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Purpose. The anal canal has a complex anatomy and histology and gives
rise to various tumor types. Challenging issues remain in regard to both
the pathologic diagnosis and the clinical management of these tumors.
The aim of the retrospective study was to evaluate the clinical outcome in
patients with anal cancer at a single institution.

Methods. A retrospective data analysis was performed for patients with
anal cancer treated in Taipei Medical University Hospital from 2008 to
2018. During this period, there were 23 patients diagnosed with anal can-
cer. Our analysis included data from hospital records, outpatient charts,
and tumor registry data. Complete clinical responses, incomplete clinical
responses, and recurrence were defined based on clinical, image and en-
doscopic findings.

Results. There were 16 cases of anal squamous cell carcinoma, six cases
of anal adenocarcinoma and only one case of well-differentiated neuro-
endocrine tumor. Follow-up information was available for 22 patients,
with a mean follow-up period of 4.5 years (range, 1-10 years). To anal
squamous cell carcinoma, the total complete response rate was 14/16
(87.5%), and the stage III cases complete response rate was 9/10 (90%).
Three anal squamous cell carcinoma cases with complete response were
recurrence. According to our data about all the anal squamous cell carci-
noma cases, four patients with distant metastasis died after that. The 5-
year survival rate of anal squamous cell carcinoma was 81.3%, and the 5-
year survival rate of anal adenocarcinoma was 80%. There were six hu-
man Immunodeficiency virus anal squamous cell carcinoma patients with
concurrent chemo-radiotherapy, and the complete response rate was 5/6
(83.3%). No obvious difference was found compared to non-human Im-
munodeficiency virus cases.

Conclusions. To anal squamous cell carcinoma, 5-fluorouracil plus mito-
mycin C combined with radiotherapy leads to an outstanding clinical out-
come, even in cases with human Immunodeficiency virus or stage III.
Therefore, 5-fluorouracil plus mitomycin C chemotherapy combined with
radiotherapy is the standard of care for all loco-regional anal cancer.

[J Soc Colon Rectal Surgeon (Taiwan) 2020,31:269-275]

q nal cancer comprises only 2.5 percent of all di-
gestive system malignancies in the United States.'
The incidence of anal cance (2 per 100,000) in the

general population has increased over the last 30 years,
both in the United States and elsewhere.” A higher in-
cidence has been associated with the female gender,
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infection with human papillomavirus (HPV), lifetime
number of sexual partners, genital warts, cigarette
smoking, receptive anal intercourse, and infection with
human Immunodeficiency virus (HIV).**

Previously, anal cancer was treated with abdo-
minoperineal resection (APR). The difficulty with
surgery has been the necessity of removing the inter-
nal and external anal sphincter, with concomitant fe-
cal incontinence. For this reason, many patients with
anal cancer have required permanent colostomies.’
However, current gold-standard therapy is chemothe-
rapy (5-fluorouracil + mitomycin C) combined with
radiation treatment to reduce the necessity of debili-
tating surgery.® This “combined modality” approach
has led to increased preservation of an intact anal sph-
incter, and therefore improved quality of life follow-
ing definitive treatment.

The aims are to study the clinical-epidemiological
characteristics of the patients with anal carcinoma pre-
sented to Taipei Medical University Hospital at Tai-
wan from the period of 2008 to 2018. We describe the
treatment outcomes of our center. The current medical
advancements in anal squamous cell carcinoma (ASCC)
and adenocarcinoma are also discussed in our study.

Materials and Methods

We performed a retrospective data analysis of the re-
cords of patients with anal cancer treated from 2008 to
2018 at Taipei Medical University Hospital. Our an-
alysis included data from hospital records, outpatient
charts, and tumor registry data. Patients with anal cancer
treated by concurrent chemoradiotherapy (CCRT) ther-
apy, including 4500-6400 cGy and concomitant 5-
fluorouracil plus mitomycin C, were assessed for tumor
response eight weeks after CCRT completion. Complete
and incomplete clinical responses were defined based on
clinical, image and endoscopic findings. Comparisons
between groups were analyzed with t tests and x2
tests. The overall survival curves were plotted using
the Kaplan-Meier method and survival differences were
evaluated using a log-rank test. p < 0.05 was considered
as statistically significant. The statistical analysis was
performed using SPSS 22.0 software.

