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Introduction

• Uncommon cancer (≈ 2.0 / 100’000)

• 2.4 percent of all digestive system malignancies

• Incidence is increasing over the last 30 years

• Associated with:
• Female
• HPV infection
• Genital warts
• Smoking
• Receptive anal intercourse
• HIV

Etiology similar to genital malignancies

CAVE: In HIV-positive patients rates ~37/100,000

AU Siegel R, Naishadham D, Jemal ASO. Cancer statistics, 2013. CA Cancer J Clin. 2013 Jan;63(1):11-30

Johnson LG, Madeleine MM, Newcomer LM, et al: Anal cancer incidence and survival: the surveillance, epidemiology, and end 

results experience, 1973-2000. Cancer 101:281-8, 2004



Incidence



Incidence: Switzerland (II)



Incidence: Switzerland (III)



Anatomy

Junction of levator ani muscle and the external anal sphincter 

Extends distally to the anal verge

Dentate line: transition from glandular to squamous mucosa

Approximately 4 cm. 



Anatomy (II)

Cancers that arise in the perianal skin are termed ‘perianal cancers’

The anal margin is the pigmented skin immediately surrounding the anal 

orifice, extending laterally to a radius of 5 cm (ESMO guidelines 2010)

Primary tumours of the anal margin: 15– 20% of anal SCC 

Distinction between anal canal and anal margin is important as anal canal 

lesions are more aggressive

Anal margin cancer are biologically similar to other skin tumours

high cure rates with wide local excision alone if they are < 3 cm in 

diameter, well differentiated and superficial. (Level of evidence: III)

Salmo E, Haboubi N: Anal cancer: pathology, staging and evidence-based minimum data set. 

Colorectal Dis 13 Suppl 1:11-20, 2011



Lymphatics

The lymphatic drainage varies in different parts of the 

canal.

Above the dentate line: 

perirectal nodes &

inferior mesenteric artery

Below the dentate line: 

inguinal, femoral & 

external iliac nodes



LYMPHATIC PATHWAYS

Inguinal, femoral and external iliac nodes

Internal pudendal, hypogastric and obturator nodes

Perirectal, superior hemorroidal and inferior mesenteric nodes



The overall risk of regional nodal involvement at diagnosis is about 25%.

Stearns MW, et al. Cancer of the anal canal. Curr Probl Cancer 1980

Superior hemorrhoidal
nodes metastases are 
present in about in 25%,

Pelvic nodes 
metastases in
30%

Inguinal metastases are clinically detectable in up to 20% of patients at initial 
diagnosis and are present subclinically in a further 10% to 20%.

Extrapelvic metastases are 
identified in fewer than 10% 
of patients. 

RISK OF NODAL INVOLVEMENT



In the PII group 5-year CRIR 
was significantly lower (p= 
0.006)

In the PII group, no Grade >2 
toxicity of the lower 
extremity was observed

In the no PII group, the
5-year CRIR was 12% for T1-
T2  and 30% for T3-T4 (p = 
0.02).

In the PII group, the 5-year 
CRIR was not different in T1-
2 vs T3-4 (0% vs 3%)

PII didn’t affect OS and 
DFS

PROPHYLACTIC INGUINAL IRRADIATION

5y inguinal recurrence

2%

16%

C. ORTHOLAN et al. Int. J. Radiation Oncology Biol. Phys., 2012



Pathologic classification

• Epidermoid carcinoma
(SCC):

80–85% anal canal carcinoma

• No significant prognostic
differences between the 
subtypes of SCC



• SCC can be used to cover all 
histological variants of SCC 
of the anal canal



Aetiology

Anal cancer is strongly associated with
human papilloma virus

PCR: HPV genome in 80%–85% of cases

Other important risk factors include HIV

Progression from AIN 1 and 2 to AIN 3 and 
from AIN 3 to invasive malignancy in 
immunocompetent patients is uncommon…

…while it is more likely in systemically
immunosuppressed

Wentzensen N et al. 
Cancer Res 2004;64:3878-3884 



Staging



Staging (II): Evaluation

Physical examination including:

- digital rectal examination

- vaginal examination

- assessment of the inguinal nodes

Loco-regional staging: 

- MRI of the pelvis

- Endorectal US (usefull for small tumors)

- Pet –CT

Distant metastases: 

- CT, thorax and abdomen

- Pet-CT

ESMO guidelines 2010



Staging (III): Role of Pet-CT

Wells IT, Fox BM: PET/CT in anal cancer - is it worth doing? Clin Radiol 67:535-40, 2012



Staging: Role of Pet-CT

44 patients with anal cancer 

(30 initial staging, 20 were post-treatment)

All patients received PET/CT imaging in addition to CT and MRI

Conventional imaging was retrospectively assessed.

The PET/CT findings altered patient management in 29% (14/48) of cases

CONCLUSION: PET/CT alters the initial staging sufficiently frequently that it should
be used routinely in anal cancer, where it is available

Wells IT, Fox BM: PET/CT in anal cancer - is it worth doing? Clin Radiol 67:535-40, 2012



Wells IT, Fox BM: PET/CT in anal cancer - is it worth doing? Clin Radiol 67:535-40, 2012



Treatment: 1960th

Abdominoperineal resection: 

review of 70 patients treated between 1940 & 1957

Dillard BM, Spratt JS, Jr., Ackerman LV, et al: Epidermoid cancer of anal 

margin and canal. 

Review of 79 cases. Arch Surg 86:772-7, 1963

5-Year survival for abdomino-
Perineal resection: 58%



New paradigm: sphincter preservation

Wayne State: to decrease surgical failure

• Preoperative 5-fluorouracil (5-FU) and mitomycin with 30 Gy 
radiation therapy (small tumors)

• The surprising finding: complete pathologic responses in the first 3 
patients 

• New strategy: sphincter preservation

• equivalent local control and survival rates with preservation of 
sphincter function and thus avoidance of a colostomy

Nigro ND, Vaitkevicius VK, Considine B Jr. Combined therapy for cancer of the anal canal: a 
preliminary report. Dis Colon Rectum 1974;17:354– 6.



Standard treatment: 

•3 phase III trials confirmed the combination of radiotherapy with concurrent 5-FU 
and MMC

•5FU and MMC CRT as the definitive treatment for squamous cell cancer of the anus, 
replacing surgical abdomino-perineal resection

• UKCCCR Anal Cancer Working Party. Epidermoid Anal Cancer: results from the UKCCCR randomised trial of radiotherapy
alone versus radiotherapy, 5- fluorouracil and Mitomycin. Lancet 1996;348:1049–54. 

• Bartelink H, Roelofsen F, Eschwege F, et al. Concomitant radiotherapy and chemotherapy is superior to radiotherapy alone in 
the treatment of locally advanced anal cancer: results of a phase III randomized trial of the European organization for 
research and treatment of cancer radiotherapy and gastrointestinal cooperative groups. J Clin Oncol 1997;15:2040–9

• Flam M, John M, Pajak TF, et al. Role of mitomycin in combination with fluorouracil and radiotherapy and of salvage 
chemoradiation in the definitive nonsurgical treatment of epidermoid carcinoma of the anal canal: results of a phase III 
randomized intergroup study. J Clin Oncol 1996;14:2527–39. 




