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Background: Malignant neoplasms of the anal canal are rare accounting for approximately 4% of all colorectal malignancies.
Objectives: The present study aimed to report the clinicopathological characteristics and treatment outcomes of 41 cases with malignant 
neoplasms of the anal canal.
Patients and Methods: Between 1999 and 2012, 41 consecutive patients were diagnosed with primary malignant neoplasm of the anal 
canal which were treated and followed up at Namazi hospital. Only primary malignant tumors arising from the anal canal were included. 
Patients with secondary anal canal involvement from rectal or perianal skin cancers and metastatic tumors were excluded.
Results: There were 22 women and 19 men, age ranging from 33 to 83 years, with a median age of 57 years at diagnosis. Sixteen patients 
(39%) had localized disease, 21 (51%) had regional disease, and 4 (10%) had metastatic disease at diagnosis. Squamous cell carcinoma (61%) 
was the most frequent histologic subtype, followed by adenocarcinoma (27%), malignant melanoma (10%), and gastrointestinal stromal 
tumor (2%). After a median follow-up of 51 (11-169) months for surviving patients, 22 patients were alive and without disease, three were alive 
with disease, and 19 patients died due to the disease. Histological subtype (P = 001), and stage of disease (P = 0.002) were prognostic factors 
for overall survival.  The 5-year local control, disease-free, and overall survival rates for all patients were 63.9%, 53%, and 59.4% respectively.
Conclusions: This study indicated that squamous cell carcinoma, adenocarcinoma, and malignant melanoma are the most frequent 
malignant neoplasms in the anal canal. Histological subtype and disease stage are the most important prognostic factors for overall 
survival in this region.

Keywords: Malignant Neoplasms; Anal canal Carcinoma Squamous Cell; Adenocarcinoma; Melanoma; Gastrointestinal Stromal 
Tumor

Implication for health policy/practice/research/medical education:
Anal canal cancers include a diverse group of tumors. A significant portion of these neoplasms may mimic the signs and the symptoms of nonmalignant 
lesions such as anal fissure, hemorrhoids, eczema or fistula. Therefore, a biopsy is suggested for avoiding misdiagnosis in any patients with nonrespond-
ing anal lesion to conservative therapy.
Copyright © 2013, Colorectal Research Center and Health Policy Research Center of Shiraz University of Medical Sciences. This is an Open Access article dis-
tributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original work is properly cited.

1. Background

The anal canal anatomically extends from the anorec-
tal ring to the anal verge. It is the distal end of the large 
bowel and has 3-5 cm length. This region is covered by 
columnar epithelium at upper portion which transi-
tions into squamous epithelium at the dentate line (1). 
Malignant neoplasms of the anal canal are relatively rare 
accounting for approximately 4% of all colorectal malig-
nancies and 2.2% of digestive system cancers. In the Unit-
ed States, 6230 new cases and 780 deaths from anal canal 
cancer occurred in 2012. In contrast to the rapid decline 
in colorectal cancer incidence and mortality rates in the 
recent decade, the incidence and mortality rates of anal 
canal cancers have increased significantly over the past 
three decades (2). The incidence of the anal canal cancers 

showed a rapid increase by approximately 6% per year 
from 2007 to 2012. This increase has been more promi-
nent in men than women (2-4). These neoplasms usually 
occur in the sixth and seventh decades of life and the me-
dian age at diagnosis is 61 years (4). Male patients are rela-
tively younger than female ones (58 versus 65 years). Anal 
canal malignancies are more frequent among women 
than men with a female/male ratio of 1.5-3.5 in reported 
series (5, 6).

The pathogenesis of anal canal cancers is multifactorial. 
Human papilloma virus (HPV) infection, immunosuppres-
sion, particularly due to human immunodeficiency virus 
(HIV), cigarette smoking, and receptive anal intercourse 
are the most important risk factors for anal canal cancers. 
Accordingly, anal canal cancers are more similar to genital 
malignancies rather than those of colorectal origin (7, 8).
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Anal bleeding and pain are the most common presenta-
tion in these patients; however, pruritus, anal discharge, 
and the sensation of an anal mass are other frequent 
signs and symptoms. A remarkable portion of these 
neoplasms may mimic the signs and the symptoms of 
nonmalignant lesions such as anal fissure, hemorrhoids, 
eczema or fistula. Therefore, a biopsy is suggested for 
avoiding misdiagnosis in any patients with nonrespond-
ing anal lesion to conservative therapy (6, 8, 9). Anal canal 
cancers include a diverse group of tumors. Squamous cell 
carcinoma is the most common histologic type followed 
by adenocarcinoma, malignant melanoma, neuroendo-
crine tumors, basal cell carcinoma, small cell carcinoma, 
sarcoma, and lymphoma (7-9).

