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Detailed Stratification of TNM Stage Iil Rectal
Cancer Based on the Presence/Absence of
Extracapsular Invasion of the Metastatic Lymph

Nodes
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BACKGROUND: The presence/absence of extracapsular
invasion in metastatic lymph nodes has been reported
as being significantly correlated with the prognosis in

a wide variety of cancers. However, the influence of
extracapsular invasion in the metastatic lymph nodes on
the prognosis in patients with stage III rectal cancer has
not yet been investigated.

OBJECTIVE: We investigated the presence/absence of
extracapsular invasion in the metastatic nodes of the
relevant main/lateral lymph node group in patients
with rectal cancer to determine the usefulness of this
parameter for stratifying the prognosis of patients with
stage I1I rectal cancer.

DESIGN: This was a single-institution study.

SETTINGS: This study was conducted at a single
institution.

PATIENTS: We enrolled 101 consecutive patients with
stage III rectal cancer who had undergone curative
surgery with extended lymph node dissection and
investigated the presence/absence of extracapsular
invasion in the regional metastatic lymph nodes to
determine the usefulness of such stratification for a more
precise prediction of the patient prognosis.

MAIN OUTCOME MEASURES: The main outcomes
measured were the disease-free and overall survival rates.
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RESULTS: Univariate analysis revealed a significantly
poorer prognosis, in terms of both the disease-free
survival rate (p = 0.003) and overall survival rate (p =
0.008), of the pN3-extracapsular invasion-positive
cases in comparison with the pN3-extracapsular
invasion-negative cases. Multivariate analysis revealed
the presence/absence of extracapsular invasion in the
metastatic lymph nodes as the only variable that was
statistically significantly associated with the disease-free
survival rate (p = 0.011).

LIMITATIONS: This was a retrospective study in a small
number of patients from a single institution. There were
no comparator groups.

CONCLUSIONS: Detailed stratification of pN3 cases
based on the presence/absence of extracapsular invasion
in metastatic lymph nodes has the potential to contribute
significantly to more available prediction of the prognosis
of patients with stage III colorectal cancer.

KEY WORDS: Extracapsular invasion; Stage III; Rectal
cancer.

ymph node metastatic status is known as one of the

most important factors influencing the prognosis in

patients with rectal carcinoma. For cases with TNM
stage III rectal cancer, systemic adjuvant chemotherapy
with regimens including oxaliplatin, such as folinic acid,
oxaliplatin, and fluorouracil, has been established as the
standard.! However, patients who have TNM stage III
rectal cancer have come to be recognized as a heteroge-
neous group, and not all patients require strong adjuvant
chemotherapy regimens, including folinic acid, oxalipla-
tin, and fluorouracil. Some of these patients have a good
prognosis, similar to that of patients with stage II disease,
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whereas others have a poor prognosis. Among the factors
defining the lymph node metastatic status, the number of
metastatic lymph nodes has been reported as one of the
most important factors influencing the prognosis in pa-
tients with TNM stage I1I rectal cancer. Furthermore, both
the number of lymph nodes retrieved and the number of
positive nodes have been reported as important prognos-
tic factors, and it has been recommended that at least a
12-node threshold should be met to improve the predic-
tive accuracy.” However, in Japan, the regional lymph node
group involved has also long been included as an impor-
tant consideration for staging.’

Recently, the presence of extracapsular invasion (ECI)
of the metastatic lymph nodes has been reported as being
significantly related to the prognosis in a wide variety of
cancers.*” However, although most reports have indicated
the malignant potential of ECI in the metastatic lymph
nodes, there have been no reports on the significance of
the location of the metastatic lymph nodes showing ECI in
terms of the regional lymph node group involved.

We investigated the presence/absence of ECI in the
relevant main/lateral lymph node group in cases with
TNM stage III rectal cancer to determine the usefulness of
patient stratification based on this parameter for a more
accurate prediction of the prognosis.

PATIENTS AND METHODS

We enrolled 101 consecutive patients with TNM stage III
rectal cancer who had undergone curative surgery with
extended lymph node dissection at the Department of
Gastroenterological Surgery, Aichi Cancer Center Hospi-
tal, Nagoya, Japan, between January 1979 and December
2001. Cases with the rectosigmoid as the primary cancer
site were excluded. None of the patients had received any
chemotherapy or radiation therapy before the surgery.
Complete dissection of all the regional lymph nodes with
mesorectal excision was performed in all cases. In Japan,
lateral lymph node dissection is generally indicated if the
lower margin of the primary cancer is located below the
peritoneal reflection or anal canal with invasion into the
muscularis propria or beyond.® There were no cancer cells
in the circumferential margin of resection in any of the
cases.

