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ACC cases, 435 cases (24.4%) including seven cases of adenosquamous cell car-
cinomas were SCC and 1260 cases (70.7%) were adenocarcinoma. However, the
most common histological type reported in the USA, Europe, and Australia is
SCC. Most ACC cases are adenocarcinomas and there is a low incidence of SCC
in Japan which is different from the above-mentioned countries. Moreover, we
reclassified T4 into the following two groups based on tumor size: T4a (tumor di-
ameter of 5 cm or less) and T4b (tumor diameter of more than 5 cm). The results
of the TNM classification of SCC revealed that the hazard ratio (HR) to T1 of T2,
T3, T4a, and T4b was 2.45, 2.28, 2.89, and 4.97, respectively. As T4b cases had a
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1 | INTRODUCTION
Anal canal cancer (ACC) is an uncommon tumor that
represents 4% of all cancers in the lower gastrointestinal
tract.! In Japan, the new incidence rate of ACC is 0.10%
of all cancers, the number of ACC deaths is 0.13% of all
cancer deaths, and the 5-year prevalence is 2.7 cases per
100,000 persons. However, in the United States, United
Kingdom, and Australia, the new incidence rate is 0.37%,
0.37%, and 0.31% of all cancer types, respectively, which
is similarly low to the values found in Japan. The num-
ber of ACC deaths is 0.22%, 0.32%, and 0.23% of all can-
cer deaths, respectively, and the 5-year prevalence is 8.41,
8.19, and 8.13 cases per 100,000 persons, respectively.”

Previously, the anatomical definition of anal canal tu-
mors in the literature varied, leading to confusion regard-
ing diagnosis and treatment. At present, the definition of
the anal canal has been revised in the TNM classification
(8th edition), and the perianal skin (excluding the vulva)
within 5 cm from the anal verge has been added along
with the conventional surgical anal canal which corre-
sponds to the tubular structure extending from the su-
perior border of the puborectal sling to the anal verge,**
and the treatment strategies for squamous cell carcinoma
(SCC) and adenocarcinoma have been clarified. Although
anal canal tumors arise from various different cells which
constitute the anal canal, SCC is the most common, and
the remaining comprise adenocarcinoma, melanoma,
neuroendocrine tumor, sarcoma, gastrointestinal stromal
tumor, and lymphoma.>™ A growing body of evidence in-
dicates that the oncogenic types of human papillomavirus
(HPV), notably subtypes 16 and 18, are etiologically linked
to develop SCC.'*!! Although the treatment for ACC was
mainly surgical resection by abdominoperineal resection
(APR),? chemoradiotherapy (CRT) has been proposed
to be a useful treatment for SCC."> The guidelines state
that CRT is the main treatment for SCC of the anal canal.
However, they also state that local resection is the primary
treatment for some perianal SCC cases. The treatment
strategy for adenocarcinoma and SCC in the anal canal is
different: surgical resection for adenocarcinoma and CRT
for scc.

The Japanese society for cancer of the colon and rec-
tum (JSCCR) has provided the Japanese Classification of
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worse prognosis than T4a cases, we propose that T4 for anal canal SCC in Japan
be subclassified into T4a and T4b.

abdominoperineal resection, anal canal cancer, chemoradiotherapy, human papillomavirus,

Colorectal, Appendiceal, and Anal Carcinoma (JCCRC)"?
and treatment guidelines'® for colorectal cancer, and they
are mainly for adenocarcinoma cases. However, anal canal
SCC is classified according to the TNM classification (8th
edition) and therefore, the classification of anal canal SCC
in Japan needs to be examined.

As aresult, the JSCCR conducted a retrospective multi-
institutional study aiming to clarify the characteristics of
ACC including adenocarcinoma and SCC in Japan. In the
present study, we describe the characteristics of anal canal
SCC and propose a new classification of T factor for anal
canal SCC in Japan.

2 | PATIENTS AND METHODS

The patient records with malignant tumors of the anal
canal who were treated between 1991 and 2015 were col-
lected from 47 medical institutions in Japan. The anal
canal is defined as the conventional surgical anal canal
(P region) and the perianal skin (excluding the vulva)
within 5 cm from the anal verge (E region) based on the
TNM classification (8th edition).>* Histological types
of all cases were collected, and the 110 parameters of a
questionnaire were used to investigate the characteris-
tics of SCC in Japan: 23 for basic information (i.e., age,
sex, and treatment methods) on each case, 38 for infor-
mation on SCC (i.e., clinical and pathological findings),
35 for information on treatment (i.e., CRT regimens and
surgical procedures), and 14 for information on prognosis
(i.e., outcomes and recurrence). The basic information for
female patients included HPV infection and the history
of cervical cancer, vulvar cancer, and vaginal cancer, and
the SCC information included the tumor diameter in T4
cases (tumors invading the surrounding organs regardless
of size).

