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Special Article
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� Abstract.—The terminology for human papillomavirus
(HPV)–associated squamous lesions of the lower anogen-
ital tract has a long history marked by disparate diagnostic
terms derived from multiple specialties. It often does not
reflect current knowledge of HPV biology and pathogen-
esis. A consensus process was convened to recommend
terminology unified across lower anogenital sites. The goal
was to create a histopathologic nomenclature system that
reflects current knowledge of HPV biology, optimally uses
available biomarkers, and facilitates clear communication
across different medical specialties. The Lower Anogenital
Squamous Terminology (LAST) Project was cosponsored by
the College of American Pathologists and the American
Society for Colposcopy and Cervical Pathology and
included 5 working groups; 3 work groups performed
comprehensive literature reviews and developed draft
recommendations. Another work group provided the
historical background and the fifth will continue to foster
implementation of the LAST recommendations. After an
open comment period, the draft recommendations were
presented at a consensus conference attended by LAST
work group members, advisors, and representatives from
35 stakeholder organizations including professional socie-
ties and government agencies. Recommendations were
finalized and voted on at the consensus meeting. The final,
approved recommendations standardize biologically rele-
vant histopathologic terminology for HPV-associated
squamous intraepithelial lesions and superficially invasive
squamous carcinomas across all lower anogenital tract
sites and detail the appropriate use of specific biomarkers
to clarify histologic interpretations and enhance diagnostic
accuracy. A plan for disseminating and monitoring
recommendation implementation in the practicing com-
munity was also developed. The implemented recommen-
dations will facilitate communication between pathologists
and their clinical colleagues and improve accuracy of
histologic diagnosis with the ultimate goal of providing
optimal patient care.

Key Words.—squamous intraepithelial lesion, human
papillomavirus, superficially invasive carcinoma, p16,
terminology

(Arch Pathol Lab Med. 2012;136:1266–1297; doi:
10.5858/arpa.LGT200570)

The biology of the human papillomavirus (HPV) and its
critical role in cancers of the lower anogenital tract

(LAT) have been delineated during the last several decades.
Human papillomavirus interacts with squamous epithelia in
2 basic ways. In the first, the squamous epithelium supports
virion production, but lesions are transient. Historically,
these processes have been termed low-grade lesions, grade 1

intraepithelial neoplasia, mild dysplasia, or, in the appropriate
architectural background, condyloma. Human papillomavi-
rus–infected squamous epithelia produce a morphologic
low-grade lesion at some point in the complete life cycle of
the virus, although it may be undetected clinically. In
contrast, the second form of HPV-epithelial interaction is
characterized by lesions that are broadly classified as
precancerous. These are lesions in which the coordinate
control between viral gene expression and epithelial
differentiation is broken. It is postulated that viral oncogene
overexpression drives cell proliferation to produce a clonal
expansion of relatively undifferentiated cells characterized
clinically by persistent viral detection, persistent and
growing colposcopic abnormalities, and, over time, a
substantial risk of malignant transformation. These pre-
cancers are morphologically indistinguishable from each
other by routine histologic morphology regardless of the sex
of the individual or the site of the lesion (see Figure 1) [1–4].

Despite these 2 well-established patterns of viral-epithe-
lial interaction, the histopathologic terminology of HPV-
associated processes in the LAT remains disparate and
complex. This is primarily the result of terms evolving from
different interest groups, particularly those in the areas of
gynecology and gynecologic pathology and dermatology
and dermatopathology, but also from specialty groups
focused on specific body sites. These differing terminologies,
for biologically equivalent lesions, have created the potential
for miscommunication as pathologists attempt to reconcile
the various terminologies with identified lesions and clini-
cians guide patient management based on these pathologic
diagnoses. To optimize this communication, diagnostic terms
should be consistent across body sites that share disease
commonalities, and convey meaning, grounded in science,
that allows for appropriate patient management.

The field of cytopathology had a similar terminology
problem before the Bethesda conferences of 1988, 1991, and
2001. These conferences formulated a new terminology for
reporting cytologic abnormalities in gynecologic and anal
cytology. This terminology, now commonly known as The
Bethesda System (TBS), created standard reporting terms and
criteria for each interpretive category. It has been widely
implemented in the United States and internationally and
has led to improved and more reliable communication
between pathologists and clinicians and among those in
different medical specialties [5]. In addition, TBS was
designed to be consistent with the current knowledge of
HPV-associated disease. Until the introduction of TBS,
morphologic terminologies were tied to older, less accurate
understanding of the disease process. The Bethesda System
also enabled the development of clinical management
guidelines linked to standardized terminology.

The role of colposcopy and biopsy is to identify high-
grade disease. Both colposcopic and biopsy interpretation
have limited reproducibility and accuracy [6–9]. Biopsies
represent potentially limited samples within fields of
possible disease that may be of varying grade. Sampling
issues may lead to underrepresentation of the actual disease
present. Larger biopsies and increased numbers of biopsies
more accurately assess each patient’s ‘‘true’’ biology or
cancer risk [6, 7]. Biopsy interpretation also has inherent
issues of reproducibility [10]. Biomarkers are routinely used
for histopathologic evaluation and lead to greater diagnostic
reproducibility. Although changes to clinical management
strategies are not explicitly addressed by the LAST
recommendations, the ability to more accurately and
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reproducibly define patients’ cancer risk based on their
histopathologic diagnosis will ultimately lead to improved
patient care.

The goal of clinical management is to identify and treat
high-grade disease to decrease the risk of developing
invasive cancer. Not all precancers will progress to cancer.
Currently, we cannot predict which lesion would eventually
become malignant if not treated. The potential harms of
overtreatment of precancer compared with the risk of
developing invasive disease if these lesions are not treated
need to be balanced. The risks of cancer progression from
HPV-associated precancer to invasive cancer are perceived
to be different for different body sites. This perception is
driven mostly by the relative frequency of LAT cancers and a
marked paucity of long-term natural history data. The 30-
year progression risk of invasive cancer is 30% to 50% for
untreated high-grade cervical disease [11, 12]. Although
data are not as robust, similar progression risk is seen for
untreated vulvar precancer [13, 14]. Similar long-term data
are lacking for anal cancer precursors and other LAT
squamous cancers [15]. Long-term prospective studies of
outcomes for patients with untreated high-grade precursors
will be difficult to achieve.

On the basis of these underlying principles of HPV-
associated disease (see Table 1) and issues related to
terminology, a consensus process was conceived and
sponsored by the College of American Pathologists (CAP)
and the American Society for Colposcopy and Cervical
Pathology (ASCCP). The Lower Anogenital Squamous
Terminology (LAST) Project was designed to comprehen-
sively evaluate the terminology of HPV-associated squa-
mous lesions of the LAT, including the cervix, the vagina,
the vulva, the perianus, the anus, the penis, and the
scrotum. The project had several specific objectives carried
out by 5 work groups (WGs; see Table 2):
1. To develop a historical perspective of the origins of

terminologies in the LAT, with an emphasis on how
nomenclature has influenced management.

