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Abstract

BACKGROUND

Rectal cancer is characterized by more local recurrence (LR) and lung metastasis than
colon cancer. However, the diagnosis of rectal cancer is not standardized as there is no
global consensus on its definition and classification. The classification of rectal cancer

differs between Japanese and Western guidelines.

AIM
Thus, we aimed to clarify the characteristics of rectal cancer by comparing the tumor
location and characteristics of rectal cancer with those of colon cancer according to each

set of guidelines.

METHODS
A total of 958 patients with Stage II and III colorectal cancer were included in the
analysis: 607 with colon cancer and 351 with rectal cancer. Localization of rectal cancers

was assessed by enema examination and rigid endoscopy.

RESULTS

There were no significant differences between RS rectal cancer and colon cancer in the
rates of liver and lung metastasis or LR. Lung metastasis and LR were significantly
more common among Rab rectal cancer (in Japan) than in colon cancer (P = 0.0043 and
P =0.0002, respectively). Lung metastases and LR occurred at significantly higher rates
in rectal cancer measuring <12 cm and <10 cm than in colon cancers (P = 0.0117, P =
0.0467, P = 0.0036, P = 0.0010). Finally, the rates of liver metastasis, lung metastasis, and
LR in rectal cancers measuring 11 to 15 cm were 6.9%, 2.8%, and 5.7%, respectively.

These were equivalent to the rates in colon cancer.

CONCLUSION




High rectal cancer may be treated with the same treatment strategies as colon cancer.
There was no difference in the classification of colorectal cancer between Japan and
Western countries.
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Core Tip: Local recurrence (LR) and lung metastasis are more common in rectal cancer
than in colon cancer. However, the diagnosis of rectal cancer is not standardized as
there is no global consensus on its definition and classification. The classification of
rectal cancer differs between Japanese and Western guidelines. High rectal cancer may
be treated with the same treatment strategies as colon cancer. There was no difference

in the classification of colorectal cancer between Japan and Western countries.

TRODUCTION

Colorectal cancer is the third major cause of death in the United States and has the third
highest rate of new cases [ll. Similar numbers are observed in Japan, where colorectal
cancer is the third major cause of mortality and the highest cause of morbidity among
cancers 2. Due to its anatomical characteristics, rectal cancer has significantly higher
rates of local recurrence (LR) than colon cancer. However, the diagnostic criteria for
rectal cancer have not been globally standardized. In Japan, rectal cancer is classified
into RS, Ra, and Rb categories, and the localization of the bulk of the tumor is

determined by enema examination Bl. According to guidelines in Western countries,




such as he National Comprehensive Cancer Network (NCCN) and American Joint
Committee on Cancer (AJCC) guidelines, rectal cancers are defined as lesions within
<12 cm of the anal verge and are assessed by rigid endoscopy 4% According to the
Europeanéociety for Medical Oncology (ESMO), lesions from 0 to 5 cm of the anal
verge are defined as low rectal cancer, and those from 5 to 10 cm of the anal verge are
defined as mid-rectal cancer [¢l; indeed, none of the definitions are standardized.

In Europe, according to the ESMO guidelines, the standard therapy for patients with
mid- or low rectal cancer is total mesorectal excision (TME) after chemoradiotherapy [°l.
Cancers located more orally to this location are generally treated as colon cancer.
Following the NCCN guidelines, in North America, patients with rectal cancer <12 cm
from the anal verge undergo chemoradiotherapy, followed by TME surgery [+l In
Japan, the standard therapy for rectal cancers located orally to Ra cancers is TME
monotherapy. Moreover, rectal cancers located more anally than Rb cancers are treated
by TME surgery and lateral lymph node dissection (LLND) [78]. This presents a further
lack of standardization in the treatment of rectal cancer. Abdelsattar ef al noted
inconsistencies in the guidelines for rectal cancer diagnosis and treatment °l. Although
similar comparisons of guidelines for colorectal cancer have been made, a consensus on
the topic has yet to be reached [1°].

Although 80% of Ra and Rb rectal cancers are reported to correspond to mid- and low
rectal cancer, respectively, the diagnoses of Ra and Rb rectal cancers are not necessarily
compatible with those of mid-rectal and low rectal cancer, respectively ['ll. Furthermore,
tumors diagnosed as RS rectal cancer in Japan may also include tumors that correspond
to cancers of the mid-rectum.

