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Abstract. The present study investigated the association
between the mode of tumor recurrence and prognosis in
123 patients with clinical stage II/III rectal cancer. In the past
10 years, patients received systemic chemotherapy following
radical (R0, with no macroscopic residual tumor lesions) resec‑
tion using total or tumor‑specific mesorectal excision. Patients
with rectosigmoid cancer and T4 + chemoradiation therapy
were excluded from the present study. The 5‑year relapse‑free
survival rate (5Y‑RFS), 5‑year overall survival rate (5Y‑OS),
and associations between early post‑operative complications,
recurrence mode and prognosis, as well as the 5Y‑OS of
patients with relapsed cancer, were calculated. The overall
5Y‑RFS and 5Y‑OS were 71.4 and 83.5%, respectively, and the
overall recurrence rate was 22.8% (28/123 patients). Among
relapses, remote metastases were observed in 17/123 patients
(13.8%): The lung in 8 patients (6.5%), the liver in 5 patients
(4.1%) and elsewhere in 4 patients (3.3%). A total of 11 patients
(8.9%) had pelvic local recurrence as the first relapse, which
was located anterior to the sacrum in 7 patients (5.7%), at the
anastomosis site in 2 patients (1.6%), and in the inner pelvis
in 2 patients (1.6%). Among relapsed patients, the 5Y‑OS was
69.3% in those with distant metastases and 27.3% in those
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with local relapse (P=0.02; no significant differences in patient
demographics). The results indicated that advanced rectal
cancer and control of pelvic local recurrence are manageable
by R0 resection and postoperative chemotherapy. However, for
patients whose initial relapse was pelvic local recurrence, the
relapsed tumor initiated a new metastatic cascade to organs,
such as the lung and liver, and affected prognosis.
Introduction
Among rectal cancers, rectosigmoid lesions are infrequently
associated with pelvic local recurrence, and the recurrence
mode and prognosis are similar to those of colorectal
lesions (1,2). But the survival of patients with advanced
rectal cancer other than rectosigmoid cancer is consider‑
ably poorer than that of patients with colorectal cancer. In
men, a narrow pelvis makes it difficult to perform surgical
procedures in the deep pelvic floor. In addition, the circum‑
ferential resection margin, anal margin and scattering of
tumor cells due to perforation during rectal surgery are
reported to influence pelvic local recurrence (3). To improve
the survival rate by reducing local recurrence, integrated
approaches for advanced rectal cancer, such as preoperative
chemoradiation therapy and intrapelvic prophylactic bilateral
lymph node dissection (PBLND) have been conducted (4‑11).
Specifically, the Japanese Society for Cancer of the Colon
and Rectum guidelines 2019 for the treatment of colorectal
cancer (JSCCR guidelines 2019) (2) state that evidence is
limited for preoperative chemoradiation improving survival
rate, although it significantly reduces pelvic local recurrence.
Indeed, few studies have reported an improvement in overall
survival after preoperative chemoradiation (2,12). Moreover,
Japanese people are smaller than westerners and surgical
outcome is relatively favorable. Therefore, chemoradiation
has been conducted at a limited number of clinical sites in
Japan (4‑7). PBLND is effective for treating advanced lower
rectal cancer, as reported in Japan (8,9). In 2017, the final
results of the JCOG0212 study, a randomized, multi‑center
study of PBLND, were announced. Statistical non‑inferiority
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was not demonstrated in a longitudinal analysis of total
mesorectal excision (TME) with or without PBLND,
supporting the benefits of conventional PBLND (10,11).
However, although local recurrence rate was lower with
PBLND, no differences were observed between 5‑year
relapse‑free survival (5Y‑RFS) or 5‑year overall survival
(5Y‑OS), or the equivalent 10‑year rates, in groups treated
with or without PBLND. A retrospective study of 944 patients
at Kurume University showed no significant difference in the
survival rate but the prognosis was poor for patients with
pathological (p)‑stage IIIb cancer (9).
Our hospital did not introduce radiotherapy until 2010.
In addition to a longer surgical time and more bleeding,
PBLND is commonly associated with dysfunctions in
bowel movement, urination and sexual function. Because
of this, we have not conducted PBLND in our department.
Instead, for patients with clinical (c)‑stage II/III cancer, our
standard treatment has been TME or tumor‑specific meso‑
rectal excision (TSME) to achieve radical resection with
no macroscopic residual tumor postoperatively (R0), with
postoperative adjuvant systemic chemotherapy (2,13‑16).
Currently, pre‑operative chemoradiation for downsizing
and downstaging advanced lower rectal cancer is selectively
offered to patients in whom large T3/T4 tumors occupy the
pelvic floor. Lateral lymph node dissection is conducted only
on the side of the metastasis as demonstrated by pre‑operative
diagnostic imaging.
The purpose of this study was to clinicopathologically
compare the overall survival, relapse rate and recurrence
mode in patients with advanced (c‑stage II/III) rectal cancer
who received TME/TSME plus postoperative systemic
chemotherapy. Pre‑operative CRT/Lateral dissection/RS and
T4 were excluded.
Patients and methods
Study design and patients. This retrospective, observational,
single‑center study was conducted over 10 years and 9 months
(from April 2003 to December 2013) with approval by the
Institutional Review Board (IRB no. 18R‑331). It included
123 patients with advanced rectal cancer who underwent
radical (R0) resection leaving no macroscopic residual tumor.
Informed consent was obtained for every diagnostic or inter‑
ventional procedure and the use of electronic medical records.
Of the 123 participants, 79 (64.2%) had c‑stage II cancer and
44 (35.8%) had c‑stage III cancer (Table I). The presence or
absence of metastasis (≥10 mm in the longest diameter) at
the lateral lymph nodes was evaluated preoperatively using
CT images interpreted by a radiologist, as per the JCOG0212
study (10). Patients with lateral lymph node metastasis or T4
multiple organ invasion (i.e. cases requiring chemoradiation)
were excluded (6‑9). Postoperative recurrence was evaluated
three to four times a year using ultrasound (US) and computed
tomography (CT) scans. For patients with at least two metas‑
tases (in the liver, lung, or locally), calculation of 5Y‑OS in
the recurrence group was based on the maximum area and the
estimated volume by US/CT. The location that the larger value
of the metastasis was judged as the first recurrence location.
The location of the larger metastasis was recorded as the first
recurrence location.