A total of 1781 patients were registered at the above-
mentioned 47 JSCCR affiliated institutions. Of these, 435
patients were SCC including seven adenosquamous cell
carcinoma cases. There were 124 males and 311 females,
with a mean age of 66.1 + 12.0 years and prognosis analy-
sis was performed for 295 anal canal SCC patients. 54 pa-
tients with unknown invasion depth, 105 with unknown
maximum tumor size, 14 with unknown lymph node



YAMADA ET AL.

2738 .
—I—Wl LEY_Cancer Medicine _

metastasis, nine with unknown survival time, and 10 with
stage0 were excluded from the analysis.

T stage is based on the TNM classification (8th edition),
but T4 was subclassified into two groups: T4a is defined as
a T4 tumor with a diameter of 5 cm or less and T4b is as
those with a diameter of more than 5 cm.

Consent to conduct the research was provided by the
JSCCR ethical committee.

2.1 | Statistical analysis

Survival curves were estimated using the Kaplan-Meier
method and the stratified Cox proportional hazard model
was used to estimate the hazard ratio (HR) and the
95% confidence interval (CI). The estimation using the
Stratified Cox proportional hazard model was considered
the following variables; age, sex, tumor location (P/E),
treatment methods (CRT, RT, CT/surgery/untreated),
N factor (NO/N1), and M factor (M0/M1). The variables
that violated the proportional hazards assumption were
used as stratification factors. All statistical analyses were
performed using EZR (Saitama Medical Center, Jichi
Medical University, Saitama, Japan, Version 1.36), which
is a graphical user interface for R (the R Foundation for
Statistical Computing, Version 3.4.1).17 More precisely, it
is a modified version of R commander designed to add sta-
tistical functions frequently used in biostatistics.

3 | RESULTS
3.1 | Histological characteristic of ACC
in Japan

A total of 1781 patients who were treated for ACC be-
tween January 1991 and December 2015 were registered
from 47 JSCCR affiliated institutions. Of these, 428 pa-
tients (24.0%) were SCC, 7 (0.4%) were adenosquamous
cell carcinoma, 1260 (70.7%) were adenocarcinoma and
16 were undifferentiated carcinoma (Table 1).

The clinicopathologic findings of 435 anal canal SCC
cases including seven adenosquamous cell carcinoma
cases are shown in Table 2. The mean age was 66.1 years,
124 patients (28.5%) were males and 311 patients (71.5%)
were females. There were 407 tumors (93.6%) in the P
region and 28 tumors (6.4%) in the E region. The most
common macroscopic type was Type 2 (ulcerated type
with clear margin),"* followed by Type 1 (polypoid type)."®
Among the 435 patients with SCC or adenosquamous cell
carcinoma, 35 patients and 256 patients were tested for
HPV and for human immunodeficiency virus (HIV), re-
spectively. The HPV- and HIV-positive rate was 8.6% and

TABLE 1 Histological type of anal canal cancer in Japan
(JSCCR questionnaire)

No. of
Histological type cases %
Squamous cell carcinoma 428 24.0
1) Well differentiated 69
2) Moderately differentiated 96
3) Poorly differentiated 50
4) Differentiation unknown 199
5) Basaloid cell carcinoma 14
Adenosquamous cell carcinoma 7 0.4
Adenocarcinoma 1260 70.7
1) Rectal type 778
2) Extramucosal type 104
3) Unknown 378
Undifferentiated carcinoma 16 0.9
Other 70 3.9
Total 1781

Abbreviation: JSCCR, Japanese society for cancer of the colon and rectum.

3.5%, respectively. There were no reports on the HPV anti-
body and HPV DNA test.

