. The local recurrence rate after abdomino- 
perineal resection was high in period III, but only a 
small number of patients underwent this procedure. 
This might be explained by our exclusion of those 
undergoing this procedure in combination with radia- 
tion therapy in this period. 

In this study, the use of extended lymphadenectomy 
is supported by the analysis of individual patients who 
were at risk for local recurrence. As shown in Table 6, 
the local recurrence rate for those documented lateral 
node metastases at the initial operation was 80% in 
period I versus 29% in periods II and III. These 
results suggest that 71% of the patients with lateral 
node metastases achieved local control following addi- 
tional extended lymphadenectomy. 

It is important to realize that the dissection has been 
intended to encompass the internal and common iliac 
as well as mesorectal pathways of spread of rectal 
cancer in periods II and III. In this regard, a total 
mesorectal excision may be thus associated with im- 
proved local control as reported by other authors.l°'23 
However,  as indicated in Table 6, most of the lateral 
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node metastases which include proximal middle rectal 
metastases could not be dissected by the technique of 
total mesorectal excision, even though the incidence 
of lateral node metastases was not so high (4.5%). 

Opinions vary on the exact causes of local recurrence 
in the individual patients. 1,3,4,7,10,20 We have, however, 
retrospectively attempted to evaluate the possible 
causes of local recurrence for occasional cases based 
on the operative and radiological findings of both 
primary and recurrent tumors (Table 7). In this ex- 
perience, the majority of local recurrences have been 
related either to lateral node metastases or the lack 
of a surgical margin. 1'7'1°'24 The incidence of local 
recurrence related to the surgical margin was appro- 
ximately 5% throughout the three periods (Table 8). 
In contrast, the local recurrence rates arising from 
the lateral node metastases were 11%, 4%, and 2% 
for periods I, II, and III, respectively (P < 0.05). 
These data suggest that the wider extended lympha- 
denectomy could reduce the incidence of lateral node 
recurrence.l°'~a'13 

The time interval from the initial operation to the 
diagnosis of local recurrence was longer for patients 
with lateral node recurrence than for those with an 
insufficient clear surgical margin. These results suggest 
that the lateral node recurrences are more difficult to 
detect than so-called suture line r e c u r r e n c e s .  6'~7'25-27 

A further criticism is that there is a difference in 
the follow-up periods between the three series which 
might also affect local recurrence rates. The median 
follow-up of 35 months for the patients in period III 
is still too short compared with the median time to 
lateral node recurrences of 22 months, although the 
majority of local recurrences usually developed within 
2 years. 633'23'25'28 

The fairly low local recurrence rates and the accept- 
able morbidity rates in periods II and III suggest that 
the long-term benefits of extended lymphadenectomy 
outweigh its operative risk. Furthermore, the adjuvant 
radiotherapy now conducted by this institution as well 
as by various centers is expected to improve local 
control and reduce the morbidity from this operation. 

In conclusion, the present study shows that the 
degree of lymphadenectomy appears to be a major 
determinant of local recurrence after a curative opera- 
tion for rectal cancer. In view of the poor survival of 
patients with local recurrence, the prevention of these 
recurrences by extended lymphadenectomy should 
thus be considered in the operative management of 
this disease. 
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