For patients with p‑stage II cancer, the anti‑cancer agent
tegafur‑uracil (UFT) was administered orally for 6‑12 months
postoperatively. Patients with p‑stage III cancer received
modified FOLFIRI chemotherapy (5‑fluorouracil + leucovorin)
for 6 months, followed by oral UFT for at least 6 months (6‑9).
Excluding rectosigmoid lesions, the tumor was located above the
peritoneal reflection (Ra) in 61 patients (49.6%) and below (Rb)
in 62 patients (50.4%). The median distance from the anal
verge was 2.5 cm (range, 0.5‑12.0 cm; mean, 3.3 cm) (Table I).
Operative methods were low anterior resection in 89 patients
(72.4%), the Miles operation in 31 patients (25.2%) and other
methods in 3 patients (2.4%). Conventional laparotomy
(CL) was conducted in 55 patients (44.7%) and hand‑assisted
laparoscopic surgery (HALS) was conducted in 68 patients
(55.3%) (Table I) (6‑9). Pathological T category distributions
were as follows: T2, 36 patients (29.3%); T3, 74 patients (60.2%);
others, 13 patients (10.6%). Pathological N category distributions
were as follows: N0, 70 patients (56.9%); N1, 45 patients
(36.6%); others, 8 patients (6.5%) (Table II). Forty‑two patients
(34.1%) had p‑stage II cancer, 53 (43.1%) had p‑stage III, and 28
(22.8%) had cancers classed as other stages. Of all resections,
118 (95.9%) were R0 and 5 (4.1%) were R1 (Table II).
Operations and procedures. CL was standard midline lapa‑
rotomy. For HALS, a small incision of 50 mm was created
for hand access. In accordance with the JSCCR guidelines
2019 (2) and classification of colorectal carcinoma (17),
central vascular ligation was conducted at the root of the
inferior mesenteric artery as distal D3 lymph node dissec‑
tion or left colic artery‑preserving D2 ligation (17‑20). TME
was conducted for rectosigmoid tumors by transection of
the mesorectum immediately above the aortic bifurcation.
Lateral dissection was performed from the anterior sacrum
to the medial region of the bilateral internal iliac artery.
TME was also conducted from the anterior region of the
pelvic floor muscles and from the lower part of the bladder
to the posterior face of the prostate or the rear wall of the
vagina (18). Patients with Ra rectal cancer underwent TSME.
After securing a minimum safety margin of approximately
20 mm from the posterior face of the tumor to the anal side, the
lower rectum was clamped. Then, the inner part of the rectum
was carefully washed, and the incision was anastomosed and
closed using the double‑staple technique (21).
5Y‑RFS and 5Y‑OS were calculated for patients with
c‑stage II/III cancer. Early post‑operative complication rate
was evaluated using the National Cancer Institute's Common
Terminology Criteria for Adverse Events version 4.0, and the
correlation between recurrence modes and prognosis was
investigated. 5Y‑OS was also calculated for the group of
patients whose tumors recurred.
Statistical analysis. We retrospectively evaluated operation
time, blood loss, postoperative morbidity (grade 3 or 4),
and hospital mortality. 5Y‑RFS and 5Y‑OS were obtained
by Kaplan‑Meier estimation and log‑rank test. Pearson's
Chi‑square test, Fisher's exact test and the Mann‑Whitney U test
were used to compare patient demographics. Statistical anal‑
ysis was conducted using IBM SPSS Statistics for Windows
Version 25.0 (IBM Corp.) and P<0.05 was considered signifi‑
cant.
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Table I. Demographic characteristics of the study population.