2. To address whether the biology of HPV-associated
disease in all of these sites allowed for unification of
terminology.

3. To propose terminology for intraepithelial lesions and
early invasive carcinoma.

4. To perform a review to determine whether currently
available biomarkers support any proposed terminology

Figure 1. The similarity of morphology between LAT sites and between sexes is shown. Each is an example of a precancerous HSIL. If reviewed
without knowledge of biopsy site or sex of the patient, they would be impossible to distinguish from one another. A to D, Medium power, H&E: A,
CIN 3 (female); B, AIN 3 (female); C, AIN 3 (male); D, PeIN 3 (male).
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recommendations or improve diagnostic reliability and
reproducibility of histopathologic interpretation.

5. To facilitate and monitor dissemination and implemen-
tation of terminology changes into clinical practice with
the goal of optimizing educational, quality assurance,
regulatory, and clinical processes.

Final recommendations from the LAST Project are
summarized in Table 3.

CAP-ASCCP LAST CONSENSUS PROCESS

A detailed account of the LAST Project is available in the
Supplemental Digital Content; http://links.lww.com/LGT/
A6. Briefly, the CAP Pathology and Laboratory Quality
Center (the CAP Center) and the ASCCP convened a
steering committee (SC) and 5 WGs that consisted of experts
in the field including surgical pathologists, gynecologic
pathologists, dermatopathologists, and medical and surgical
specialists including gynecologists, gynecologic oncologists,
dermatologists, infectious disease specialists, and surgeons
(see A, Supplemental Digital Content; http://links.lww.com/
LGT/A6). Work group members and advisors included
representatives from both sponsoring organizations and
other clinical specialties. Both sponsoring organizations used
their respective approval processes for the formal review and
appointment of the project chairs and WG members.

MANAGEMENT OF CONFLICTS OF INTEREST

All expert panel members complied with the CAP
conflicts of interest policy (in effect, October 2010), which
required disclosure of financial or other interests that may
have an actual, potential, or apparent conflict (see Appen-
dix, Supplemental Digital Content; http://links.lww.com/
LGT/A6). Both ASCCP and the CAP provided the funding
for this project; no industry funds were used in the
development of the consensus statements and recommen-
dations.

LITERATURE REVIEW AND CONSENSUS PROCESS

A computerized search was conducted for 4 of the 5 WGs
using the following electronic databases: OVID MEDLINE,
PubMed, Wiley Cochrane Library, and OCLC WorldCat, for
English-language articles only. All study designs and
publication types were included. Reference lists from
identified articles were examined for articles not identified
in the searches. The scope, key questions, search terms as
defined by the SC, and the literature review results are
displayed in the supplemental methodology material (see
Appendix, Supplemental Digital Content; http://links.lww.

com/LGT/A6). Screening and data extraction were com-
pleted using DistillerSR (Evidence Partners, Ottawa, Can-
ada) for WG2, 3, and 4.

Each identified article underwent an inclusion-exclusion
process, dual-independent reviews conducted by co-chairs
and WG members. On the basis of each WG’s inclusion-
exclusion criteria, articles were kept for full data extraction,
as ‘‘indirect background material,’’ or excluded from further
review. Articles with 2 differing votes were considered in
‘‘conflict.’’ Conflicts were adjudicated by both reviewers for
WG2 and WG3 and by co-chair referees when conflicts
could not be resolved. Co-chairs alone adjudicated WG4
conflicts. Conflicts included the ‘‘uncertain’’ reviews at the
title/abstract level and the ‘‘indirect background material’’
reviews at the full text level. Final data extractions were
performed by all WG members. After data extractions, WG
members crafted draft summations and recommendations.
The drafts were posted on the ASCCP Web site for open
comment for 26 days from mid-January to mid-February
2012. After review of the open comments, draft recommen-
dations were revised, if needed, before the consensus
conference held immediately preceding the March of 2012
ASCCP Biennial Meeting in San Francisco, CA.

Recommendations for terminology of squamous intraep-
ithelial lesions (WG2) and superficially invasive squamous
carcinomas (WG3) were based on the expert opinion of WG
members and advisors after their comprehensive review of
the literature. The recommendations from WG4, on use of
biomarkers, were chiefly driven by the specific data from the
comprehensive literature review. For this reason, an
independent assessment of the strength of the evidence
identified to support WG4’s recommendations was per-
formed by an expert in evidence evaluation, Dr Evan Myers
(Duke University), following WG4’s review and develop-
ment of recommendations.

At the consensus conference, WG members and advisors,
along with representatives from 35 participating organiza-
tions (see Table 5, Supplemental Digital Content; http://
links.lww.com/LGT/A6) and observers, deliberated on,
revised, and voted on the final draft recommendations;
observers did not vote. At least a two-thirds majority (67%)
was required for passage of each recommendation. The
LAST Project writing committee was tasked with adding to
the documentation the appropriate supporting detail and
explanatory material for the recommendations.

The CAP Independent Review Panel, the CAP Transfor-
mation Program Office Steering Committee, and the

Table 1. General Principles Underlying the LAST
Project

� There is unified epithelial biology to HPV-related squamous
disease.

� Each cytologic or histologic sample is only a statistical
representation of the patient’s true biology.

� The more samples or data points available, the more accurate
the assessment of the patient’s true biology.

� The true biology represents the risk for cancer at the current
time and, to a lesser extent, the risk for cancer over time.

� Diagnostic variation can be improved by:
- aligning the number of diagnostic terms with the number of
biologically relevant categories and
- the use of biologic markers.

Table 2. LAST Project WGs

WG1: Historical review of LAT HPV-associated squamous lesion
terminology

WG2: Squamous intraepithelial lesions, with subgroups:
Cervix and vagina
Vulva, penis, and scrotum
Anal canal and perianus

WG3: Superficially invasive squamous cell carcinoma (SISCCA),
with subgroups:
Cervix and vagina
Vulva, penis, and scrotum
Anal canal and perianus

WG4: Biomarkers in HPV-associated lower anogenital squamous
lesions

WG5: Implications and implementation of standardized
terminology
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ASCCP Executive Committee provided final review and
approval of the article.

HISTORICAL REVIEW OF LAT HPV-ASSOCIATED
SQUAMOUS LESION TERMINOLOGY—WG1

Work group 1 was in charge of framing the historical
development of terminology applied to HPV-associated
squamous lesions of the LAT and the influence of
terminology on clinical management.

The history of terminology for LAT-associated precancer
has developed along 2 separate paths depending on
whether the epithelial lesion is mucosal or cutaneous.
Terminology of mucosal cervical, vaginal, and anal lesions
was largely developed by general pathologists, gynecologic
pathologists, and gynecologists. In contrast, terminology for
cutaneous vulvar, penile, and perianal lesions was largely
developed by dermatologists and dermatopathologists.
Terminology for HPV-associated disease of the LAT has
changed numerous times during the last 120 years along
with our understanding of the disease process and the
treatment strategies.