2. Objectives
The present study aimed to report the clinicopathologi-

cal characteristics, and treatment outcomes of 41 cases 
with malignant neoplasms of the anal canal.

3. Patients and Methods

3.1. Population study and patient evaluation
Between 1999 and 2012, 41 consecutive patients diag-

nosed with primary malignant neoplasm of the anal 
canal treated and followed up at Namazi hospital were 
selected for the present study. Only primary malignant 
tumors arising from the anal canal were included. Pa-
tients with secondary anal canal involvement from the 
rectal or perianal skin cancers and metastatic tumors 
were excluded. The tumors were pathologically staged 
according to the 7th edition of the American Joint Com-
mittee on Cancer (AJCC) staging system (10). Clinical 
staging was performed using imaging studies in patients 
treated with nonsurgical therapies. Preliminary evalu-
ation included comprehensive history and physical ex-
amination, digital rectal examination, gynecologic exam 
and screening of cervical cancer for women, chest x-ray, 
anoscopy, colonoscopy, abdominal and pelvic ultraso-
nography and computed tomography (CT) scans and/or 
pelvic MRI and/or endorectal ultrasonography.

3.2. Treatment Modalities
Definitive chemoradiation was considered as primary 

treatment for most patients with squamous cell carcino-
ma and adequate sphincter function. However, patients 
with involvement of external anal sphincter and poor 
sphincter function were managed by abdominoperineal 
resection with or without adjuvant (or neoadjuvant) 
chemoradiation. In addition, nonresponding tumors 
and recurrent cases following initial chemoradiation 
were treated with abdominoperineal resection. On the 
other hand, combined treatment modalities including 
abdominoperineal resection and chemoradiation were 

applied for all patients but two with anal canal adenocar-
cinoma. Two remaining patients were treated by surgery 
alone or no any therapy due to patient’s refusal. Meta-
static malignant melanomas were treated with systemic 
therapy (chemotherapy with dacarbazine and/or alpha 
interferon) alone; however, locoregional cases were man-
aged by combined local treatment modalities including 
abdominoperineal resection and radiation. A patient 
with gastrointestinal stromal tumor was treated with 
neoadjuvant imatinib followed by submucosal sphincter 
conserving surgery (Table 1). 

Table 1. Distribution of Treatment Modalities and Histologic 
type in 41 Patients with Anal Canal Malignancies

Treatment modalities Histologic type Total

SCC* ADC* MM* GIST*

Chemoradiation alone 12 0 2 0 14

Chemoradiation, surgery 0 1 0 0 1

Surgery, adjuvant chemo-
radiation

11 5 2 0 18

Surgery, adjuvant radio-
therapy

1 0 0 0 1

Chemoradiation surgery 
chemotherapy

0 3 0 0 3

Imatinib therapy followed 
by surgery

0 0 0 1 1

Surgery alone 1 1 0 0 2

No treatment 0 1 0 0 1

Total 25 11 4 1 41
* Abbreviations: SCC, squamous cell carcinoma; ADC, adenocarcinoma; 
MM, malignant melanoma; GIST, gastrointestinal stromal tumor

3.3. Chemoradiation
Neoadjuvant or definitive chemoradiation included 

conventional external beam radiotherapy using mega-
voltage linear accelerator photons. Radiation portals in-
cluded the whole pelvis, anus, perineum, and inguinal 
nodes. A median dose of 50 (range 45-50.4) Gy external 
beam radiotherapy was delivered via a daily fraction 
of 1.8-2 Gy, with five fractions per week. Five patients re-
ceived a median additional boost of 14 (range 10-24) Gy 
using a perineal external beam field or intracavitary 
low-dose rate brachytherapy. Concurrent chemotherapy 
consisted of intravenous bolus 5-FU 425 mg/m2 on days 
one to five and days 29 to 33 with mitomycin C 10 mg/m2 
on days one and 29; or oral capecitabine 825 mg/m2 twice 
daily during the whole period of radiotherapy with week-
end breaks; or intravenous bolus 5-FU 425 mg/m2 every 
on days one to five and days 29 to 33 with cisplatin 70 mg/
m2 on days one and 29.