Table II. Clinicopathological features of the study population.

Characteristics

Clinicopathological feature

Total undergoing TME/TSME, n
Sex, n (%)
Male
Female

Age, years
Median (range)/mean
Clinical stage, n (%)
II
III

Tumor location without rectosigmoid
lesion, n (%)
Ra (above the peritoneal reflection)
Rb (below the peritoneal reflection)
Tumor distance from anal verge, cma
Median (range)/mean
Tumour size, n (%)
≤5 cm
>5 cm

Type of surgery (D2/D3 resection), n (%)
Anterior resection
Low anterior resection
Abdominoperineal resection
(Miles' operation)
Hartmann's procedure
Surgical method, n (%)
Conventional laparotomy
Hand‑assisted laparoscopic surgery

Value
123
86 (69.9)
37 (30.1)
67 (36‑92)/67
79 (64.2)
44 (35.8)
61 (49.6)
62 (50.4)
2.5 (0.5‑12)/3.3
70 (56.9)
53 (43.1)
1 (0.8)
89 (72.4)
31 (25.2)
2 (1.6)
55 (44.7)
68 (55.3)

Data for 10 patients are missing (no pathological measure‑
ment with indistinct images). TME, total mesorectal excision;
TSME, tumor‑specific mesorectal excision.

Total undergoing TME/TSME, n
Time, min
Median (range)/mean
Blood loss, ml
Median (range)/mean

Pathological T category, n (%)
pT1
pT2
pT3
pT4

Pathological N category, n (%)
pN0
pN1
pN2
pN3
Pathological stage, n (%)
I
II
III
IV

Pathological residual tumor, n (%)
R0
R1
R2

Value
123
230 (88‑432)/243
439 (5‑4293)/569
4 (3.2)
36 (29.3)
74 (60.2)
9 (7.3)
70 (56.9)
45 (36.6)
7 (5.7)
1 (0.8)
27 (22.0)
42 (34.1)
53 (43.1)
1 (0.8)
118 (95.9)
5 (4.1)
0 (0)

TME, total mesorectal excision; TSME, tumor‑specific mesorectal
excision.