This study thus aimed to elucidate how rectal cancer is managed by investigating the
relationship between rectal cancer localization in patients treated with radical resection
at our facility using the various guidelines and their recurrence type and by

subsequently comparing them with patients with colon cancer.

MATERIALS AND METHODS




This study was approved by the institutional review board of our university (20R-238),
and all patients provided written informed consent.

Patients

A total of 958 patients with Stage II and III colorectal cancer who underwent radical
surgery between January 2005 and December 2014 were included in the analysis. A total
of 607 patients had colon cancer, and 351 had rectal cancer. A total of 217 patients with
rectal cancer underwent preoperative chemoradiotherapy (CRT). Rectal cancer was
treated surgically by TME monotherapy, and none of the patients underwent LLND.
Classification

The segments including the cecum, ascending colon, transverse colon, descending
colon, and sigmoid colon can be involved in colon cancer. Rectal cancer was classified
into RS, Ra, and Rb categories according to the Japanese Classification of Colorectal,
Appendiceal, and Anal Carcinoma (JCCRC) Pl The localization of rectal cancer was
assessed by enema examination and rigid endoscopy. The type of recurrence was
evaluated by comparing the rates of liver and lung metastasis as well as LR. LR
included intrapelvic recurrences.

Enema examination

A double-contrast barium enema '] was performed by radiologists in all patients to
determine the rectal division in which the main part of the tumor was located in
accordance with the JCCRC guidelines (second English edition translated from the 7t
Japanese edition of the general rules) 3. Tumors that involved two divisions, such as
“Rb-Ra,” were assigned to the major division, ie., the one in which the bulk of the
tumor was located. The tumor size was measured as the vertical extension on the lateral
view of the barium enema. The location of the tumor in the bowel wall was described as
involving the anterior, lateral, or posterior quadrants.

Statistical analysis

Fisher’s exact test or the y2 test was used to analyze categorical variables, and the Mann-
Whitney U test or Kruskal-Wallis test and the Wilcoxon signed rank sum test were used

for continuous variables. In all analyses, p<0.05 was considered statistically significant.




The software package JMP10 (SAS Institute Inc.,, NC, USA) was used for statistical

analysis.

RESULTS

3
Patient characteristics (Table 1)

Of the 958 patients, 580 were men and 378 were women, with a median age of 68 years.
Of these, 607 had colon cancer, 351 patients had rectal cancer, and 281 underwent CRT.
Overall, 482 patients had Stage II disease, and 379 had Stage I1I disease; 38 had ypStage
0 disease, and 59 had ypStage I disease. These were patients with rectal cancer who
underwent CRT and for whom downstaging was achieved.

Distance to the lower border of the tumor according to localization by rigid endoscopy

and enema examination (Table 2)

Rigid endoscopy was performed on 104 of the 351 patients with rectal cancer, and an
enema examination was performed on all patients; the results are displayed in Table 2.
The mean (SD) distance for RS, Ra, and Rb rectal cancer on rigid endoscopy was 10.3
cm, 7.7 cm, and 3.5 cm, respectively; and that for RS, Ra, and Rb rectal cancer on enema
examination was 12.3 cm, 7.2 cm, and 3.2 cm respectively. There was almost no
difference between the distances measured by rigid endoscopy and enema examination
for Ra and Rb tumors, but there was a 2cm difference for rectal cancers in the RS
segment.

Table 2 presents the distances from the anal verge to the lower border of the tumor in
various segments measured by enema examination. The tumor was located =11 cm
from the anal verge in 77 patients (73.2%) with RS cancer and <10 cm from the anal
verge in 28 (26.6%) patients. For Ra and Rb cancers, tumors were located <10 cm from
the anal verge in 84 (93.2%) patients and 156 (100%) patients, respectively.

Tumor localization and recurrence type

The recurrence type was classified according to colon cancer and rectal cancer. Rectal
cancer was distinguished by CRT administration as it is associated with the LR rate, and

they were classified according to the JCCRC, NCCN, AJCC, and ESMO guidelines.




Since local recurrence is affected markedly by CRT, it was compared to patients who
did not undergo CRT.