Mucosal Terminology

Cervix: Preinvasive Lesions.—The earliest description of
intraepithelial precancer was by Sir John Williams in 1888
[16]. Subsequent descriptions of the ‘‘earliest histologic
changes of cervical cancer’’ as surface carcinoma or intraep-
ithelial carcinoma, and later carcinoma in situ (CIS), reflected
the histologic descriptions of cells that morphologically
looked like cancer but had not invaded below the basement
membrane [17–19]. The identification of CIS created a 2-
tiered clinical approach that fostered hysterectomy for
women with CIS and no treatment for women without it
(see Figure 2). By the early 1950s, it was increasingly clear
that surface lesions existed on the cervix that had abnormal
histologic features that did not fulfill the criteria for CIS.
These lesions seemed to have lower risk for progressing to
cancer than CIS does. A variety of confusing terms were
developed for these surface lesions, including anaplasia and
basal cell hyperplasia. In 1952, Reagan and Hicks [20] coined
the term atypical hyperplasia for cervical abnormalities with
‘‘greater degrees of differentiation than CIS and less risk for
subsequent development of cancer.’’ In the following year,
they replaced this with ‘‘dysplasia,’’ which they graded mild,
moderate, or severe [21]. The word ‘‘dysplasia’’ is derived
from the Greek word dys for ‘‘bad’’ and plasia for ‘‘molding’’
and has been used in many areas of medicine, usually to
describe a nonmalignant process. As late as the 1950s, some
pathologists and clinicians argued that CIS was not the
precursor to cervical cancer, but the common finding of CIS
adjacent to cervical cancer, and the nearly identical
incidence of both lesions eventually sealed this link [22,
23]. Although many acknowledged the difficulty in differ-
entiating severe dysplasia from CIS, women with CIS
continued to be treated by hysterectomy, whereas women
with severe dysplasia were more often treated by cold knife
conization.

In 1956, Koss and Durfee [24] described cells with
ballooned cytoplasm, labeling them koilocytes from the
Greek word for ‘‘empty space,’’ and noted the similarity to
descriptions of Reagan’s mild dysplasia. In 1976, Meisels
and Fortin [25] linked koilocytotic atypia with HPV.

The most profound change in cervical histologic termi-
nology came in 1969 when Richart proposed that cervical

carcinogenesis was a continuum of disease ranging from
mild dysplasia to cervical cancer [26, 27]. Because of this
morphologic spectrum, he coined the term cervical intraep-
ithelial neoplasia (CIN) to emphasize its association as a
precursor to cancer. Mild dysplasia was now termed CIN 1;
moderate dysplasia, CIN 2; and severe dysplasia, CIN 3.
Richart found ‘‘an absence of objective evidence’’ to support
the arbitrary division of CIN into 2 diseases—dysplasia and
CIS—and therefore basing therapy on such a distinction
was not valid. Because all grades of CIN were thought to be
on a continuum to cancer, treatment of all, based on the size
and location of the lesion, became common practice.
Treating even minor HPV-induced abnormalities quickly
threatened to overburden the capacity of hospital-based
surgical treatment of cervical precancer. In response, in-
office ablative treatment methods—first, cryotherapy and
later, CO2 laser ablation—were developed. However,
tradition and lingering misunderstanding of the precancer-
ous nature of CIS resulted in a slow demise of the term and
the use of hysterectomy as primary treatment for women
with CIS continued.

By the late 1980s, the biology of HPV and cervical
oncogenesis was increasingly understood. In addition, the
subjectivity of the differentiation between CIN 2 and CIN 3
became apparent. This led to increasing recognition that a 2-
tiered system of low- and high-grade intraepithelial lesions
was more biologically relevant and histologically reproducible
than the 3-tiered CIN 1, CIN 2, and CIN 3 terminology [28–
30]. The creation of the 1988 TBS cytology terminology
supported a similar low-grade and high-grade division [31].
However, the promotion of a 2-tiered terminology for
histology in the 1990s lacked official support by any
professional organizations and was never widely adopted.
The 2001 and 2006 ASCCP Consensus Guidelines for the
clinical management of cervical histological abnormalities use
a 2-tiered terminology for cervix, except in adolescents and
young women with CIN 2 and CIN 3 [32, 33]. This exception
in the ASCCP Consensus Guidelines perpetuated the clinical
reliance on a 3-tiered terminology for cervical histology for
managing adolescents and young women.

Two important changes in the management of intraep-
ithelial neoplasia began in the 1990s: expectant manage-
ment of CIN 1 and in-office excision of high-grade
precancer (CIN 2, 3) using the loop electrosurgical excision
procedure (LEEP). Unlike prior transitions that paralleled
changes in terminology, these were largely driven by a
better understanding of the transience of most CIN 1 lesions
and to improved excisional technology with LEEP that could
be performed safely in an office setting (see Figure 2).

In the new millennium, there has been renewed debate
about adopting a 2-tiered low-grade and high-grade
terminology for all LAT HPV-associated intraepithelial
lesions [34–36]. The primary concern regarding adopting a
2-tiered system for the cervical histology is that guidelines
for management of CIN 2, 3 in adolescents and young
women promoted expectant management of CIN 2 with the
option to follow lesions reported as CIN 2, 3 but not CIN 3
[33, 37, 38]. The counter arguments advanced for adopting a
2-tiered system include that it better reflects the known
biology of HPV-associated disease, that diagnostic variabil-
ity is reduced, and that management based on further
divisions in terminology does improve patient outcomes
[35]. The CAP-ASCCP LAST Consensus Conference
addresses these recent concerns.
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Table 3. Summary of Recommendations

Recommendation Comment

SQUAMOUS INTRAEPITHELIAL LESIONS, WG2

1. A unified histopathologic nomenclature with a single set of
diagnostic terms is recommended for all HPV-associated
preinvasive squamous lesions of the LAT.

2. A 2-tiered nomenclature is recommended for noninvasive
HPV-associated squamous proliferations of the LAT, which
may be further qualified with the appropriate –IN
terminology.

–IN refers to the generic intraepithelial neoplasia terminology,
without specifying the location. For a specific location, the
appropriate complete term should be used. Thus, for an –IN
3 lesion: cervix ¼ CIN 3, vagina ¼ VaIN 3, vulva ¼ VIN 3,

3. The recommended terminology for HPV-associated squamous
lesions of the LAT is LSIL and HSIL, which may be further
classified by the applicable –IN subcategorization.

anus ¼ AIN 3, perianus ¼ PAIN 3, and penis ¼ PeIN 3

SUPERFICIALLY INVASIVE SQUAMOUS CELL CARCINOMA, WG3

1. The term superficially invasive squamous cell carcinoma
(SISCCA) is recommended for minimally invasive SCC of the
LAT that has been completely excised and is potentially
amenable to conservative surgical therapy.

Note: Lymph-vascular invasion (LVI) and pattern of invasion
are not part of the definition of SISCCA, with the exception
of penile carcinoma.