3.2 | Treatment for anal canal SCC
in Japan

CRT was done in 259 patients (59.5%), radiotherapy (RT)
in 28 (6.4%), chemotherapy (CT) in 5 (1.1%), surgical
treatment in 132 (30.3%), and no treatment in 11 (2.5%).
Among surgical treatment, APR was performed in 79 pa-
tients, total pelvic exenteration in 8, local resection in 42,
and other surgical procedures in 3. There has been a sig-
nificant change in treatment over the past 25 years. CRT,
RT, or CT were performed in 14.3% of the cases between
1991 and 2000, in 62.2% of the cases between 2001 and
2010, and in 84.3% of the cases between 2011 and 2015.
The 5-year overall survival (OS) rate for T1, T2, T3, T4a,
and T4b cases was 85.0%, 73.4%, 65.2%, 65.4%, and 51.0%,
respectively (Figure 1). The HR to T1 of T2, T3, T4a, and
T4b cases was 2.45 (95% CI, 1.06-5.67; p = 0.036), 2.28 (95%
CL 0.81-6.43; p = 0.12), 2.89 (95% CI, 1.08-7.77; p = 0.035),
and 4.97 (95% CI, 1.77-14.05; p = 0.002), respectively
(Figure 1). An elevation in the HR induced by T factor pro-
gression was recognized. There was little difference in the 5-
year OS rate between T3 and T4a cases, but the HR showed
aworse prognosis for T4a cases than for T3 cases. There was
also no significant difference in HR between T4a and T4b
cases, the prognosis worsened as the T factor progressed.
The 5-year OS rate according to the TNM classification
(8th edition) was 93.1% for stage I, 81.1% for stage IIA,
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TABLE 2 Clinicopathologic findings
and treatment methods for anal canal

Baseline characteristics

Open Access,

TNM classification (8th edition)

squamous cell carcinoma cases(435 cases: Mean age (SD) years

1991-2015) Gender
Male
Female
Tumor
Location
p
Eb
Macroscopic type
Type 0
Type 1
Type 2
Type 3
Type 4
Type 5
Unknown
HPV
HPV test Yes: No
HPV positive
HIV
HIV test Yes: No
HIV positive

Treatment method

Chemoradiotherapy
Radiotherapy only
Chemotherapy only

Surgical treatment

Untreated

66.1 (12.0) T factor

TX 101 23.2%
124 28.5% Tis 10 2.3%
311 71.5% T1 73 16.8%

T2 125 28.7%

T3 33 7.6%
407 93.6% T4 93 21.4%
28 6.4% N factor

NX 14 3.2%
38 8.7% NO 244 56.1%
69 15.9% Nla 152 34.9%
157 36.1% N1b 4 0.9%
48 11.0% Nlc 21 4.8%
2 0.5% M factor
42 9.7% MO 381 87.6%
79 18.2% M1 54 12.4%

Stage

35:400 Unknown 102 23.4%
3 8.6% Stage 0 10 2.3%

Stage I 51 11.7%
256:179 Stage ITIA 68 15.6%
9 3.5% Stage IIB 11 2.5%

Stage IIIA 60 13.8%
259 59.5% Stage IIIB 26 6.0%
28 6.4% Stage IIIC 53 12.2%
5 1.1% Stage IV 54 12.4%
132 30.3%
11 2.5%

Abbreviations: HPV, human papillomavirus; HIV, human immunodeficiency virus.

P, surgical anal canal.

°E, perianal skin (hair-bearing skin within 5 cm of the anal verge excluding the vulva).

60.0% for stage IIB, 71.1% for stage IIIA, 71.6% for stage
1B, 61.0% for stage IIIC, and 45.2% for stage IV. The HR
was 1 for stagel, 4.14 (95% CI, 1.14-15.05; p = 0.031) for
stage I1A, 4.74 (95% CI, 0.94-23.86; p = 0.06) for stage
IIB, 6.27 (95% CI, 1.79-21.89; p = 0.004) for stage IIIA,
6.18 (95% CI, 1.46-26.11; p = 0.013) for stage IIIB, 9.81
(95% CI, 2.82-34.13; p < 0.001) for stagellIC, and 16.26
(95% CI, 4.68-56.53; p < 0.001) for stage IV (Figure 2).
When T4 is subclassified, new stage IIIB is also subclas-
sified into T4aNOMO and T4bNOMO, and new stage II1IC
into T3N1MO, T4aN1MO0, and T4bN1MO. The 5-year OS
rate according to the T4 subclassification was 71.3% for
T4aNOMO, 66.7% for TAbNOMO, 54.5% for T3AN1MO, 63.5%
for T4aN1MO, and 64.7% for T4AbN1MO. The HR accord-
ing to the T4 subclassification was 1 for stage I, 5.85 (95%
CI, 1.30-26.37; p = 0.022) for T4aNOMO, 8.50 (95% CI,

0.84-86.09; p = 0.07) for T4bNOMO, 8.29 (95% CI, 1.94-
35.35; p = 0.004) for T3AN1MO, 9.65 (95% CI, 2.27-41.12;
p = 0.002) for T4aN1MO, and 11.98 (95% CI, 2.90-49.36;
p < 0.001) for T4bN1MO (Figure 3).