According to the location of the lymph nodes, we
classified the lymph node involvement into 3 groups, ie,
involvement of the perirectal lymph nodes, intermediate
lymph nodes, or the main/lateral lymph nodes, according
to the Japanese Classification of Colorectal Carcinoma,
Second English Edition: pN1 is defined as metastasis to 1
to 3 pericolic/perirectal or intermediate lymph nodes, pN2
as metastasis to 4 or more pericolic/perirectal or interme-
diate lymph nodes, and pN3 as metastasis to the main/lat-
eral lymph nodes. The main lymph nodes consist of the
ileocolic root nodes, right colic root nodes, middle colic
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FIGURE 1. Extracapsular invasion was defined as extracapsular
growth of the tumor cells, invasion of the perinodal fat, or
extranodal location of tumor cells continuously, not discontinuously
(red arrow).

root nodes, and the nodes along the inferior mesenteric
artery proximal to the origin of the left colic artery, and
the lateral lymph nodes refer to those along the internal
iliac artery, common iliac artery, obturator vessels and
nerves, and external iliac artery. In this study, there were
52 cases with pN3 and 49 cases with pN2 (with metastasis
to 4 or more pericolic/perirectal or intermediate lymph
nodes) disease. pN2 status in the TNM classification is
further subclassified as pN2a (metastasis to 4-6 regional
lymph nodes) and pN2b (metastasis to 7 or more regional
lymph nodes); there were 32 patients with pN2a disease
and 16 patients with pN2b disease in this study.

The resected lymph nodes were fixed in 10% forma-
lin for several days, and sections were prepared across
the maximum diameter of the nodes and stained with
hematoxylin and eosin (H & E), with no specific immu-
nostaining. The slides were then evaluated by simple light
microscopy.

The ECI status was classified according to the distri-
bution patterns of the cancer cells in the lymph nodes as
the presence of ECI or absence of ECI. Extracapsular inva-
sion was defined as extracapsular growth of tumor cells,
invasion of the perinodal fat, or extranodal location of the
tumor cells continuously. Although Ueno et al® reported
extranodal cancer deposits as a prognostic factor, histologi-
cal evidence of the lymph node structure in their study was
based on routinely processed lymphadenectomy specimens,
namely, discontinuous tumor cells. We categorized cases
showing ECl in at least 1 node as “ECI-positive” (Fig. 1).

Then, patients showing ECI in at least one of the
metastatic lymph nodes in the main lymph node and
lateral lymph node groups were classified as pN3-ECI-
positive, and those without ECI in any of the nodes in
the main or lateral lymph node groups were classified
as pN3-ECl-negative. After the operation, all pN3 cases
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were administered oral chemotherapy with drugs such as
oral 5-fluorouracil, 5'-doxifluridine, carmofur, or uracil-
tegafur with leucovorin, as the most commonly used
drugs, for approximately 6 to 12 months."!%!!

We conducted a review of the hospital records to ob-
tain clinicopathological information about the patients,
including the sex and age (median, 58 years), lesion loca-
tion, macroscopic configuration of the tumor, maximum
tumor size (median size, 5cm), greatest depth of invasion
of the tumor (pT1 + pT2 vs pT3 + pT4), histological type
of the tumor, presence/absence of lymphatic invasion and
venous invasion, and the number of metastasis-positive
lymph nodes. Adenocarcinomas of the rectum are graded
predominantly on the basis of their glandular appearance
and are classified as well or moderately differentiated or
others, according to the World Health Organization his-
topathological classification of tumors of the colon and
rectum, and the Japanese Classification of Colorectal
Carcinoma.

Rectal cancer is defined as a tumor whose lowest
border is located between the anal verge and the sacral
promontory. Lesions are classified as upper or lower rec-
tal cancers depending on their location with respect to the
peritoneal reflection. The tumors are classified into 2 types
on the basis of their macroscopic appearance: mass type or
diffuse type. The mass type includes the superficial, pol-
ypoid, and ulcerated types of tumors with a clear margin,
and the diffuse type includes the ulcerated type with in-
filtration, diffuse infiltrating, and unclassified types. The
number of positive lymph nodes was categorized as less
than 3 or more than 4.

All data are expressed as the mean * SD. The Fisher
exact probability text, univariate logistic regression, and
multivariate stepwise logistic regression analysis were sub-
sequently performed to identify factors that might influ-
ence ECI-positive lymph node metastasis. The log-rank
test was used to evaluate the differences in the overall
survival rate and the disease-free survival rate between
groups. Statistical significance was set at p < 0.05.