In patients with anal canal adenocarcinoma, adjuvant 
chemotherapy consisted of capecitabine 1000 mg/m2 
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twice daily for 14 of every three weeks cycle plus oxalipla-
tin 130 mg/m2 intravenously on day 1 (CAPEOX regimen); 
or 5-fluorouracil 200 mg/m2 bolus day 1, followed by bo-
lus 5-FU 400 mg/m2 and then 5-FU 600 mg/m2 over 22-
hour infusion days 1 and 2, (FOLFOX regimen).

3.4. Statistics
Clinical and pathological variables were analyzed us-

ing the SPSS for Windows version 17 statistical software 
(SPSS, Chicago, IL). Univariate analysis for disease free and 
overall survival rates were performed using the Kaplan-
Meier method, and prognostic factors were compared 
using the log-rank test. Multiple-covariate analysis was 
performed using the stepwise regression hazards regres-
sion model. The hazard ratio (HR) for death, with 95% 
confidence interval (CI) was calculated for the variable 
groups. The stratified log-rank test was used to compare 
treatment results in each variable group. All Pvalues were 
2-tailed, and P values less than 0.05 were considered sta-
tistically significant.

4. Results
There were 22 women and 19 men age ranging from 

33 to 83 years, with a median age of 57 years at diag-
nosis (Table 2). Sixteen patients (39%) had localized 
(stage I-II) disease, 21 (51%) had regional (stage III) dis-
ease, and 4 (10%) had metastatic (stage IV) disease at di-
agnosis. Squamous cell carcinoma (61%) was the most 
frequent histologic type, followed by adenocarcinoma 
(27%), malignant melanoma (10%), and gastrointesti-
nal stromal tumor (2%). (Tables 3 and 4) After a median 
follow-up of 51 (11-169) months for surviving patients, 
22 patients were alive and without disease, three were 
alive with disease, and 19 patients died due to disease. 
The 5-year local control, disease-free, and overall sur-
vival rates for all patients were 63.9%, 53%, and 59.4%, re-
spectively (Figures 1, 2 and 3). The 5-year local control, 
disease-free, and overall survival rates for patients with 
squamous cell carcinoma were 88%, 74.6%, and 77%, re-
spectively. 

Table 2. Distribution of Patients’ Demographics and Histologic 
Type in 41 Patients with Anal Canal Malignancies.

Characteristics Histologic type P value

SCC* ADC* MM* GIST*

Mean age 60.9 60.3 53 33 0.099

Sex 0.295

Male 10 4 3 1

Female 15 7 1 0
* Abbreviations: SCC, squamous cell carcinoma; ADC, adenocarcinoma; 
MM, malignant melanoma; GIST, gastrointestinal stromal tumor

Table 3. Distribution of Disease Stage and Histologic Type in 41 
Patients with Anal Canal Malignancies

Stage Histologic type Total

SCC* ADC* MM* GIST*

Localized disease 10 5 0 1 16

Regional disease 14 5 2 0 21

Metastatic disease 1 1 2 0 4

Total 25 11 4 1 41
*Abbreviations: SCC, squamous cell carcinoma; ADC, adenocarcinoma; 
MM, malignant melanoma; GIST, gastrointestinal stromal tumor

Table 4. Distribution of Treatment Modalities and Disease Stage 
in 41 Patients with anal Canal Malignancies