The 5-year OS rate of 21 patients with extraregional
lymph node metastasis (the inferior mesenteric trunk
nodes, inferior mesenteric root nodes, or common iliac
nodes') was 58.9%, however, that of patients with other
distant metastases was 31.9%.

4 | DISCUSSION

In this study, the ratio of SCC including adenosquamous
cell carcinoma to ACC was as low as 24.4%, and that of ad-
enocarcinoma to ACC was as high as 70.7%. HPV and HIV
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FIGURE 1 Overall survival rates
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T3 29 2.28 0.81-6.43 0.12
T4 a 41 2.89 1.08-7.77 0.035
T4 b 30 4.97 1.77 - 14.05 0.002

infection was investigated as a characteristic of anal canal
SCC cases, but only a few cases were tested for these infec-
tions. The treatment of SCC in Japan has changed over
the past 25 years from surgical treatment to CRT, RT, and
CT. Moreover, we reclassified T4 into the following two
groups based on tumor size: T4a (tumor diameter of 5 cm
or less) and T4b (tumor diameter of more than 5 cm). The
results revealed that the T4b cases had a worse prognosis
than T4a cases.

Anal cancer is an uncommon cancer, accounting for
0.43% of all malignancies, and the incidence rates in the
United states have increased from 0.8 to 1.7 cases per
100,000 persons per year from 1975 to 2011."® In the re-
ports on ACC in the United Sttaes, the ratio of SCC was
as high as 74.5%-84.6%, and that of adenocarcinoma
was as low as 14.4%-18.8%.>" Similarly, in the United
Kingdom, the ratio of SCC was at 68.3% and approxi-
mately 80%, and that of adenocarcinoma was at 21.2%
and approximately 20%,*° and the most common his-
tologic type in Denmark'® and Australia® is also SCC.
On the other hand, in Japan, the ratio of SCC was low
at 16.2%-24.4%, and that of adenocarcinoma was high
at 66.8%-75.5%,2?* as with this study. These studies
show that the ratio of SCC was very low in Japan, com-
pared with the ACC in the United States, Europe, and
Australia.

As risk factors for developing SCC of the anus, anal
carcinoma is associated with HPV infection; a history of
receptive anal intercourse or a sexually transmitted dis-
ease; a history of cervical, vulvar, or vaginal cancer; im-
munosuppression after solid organ transplantation or HIV
infection; hematologic malignancies; certain autoimmune
disorders; and smoking.* %’

Regarding the treatment of anal canal SCC, there has
been a transition from surgical treatment to CRT,'>*and
there have also been changes in the reports of treatment
methods. In addition, the National Comprehensive Cancer
Network guidelines suggest that intensity-modulated RT is
preferred over 3D conformal RT in the treatment of anal
canal SCC."** Notably, within each stage grouping, the 5-
year OS rates for ACC cases vary significantly according to
the histologic type. At each stage, better survival rates for
patients with SCC than that for those with nonsquamous
tumors, including adenocarcinomas, have been reported.™

In the TNM classification, the description of ACC
was presented from the Union for International Cancer
Control (UICC) 4th edition (1987) and the American Joint
Committee on Cancer (AJCC) 3rd edition (1988), and the
definition of T factor had not changed until the current
8th edition (UICC, AJCC) .>* Regarding the classification
of T factor in digestive system tumors, esophageal cancer,
gastric cancer, and small intestinal cancer as the upper



YAMADA ET AL.

FIGURE 2 Treatment results based

.. 2741
Cancer Medicine _ -WI LEYJ—

100 ——=

—
on the TNM classification (8th edition). ‘1'=‘-q.‘_‘ L Stage!| (93.1%)
Abbreviation: CI, confidence interval ~ 80 : Stage 1A (81.1%)
s Stage IIIB (71.6%)
3 Stage 1A (71.1%)
© — _
% 60 Stage IIIC (61.0%)
E Stage IIB (60.0%)
» 407 Stage IV (45.2%)
©
2
3 20 —
0 —
T T T 1
0 2 3 4 5
Time after initial treatment (years)
Definition n Hazard Ratio 95% ClI p-value
Stage | T1NOMO 51 1 - -
Stage IIA T2NOMO 66 4.14 1.14-15.05 0.031
Stage 1IB T3NOMO 10 4.74 0.94 - 23.86 0.06
TIN1MO
Stage llIA 60 6.27 1.79-21.89 0.004
T2N1MO
Stage llIB | TANOMO 22 6.18 1.46 - 26.11 0.013
T3N1MO
Stage IlIC 44 9.81 2.82-34.13 <0.001
T4AN1TMO
Stage IV anyTanyNM1 42 16.26 4.68 - 56.53 <0.001