2. For cases of invasive squamous carcinoma with positive
biopsy/resection margins, the pathology report should state
whether:

The examined invasive tumor exceeds the dimensions for
a SISCCA (defined below)

OR
The examined invasive tumor component is less than or

equal to the dimensions for a SISCCA and conclude that
the tumor is ‘‘At least a superficially invasive squamous
carcinoma.’’

3. In cases of SISCCA, the following parameters should be
included in the pathology report:

The presence or absence of LVI.
The presence, number, and size of independent

multifocal carcinomas (after excluding the possibility of a
single carcinoma).

4. CERVIX: SISCCA of the cervix is defined as an invasive
squamous carcinoma that:

Is not a grossly visible lesion, AND
Has an invasive depth of �3 mm from the basement

membrane of the point of origin, AND
Has a horizontal spread of �7 mm in maximal extent,

AND
Has been completely excised.

5. VAGINA: No recommendation is offered for early invasive
squamous carcinoma of the vagina.

Owing to the rarity of primary SCC of the vagina, there are
insufficient data to define early invasive squamous
carcinoma in the vagina.

6. ANAL CANAL: The suggested definition of superficially
invasive squamous cell carcinoma (SISCCA) of the anal canal
is an invasive squamous carcinoma that:

Has an invasive depth of �3 mm from the basement
membrane of the point of origin, AND

Has a horizontal spread of �7 mm in maximal extent,
AND

Has been completely excised.
7. VULVA: Vulvar SISCCA is defined as an AJCC T1a (FIGO IA)

vulvar cancer. No change in the current definition of T1a
vulvar cancer is recommended.

Current AJCC definition of T1a vulvar carcinoma:
Tumor �2 cm in size, confined to the vulva or perineum
AND
Stromal invasion �1 mm
Note: The depth of invasion is defined as the
measurement of the tumor from the epithelial-stromal
junction of the adjacent most superficial dermal papilla to
the deepest point of invasion.

8. PENIS: Penile SISCCA is defined as an AJCC T1a. No change
in the current definition of T1a penile cancer is
recommended.

Current AJCC definition of T1a penile carcinoma:
Tumor that invades only the subepithelial connective
tissue, AND
No LVI AND
Is not poorly differentiated (i.e., grade 3–4)

9. SCROTUM: No recommendation is offered for early invasive
squamous carcinoma of the scrotum.

Owing to the rarity of primary SCC of the scrotum, there is
insufficient literature to make a recommendation regarding
the current AJCC staging of early scrotal cancers.
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Cervix: Early Invasive Lesions.—Microinvasive carcino-
ma is defined as a lesion that is predominantly intraepithe-
lial with a focus of cells invading below the basement
membrane into the superficial stroma. The histologic criteria
for microinvasive carcinoma, particularly as related to the
depth, length, and breadth of the invasive component, has
varied greatly over the years, as has the importance of
lymph-vascular invasion (LVI), confluence, and tumor
volume. Therefore, this term and its definition have
remained controversial.

In 1947, Mestwerdt gave the first definition of micro-
carcinoma as a carcinoma with invasion no more than 5 mm
in depth [39]. Several other terms have been used, including
microinvasive carcinoma, early invasive carcinoma, very small
carcinoma, early invasive preclinical carcinoma, pin-point
invasion, and stage IA cervical carcinoma. Between 1961 and
1985, the International Federation of Gynecology and
Obstetrics (FIGO) changed the definition of stage IA
microinvasive carcinoma 6 times, with treatment varying
from conization alone, to the opposite extreme of radical
hysterectomy with pelvic lymphadenectomy [39]. Concern
continues to be expressed about marked interobserver
variability in diagnosing microinvasion, with many cases
of intraepithelial gland involvement being overinterpreted
and the depth of invasion measured by different methods
with variable measurement cutoffs.

Vaginal Preinvasive Lesions.—The first description of a
vaginal intraepithelial lesion was made at the Mayo Clinic in
1933 more than a century after vaginal cancer was first
described by Cruveilhie. For several decades, the lesion was
termed vaginal CIS and was felt to be very rare, an
impression that continued with Woodruff’s [40] 1981 review
of all literature on vaginal CIS in which he could find only
300 cases. However, increasing use of cytology and
colposcopy soon demonstrated that vaginal HPV-induced
squamous lesions were very common, particularly those of
lower grades than CIS. By the 1980s, the terminology of
vaginal intraepithelial neoplasia (VaIN) came into common
use, with VaIN 1 equating to mild dysplasia; VaIN 2, to
moderate dysplasia; and VaIN 3, to severe dysplasia/CIS
[41].

Anal Preinvasive Lesions.—Early descriptions of anal
preinvasive and invasive disease did not separate anal canal
from perianus. These were primarily cutaneous lesions
variously described as Bowen disease and CIS. It was not
until 1962 that the need to separate perianal from anal
tumors based on the different biology and behavior of these
diseases was proposed [42]. In 1971, Oriel and Whimster
[43] suggested the possible viral origin of Bowen disease in a
report of CIS adjacent to anal warts. The association of HPV
with anal precancer and cancer became plausible after
documentation of HPV-16 in cervical cancer. Subsequent

Table 3 Continued

Recommendation Comment

10. PERIANUS: The suggested definition for SISCCA of the
perianus is an invasive squamous carcinoma that:

Has an invasive depth of �3 mm from the basement
membrane of the point of origin, AND

Has a horizontal spread of �7 mm in maximal extent,
AND

Has been completely excised.

BIOMARKERS IN HPV-ASSOCIATED LOWER ANOGENITAL SQUAMOUS LESIONS, WG4

1. p16 IHC is recommended when the H&E morphologic
differential diagnosis is between precancer (–IN 2 or –IN 3)
and a mimic of precancer (e.g., processes known to be not
related to neoplastic risk such as immature squamous
metaplasia, atrophy, reparative epithelial changes, tangential
cutting).

Strong and diffuse block-positive p16 results support a
categorization of precancerous disease.

2. If the pathologist is entertaining an H&E morphologic
interpretation of –IN 2 (under the old terminology, which is a
biologically equivocal lesion falling between the
morphologic changes of HPV infection [low-grade lesion]
and precancer), p16 IHC is recommended to help clarify the
situation. Strong and diffuse block-positive p16 results
support a categorization of precancer. Negative or non–
block-positive staining strongly favors an interpretation of
low-grade disease or a non–HPV-associated pathology.

3. p16 is recommended for use as an adjudication tool for
cases in which there is a professional disagreement in
histologic specimen interpretation, with the caveat that the
differential diagnosis includes a precancerous lesion (–IN 2
or –IN 3).

4. WG4 recommends against the use of p16 IHC as a routine
adjunct to histologic assessment of biopsy specimens with
morphologic interpretations of negative, –IN 1, and –IN 3.

a. SPECIAL CIRCUMSTANCE: p16 IHC is recommended as
an adjunct to morphologic assessment for biopsy specimens
interpreted as � –IN 1 that are at high risk for missed high-
grade disease, which is defined as a prior cytologic
interpretation of HSIL, ASC-H, ASC-US/HPV-16þ, or AGC
(NOS).