RESULTS

Table 1 shows the relationship between the ECI status and
clinicopathological findings. No significant differences
were observed in relation to the sex, age, tumor location,
tumor macroscopic configuration, tumor size, greatest
depth of tumor invasion, tumor histological type, pres-
ence/absence of lymphatic or venous invasion, or the
number of positive lymph nodes in pN3 rectal cancer.
Table 2 shows the results of the univariate analysis
performed to identify factors that might be correlated
with the disease-free survival rate. Although no significant
differences in the disease-free survival rate were observed
in relation to the age, tumor location, tumor macroscopic
configuration, tumor size, greatest depth of tumor inva-
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pN3-EC] positive

pN3-ECI negative

(n=19) (n=33) p

Sex
Male 11(57.9) 18(54.5) 0.523
Female 8(42.1) 15(45.5)

Age
<58 9(47.4) 16(48.5) 0.584
258 10(52.6) 17(51.5)

Location
Upper rectum 2(10.5) 6(18.2) 0.378
Lower rectum 17(89.5) 27(81.8)

Macroscopic
configuration
Massive 14(73.7) 29(87.9) 0.178
Diffuse 5(26.3) 4(12.1)

Tumor size
<5cm 12(63.2) 18(54.5) 0.379
=5cm 7(36.8) 15(45.5)

Greatest depth
invasion
pT1+pT2 4(21.7) 6(18.2) 0.536
pT3+pT4 15(78.9) 27(81.8)

Histological type
W/M 15(78.9) 27(81.8) 0.536
Others 4(21.1) 6(18.2)

Lymphatic invasion
Present 14(73.7) 25(75.8) 0.560
Absent 5(26.3) 8(24.2)

Venous invasion
Present 11(57.9) 21(63.6) 0.452
Absent 8(42.1) 12(36.4)

No. of positive LNs
<3 6(31.6) 14(42.4) 0318
24 13(68.4) 19(57.6)

Values shown are n (%).
W/M = well and moderately differentiated adenocarcinoma; LNs = lymph nodes;
ECI = extracapsular invasion.

sion, tumor histological type, presence/absence of lym-
phatic or venous invasion, or the number of positive
lymph nodes in pN3 rectal cancer, the rate differed sig-
nificantly depending on the sex and pN3-ECI status. Male
patients, in comparison with female patients, and pN3-
ECI-positive patients, in comparison with the pN3-ECI-
negative patients, showed significantly poorer prognoses
in terms of the disease-free survival rates (p = 0.024 and
p=0.003).

Table 3 shows the results of univariate analysis per-
formed to identify factors that might be correlated with
the overall survival rate. Although no significant differ-
ences in the overall survival rate were observed in relation
to the age, tumor location, tumor macroscopic configura-
tion, greatest depth of tumor invasion, tumor histological
type, presence/absence of lymphatic or venous invasion, or
the number of positive lymph nodes, the rate differed sig-
nificantly depending on the sex, tumor size, and pN3-ECI
status. Male patients, patients with a tumor diameter of
greater than 5cm, and pN3-ECI-positive patients showed
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n (%) p n (%) p

Sex Sex
Male 29(55.8) 0.024 Male 29(55.8) 0.021
Female 23(44.2) Female 23(44.2)

Age Age
<58 25(47.4) 0.686 <58 25(47.4) 0.185
258 27(52.6) 258 27(52.6)

Location Location
Upper rectum 8(15.4) 0.139 Upper rectum 8(15.4) 0.265
Lower rectum A4(84.6) Lower rectum 44(84.6)

Macroscopic configuration Macroscopic configuration
Massive 43(82.7) 0.574 Massive 43(82.7) 0.934
Diffuse 9(17.3) Diffuse 9(17.3)

Tumor size Tumor size
<5¢m 30(80.8) 0.253 <5¢cm 30(80.8) 0.047
25cm 22(19.2) 25cm 22(19.2)

Greatest depth invasion Greatest depth invasion
pT1+pT2 10(19.2) 0.309 pT1+pT2 10(19.2) 0.243
pT3+pT4 42(80.8) pT3+pT4 42(80.8)

Histological type Histological type
W/M 42(80.8) 0.219 W/M 42(80.8) 0.272
Others 10(19.2) Others 10(19.2)

Lymphatic invasion Lymphatic invasion
Present 39(75.0) 0.180 Present 39(75.0) 0.589
Absent 13(25.0) Absent 13(25.0)

Venous invasion Venous invasion
Present 32(61.5) 0.378 Present 32(61.5) 0.765
Absent 20(38.5) Absent 20(38.5)

No. of positive LNs No. of positive LNs
<3 20(38.5) 0.072 <3 20(38.5) 0.129
24 32(61.5) >4 32(61.5)

pN3-ECl pN3-ECI
Positive 19(36.5) 0.003 Positive 19(36.5) 0.008
Negative 33(63.5) Negative 33(63.5)

W/M = well and moderately differentiated adenocarcinoma; LNs = lymph nodes;
ECI = extracapsular invasion.

significantly poorer prognoses in terms of the overall sur-
vival rate in comparison with the female patients, patients
with a tumor diameter of less than 5cm, and pN3-ECI-
negative patients (p = 0.024, p = 0.047, and p = 0.008).