The rates of colon cancer with liver metastasis, lung metastasis, and LR were 12.6%,
5.4%, and 3.4%, respectively. The rates of liver and lung metastasis in patients with
rectal cancer who underwent CRT were 8.7% and 10.1%, respectively. The LR rate was
5.5% among patients who underwent CRT and 8.2% in patients who were treated with
surgery alone.

Recurrence pattern according to the JCCRC guidelines (Table 3)

The rates of liver metastasis, lung metastasis, and LR in RS cancers according to the
JCCRC guidelines were 7.5%, 4.7%, and 5.7%, respectively. In Ra and Rb cancers,
including in patients who underwent CRT, the liver metastasis, lung metastasis, and LR
rates were 9.3%, 10.5%, and 6.9%, respectively. The LR rate was 17.2% among patients
who underwent surgery alone and 5.5% among patients who also underwent CRT.
There were no significant differences between the rates of liver metastasis, lung
metastasis, and local recurrence between RS cancer and colon cancer (P = 0.1491, P =
0.7737, and P = 0.2657, respectively).

Patients with Ra and Rb rectal cancer had significantly higher rates of lung metastasis
than those with colon cancer (P = 0.0043). Ra and Rb cancer treated by surgery alone
had significantly higher rates of local recurrence than colon cancer (P = 0.0002).

ecurrence pattern according to the NCCN and AJCC guidelines (Table 4)

According to the NCCN and AJCC guidelines, rectal cancer located <12 cm from the
anal verge showed rates of liver and lung metastasis of 8.3% and 10.7%, respectively.
The rate of liver and lung metastasis was significantly higher in rectal cancer <12 cm
from the anal verge than in colon cancer (P = 0.0631, P = 0.0117). The LR rate was 8.5%
in rectal cancer located <12 cm from the anal verge treated with surgical monotherapy.
Therefore, the LR rate was significantly higher than that in colon cancers located orally
less than 12 cm from the anal verge (P = 0.0467).

Recurrence pattern according to the ESMO guidelines (Table 5)




According to the ESMO guidelines, tumors <15 cm from the anal verge are classified as
rectal cancer. Mid- or low rectal cancers are treated surgically, whereas lesions located
more orally than 210 cm from the anal verge are generally treated the same as colon
cancer. Consequently, comparisons were made based on rectal cancers located <10 cm
from the anal verge. The rates of liver and lung metastasis of rectal cancer located <10
cm from the anal verge were 8.9% and 10.4%, respectively. Rectal cancer located <10 cm
from the anal verge had significantly higher rates of liver and lung metastasis than
colon cancer (P = 0.1752, P = 0.0036). The LR rate in rectal cancer located <10 cm from
the anal verge treated with surgical monotherapy was 13.2%. This was significantly
higher than the LR rate of colorectal cancer located more than 10 cm oral to the anal
verge (P = 0.0010).

The rates of liver metastasis, lung metastasis, and LR in rectal cancer located 11 to 15 cm
from the anal verge were 6.9%, 2.8%, and 5.7%, respectively. There was no significant
association with the liver metastasis, lung metastasis, and LR rates of colon cancer (P =

0.1714, P = 0.3357, and P = 0.3400, respectively).

DISCUSSION

Lung metastases and LR were more common in rectal cancer than in colon cancer, and
TME is performed for rectal cancer as a common operative method to reduce LR [14-10],
Furthermore, although therapeutic strategies for colon cancer are standardized
worldwide, those for rectal cancer vary from CRT and LLND to post-CRT watch and
wait. Among these treatments, the indications for CRT are notably different between
classification systems; while the NCCN and AJCC guidelines recommend this
procedure for advanced rectal cancer located <12 cm from the anal verge, the ESMO
guidelines recommend it for advanced rectal cancer <10 cm from the anal verge, and the
JCCR guidelines only make a weak recommendation in cancers that are T3 or deeper or
are cN+ with a high risk of LR. In addition, the localization of the lesion for this

recommendation is not specified [3-1.




This study compared the recurrence type of rectal cancer according to various
diagnostic criteria.

Approximately 26.6% of the tumors diagnosed as RS were located between 6 and 10 cm
from the anal verge. They likely include more mid- and low rectal cancers that should
be treated with CRT rather than tumors classified according to other guidelines.
However, according to our current findings, the LR rates of RS cancers and rectal
cancers considered “high rectal” cancers (i.e.,, those located more orally than 12 cm,
10cm from the anal verge) after surgical monotherapy were 5.7%, 8.3%, and 5.7%,
respectively. These results were similar to the results for colon cancer. There was no
significant difference in the recurrence type between RS and colon cancers. In light of its
characteristic recurrence types (i.e.,, LR and lung metastasis), rectal cancer can be treated
similarly to high rectal and colon cancers as presented by other guidelines. This
suggests that the Japanese convention is as reliable as its Western counterparts.