Any identified p16-positive area must meet H&E morphologic
criteria for a high-grade lesion to be reinterpreted as such.
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documentation of oncogenic HPV types in both preinvasive
and invasive anal cancer confirmed this association, as
acknowledged by the International Agency for Research on
Cancer in 1995 [44, 45].

In 1981, Fenger and Bichel [46] published the first study of
dysplastic changes in the anal canal. In 1986, Fenger and
Nielsen [47] described the presence of dysplasia and CIS
adjacent to most anal canal carcinomas, showing that anal
lesions shared the common HPV-associated oncogenic
pathway seen in the cervix and other areas of the LAT. In
the same year, they introduced the terminology of
intraepithelial neoplasia in the anal canal (AIN). Analogous
to CIN, AIN was divided into 3 grades: AIN 1, AIN 2, and
AIN 3.

In the mid-1990s, the International Agency for Research
on Cancer monograph on the evaluation of carcinogenic
risks to humans supported the association of HPV with AIN
and anal cancer [45]. In 1996, Northfelt et al [48] introduced
the term anal squamous intraepithelial lesion as an alternative
to AIN, with low-grade anal squamous intraepithelial lesion
corresponding to AIN 1 and high-grade anal squamous
intraepithelial lesion comparable to AIN 2 or 3. In 2000, the
CAP published the cancer protocol for the examination of
specimens from patients with carcinoma of the perianus and

anal canal exposing the controversies regarding tumor
location and anatomic terminology [49]. This controversy
in the terms used to describe tumor location was further
explored by Wendell-Smith in 2000 [50]. The surgical
definition of the anal canal, proposed by the American
Joint Committee on Cancer (AJCC), is the most widely
accepted [51, 52]. By its definition, the anal canal extends
from the apex of the anal sphincter complex to the palpable
intersphincteric groove at the distal edge of the internal
sphincter muscle.

Cutaneous Terminology

Cutaneous HPV-associated precancers on the vulva,
perianus, and penis were all initially named after the 2
clinicians who first described them. In 1911, a dermatolo-
gist, Louis Queyrat, described lesions of the glans penis that
were subsequently named erythroplasia of Queyrat. In 1912,
JT Bowen described lesions on the shaft of the penis,
buttocks, and thighs that were given the eponym Bowen
disease [53]. As numerous descriptions of similar lesions on
the vulva and the perianus began to appear in the literature,
Bowen disease became the term applied to cutaneous
precancers throughout the LAT.

Figure 2. Changes to the terminology and number of tiers used to describe cervical precancer over time with corresponding management options
(procedure). See text for additional details. CKC, cold knife conization; Cryo, cryotherapy; RX, treatment. Modified with permission. Courtesy of J.
Thomas Cox.
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Vulvar Preinvasive Lesions.—The histological descrip-
tion of Bowen disease was a full-thickness intraepithelial
lesion, later termed carcinoma in situ by Woodruff and
Hildebrandt in 1958 [54]. However, it soon became clear
that cutaneous intraepithelial lesions were of 2 types and
perhaps of 2 different etiologies. In 1961, Abell and Gosling
[55] described 2 distinct histopathologic types as intraepi-
thelial carcinoma of Bowen’s type and intraepithelial carcinoma
simplex type. The natural history of these vulvar squamous
intraepithelial lesions was not well understood. There was a
general consensus that all of these intraepithelial lesions
were ‘‘premalignant’’ and required therapy. The 1972 report
by Friedrich [56] of a pregnant woman with multifocal
papular lesions of the vulva that histologically resembled
CIS and resolved spontaneously postpartum questioned the
consensus that these lesions required extensive treatment.
Friedrich suggested the term reversible vulva atypia, but in
1978, Wade, Kopf, and Ackerman coined the term Bowenoid
papulosis because these lesions looked histologically like
Bowen disease but were clinically different in both
appearance and in natural history [57].

The divergence in terminology between dermatopathol-
ogists and gynecologic pathologists for cutaneous areas of
the LAT continued in 1976 with the report from the
International Society for the Study of Vulvovaginal Disease
(ISSVD) on ‘‘New Nomenclature for Vulvar Disease’’ [58].
The ISSVD recommended the continued use of the term
squamous cell carcinoma in situ. It provided a classification of
atypical changes of the vulvar epithelium less atypical than
CIS under the rubric of ‘‘hyperplastic dystrophy with
atypia.’’ These were subclassified as mild, moderate, or
severe atypia depending on the extent of the intraepithelial
changes. Terms that were not recommended ‘‘because of
the confusion associated with the use’’ included Bowen
disease, erythroplasia of Queyrat, carcinoma simplex, and
leukoplakic vulvitis. In 1982, the term vulvar intraepithelial
neoplasia (VIN) was first introduced by Crum et al [59],
paralleling the CIN nomenclature. The term, VIN, eventually
gained great acceptance and adoption of similar terminol-
ogy for the description of penile (PeIN) and perianal (PAIN)
HPV-associated intraepithelial neoplasia followed. In 1986,
the ISSVD accepted VIN as a general category of
intraepithelial neoplasia with the grades of VIN 1, 2, and 3
[60]. The ISSVD added that condylomatous dysplasia was not
a preferred term.

In 1994, the World Health Organization published a second
edition of Histological Typing of Female Genital Tract Tumours
addressing vulvar tumor terminology [61]. In this work, the
term squamous intraepithelial lesion was introduced as an
encompassing term, including lesions classified as dysplasia
and CIS. The term VIN (including VIN 1, 2, and 3) was
included as an alternate to the dysplasia/CIS terminology.

The intraepithelial neoplasia (–IN) term did not com-
pletely dominate LAT cutaneous terminology, and numer-
ous names were proposed that reflected increasing
knowledge of the HPV-associated etiology of these lesions.
In 1994, Gross et al [62] demonstrated that typical
condylomata acuminata and flat condyloma-like lesions
were due to HPV-6 or�11, whereas papular and pigmented
lesions with severe atypia, referred to as Bowenoid
papulosis, were due to HPV-16.

In 2004, the ISSVD proposed a modified terminology for
VIN as 2 distinct processes: the ‘‘usual type’’ encompassed
high-grade VIN lesions (VIN 2 and 3) and were caused by
HPV and the ‘‘differentiated type’’ was not caused by HPV

[63]. The classification did not include grading of VIN
lesions. Cases formerly interpreted as VIN 1 were designat-
ed as a nonneoplastic disorder or as condyloma acumina-
tum. In the 2010 American Registry of Pathology Fascicle 13,
Kurman et al [64] proposed resurrecting the terms VIN 1
and VIN 2/3 and further subclassifying these as warty,
basaloid, mixed warty-basaloid, pagetoid, and differentiated
(simplex) VIN.

This lengthy history of vulvar terminology was paralleled
by changes in the management of the disease. Intraepithe-
lial lesions of the vulva were initially all considered to be
premalignant and aggressive therapy, usually surgical, was
recommended. As late as the mid-1960s, full or deep
vulvectomy was the standard treatment [65]. By the late
1970s, less aggressive therapies with vulvar sparing tech-
niques became more common [66]. In addition, treatment
based on other factors, such as patient age and the size and
extent of the lesion, was implemented.