Table 4 shows the results of multivariate analysis
performedtoidentify variablesthat mightbeindependently
correlated with the overall and disease-free survival rates.
pN3-ECI was identified as the only variable found to show
a statistically significant correlation with the disease-free
survival rate (p = 0.011), whereas none of the examined
factors were statistically significantly correlated with the
overall survival rate.

Figure 2 shows the disease-free survival rates in the
patients enrolled in the study. No significant differences
in the disease-free survival rate were observed among the
pN2a, pN2b, and pN3 cases overall (left side). However,
when the pN3 patients were stratified further according
to the presence/absence of ECI in the main/lateral groups
of lymph nodes, ie, pN3-ECI-positive/pN3-ECI-negative,
the disease-free survival rate was statistically significantly

W/M = well and moderately differentiated adenocarcinoma; LNs = lymph nodes;
ECI = extracapsular invasion.

lower in the pN3-ECI-positive cases in comparison with
that in the pN2b cases (p = 0.034). The disease-free sur-
vival rate also differed significantly between the pN3-ECI-
positive and pN3-ECI-negative cases (p = 0.003).

Figure 3 shows the overall survival rates in the pa-
tients enrolled in this study. No significant differences in
the overall survival rate were observed among the pN2a,
pN2b, and pN3 cases overall (left side). However, when the

HR 95% Cl p

Disease-free survival rates
Sex 0.509 0.244-1.0063 0.072
pN3-ECI 0.411 0.206-0.816 0.011
Overall survival rates
Sex 0.481 0.229-1.009 0.053
Tumor size 0.756 0.518-1.103 0.147
pN3-ECI 0.503 0.244-1.037 0.603

ECI = extracapsular invasion.
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FIGURE 2. Disease-free survival rates in the enrolled patients. Left, pN2a,

ECl-negative cases. ECl = extracapsular invasion.

pN3 patients were stratified further according to the pres-
ence/absence of ECI in the main/lateral groups of lymph
nodes, ie, pN3-ECI-positive/pN3-ECI-negative, the over-
all survival rate was lower in the pN3-ECI-positive cases
in comparison with that in the pN2b cases (p = 0.077).
The overall survival rate also differed significantly be-
tween the pN3-ECI-positive and pN3-ECI-negative cases
(p=0.008).

DISCUSSION

Patients with TNM stage III colorectal cancer constitute a
heterogeneous population with respect to the prognosis,
with some showing a better prognosis than others. The
patients have been divided into pN1, pN2, and pN3 cases
according to the Japanese Classification of Colorectal Car-
cinoma, Second English Edition; pN1 cases have a more
favorable prognosis than the pN2 or pN3 cases. In the
present study, we demonstrated the absence of any signifi-
cant differences in the overall or disease-free survival rates
between the pN2 and pN3 cases.

Several previous studies have reported the presence of
ECI in the metastatic lymph nodes as a poor prognostic
factor in a variety of cancers.*” It is significant that Fujii
et al'? reported that the presence of ECI in the metastatic
lymph nodes may be a useful marker to identify patients
with colorectal cancer who are at a high risk for disease
recurrence in the short term. Furthermore, they reported
that the presence of ECI in the N1 metastatic lymph nodes
may be a marker of metastasis in more distant regional

(Years)
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10 (Years)

pN3-ECl-negative vs pN3-ECl-positive : p=0.003
pN2b vs pN3-ECI-positive : p=0.034
pN2b, and pN3 cases. Right, pN2a, pN2b, pN3-ECI-positive, and pN3-

lymph node groups (N2) in patients with colorectal cancer,
because it possibly represents the ability of the colorectal
tumor cells to disseminate to distant lymph nodes,” but
no relationship was noted with the presence/absence of
metastasis in the N3 lymph nodes. However, there have
been no studies on the significance of the presence/absence
of ECI in relation to the lymph node group involved. This
study is the first to determine the prognostic significance
of the presence/absence of ECI in the main/lateral lymph
nodes in pN3 patients. We demonstrated that pN3-
ECI positivity was the only factor that was statistically
significantly associated with the disease-free survival
rate. Yano et al® also reported that the presence of ECI in
the metastatic lymph nodes was the only factor that was
statistically significantly associated with the disease-free
survival; however, their report did not refer to the location
of the metastatic lymph nodes showing ECI. Heide et al’
reported that the presence of ECI in the metastatic lymph
nodes had a strong negative impact on the local control
rate, independent of other prognostic factors, and that
it was also associated with a high frequency of distant
metastasis.