a

Results
Survival rates. The 5Y‑RFS rate was 71.4% (95% confidence
interval [CI]: 63.4‑79.4) (Fig. 1) and 5Y‑OS rate was 83.5%
(95% CI: 76.9‑90.1). The follow up rate for both estimates was
94.3% (Fig. 2).
Complication rates. Grade 3‑4 postoperative complica‑
tions were observed in 12 patients (9.8%); anastomotic
leakage in 9 patients (7.3%); urinary retention or injury in
7 patients (5.7%); pelvic abscess in 5 patients (4.1%); and
wound infection in 33 patients (26.9%). The 33 patients with
wound infection comprised 17 (44.7%) of the 38 patients who
had undergone CL, and 16 (30.8%) of the 52 patients who had
undergone HALS, with no significant difference between
operative method (P= 0.358, Pearson's Chi‑square test). All
wound infections were grades 1 or 2 and healed fully after
conservative treatment (Table III).

Recurrence rates. Recurrence occurred in 28/123 patients
(22.8%). Distant metastases occurred in 17/123 patients
(13.8%), of whom 8 (6.5%) had metastasis in the lung, 5 (4.1%)
in the liver, and 4 (3.3%) elsewhere (Table IV). Local recur‑
rence occurred in 11/123 patients (8.9%), of whom 7 (5.7%) had
metastasis anterior to the sacrum, 2 (1.6%) at the anastomosis,
and 2 (1.6%) in the medial part of the pelvis (Table IV).
Survival rate of patients with relapsed tumors. The 5Y‑OS
rate for patients whose cancer had recurred was 69.3% in the
17 patients with remote metastasis and 27.3% in the 11 patients
with local recurrence (P= 0.02), from a follow‑up rate of
92.9% (Fig. 3). No significant differences were observed in
patient demographics between local recurrence and distant
metastasis (Table V).
Discussion
The prognosis following rectal cancer surgery is consider‑
ably poorer than after colon cancer, for the following possible
reasons: i) The pelvic cavity narrows toward the anal region,
making surgery difficult and pelvic local recurrence relatively
common (3). ii) Preoperative chemoradiation and PBLND
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Table III. Adverse events.
Adverse event
Any grade 3‑4 complicationa
Anastomotic leakageb
Urinary retention/injury
Hemorrhage after surgery
Wound infection
Pelvic abscess
Bowel obstruction
Othersc

Number (%)
12 (9.8)
9 (10.0)
7 (5.7)
0 (0)
33 (26.8)
5 (4.1)
13 (10.6)
10 (8.1)

National Cancer Institute‑Common Toxicity Criteria Version 4.0;
number of patients with anastomoses, n=90; cothers: Myocardial
infarction/angina, MRSA/sepsis, femoral dysesthesia. TME, total
mesorectal excision; TSME, tumor‑specific mesorectal excision.
a

Figure 1. Five‑year relapse‑free survival rate for advanced rectal cancer
(clinical stage II/III). n=123; follow‑up rate, 94.3%. CI, confidence interval.

b

Table IV. Patterns of recurrence.
Recurrence

Figure 2. Five‑year overall survival rate for advanced rectal cancer (clinical
stage II/III). n=123; follow‑up rate, 94.3%. CI, confidence interval.

are conducted to lower the rate of recurrence and improve
survival but, although these preoperative treatments signifi‑
cantly lower local recurrence rate, there is little evidence that
they improve survival rate. These two reasons do not seem
to add up at present (4‑11). An alternative approach could
be to control fatal hematogenous metastasis in the lung and
liver, which may be more beneficial than reducing local
recurrence in extending progression‑free and overall survival
rates (3,18,19). However, in the present study, the prognosis of
the remote metastasis group was better than that of the local
recurrence group. Remote metastatic lesions can be resected
and re‑resected without negatively affecting quality of life. In
addition, a variety of treatment options exist, from first‑line to
later‑line chemotherapy, and radiofrequency ablation for liver
metastasis, which may explain the present results.
In contrast, for pelvic local recurrence, R0 re‑resection
while preserving quality of life is often difficult. Some
success has been achieved with sacrococcygeal resection
and total removal of the bladder and prostate (double stoma),
but treatment options other than surgical re‑resection and
chemoradiation are limited. Furthermore, in the present study,
when pelvic recurrence occurred first, the prognosis was very
poor. Seven of eleven cases had local recurrence with distant
secondary metastasis (lung metastasis: 6 cases, both lung and