The LR rates of RS cancers , tumors located <12 cm from the anal verge, and those
located <10 cm from the anal verﬁ after surgical monotherapy were 17.2%, 8.5%, and
13.2%, respectively. These results were significantly higher than those for colon cancer
(p=0.0002, P = 0.0467, and P = 0.0010). However, the LR rate of rectal cancers decreased
to 5.5% when CRT was added. This value is equivalent to the recurrence rate of colon
cancer. Unlike other guidelines, the JCCRC criteria classify rectal cancers according to
the location of the tumor relative to the sacrum and the peritoneal reflection 3. A large
proportion of Rb rectal cancers are defined as tumors located below the peritoneal
reflection. Measurements performed in this study according toﬁlese guidelines showed
that 84.6% of Rb cancers were located within 0 to 5 cm of the peritoneal reflection.
However, Najarian ef al reported that the mean distance between the anal verge and the
peritoneal reflection was 9.7 cm in men and 9.0 cm in women [17l. Although differences
in the relationships between peritoneal reflection locations and Ra caner and Rb cancers
are possible, the findings of our investigation on recurrence types generally seemed to
suggest that Ra cancer and Rb cancers had higher local recurrence rates according to the

JCCRC guidelines than according to other guidelines. In addition, this study found that




this diagnosis should be considered valid for caution in rectal cancer. In terms of
therapeutic modalities, the findings of this study showed that in Western countries,
nCRT is administered for the majority of tumors located below the peritoneal reflection,
whereas in Japan, LLND is only performed for tumors diagnosed as Rb. This suggests
that tumors diagnosed as Ra may include tumors for which LLND should be
performed, assuming that CRT and LLND are performed as treatments for local control.
In conclusion, based on recurrence types, rectal cancers diagnosed as RS according to
the JCCRC guidelines can be treated as colon cancer in terms of therapeutic strategies,
similar to other guidelines. Rectal cancers diagnosed as Ra and Rb generally correspond
to rectal cancer as defined by the NCCN and AJCC guidelines and to mid-rectal and
low rectal cancer as defined by the ESMO guidelines. However, the retrospective,
single-center design is a limitation of this study, and further research of patients in a

multi-center study is warranted for more detailed investigations.

CONCLUSION

Our findings suggest that rectal cancers classified as RS under the JCCRC guidelines
and rectal cancers classified as high rectal cancer under ESMO guidelines can be treated
in the same way as colon cancer. The recurrence types of various lesions that require
treatment as rectal cancer under the different guidelines were generally consistent; no

major differences were found.

ARTICLE HIGHLIGHTS

Research background

Rectal cancer is characterized by more local recurrence (LR) and lung metastasis than
colon cancer. However, the diagnosis of rectal cancer is not standardized as there is no
global consensus on its definition and classification. The classification of rectal cancer

differs between Japanese and Western guidelines.

Research motivation




We aimed to clarify the characteristics of rectal cancer by comparing the tumor location

and characteristics of rectal cancer with those of colon cancer according to each set

Research objectives
The purpose is to make the management of rectal cancer a common understanding and
to help determine the optimal treatment strategy. To that end, each guideline was

compared.

Research methods
A total of 958 patients with Stage II and III colorectal cancer were included in the
analysis: 607 with colon cancer and 351 with rectal cancer. Localization of rectal cancers

was assessed by enema examination and rigid endoscopy

Research results
Rectal cancer, which is indicated for chemoradiotherapy in Western country, is
consistent with middle-lower rectal cancer in Japan, and the recurrence rate was

characterized by local recurrence and lung metastasis more than colon cancer.

Research conclusions
High rectal cancer may be treated with the same treatment strategies as colon cancer.
There was no difference in the classification of colorectal cancer between Japan and

Western countries.

Research perspectives
Chemoradiotherapy and lateral lymphnode dissection are available for rectal cancer.
Although many studies are being conducted around the world, clarifying the correct

diagnosis will help in selecting the optimal treatment.
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