Two critically important implications of this study
need to be emphasized here. First, stratification of pN3
cases based on the ECI status is useful. Patients without
ECI in the main metastatic lymph nodes, ie, pN3-ECI-
negative cases were analogous, in terms of the progno-
sis, to pN2 cases, whereas the prognosis was significantly
poorer in the pN3-ECI-positive cases. Second, while deter-
mining the lymph node metastasis status for staging, de-
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FIGURE 3. Overall survival rates in the enrolled patients. Left, pN2a, pN2b, and pN3 cases. Right, pN2a, pN2b, pN3-ECl-positive, and pN3-ECI-

negative cases. ECl = extracapsular invasion.

termination of not only the number of metastatic lymph
nodes, but also that of the lymph node groups involved
has a crucial role in predicting the prognosis. Kanemitsu et
al reported that high ligation of the inferior mesenteric
artery allows curative resection and long-term survival in
patients with sigmoid colon or rectal cancer and empha-
sized that complete resection of the main lymph nodes
was important. Especially, although pN3-ECI-positive was
dominated in the systemic recurrence, the presence of ECI
in the metastatic lymph nodes was a predictor of potential
systemic involvement.

Assessment of the ECI status in the metastatic lymph
nodes can be easily performed by routine staining, ie, H &
E staining of tissue sections, without any need for the use
of immunostaining techniques. Yano et al® also reported
that the presence of ECI in the metastatic lymph nodes
determined by routine H & E staining is a potent prognostic
factor in patients with stage III colorectal cancer. In this
study, ECI was defined as invasion of the perinodal fat
or extranodal location of the tumor cells continuously,
hence, not discontinuously. In Japan, most surgeons
commonly separate the lymph nodes from the resected
specimens before presenting them to the pathologists.
Consequently, it is difficult to retrieve discontinuous
tumor cells. If the resected specimens were submitted
intact to the pathologists, discontinuous tumor cells could
also be examined, as in the case of the extranodal cancer
deposits reported by Ueno et al.” However, this is not easy
and not very common in practical clinical use.
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CONCLUSION

Detailed stratification of pN3 cases based on the presence/
absence of ECI has the potential to contribute significantly
to more available prediction of the prognosis of patients
with stage III colorectal cancer.
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Sex Differences Between c¢T4b and pT4b Rectal
Cancers
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We retrospectively evaluated rectal cancer surgery cases in which resection had been
performed for invasion of other organs in terms of pathologic findings from the
viewpoint of sex differences. We enrolled 61 consecutive patients with rectal cancer who
had undergone curative surgery with resection of invaded adjacent organs. We
investigated invasion of adjacent organs in terms of pathologic findings according to
sex differences. Among males, 4 cases (13.8%) had received combined radical resections
of more than 2 organs, while the number of such female cases was 15 (46.9%). The
difference between males and females was statistically significant (P = 0.006). Among
male cases, histopathologic invasion was present in 4 (13.8%), while 9 female cases
(28.1%) showed this feature. Nevertheless, there was not a statistically significant
difference between males and females (P = 0.08); the rate in females was roughly twice
that in males. No significant difference was recognized in the overall survival rates
between males and females, but more females than males experienced local recurrence.
In cases with rectal cancer invading neighboring organs, the effect of the invasion must
be carefully determined, and the most appropriate operative approach selected
accordingly.

Key words: Rectal cancer — Invasion of other organs — Sex differences

t is important to prevent local recurrences of
Irectal cancer. Obtaining a sufficient circumferen-
tial resection margin (CRM) is thus a critical surgical
procedure.’? This is especially true for local ad-
vanced rectal cancer with distant invasion of adja-
cent organs (pT4b). Total pelvic exenteration

remains the first-line surgical treatment for pT4b
cases,® but recently organ-sparing therapy has also
frequently been chosen.* However, the mode of
invasion in highly aggressive rectal cancer has been
less well studied. We retrospectively evaluated
rectal cancer surgery cases in which resection had
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SEX DIFFERENCES

Table 1 Clinicopathological findings

KOMORI

Male cases (%), N = 29 Female cases (%), N = 32

Age
Size (cm)
Figure
Polypoid type
Ulcerated with clear margin type
Ulcerated with infiltration type
Diffuse infiltrating type
Unclassified type
Histology
Well-differentiated and moderately differentiated
Others (poorly differentiated, mucinous, and Signet-ring cells)
Surgical procedure
Low anterior resection
Hartmann'’s procedure
Abdominoperineal resection
Total pelvic exenteration
TNM
IIA
1B
Inc
IIA
B
mic