Total recurrence rate
Distant metastasis
Lung
Liver
Others
Peritoneal dissemination
Inguinal lymph node
Local pelvic recurrence
Median presacral
Anastomosis
Pelvic lateral lymph node

Number (%)
28 (22.8)
17 (13.8)
8 (6.5)
5 (4.1)
4 (3.3)
3 (2.4)
1 (0.8)
11 (8.9)
7 (5.7)
2 (1.6)
2 (1.6)

n=123.

liver metastasis: 1 case). There were no distant metastasis cases
with secondary local recurrence case (0/17). In the 11 patients
with pelvic local recurrence, six cases occurred within
2.5 years, and two occurred in less than 1 year. Three patients
had late local recurrence that occurred after 2.5 years. Remote
metastasis after chemoradiation was fatal. The two patients
who experienced anastomotic recurrence underwent a second
Miles operation, which helped control local lesions. The prog‑
nosis of local recurrence is generally favorable. But pelvic local
recurrence that occurs relatively soon after surgery (within
2.5 years) may initiate a new metastatic cascade to the lung,
liver and other organs, with malignant potential. Therefore, we
recommend a large‑scale survival analysis in patients whose
first relapse is pelvic local recurrence, and the adoption of MRI
and FDG‑PET should be considered over CT (12,22).
Recently, pre‑operative chemoradiation for lower rectal
cancer has become popular in Japan (4‑7). However, in
secondary cancers, such as metachronous prostate and
uterine cancer, which are becoming more prevalent due to an
aging society, treatment options may be limited. Moreover,
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Table V. Clinical backgrounds of patients with distant and local recurrence.
Variable

Total cases
(n=28)

Distant metastasis
(n=17)

Pelvic local recurrence
(n=11)

Sex, n (%)				
Male
21 (75.0)
11 (64.7)
10 (90.9)
Female
7 (25.0)
6 (35.3)
1 (9.1)
Age, years; median (range)
70 (44‑86)
70 (44‑86)
70 (46‑81)
Tumor location, n (%)				
Ra
9 (32.1)
6 (35.3)
3 (27.3)
Rb
19 (67.9)
11 (64.7)
8 (72.7)
Clinical stage, n (%)				
II
12 (42.9)
6 (35.3)
6 (54.5)
III
16 (57.1)
11 (64.7)
5 (45.5)

P‑value
0.191a
>0.999b
>0.999a
0.404b

Fisher's exact test; bMann‑Whitney U test.

a

Figure 3. Five‑year overall survival rate for patients with advanced rectal
cancer (clinical stage II/III) and recurrence. n=28; follow‑up rate, 92.9%.
HR, hazard ratio; CI, confidence interval.

after pre‑operative chemoradiation, the disease is already at
a clinical stage. The pathological staging system by which
stage II/III is determined is based on the Dukes classification,
and has no category for the presence or absence of metastasis
to lymph nodes. In addition, the number of metastases to
lymph nodes cannot be calculated accurately (20). PBLND,
which is uniquely conducted in Japan for controlling local
relapse, does not affect survival rate. The JCOG0212 study
showed that the lateral lymph node metastasis rate was
15.4% (4/26 patients) after lymph node dissection. The most
common central pelvic, anterior to the sacrum, recurrence
was 27.3% (12/44 patients) in that study's TME‑only group
and 42.3% (11/26 patients) in the group that also underwent
lateral lymph node dissection. Non‑inferiority was not demon‑
strated for 7‑year progression‑free survival (P= 0.064) (10,11).
Therefore, although preoperative chemoradiation and
PBLND lower the local recurrence rate, the decision to use
these approaches must be decided after careful consideration
of functional impairment, adverse reactions, and treatment
options after recurrence.

