
The Anal Canal: an Important 

Transition Zone for Rectal 

Microbicide Development

Ross D. Cranston MD FRCP

Assistant Professor

University of Pittsburgh

https://ssl.gspia.pitt.edu/ura/images/logo.jpg


Plan

ÁAnal canal

ÁComparison with the rectum

ÁCommon anal conditions

ÁHuman papillomavirus infection and the 

anal canal

ÁThe anal canal in the context of rectal 

microbicide development
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Anus versus rectum
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The anorectum

Ryan 2000
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Rectal and anal epithelium
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Anorectal transition zone

rectum

anus
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Anorectum
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Manometry

Test site Resting 

(mmHg) 

Squeeze 

(mmHg)

Anal (male and female) 56 178

Anal no RAI male 91 152

Anal RAI male 71 177

Pelvic floor (nulliparous) - 15-20

AGA Technical Review on Anorectal Testing Techniques 1998, Chun 1997, Fischer 1996
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Anal and rectal sensation

ÁAnal canal:

Sensation to touch, pin-
prick, heat, and cold 

ÁRectum:

The rectum is only 
sensitive to distention 
by receptors in the 
rectal wall and pelvic 
fascia or surrounding 
muscle
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Common anal conditions
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Clinical presentation

ÁPain

ÁMass

ÁItch

ÁDischarge

ÁBleeding
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Human papillomavirus
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Anogenital HPV types

Anogenital HPV (~40)

High-risk types

(HPV 16,18)

Low-risk types

(HPV 6,11)

Ålow-grade dysplasia

Ågenital warts

Årespiratory papillomatosis

Ålow-grade dysplasia

Åhigh-grade dysplasia

Åanogenital cancers
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Anal HPV prevalence

Á50-70 % of the general population exposed to 

anogenital HPV (serology)

ÁAnal HPV by PCR

Á61 % HIV-neg MSM 

Á42 % HIV-neg female 

Á93 % HIV-pos MSM

Koutsky 1999, Palefsky 2001, Palefsky 1998
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Anal HPV infection

Risk factors:

ÁReceptive anal sex 

ÁHistory of anal warts

ÁHIV infection

ÁSmoking history

ÁYounger age

Consequences:

ÁNil

ÁCondyloma 
accuminata

ÁAnal dysplasia

ÁAnal malignancy

https://ssl.gspia.pitt.edu/ura/images/logo.jpg


Anal HPV by age in HIV-neg MSM

Chin-Hong 2004
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Risk factors for anal dysplasia

ÁHPV infection

ÁReceptive anal sex

ÁHIV infection (esp. CD4 <200)

ÁGenital wart diagnosis

ÁHistory of anal discharge

ÁCurrent cigarette smoking

ÁHigh-grade CSIL/VSIL or cancer

ÁIatrogenic immunosuppression

Palefsky 1997, Palefsky 1998, Melbye 1996, Williams 1994, Moscicki 1999
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Anal dysplasia as an anal cancer 

precursor

ÁComparing anal dysplasia/cancer with 
cervical dysplasia/cancer:

ÁSame HPV risk types

ÁSimilar pathology

ÁSame chromosomal abnormalities

ÁFrequently diagnosed simultaneously

Bosch 1995, Palefsky 2000, Frisch 1999
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Prevalence of anal dysplasia

ÁSan Francisco: 36% HIV-pos versus 

7% in HIV-neg MSM 

ÁLos Angeles: 69% HIV-pos clinic 

cohort of MSM

ÁEXPLORE: 20% in HIV-neg MSM 

ÁThailand: 33.9% HIV-pos versus 12.5% 

HIV-neg MSM 

Palefsky 1998, Cranston 2007, Chin-Hong 2005, Phanuphak 2009
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Incidence of high-grade anal dysplasia

ÁIncidence of high-grade anal dysplasia 

over 4 years from normal or low-grade 

dysplasia was 49% in HIV-pos and 17% 

in HIV-neg MSM

ÁHIV infection

ÁCD4 < 200

ÁMultiple HPV types

ÁHigh-level high-risk HPV infection

Palefsky 1998
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Anal cytology screening

ÁSensitivity similar to cervical cytology

ÁPoor correlation of anal cytology with 

anal biopsy

ÁAnal histopathology is mandatory to 

grade disease

ÁMain aim of screening is to detect any 

abnormality

ÁNo national/international guidelines

Palefsky 1997, Cranston 2007, Panther 2004
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Palefsky 2003
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Anal cytology alternatives

ÁEducation

ÁRegular digital rectal 

examination

ÁFocal pain

ÁBleeding

ÁNodularity/thickening

ÁNo cytology without a 

referral route for high-

resolution anoscopy 

with Rx capability
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High-resolution anoscopy (HRA)

ÁPeri-anal inspection

ÁDigital examination 

ÁSoak anal canal in 3% acetic acid

ÁVisualize transitional zone using a high-resolution 
anoscope (colposcope) with x 16 magnification
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HRA and image capture
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