Results

A total of 23 patients were diagnosed with anal
cancer between January 2008 and December 2018 at
Taipei Medical University Hospital. The characteris-
tics and outcome of these patients are shown in Table
1. There were 16 cases of ASCC, six cases of anal
adenocarcinoma and only one case of well-differenti-
ated neuroendocrine tumor. Of the 16 ASCC cases, 10
were tumor stage 111, five were stage 11, and only one
was stage 0 (in situ). Fifteen cases accepted CCRT

Table 1. Baseline characteristics for 16 SCC and six
adenocarcinoma patient

Adenocarcinoma
(n=16)

Squamous cell
carcinoma (n = 16)

Median age (range) 54.44 (23-90) 61.83 (46-79)
Gender

Male 10

Female 6 5
Anatomical site

Anal canal 13 6

Perianal 3 0
Stage (AJCC 8th edition)

OandI 1

1T 5 0

I 10 2

v 0 2

Unknown 0 1
HIV

Yes 6 0

No 10 6
Radiation treatment

Yes 16 5

No 0 1
Chemotherapy

5-FU + MMC 12 4

PFL + MMC 2 0

5-FU alone 1 2

No chemotherapy 1 0
Surgery

APR 1

Wide excision 2 1

No surgery 14 4
Complete response 14 3
Incomplete response 2 1
Recurrence 3 0
Distant metastases 2
Alive 12 4
Death 4 2
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(5-fluorouracil + mitomycin C), and only one accepted
chemotherapy (5-Fluorouracil) only. Of the six anal
adenocarcinoma cases, two were tumor stage IV, two
were stage 111, and two were stage I. Only one ac-
cepted APR. Follow-up information was available for
22 patients, with a mean follow-up period of 4.5 years
(range, 1-10 years). The 5-year survival rate of anal
squamous cell carcinoma was 81.3%, and the 5-year
survival rate of anal adenocarcinoma was 80%. The
cumulative survival rate revealed at Fig. 1 for both
SCC and adenocarcinoma were no obvious differ-
ence. To ASCC, the complete response (CR) rate was
14/16 (87.5%), and the stage 111 cases CR rate was
9/10 (90%). Three ASCC with complete response
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Fig. 1. Cumulative survival rate for SCC and adenocar-
cinoma.

cases showed recurrence. According to our data about
all the anal squamous cell carcinoma cases, four pa-
tients with distant metastasis died after that. For anal
adenocarcinoma, three cases with stage I or 111 showed
CR, but one with incomplete response. There were
two stage [V cases, and they all died after that. There
were six HIV patients. The baseline characteristics
and clinical outcome are shown in Table 2. All were
younger patients (under 50-year-old), male, and pa-
thological diagnosis ASCC. All six cases accepted
CCRT (5-fluorouracil + mitomycin C). The CR rate
was 5/6 (83.3%), and one case had recurrence. No ob-
vious difference was apparent compared to non HIV
cases.

Discussions

The pathologic diagnosis of anal tumors can be
challenging to both pathologists and clinicians. De-
spite the anal canal’s short length (2.5 to 3.5 cm), the
anatomy of this region is complex because it repre-
sents the progressive transition from the digestive sys-
tem to the skin with many different co-existing types
of cells and tissues.” The mucosa of the proximal anal
canal has an endodermal origin, but the mucosa of the
distal anal canal has an ectodermal origin.® Histolo-
gically, the anal canal is divided into three parts on the
basis of its epithelium lining: colorectal zone lined by
colorectal-type glandular mucosa proximally, anal
transition zone (ATZ) often lined by an epithelium
that has varying appearances in the middle, and the
squamous mucosa-lined distal portion.’

Table 2. The baseline characteristics and clinical outcome of six HIV patient

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Age 23 50 42 44 40 32
Sex Male Male Male Male Male Male
Histological type SCC SCC SCC SCC SCC SCC
Stage I I I I I 0
Radiotherapy Yes Yes Yes Yes Yes Yes
Chemotherapy 5 Fu+ MMC 5 Fu + MMC 5 Fu + MMC 5 Fu+ MMC 5 Fu + MMC 5 Fu+ MMC
Surgery No No No No No Wide excision
Complete response Yes Yes No Yes Yes Yes
Recurrence No No No No No Yes
Death No No Yes No No Yes
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Squamous cell carcinoma (SCC) and the variant
of SCC (Basaloid carcinoma or non-keratinizing types
SCC) account for about 80% of all anal cancers.'® They
originate from either the squamous epithelium of the
lower part of the anal canal (most common) or the ATZ
mucosa. Many epidemiological studies have identi-
fied some carcinogenic types of HPVs, mainly the
HPV16 genotype, as the leading cause of most cases
(~90%) of ASCC and its precursors, which are desig-
nated as anal intraepithelial neoplasia (AIN).!! Ade-
nocarcinomas arising from glandular elements within
the anal canal are rare, accounting for approximately
5-10% of all anal canal neoplasms.'? Various factors
including chronic local inflammation, anal fistula and
Crohn'’s disease have been implicated in the aetiology
because of the chronic infection and inflammation as-
sociated with repeated epithelial regeneration.'* Other
rare histologic subtypes include melanoma, neuro-
endocrine tumor, carcinoid, sarcoma, gastrointestinal
(GD) stromal tumor, and lymphoma, all of which ac-
count for < 3% of anal cancers.'* Other tumors arising
within the hair-bearing skin or distal to the squamous
mucocutaneous junction have been referred to as peri-
anal skin cancers. Tumors of the perianal skin are most
often SCC, but other types of cutaneous malignancies
(basal cell carcinoma, melanoma, Bowen disease, Pa-
get disease) can arise within this region.'