60 =9 63+ 12
35+ 20 59 +19
1(3.4) 1(3.1)
24 (82.8) 22 (68.8)
4 (13.8) 8 (25.0)
0 (0.0) 1(3.1)
0 (0.0) 0 (0.0)
27 (93.1) 30 (93.8)
2 (6.9) 2 (6.3)
14 (48.4) 14 (43.8)
1(34) 5 (15.6)
11 (37.9) 10 (31.3)
3 (10.3) 3(9.3)
0 (0.0) 0 (0.0
11 (37.9) 8 (25.0)
0 (0.0) 2(6.2)
0(0.0) 0(0.0)
7 (24.2) 6 (18.8)
11 (37.9) 16 (50.0)

been performed for invasion of other organs in
terms of pathologic findings from the viewpoint of
sex differences.

Materials and Methods

We enrolled 61 consecutive patients with rectal
cancer who had undergone curative surgery with
resection of invaded adjacent organs at the Depart-
ment of Gastroenterological Surgery, Aichi Cancer
Center Hospital, Nagoya, Japan, between January
1990 and December 2001. Intraoperatively, if we
recognized the primary rectal cancer as having
invaded adjacent organs, combined radical resection
was performed. None of our patients had received
either chemotherapy or radiation therapy prior to
surgery. Complete dissection of all regional lymph
nodes with mesorectal excision was carried out in
all cases. In Japan, lateral lymph node dissection is
generally indicated if the lower margin of the
primary cancer is located below the peritoneal
reflection or anal canal with invasion into the
muscularis propria or beyond. There were no cancer
cells in the CRM in any of our cases. The resected
specimens were fixed in 10% formalin for several
days, and sections were prepared across the
maximum diameter of the tumor and stained with
hematoxylin and eosin (HE), without specific

Int Surg 2013;98
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immunostaining. The slides were then evaluated
by simple light microscopy.

We conducted a review of the relevant hospital
records to obtain clinicopathologic information
about the patients, including sex and age, macro-
scopic configuration of the tumor, maximum tumor
size, and histologic type of the tumor. Adenocarci-
nomas of the rectum are graded predominantly on
the basis of their glandular appearance and are
classified as well/moderately differentiated (W/M)
or others (poorly differentiated, mucinous, and
Signet-ring cells), according to the World Health
Organization (WHO) histopathologic classification
of tumors of the colon and rectum,” and the
Japanese Classification of Colorectal Carcinoma.®

This study included cases with rectal cancer
defined as a tumor whose lowest border is located
between the anal verge and the sacral promontory
and the rectosigmoid colon. Tumors are classified
into 5 types on the basis of their macroscopic
appearance: (1) polypoid, (2) ulcerated with clear
margin, (3) ulcerated with infiltration, (4) diffuse
infiltrating, and (5) unclassified. Surgical procedures
are classified into 4 approaches: (1) low anterior
resection, (2) Hartmann’s procedure, (3) abdomino-
perineal resection, and (4) total pelvic exenteration.
In terms of the TNM staging system, all cases were
classified as having stage II or stage III tumors. Most
notably, we investigated invasion of adjacent organs
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Table 2 The resected organs in males and females

Male: Resection 29 cases

Resection cases

SEX DIFFERENCES

Histopathological invasion ( + )

Seminal vesicles 14 (48.3%) 0(0.0%)

Prostate 2 (6.9%) } 25 (86.2%) 0 (0.0%)

Urinary Bladder 9 (31.0%) a 1 (3.4%): Urinary Bladder
Seminal vesicles + Prostate 1(3.4%) 1 (3.4%): Seminal vesicles
Seminal vesicles + Urinary bladder + Ureter 1 (3.4%) 1 (3.4%): Ureter

Seminal vesicles + Prostate + Ureter 1(6.9%) 4(13.8%) 0(0.0%)

Prostate+ Urinary bladder + Ileum 1(6.9%) 1 (3.4%): lleum

Total

Female: Resection 32 cases

Resection cases

4(13.8%)

Histopathological invasion ( + )

Uterus 5 (15.6%) 0(0.0%)

Ovary 5 (15.6%) o 0(0.0%)

Vagina 6(18.8%) | 17319 516 3%): Vagina

Ureter 1(3.1%) 0 (0.0%)

Uterus + Ovary 4(12.5%) b 1 (3.4%): Uterus

Uterus + Vagina 7 (21.9%) 2 (6.3%): Vagina

Uterus + Urinary bladder + Sigmoid colon 1 (3.1%) 15 (46.9%) 1 (3.1%): Sigmoid colon

Vagina + Urinary bladder 2(6.3%) 2 (6.3%): Vagina + Urinary bladder
Uterus + Ovary+ Urinary bladder 1(3.1%) 1 (3.1%): Uterus + Urinary bladder

Total

®Significantly different, P = 0.006.
PSignificantly different, P = 0.006.
“Significantly different, P = 0.08.
dSigniﬁcamtly different, P = 0.08.

in terms of pathologic findings, according to sex
differences (Table 1). After the operation, TNM stage
III cases were administered oral chemotherapy, with
oral 5-fluorouracil, 5’-doxifluridine, carmofur, or
uracil-tegafur with leucovorin being the most
commonly used drugs, for approximately 6 to 12
months.””” None of the patients received radiation
therapy.