Treatment modalities Stage Total

Locaized Regional Metastatic

Chemoradiation alone 2 9 3 14

Chemoradiation, 
surgery

1 0 0 1

Surgery adjuvant 
chemoradiation

7 10 1 18

Surgery adjuvant 
radiotherapy

1 0 0 1

Chemoradiation sur-
gery chemotherapy

2 1 0 3

Imatinib therapy, 
surgery

1 0 0 1

Surgery alone 2 0 0 2

No treatment 0 1 0 1

Total 16 21 4 41
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Figure 1. Kaplan-Meier Survival Curves of 5-year Local Control in 41 Pa-
tients with Anal Canal Cancer
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Figure 2. Kaplan-Meier survival curves of 5-year disease-free survival in 41 
patients with anal canal cancer
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Figure 3. Kaplan-Meier survival curves of 5-year overall survival in 41 pa-
tients with anal canal cancer

Table 5. Prognostic Factors for 5-year Disease Free- and Overall Survival in 41 Patients with Anal Canal Cancer

Variables No. 5-year DFS *, % P value 5-year OS *, % P value

Age, y 0.426 0.276

< 60 25 57.6 66.3

≥ 60 16 45.6 46.8

Sex 0.511 0.095

Male 17 49.6 46.4

Female 22 56.4 69.9

Stage <0.001 0.001

Localized, stage I-II 16 68.1 82.0

Regional, stage III 21 52.4 56.3

Metastatic, stage IV 4 00.0 00.0

Histologic type <0.001 0.002

Squamous cell carcinoma 25 72.2 77.0

Adenocarcinoma 11 27.3 43.6

Malignant melanoma 4 00.0 00.0

Tumor grade 0.044 0.246

Well differentiated 16 72.2 71.3

Moderately differentiated 12 47.6 49.2

Poorly differentiated 13 36.9 51.9

Treatment modality 0.233 0.793

Chemoradiation alone 14 62.9 69.6

Combined therapy 23 54.1 55.7

Other treatments 4 00.0 50.0
*Abbreviations: DFS, Disease Free Survival; OS, Overall Survival
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Table 6. Prognostic Factors for 5-year Disease Free- and Overall Survival in 25 Patients with Squamous Cell Carcinoma of Anal Canal Cancer

Variables No. 5-year DFS *, % P value 5-year OS *, % P value

Age, y 0.730 0.385

< 60 14 77.9 83.3

≥ 60 11 70.1 68.2

Sex 0.254 0.118

Male 10 70.0 64.3

Female 15 78.3 84.0

Stage 0.248 0.491

Stage I-II 10 90.0 90.0

Stage III-IV 15 66.7 72.0

Tumor grade 0.232 0.442

Well differentiated 9 88.9 85.7

Moderately differentiated 8 72.9 65.6

Poorly differentiated 8 62.5 72.9

Treatment modality 0.098 0.001

Chemoradiation alone 12 73.3 81.8

Combined therapy 12 833 81.5

Other treatments 1 00.0 00.0
* Abbreviations: DFS, Disease Free Survival; OS, Overall Survival

Table 7. Patient Characteristics and Clinicopathologic Features of anal Canal Cancer in the Literature and the Present Study

Author Country Patients’ 
No.

Median 
age, y

F/M ratio Histologic type, % 5y DFS*, % 5y OS*, %

SCC * ADC * MM * Other

Jin (21) Australia 4615 NS 1.3 3216 1276 NS 123 NSa 63.7

Myerson (11) USA 2339 62.2 1.7 1800 442 NS 97 NS 53.9

Klas (9) USA 192 58 1.6 143 36 7 6 34 53

Garcia Olmo (22) Spain 136 - - 9 117 9 1 NS NS

Vietharsdottir (15) Iceland 38 63 2.8 30 1 3 4 NS 75

Devon (23) Canada 14 49 1.3 3 11 0 0 NS NS

Present study Iran 41 57 1.5 25 11 4 1 53 59.4
* Abbreviations: F/M, female/male; SCC, squamous cell carcinoma; ADC, adenocarcinoma; MM, malignant melanoma; 5y, 5-year; NS, not stated

On univariate analysis of prognostic factors for disease 
free survival, histologic type (P < 0.001), stage (P < 0.018), 
and tumor grade (P = 0.044) were prognostic factors. In 
addition, on univariate analysis of prognostic factors for 
overall survival, histological subtype (P = 001), and dis-
ease stage (P = 0.002) were prognostic factors for over-
all survival (Table 5), (Figures 4 and 5). However, on uni-
variate subgroup analysis of prognostic factors among 

patients with squamous cell carcinoma, we found only 
treatment modality as prognostic factor for overall sur-
vival (Table 6). 