In the 2011 ACOG-ASCCP Committee Opinion, VIN 1
lesions are considered condyloma and should be managed
accordingly [67]. The preferred treatment recommended for
high-grade VIN lesions is local excision, with 0.5- to 1.0-cm
margins, but modified ‘‘. . .to avoid injury to the clitoris,
urethra, anus, or other critical structures.’’ When invasion is
suspected, wide local excision is recommended. Laser
ablation is considered an acceptable treatment if cancer is
not suspected. Topical imiquimod 5% is also an acceptable
nonsurgical treatment of HPV-associated VIN 2, 3 [67].

Perianal Preinvasive Lesions.—The demarcation be-
tween the perianus and adjacent perineum in both sexes,
and the adjacent vulva in women, is not anatomically clear.
The terminology of perianal HPV-associated precancer has
paralleled the terminology of vulvar lesions. Common
terminology for perianal preinvasive lesions includes Bowen
disease, CIS, and PAIN grades 1, 2, and 3.

Penile/Scrotal Preinvasive Lesions.—Scrotal cancer was
the first cancer determined to have an environmental cause
(soot). In 1775, Sir Percival Pott described scrotal cancer as a
rare cancer overall but very common in young chimney
sweeps. In 1891, Tarnovsky first described a squamous
intraepithelial lesion of the penis. Twenty years later,
Queyrat and Bowen identified similar penile lesions [53].
As with terminology in other areas of the LAT, full-
thickness intraepithelial lesions on the penis or scrotum
were variously described as Bowen disease if on the shaft of
the penis or scrotum, erythroplasia of Queyrat if on the glans
penis, or CIS in any of these areas [57, 68]. Bowen disease
was described clinically as typically raised, white, and scaly,
whereas erythroplasia of Queyrat was usually a macular-
papular, red to violet, velvety lesion. In 1982, the terminol-
ogy of PeIN was introduced, akin to CIN and other HPV-
associated intraepithelial lesions.

In 1992, Della Torre et al [69] reported that HPV-related
warty and basaloid types of PeIN were more prevalent than
the non-HPV related differentiated type of PeIN. As with
squamous carcinoma of the vulva, 2 etiologic pathways to
penile cancer were proposed: one HPV related and the other
non-HPV related. More recently, the terms low-grade (LSIL)
and high-grade squamous intraepithelial lesion (HSIL) have
been proposed for squamous lesions of the penis [70]. In the
2011 Armed Forces Institute of Pathology Fascicle, the PeIN
terminology is used and further subclassified as differenti-
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ated or simplex PeIN and undifferentiated PeIN as warty,
basaloid, mixed warty-basaloid, with other descriptions
including small cell, spindle (clear) cell, pagetoid, and
pleomorphic types. It also recognized a mixed differentiated
and undifferentiated histology [71]. In this classification,
Bowenoid papulosis is considered as a separate lesion and is
not included as a PeIN lesion.

As summarized in this historical overview, the disparate
terminologies for squamous lesions of the anogenital tract
and their clinical management have morphed over time. The
next step in this evolutionary process is a common
nomenclature reflecting the morphologic and biologic
similarities of these lesions and our current understanding
of HPV-associated disease.

SQUAMOUS INTRAEPITHELIAL LESIONS—WG2

Work group 2 was in charge of determining whether the
current knowledge of HPV-associated biology could be
harmonized with histopathologic terminology across all
lower anogenital body sites and, if so, to develop
appropriate terminology. The ultimate goal of a unified
and scientifically based terminology is to optimize clinical
management by improving communication between pa-
thologists and clinicians.

Work group 2 reviewed 1,909 articles from the published
literature. After exclusions, 186 articles were included for
data extraction and analysis. Recent textbooks and profes-
sional society documents were also reviewed. The recom-
mendations were based on this comprehensive literature
review, expert opinion, and open comment period respons-
es. The current state of clinical management for noninvasive
cervical disease is based on guidelines from the ASCCP and
ACOG, which use a 2-tiered terminology for cervix, except
in adolescents and young women where a 3-tiered scheme
is used [33, 72]. The recent ASCCP/ACOG guidelines for
treating HPV-related vulvar disease are based on ISSVD
nomenclature with 2 tiers—condyloma and VIN [73, 74]. At
present, there are no formal guidelines for the management
of vaginal, anal, perianal, or penile noninvasive disease. As
described previously, there is considerable overlap in the
terminology between the body sites, with multiple varia-
tions of cytologic, gynecologic, dermatologic, and dermato-
pathologic terms used in an ad hoc fashion. This situation
leads to potential confusion about the meaning of individual
terms and complicates the development of appropriate
management guidelines. The following recommendations
were developed based on the common biology of HPV-
associated squamous disease at these sites.

WG2 Recommendation No. 1

A unified histopathologic nomenclature with a single set
of diagnostic terms is recommended for all HPV-associated
preinvasive squamous lesions of the LAT.

Rationale for Recommendation No. 1.—The compre-
hensive literature review and expert opinion support the
biologic and morphologic equivalence of HPV-associated
squamous proliferations across the LAT. Given this equiv-
alence, a unified histopathologic nomenclature is recom-
mended for all HPV-associated preinvasive intraepithelial
squamous lesions in the LAT. Biomarker characteristics, as
noted by WG4, are also consistent across LAT sites, lending
further support to this recommendation.

WG2 Recommendation No. 2

A 2-tiered nomenclature is recommended for noninvasive
HPV-associated squamous proliferations of the LAT, which
may be further qualified with the appropriate –IN termi-
nology. (–IN refers to the generic intraepithelial neoplasia
terminology, without specifying the location. For a specific
location, the appropriate complete term should be used.
Thus, for an –IN 3 lesion: cervix¼ CIN 3, vagina¼ VaIN 3,
vulva¼ VIN 3, anus¼AIN 3, perianus¼ PAIN 3, and penis
¼ PeIN 3.)

Rationale for Recommendation No. 2.—Current un-
derstanding of HPV biology does not support a 3-tiered
system of mild, moderate, severe dysplasia/CIS or –IN 1, 2,
3. Rather, as stated in the introduction, there is support for a
dichotomous separation of morphologic designations that
reflect transient active HPV replication and persistent HPV-
associated precancer. On the basis of the comprehensive
literature review by WG4, no biomarker data supported a 3-
tiered system (see below). Instead, data are consistent with a
2-tiered system with low-grade lesions that are generally
self-limited HPV infection and high-grade lesions that have
the potential to progress to invasive carcinoma. The
equivocal nature of the diagnosis of –IN 2, an intermediate
category that has no biologic correlate, is thought to
represent a mixture of low-grade and precancerous disease
that cannot be reliably distinguished based on hematoxylin
and eosin (H&E) morphology [10, 75]. The –IN 2 category is
not a reproducible histologic category among pathologists.
Studies of diagnostic concordance demonstrate considerable
interobserver variability reflected in very low j statistics [10].
As might be expected from this mixture of high- and low-
grade lesions, the risk of progression for lesions classified as
–IN 2 is intermediate between –IN 1 and –IN 3. In addition,
a substantial proportion of CIN 2 is found to represent CIN
3 on follow-up [6]. The recommendation for a 2-tiered
system also harmonizes LAT terminology with other
published systems, including those of recent textbooks
and professional societies [64, 73, 74, 76, 77].