All data are expressed as mean *+ SD. The x* test
was subsequently performed to identify factors
possibly influencing pathologic invasion and recur-
rence. The log-rank test was used to evaluate the
difference in local disease-free survival rates between
groups. Statistical significance was set at P < 0.05.

Results

Table 2 shows the resected organs and whether
histopathologic invasion was present (pT4b). In
male cases, combined radical resections involved
the seminal vesicles, prostate, urinary bladder, and /
or ileum. The seminal vesicles were the most
commonly resected adjacent organs (14 of 29 cases;
48.3%). Four cases (13.8% of males) underwent
combined radical resection of more than 2 organs.
In female cases, combined radical resection involved
the uterus, ovaries, vagina, urinary bladder, ureters,
and sigmoid colon. The vagina was the most
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9(28.1%)

commonly resected adjacent organ (6 of 32 cases;
18.8%). Fifteen cases (46.9% of females) underwent
combined radical resection of more than 2 organs.
There was a statistically significant difference
between males and females in the number of
patients undergoing combined radical resection (P
= 0.006). The results (Table 2) for histopathologic
invasion are shown. Histopathologic invasion was
present in only 4 males (13.8%). Yet, among females,
histopathologic invasion was observed in 9 cases
(28.1%). The difference between males and females
was not statistically significant (P = 0.08), but the
rate in females was roughly twice that in males.
Figure 1 shows the partially resected posterior wall
of the vagina. The cancer had spread showing
discontinuity, and the shortest distance between the
deepest part of the cancer and the incised surface
was only 500 pm.

Figure 2 shows the overall survival rates of the
patients enrolled in this study. No significant
differences in the overall survival rate were ob-
served between T4a cases in males with and in
females (P = 0.561), or T4b cases in males with and
in females (P = 0.728). But there was a statistically
significant difference between T4a cases and T4b
cases in males (P =0.005), and in T4a cases and T4b
cases in females (P < 0.001) in the overall survival
rate.

Int Surg 2013;98
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Fig. 1 This figure shows the partially resected posterior wall of

the vagina. The cancer shows discontinuous spread (black arrow),
and the shortest distance between the deepest part of the cancer
and the incised surface (dotted line) was only 500 pm (dotted
black arrow). H&E (X100).

Table 3 shows the organs affected by recurrence
in males and females. While no significant differ-
ence was recognized in local recurrence rates
between males and females undergoing resection
(P = 0.220), the number of local recurrences in
females receiving resection exceeded that in males.

Discussion

Previously, we reported pathologic studies of
combined radical resection of seminal vesicles in
the treatment of rectal cancer, and we emphasized
that it is possible to ensure a sufficiently large CRM
and to thereby attenuate local recurrence.'” Howev-
er, most previously published reports do not make
reference to sex differences. This study is the first, to
our knowledge, to demonstrate sex differences in
response to combined radical resection for the
treatment of rectal cancer. Our data therefore have
prognostic significance. Bonfanti et al report exten-
sively on the organs resected for invasive colorectal
cancer, providing considerable detail, but do not
mention sex differences."

Recently, many studies have examined neoadju-
vant treatment with chemotherapy and pelvic
radiotherapy for locally advanced rectal cancer.
Neoadjuvant treatment, employing chemotherapy
and pelvic radiotherapy, contributes to better out-
comes, with the former inhibiting distant metastases
and the latter inhibiting local recurrences.'> How-

Int Surg 2013;98

51

KOMORI

100
80 -
‘:3) .
5 Female: pFia
s
; [E
Z v x o
v : : Male: pT4a
S 40 - P
- tenmmua - .
= ~ + Female: pidb
S Male: pT4b ;j ,,,,, e }”
= ] i
oo - ' H
) i
1] £l
1 1
o - ! ;

5 ( Years)

Fig. 2 This figure shows the overall survival rates of the study
patients. Male: pT4a vs. Female pT4a : p=0.561; Male: pT4b vs.
Female pT4b : p=0.728; Male: pT4a vs. Male pT4b : p=0.005;
Female: pT4a vs. Female pT4b : p<<0.561.

ever, because of the lack of pathologic findings
without neoadjuvant treatment (i.e., the spread of
rectal cancer in the absence of other factors), this
study provides data critical for determining the
optimal treatment of pT4b cases.