On multivariate analysis, only disease stage [Hazard 
ratio (HR) = 8.583, 95% confidence interval (CI) = 2.998-
24.576, P ≤ 0.001] and treatment modality [HR = 3.732, 
95% confidence interval (CI) = 1.476-9.433, P = 0.005] were 
independent prognostic factors for overall survival.
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Figure 4. Kaplan-Meier Survival Analysis of Overall Survival Categorized Ac-
cording to the Histologic type in 41 Patients with Anal Canal Cancer (P = 0.001)
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Figure 5. Kaplan-Meier survival Analysis of Overall Survival Categorized Ac-
cording to the Disease Stage in 41 Patients with Anal Canal Cancer (P = 0.002)

5. Discussion
Malignant neoplasms of the anal canal are relatively 

rare tumors encompassing a diverse group of malignan-
cies with broad spectrum of biological activity and clini-
cal behavior with many underlying prognostic factors 
that make them different therapeutic and challenging 
approaches. There is a considerable difference for patient 
and the tumor characteristics, stage, treatment, and 
prognosis among various histologic types of the anal ca-
nal cancers.

As found in our study, squamous cell carcinoma, adeno-
carcinoma and malignant melanoma tend to present in 
the sixth and seventh decades of life and rarely before 
the second decade. In almost all reported series in the 

literature review, women represent a higher proportion 
of anal canal malignant neoplasms than men, with a fe-
male/male ratio of 1.5 to 3.5. Squamous cell carcinoma 
and malignant melanoma occur more frequently in 
women than men; however, anal canal adenocarcinoma 
is more frequent among men than women (5 , 6 , 11) (Ta-
ble 7). In our series, the median age of all patients was 57 
years which is consistent with the literature. Likewise, 
the female/male ratio of all patients, as well as patients 
with squamous cell carcinoma were comparable to the 
literature. However, the female/male ratio in patients 
with adenocarcinoma and malignant melanoma were 
not consistent with the literature (5 , 6 , 11). 

Malignant neoplasms of the anal canal usually pres-
ent early and approximately two thirds of patients be-
ing diagnosed with stages I and II disease (9, 11-13). This 
fact is more accurate regarding the histologic types of 
squamous cell carcinoma and adenocarcinoma rather 
than malignant melanoma. Malignant melanoma tends 
to present at locally advanced or metastatic diseases (13, 
14). In contrary to the literature, we found most of our 
patients with anal canal cancer presented with locally ad-
vanced disease, and 61% had stage III or IV disease. How-
ever, in agreement with most reported series, 50% of our 
patients with malignant melanoma were stage IV at pre-
sentation.

Epithelial tumors, particularly squamous cell carci-
noma and adenocarcinoma constitute the vast majority 
(80-95%) of anal canal neoplasms. Squamous cell carcino-
ma is the most common histologic type and accounts for 
70-85% of all anal canal cancers (9, 11, 15). Squamous cell 
carcinoma of the anal canal was typically divided into 
large keratinizing, large nonkeratinizing or transitional 
carcinoma, and basaloid variant. However, the current 
classification of the World Health Organization (WHO) 
suggests that the term of squamous cell carcinoma be 
used for all histological variants of anal canal squamous 
cell carcinoma (7, 9, 16).  In the present study, epithelial 
tumors account for 88% and squamous cell carcinoma 
constitutes 61% of all study population which is consis-
tent with the results of the literature review. Traditional-
ly, squamous cell carcinoma of the anal canal was treated 
with abdominoperineal resection alone. This surgical 
technique was associated with considerable morbidity 
and poor locoregional control of the disease. Sato et al in 
a literature review found a local recurrence rate varying 
from 18% to 45% and the 5-year survival rates ranged from 
30% to 71% for radical surgery alone (17). Concomitant 
chemoradiation using 5-Fu and mitomycin is currently 
considered as the first-line therapy for all but small early 
stage anal canal squamous cell carcinoma. Abdomino-
perineal resection should be reserved to salvage the pa-
tients with locally persistent or progressive disease. (18). 
This treatment approach results in complete response 
rates, more than 90%, and local control rates more than 
85% in patients with anal canal squamous cell carcinoma 
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(19). In the intergroup trial (RTOG 98-11), combined mo-
dality therapy resulted in 5-year disease free and overall 
survival rates of 56% and 69% respectively in patients with 
anal canal squamous cell carcinoma (20). In our series, 
the 5-year disease free and overall survival rates of these 
patients were 72.2% and 77% respectively.