As expected, classification agreement with lower variabil-
ity between observers can be improved in a 2-tiered versus a
3-tiered system [10, 28, 78–87]. Improved agreement among
pathologists leads to a more consistent and reproducible
diagnosis, which may lead to more valid clinical outcome
data. Further methods for more precise classification of
identified lesions using biomarkers are discussed in the
recommendations from WG4. There is evidence to show
that using certain biomarkers significantly increases inter-
observer agreement [88–91].

Considerable discussion occurred at the LAST consensus
meeting and during the open comment period regarding the
utility of maintaining an intermediate or equivocal category
(i.e., –IN 2). The most frequently raised rationale for
retaining this category was that current management
guidelines for the cervix recommend conservative manage-
ment of this intermediate category in young reproductive-
aged women. Hence, there was concern for overtreatment
should the –IN 2 category be merged into a high-grade tier.
Given this concern, it was decided that qualifying the 2-
tiered diagnosis with the relevant –IN category in paren-
theses is appropriate. This qualified 2-tiered stratification is
similar to the recommendation for the initial, transitional
TBS terminology from 1989 and 1991 that proposed a 2-
tiered cytologic squamous intraepithelial lesion classification
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with the option for further subclassification such as mild,
moderate, or severe dysplasia (CIN 1, 2, or 3) [92].

WG2 Recommendation No. 3

The recommended terminology for HPV-associated
squamous lesions of the LAT is low-grade squamous
intraepithelial lesion (LSIL) and high-grade squamous intraep-
ithelial lesion (HSIL), which may be further classified by the
applicable –IN subcategorization.

Rationale for Recommendation No. 3.—This recom-
mendation harmonizes the descriptive terminology for
cytology and histopathology for biologically similar HPV-
associated squamous lesions of the LAT. This terminology is
also the one used for 2-tiered histologic systems in recent
textbooks published in the field [64, 76, 77]. In addition, this
terminology was the most widely supported by responses
during the open comment period and at least a 67%
supermajority of the participants at the consensus confer-
ence.

Concern was expressed that using the same terminology
for cytology and histomorphology would not allow for
distinction as to whether the diagnosis was associated with
a cytologic or histologic specimen. On a written pathology
report, the specimen type is clearly stated, so this confusion
is minimized. However, in short-hand verbal communica-
tion, it may be important to designate reports as associated
with cytology or histology specimens. The option of adding
the specific –IN terminology with the basic 2-tiered
classification would also help to identify these samples as
histopathology.

The hallmark of SIL is an abnormal cellular proliferation
with nuclear atypia that includes enlargement, pleomor-
phism, change in chromatin texture, and irregular nuclear
borders. With increasing severity of SIL, the nuclear-to-
cytoplasmic ratios increase, mitotic activity increases, and, in
most cases, the cells appear more immature. It is important
to note that nuclear changes are usually present throughout
the full thickness of the epithelium, irrespective of the
severity of the lesion. For that reason, cytologic sampling of
the superficial layers can detect both low- and high-grade
lesions. In general, it is the relative maturation or lack of
maturation of the cytoplasm in the superficial layers,

coupled with persistent mitotic activity, that defines the
severity of the process.

Criteria that define the 2-tiered classification system:
LSIL:
� Proliferation of squamous or metaplastic cells with

abnormal nuclear features including increased nuclear
size, irregular nuclear membranes, and increased nuclear-
to-cytoplasmic ratios. There is little cytoplasmic matura-
tion in the lower third of the epithelium, but maturation
begins in the middle third and is relatively normal in the
upper third. Mitotic figures are limited to the lower one
third of the epithelium (see Figure 3A).

And/or
� The presence of diagnostic cytopathic effect of HPV

(koilocytosis) including multinucleation, nuclear enlarge-
ment, and pleomorphism accompanied by perinuclear
halos without the features of a high-grade lesion (see
Figure 3B).

HSIL:
� Proliferation of squamous or metaplastic squamous cells

with abnormal nuclear features including increased
nuclear size, irregular nuclear membranes, and increased
nuclear-to-cytoplasmic ratios accompanied by mitotic
figures. There is little or no cytoplasmic differentiation
in the middle third and superficial thirds of the
epithelium. Mitotic figures are not confined to the lower
third of the epithelium and may be found in the middle
and/or superficial thirds of the epithelium (see Figure 4).

It is important to NOT overcall LSIL as HSIL. Low-grade
SIL is a common finding, especially on cervical biopsies.
These are typically self-limited HPV infections that will
resolve spontaneously.

Special circumstances:
Abnormal mitosis or significant nuclear atypia (see Figure 5):

Abnormal mitoses and substantial nuclear atypia are more
commonly seen in high-grade lesions. Some consider
lesions with the overall morphology of LSIL, with either
marked nuclear atypia in the lower third of the epithelium
or atypical mitoses at any level, to be consistent with
HSIL. As noted in WG4’s recommendations, positive p16

Figure 3. A, Vagina: LSIL (VaIN 1). B, Cervix: LSIL (CIN 1). In both images, the nuclei in the lower one third of the epithelium are enlarged with
variable size and increased nuclear-to-cytoplasmic ratios. Cells in the upper layers show changes associated with HPV infection including nuclear
size variability, multinucleation or binucleation, and cytoplasmic koilocytic change. Abnormal mitoses and marked nuclear atypia are not present.
A, High power, H&E. B, Medium power, H&E.
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staining in this circumstance supports the diagnosis of
HSIL.

Thin SIL (historically called thin dysplasia; see Figure 6):
Morphologically, these are immature intraepithelial le-
sions less than 10 cells thick. If a lesion is unequivocally
SIL with significant immature abnormal basal prolifera-
tion or mitosis above the basal cells, it is designated as
HSIL. If there is doubt about the nature of the
proliferation (e.g., immature metaplasia versus SIL) then
p16 staining can be used as per WG4 Recommendation
No. 1.

Keratinizing SIL (see Figure 7): A markedly atypical
keratinizing proliferation is high grade. These lesions are
defined by an abnormal keratinizing layer on the surface.
The epithelium has dyskeratotic cells with markedly
atypical, often pleomorphic nuclei. There is an abnormal
proliferation of basal-type cells, but these often have more
eosinophilic cytoplasm than is seen in mucosal high-
grade lesions. These changes are most often seen in
cutaneous sites with keratinizing epithelium such as vulva

or perianus, although these changes may occasionally be
seen in a mucosal epithelium such as cervix and vagina.