It is of major interest that the rate of histopath-
ologic invasion in females exceeded that in males.
The reason is unclear, but in 15 female cases (46.9%)
multiple organs were resected based on an intra-
operative diagnosis of cT4b, making it reasonable
to speculate that female anatomic structures are
more susceptible to tumor invasion. This study
showed tumors to be in proximity to the incised
surface.

The local recurrence rate in females was approx-
imately twofold that in males, such that the surgical
margins in females were apparently insufficient. The
many recurrences in our female patients prompted
us to speculate that the operative method employed
might be less than optimal in women. When rectal
cancer invaded the posterior wall of the vagina,
partial resection of the vagina was often deemed
necessary, but this procedure was found to be
insufficient to prevent recurrence. If intraoperative
cT4b is recognized, it is essential that adequate
combined resection be performed. Harris et al report
that an aggressive surgical strategy with complete
resection is predictive of long-term survival."”®> And,
the high-potency adjuvant treatment with chemo-
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Table 3 The organs affected by recurrence in males and females

SEX DIFFERENCES

Male cases (%), N = 29

Female cases (%), N = 32

All recurrence cases
Local
Anastomosis line
Distant (lung, liver, bone)
Distant peritoneum
Lymph nodes

9 (31.0) 10 (31.3)
1(3.4) 4 (12.5)
1(3.4) 1(34)
5 (17.2) 4 (12.5)
1(3.4) 1(3.4)
1(3.4) 0(0.0)

Significantly different, P = 0.220.
PSignificantly different, P = 0.220.

therapy is essential for pT4b cases in males and
females.'?

Our data showed that no pathologic invasion
cases account for about 80% of resected adjacent
organs in males and females. So, it is essential to
rule out the cases except pT4b, but it is very difficult
intraoperatively. The reasonably accurate diagnostic
imaging is essential before operation.

In rectal cancer cases with invasion of neighbor-
ing organs, the effect of the invasion must be
carefully determined, and the most appropriate
operative approach selected accordingly.
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In Western countries, the standard treatment for locally advanced rectal cancer is preopera-
tive chemoradiotherapy followed by total mesorectal excision. However, in Japan, the treat-
ment results without preoperative chemoradiotherapy are by no means inferior; therefore,
extrapolation of the results of preoperative treatment in Western countries to Japan is contro-
versial. We consider that survival may be improved by preoperative chemoradiotherapy with
new anticancer agents as they are expected not only to decrease the local recurrence rate
but also to prevent distant metastases. We are conducting a multicentre Phase |l study to
evaluate the safety and efficacy of neoadjuvant chemoradiotherapy using S-1 in patients with
locally advanced rectal cancer. The primary endpoint is the rate of complete treatment of
neoadjuvant chemoradiotherapy. Secondary endpoints are the response rate of neoadjuvant
chemoradiotherapy, short-term clinical outcomes, rate of curative resection and pathological
evaluation. The short-term clinical outcomes are adverse events of neoadjuvant chemo-
radiotherapy and surgery-related complications. Thirty-five patients are required for this study.
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INTRODUCTION tumoricidal effects (4). In Japan, TME or tumor-specific

The standard treatment for locally advanced rectal cancer is
well known to differ between Japan and Western countries.
In Western countries, multimodal therapies such as preopera-
tive short-term intensive radiotherapy or conventional long-
term radiotherapy in combination with 5-fluorouracil
(5-FU)-based chemotherapy have gained widespread accept-
ance for the treatment of locally advanced rectal adenocar-
cinoma (1). These treatments provide improved local control
when compared with surgery alone, although only one study
has shown a survival benefit (2). The local control benefit of
preoperative radiotherapy remains relevant even in the era of
total mesorectal excision (TME) (3). The addition of chemo-
therapy to preoperative conventional long-term radiotherapy
(RT) has been demonstrated to be feasible, with enhanced

mesorectal excision followed by adjuvant chemotherapy
without preoperative treatment is a standard strategy, and
lateral lymph node (LN) dissection is added in patients with
lower rectal cancer (5). The results of the surgical treatment
without RT in Japan are by no means inferior to those in
Western countries that do use RT with surgery. Therefore,
extrapolation of the results of preoperative treatment in
Western countries to Japan is controversial.

Recently, new anticancer agents have markedly improved
the response rate and prognosis of unresectable and recurrent
colorectal cancer. Locally advanced rectal cancer may be
controlled by the addition of new anticancer agents. In
Western countries, new treatment strategies have been tested,
including the addition of new cytotoxic drugs and/or
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