Anal canal adenocarcinoma is less common and ac-
counts for 5-19% of all anal canal cancers. This histologic 
type of anal canal represents a pathologic and therapeu-
tic challenge. Differentiation of these tumors from rectal 
adenocarcinoma extending to the anal canal is essential 
and difficult. It is the main cause of significant different 
contribution (3-86%) of adenocarcinoma among anal ca-
nal cancers in reported series (11 , 15 , 21 - 23). In the current 
study, adenocarcinoma constitutes 27% of all anal canal 
cancers which is consistent with the large reported series 
of Myerson et al., and Klas et al. in which adenocarcino-
ma accounted for 24.5% and 25% of all anal canal cancers 
respectively (9 , 11). However, this portion was 40% in the 
report of Jin et al., and 86% in the report of Garcia Olmo 
et al. (21 , 22) (Table 7). Surgical resection alone, definitive 
chemoradiation or combined modality therapy may be 
considered as treatment options in patients with anal ca-
nal adenocarcinoma (7 , 24). In our series, most patients 
with anal canal adenocarcinoma were treated with com-
bined modality therapy. 

Primary anal canal melanomas are highly aggressive 
rare neoplasms accounting for 0-8% of all anal canal tu-
mors in reported series (9, 15, 22, 23). Anal canal malig-
nant melanomas are typically characterized by regional 
or distant disease at diagnosis. The optimal treatment 
for this neoplasm remains to be defined. Treatment ap-
proach depends on several variables and the treatment 
goals such as patient’s survival and quality of life. Wide 
local excision or radical surgery is the treatment of 
choice for patients with localized disease; however, sys-
temic therapy including immunotherapy and targeted 
therapy should be considered for advanced diseases. 
Treatment outcome and survival of anal canal melano-
mas were generally poor after surgery alone, with only 
16.8-33% 5-year survival in most reported series (9, 14, 25). 
In this study, anal canal melanomas accounted for 10% 
of all patients which is somewhat higher than that of 
most series. Two patients presented with metastatic dis-
ease and two remaining patients with regional disease. 
In consistent with most reported series in the literature, 
outcome and survival of our patients with anal canal 
melanoma was decimal and no patients survived after 
five years.

Non-epithelial tumors of the anal canal such mesen-
chymal tumors are very rare. Gastrointestinal stromal 
tumor of the anal canal is exceedingly rare and accounts 
for only 3% of all anorectal mesenchymal tumors (26, 27). 
These neoplasms occur in the submucosal space and in-
tersphincteric plane. They usually present in early stage 

and as localized tumor. Primary surgical resection is the 
standard of care for resectable lesions; however, in unre-
sectable large tumors, neoadjuvant imatinib mesylate, a 
tyrosine kinase inhibitor can produce significant tumor 
shrinkage. Most (> 80%) of these neoplasms successfully 
respond to imatinib (27, 28). Therefore, in patients with 
large anal canal gastrointestinal stromal tumor, imatinib 
can convert an abdominoperineal resection to local exci-
sion (26, 28). In our series, a patient with large anal canal 
gastrointestinal stromal tumor was successfully treated 
with four months neoadjuvant imatinib followed by 
sphincter conserving surgery.

This study indicates that anal canal region comprises 
a diverse group of malignant neoplasms with wide 
range of biological activity and clinical behavior with 
many underlying prognostic factors that make them dif-
ferent therapeutic and challenging approaches. Squa-
mous cell carcinoma, adenocarcinoma, and malignant 
melanoma are the most frequent malignant neoplasms 
in the anal canal. Histologic subtype and disease stage 
are the most important prognostic factors for overall 
survival in this region. A multidisciplinary approach is 
currently recommended for treating most patients with 
anal canal cancer.
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