gastrointestinal tract, and appendix cancer, colon cancer,
rectal cancer, and ACC as the lower gastrointestinal tract,
all cancers except ACC are classified based on the depth
of tumor invasion. On the other hand, in liver cancer, pan-
creatic cancer, etc. as the hepatobiliary system, T1-T3 are
mainly classified by tumor size, and T4 is classified based
on the depth of tumor invasion. T4 in almost all cancers of
the gastrointestinal tract is classified based on the depth of
tumor invasion, but even in lacrimal gland carcinoma, T4
is subclassified by tumor invasion of the adjacent structure
and tumor size.>* In this study, we proposed a subclassifica-
tion of the T4 for anal canal SCC by tumor size. The HR of
T4aNOMO is lower than the HR of T4AbNOMO, and the HR of
T4bN1MO in stage IIIC is higher than the others. Therefore,
it is considered appropriate to add T4aNOMO to stage IIIA
and to classify T4AbNOMO, T3N1MO, and T4aN1MO as stage
IIIB, and to classify only T4bN1MO as stage IIIC. The sub-
classification of T4 could be a valid prognostic factor, but this
needs to be confirmed by future multicenter joint research.

On the other hand, the prognosis of stage IV in this
study was relatively good, and the main reason for this was
considered to be the good prognosis of patients with extra-
regional lymph node metastasis of anal canal SCC. The
regional lymph nodes in ACC are the perirectal, internal
iliac, external iliac, and inguinal lymph nodes; however,

the inferior mesenteric trunk nodes, inferior mesenteric
root nodes, and common iliac nodes are the extraregional
lymph nodes. The AJCC has reported on a prognosis sur-
vey by stage for anal canal SCC,**! but the current situa-
tion is that there are few reports from other institutions.
Further studies will be needed to clarify whether it is
appropriate that the inferior mesenteric trunk nodes, in-
ferior mesenteric root nodes, and common iliac lymph
nodes metastases are classified as stage IV.

Since this is a retrospective study, all information ob-
tained was recorded using the criteria in place at the time
of diagnosis and treatment. Ideally, it is best to collect cases
prospectively by predetermining the examination criteria
(i.e. tumor location criteria, tissue collection method, and
pathological diagnosis criteria), but since ACC is an uncom-
mon cancer, a long period of time is required to collect cases.
ACC has been also historically subjected to various changes
in staging and treatments, but there is little information on
its prognosis, which needs to be investigated. ACC is an un-
common cancet, and this study showed that there are areas
where SCC is common and areas where adenocarcinoma
is common. Therefore, it is important to accumulate more
data through studies from various perspectives.

In conclusion, we demonstrated that most ACC cases
are adenocarcinomas and that there is a low incidence of
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é 20 - T4aN1M0 (63.5%)
@ Stage 1B (60.0%)
© 2 T3N1MO (54.5%)
g ] Stage IV (45.2%)
0 —
I I I I
0 1 2 3 4
Time after initial treatment (years)
Definition n Hazard Ratio 95% ClI p-value
Stage | T1NOMO 51 1 - -
Stage IIA | T2NOMO 66 4.16 1.14-15.11 0.030
Stage IIB | T3NOMO 10 4.70 0.93 - 23.68 0.06
TIN1MO
Stage IlIA 60 6.33 1.81-22.12 0.004
T2N1MO
T4aNOMO 19 5.85 1.30 - 26.37 0.022
Stage IIIB
T4bNOMO 3 8.50 0.84 - 86.09 0.07
T3N1MO 12 8.29 1.94 - 35.35 0.004
Stage llIC | T4aN1MO 15 9.65 2.27-41.12 0.002
T4bN1MO 17 11.98 2.90 - 49.36 <0.001
Stage IV anyTanyNM1 42 16.35 4.70 - 56.86 <0.001

SCC in Japan which is different from that in the United
States, Europe, and Australia. Moreover, we propose sub-
classifying T4 for anal canal SCC in Japan into T4a and
T4b based on tumor size.
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