Full‑endoscopic surgery has become popular in Japan
in recent years. However, for operating on advanced lower
rectal cancer, complications relating to the dissection
margin at the posterior and rectal side of the tumor have
been observed using this technique (23,24). Accordingly,
in 2007, we began developing HALS, a hybrid technique
between standard laparotomy and full‑endoscopic surgery,
and have reported favorable outcomes (18,25,26). Three‑port
HALS for rectal cancer achieved better results than standard
laparotomy (18). Requiring only a small incision of approxi‑
mately 50 mm, HALS is considered a sound technique,
characterized by low invasiveness, low risk, low cost, and
good outcomes. In addition, it places less burden on patients,
doctors and hospitals than standard laparotomy (18,25,26).
Three intra‑operative factors can lower the rate of pelvic
local recurrence: i) Maintaining a thick resection margin
(>1 mm) around the tumor, which must be avoided so as not
to disperse cancer cells into the intestine by perforating the
tumor during surgery. In men with tumors at the anterior
wall of the lower rectum, the prostate is present and it is not
easy to ensure such a thick margin. Combined resection may
carry a high risk of bleeding and functional impairment. In
women, partial combined resection of the posterior vaginal
wall may be effective. Male patients with Rb anterior wall
rectal cancer with a resection margin of ≤1 mm are consid‑
ered at high risk of local recurrence. In the present study,
we identified no cases of recurrence from the lower part of
the bladder to the nearby area of the prostate. ii) Pelvic local
recurrence occurred in the anterior part of the sacrum in
7/11 patients (63.6%) in the present study. TME/TSME using
layer‑by‑layer surgery from the anterior region to the internal
iliac artery region was considered the most important proce‑
dure for avoiding recurrence. Specifically, for male patients
with a small pelvic cavity and high body mass index, HALS
was considered suitable for dissection anterior to the sacrum.
By using the left hand to apply strong traction to the rectum,
pulling it towards the outside of the pelvic cavity to enlarge
the endoscopic view, accurate TME/TSME can be conducted
for sharp dissection from the region anterior to the sacrum
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and to expose the posterior wall of the rectum. We observed
a better survival rate for HALS than for CL in the present
study (data not shown: 5Y‑RFS, P= 0.166; 5Y‑OS, P= 0.013).
iii) Careful intraoperative washing of the anorectal area prior
to dissection is important. To avoid mechanical implanta‑
tion of cancer cell clusters in the rectum upon dissection,
iodine and physiological saline washes and aspiration must
be conducted under endoscopy. In addition, an anal‑side
stump length of ≥20 mm should be retained if possible (21).
Together, these factors will contribute to the prevention of
local recurrence. For patients at high risk of pelvic recur‑
rence, such as those with massive lymph node metastasis
(>N2b) and anterior sacrum R1, postoperative pathological
staging (without modification by radiation therapy) indicates
that an integrated approach consisting of aggressive combi‑
nation therapy, such as the early use of a molecular target
drug and radiotherapy to the pelvic floor or anterior sacrum,
is considered effective.
The prognosis becomes poor if postoperative complica‑
tions occur in patients with lower rectal cancer. Among
patients with early postoperative complications in this
study, wound infection was most common (33/123 patients;
26.8%). With CL, the rate was 17/55 patients (30.9%) (27),
but the infections we observed in the present study were
mild (grades 1‑2). Together, the present and previous data
indicate that to improve relapse‑free and overall survival, the
following points should be adhered to: i) During surgery, to
prevent local recurrence, a HALS‑based low‑invasiveness
R0 resection should be conducted. A ‘one surgery, one
chance’ approach could reduce postoperative complications;
ii) shortly after surgery (1‑2 months), postoperative adjuvant
chemotherapy should be conducted for 6 months (18,19). In
conclusion, advanced rectal cancer and control of local pelvic
recurrence are manageable by R0 resection and postoperative
multi‑combinational chemotherapy. However, for patients
whose initial relapse is pelvic recurrence, the relapsed tumor
initiated a new metastatic cascade to distant organs and
significantly affected prognosis.
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