Prior to 1980, surgical resection of the tumor in
the form of APR had been the primary treatment for
anal cancer. The overall probability of survival five
years after an APR ranges from 40% to 70%.'® How-
ever, some patients were not suitable for major opera-
tion (for unresectable disease or major comorbidity)
or chose not to undergo surgery. Radiotherapy (RT)
alone was thus used as an alternative treatment. Five-
year survival ranged from 39-76%, with colostomy-
free survival of 67-74%.'” The use of chemotherapy in
combination with RT was first evaluated in the early
1970s by a group at Wayne State University.!® The
three patients in this study were treated with 5-fluoro-
uracil (5-FU) and mitomycin in combination with mo-
derate-dose (30 Gy) external beam radiation therapy.
Following CCRT, two patients underwent APR, and
found no residual tumor cell on the specimen. In the
last patient who refused an operation, there was no

sign of recurrence after 14 months follow up. In 1984,
Nigro treated 44 patients at Wayne State and collected
data on a further 60 treated similarly at other centers
around the United States. There were 104 patients in
the study, and 97 were clinically free of disease at the
post-therapy assessment.!” Three randomized trials
from the 1990s revealed 5-FU and mitomycin chemo-
therapy combined with RT is the standard of care for
loco-regional anal cancer.?*? The trial of UKCCCR
and EORTC compared radiotherapy in combination
with 5-FU and mitomycin versus RT alone, demon-
strating improved results in patients receiving CCRT.?*?!
The trial of RTOG/ECOG established the role of mito-
mycin in combination with fluorouracil and RT for
anal cancer treatment.”? CCRT leads to preservation
of the anal sphincter by avoiding surgery, and it leads
to complete tumor regression in 80%-90% of patients.*
The global survival rate of ASCC was approximately
70 to 75%.*** Unfortunately, CCRT fails in 20-30%
of patients, resulting in persistent (10-15%) or local
recurrent disease (10-15%).2° Salvage APR is often
the only option for patients with persistent or recur-
rent anal cancer. The prognosis after salvage APR is
poor, with roughly a 40% 5-year survival.?’
Although 5-FU plus mitomycin combined with
RT is the first choice of treatment to anal SCC, the
CCRT is associated with several potentially severe
early and late adverse effects. Hematologic and gas-
trointestinal tract toxic effects, skin dermatitis, pro-
ctitis, anal and vaginal stenosis, incontinence and fe-
cal urgency were frequently mentioned in previous
studies.?®? Therefore, recently published data suggest
less aggressive, and potentially less morbid, manage-
ment options, such as local excision alone, may be
feasible in select patients, in particular cases with
TINOMO.***! Christy Y. Chai et al., assessed 2243 pa-
tients in the National Cancer Database (2004-2012)
between 18 and 80 years of age with TINOMO anal
SCC. A total of 503 (22.4%) were treated with local
excision alone. The result revealed no statistically sig-
nificant difference in survival between local excision
and the CCRT group.*? Patients who were treated sur-
gically might incur lower costs, and have similar out-
comes to those treated using CCRT or RT.** There-
fore, local excision to TINOMO disease may be feasi-



Vol. 31, No. 4

Anal Canal Carcinoma Treatment Results 273

ble with careful patient selection.

Compared with medical advances of anal SCC,
the prognosis of anal adenocarcinoma is poor and its
management remains controversial. The 5-year sur-
vival is low, only 30%, compared to rectal cancer with
52% and anal SCC with 62%.!? Differentiating true
anal canal adenocarcinoma from low rectal adenocar-
cinoma can be challenging. They appear to share a
similar natural history to rectal adenocarcinomas and
are treated similarly, with resection plus either preop-
erative or postoperative chemo-radiotherapy.* Rodney
E. Wegner et al. analyzed 1729 anal adenocarcinoma
cases in the National Cancer Database (NCDB) from
2004 to 2015. The result revealed the median survival
rates for neoadjuvant chemoradiation + surgery, sur-
gery + adjuvant chemoradiation, surgery alone and
chemoradiation alone were 92, 83, 69, and 45 months.*
Therefore, chemoradiation followed by abdomino-
perineal resection results in the best probability of
long-term survival for anal adenocarcinoma.*®

Make a summary. For ASCC, 5-fluorouracil plus
mitomycin combined with RT lead to outstanding cli-
nical outcomes, even in cases with HIV or stage III.
Therefore, 5-fluorouracil plus mitomycin C chemo-
therapy combined with RT is the standard of care for
all loco-regional anal cancer.
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