Dysplasia extending into the endocervical glands (see Figure 8):
In general, grading of lesions extending into the
endocervical glands can be performed as with surface
lesions. If the abnormal basal proliferation fills the gland
with no or minimal evidence of maturation, this should be
classified as high grade. However, it is important to be
aware of the possibility of tangential sectioning of
epithelial basal layers that may make accurate grading
difficult or impossible.

Condyloma acuminatum (see Figure 9): Condyloma acumi-
natum is, by definition, a papillary proliferation with low-
grade cytopathic features of HPV infection. The majority
are caused by low-risk HPV types 6 and 11. Lesions
within this spectrum are designated as LSIL, with the
additional optional designation of condyloma in paren-
theses. Condylomas are common in external anogenital
areas and less frequent in the cervix and vagina.

Figure 4. A, Cervix: HSIL (CIN 3). B, Anal: HSIL (AIN 3). These mucosal lesions have a full-thickness proliferation of abnormal immature or
parabasal-like cells. There is loss of nuclear polarity, anisonucleosis, and increased nuclear-to-cytoplasmic ratios. Mitoses are seen in the upper two
thirds of the epithelium. A and B, High power, H&E.

Figure 5. A and B, Cervical HSIL (CIN 2). A, Marked nuclear atypia is seen extending throughout the full thickness of the epithelium. Unlike classic
–IN 3, these cells have more abundant cytoplasm. However, this degree of nuclear change is considered to be high grade. B, In this biopsy, there are
abnormal mitoses (arrows) that are in the lower one third of the epithelium. The overlying cells show maturation and koilocytic change. The presence
of these abnormal mitoses suggests HSIL and, in the presence of block-positive p16 staining, the diagnosis is HSIL (CIN 2). A and B, High power, H&E.
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Bowenoid papulosis (see Figure 10): The clinical morphology
of Bowenoid papulosis consists of small cutaneous
papules that have high-grade histomorphology indistin-
guishable from –IN 3. In small or partial biopsies, an
unequivocal diagnosis of Bowenoid papulosis is not
possible based solely on microscopic findings. In the
appropriate clinical setting of a patient with small,
cutaneous anogenital papules, a note stating that the
differential diagnosis includes Bowenoid papulosis may be
warranted. If the lesion is excised and its small size can be
identified, it can be diagnosed as HSIL with an additional
designation of Bowenoid papulosis in parentheses.
Bowenoid papulosis may have a lower risk of progression
to cancer than cutaneous HSIL found in larger plaques
(Bowen disease).

Use of LAST Terminology in a Pathology Report

The recommended terminology for squamous intraepi-
thelial lesions should be used as with any other diagnostic

terms in a routine surgical pathology report. In general,
when an –IN qualifier is used in parentheses, the lesion
grade should be based on the H&E histomorphology of the
lesion. However, if a biomarker is used to evaluate the
specimen, as specifically recommended by WG4, the results
may override the original H&E interpretation. For example,
if a putative –IN 2 lesion is negative for p16, the lesion
represents either LSIL or a non–HPV-associated mimic, and
should be reported as such (see Figures 16–18).

SUPERFICIALLY INVASIVE SQUAMOUS CELL
CARCINOMA—WG3

Work group 3’s charge was to review data across LAT
sites to recommend specific terminology for minimally
invasive squamous cell carcinoma (SCC), especially where
minimal invasion is not well defined (i.e., anus). If possible,
unification of terminology across sites was favored. Such
terminology should be designed to provide clear and
relevant communication between pathologists and clini-

Figure 6. A and B, Cervix: HSIL (CIN 3). Both A and B demonstrate a thin SIL. The epithelium is less than 10 cells in thickness but shows marked
nuclear atypia with anisonucleosis, mitotic activity above the basal layer, and loss of nuclear polarity consistent with a high-grade lesion. A and B,
High power, H&E.

Figure 7. A, Cervix: HSIL (CIN 3). B, Perianus: HSIL (PAIN 3). High-grade keratinizing SIL often shows more cellular maturation in the middle layers
of the epithelium as is seen in A. In both panels, there is an abnormal keratinizing surface, and mitoses are seen throughout the epithelium. Although
keratinizing dysplastic change is most commonly seen in cutaneous anogenital sites, (B) they may be seen in the mucosal areas such as the cervix or
anal canal. A and B, High power, H&E.
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cians, with a specific focus on reconciling histopathologic
diagnoses with current clinical management. Work group 3
identified 1863 articles in its comprehensive literature search
and extracted data from 194. Most articles dealt with cervical
disease, but some articles did address vulvar, penile, anal,
and perianal diseases. This literature review was supple-
mented with background information, the current AJCC
Cancer Staging Manual (7th edition) and errata, and other
current pathology textbook resources [52]. The recommen-
dations are based on this comprehensive literature review,
expert opinion, open comment period responses, and
consensus conference discussion.

The literature review highlighted a widespread but
inconsistent use of ‘‘microinvasive’’ terminology. There are
a variety of definitions, per site and between sites. Different
sites use different defining parameters. There are outstand-
ing methodological issues such as multifocality and preci-
sion in measurement. The use of some potential prognostic
parameters, for example, LVI, varies among systems and

sites. There is lack of clarity in reporting margin involvement
by invasive carcinoma or intraepithelial neoplasia. There is
no current definition identified for minimally invasive
cancers of the anal canal and perianus. Cancer of the
perianus is staged as skin cancer, not as anal cancer or
vulvar cancer, and the vulvar and perianal regions anatom-
ically overlap in women. The central conclusion of the
literature review was that adopting a category of superfi-
cially invasive squamous cell carcinoma (SISCCA) based on
clinical outcome for these sites would have several potential
benefits: clear identification of groups that might be
amenable to conservative treatment (e.g., cervix), permit
comparison of results for management of identical stage
disease across body sites, and eliminate confusion in
defining early invasive disease across body sites.

Superficially invasive squamous cell carcinoma is defined
based largely on depth and width of invasion. The
diagnostic criteria proposed for SISCCA recognize that the
risks for metastasis differ across body sites. In addition,
biopsy reports should include consistent terminology for
lesions that have been completely excised and those that
have positive margins.

Reports on minimally invasive squamous carcinomas
could merely state the diagnosis and list all objective
findings of potential prognostic importance, such as depth
and width of invasion and any LVI, rather than define a
category of SISCCA for invasive carcinomas that might be
amenable to local excisional (conservative) treatment only.
However, defining the features of a SISCCA category for
each LAT site would have 3 major advantages. First,
although a listing of prognostic parameters alone might be
sufficient for the oncologic subspecialist’s management of
patients, it is not optimal reporting for all health
professionals managing LAT neoplasia who may only
occasionally deal with SISCCA. The role of the modern
pathologist is to integrate objective parameters into a
definitive diagnostic report based on evidence-based
outcomes. Using this approach, the surgical pathology
report delivers synthesized information relevant to clinical
management rather than just data points. A clearly defined
category of SISCCA identifies those patients who can be
potentially managed by local treatment only. Second, a
well-defined category of SISCCA will permit comparative

Figure 8. Cervical LSIL (CIN 1). Low-grade squamous intraepithelial
lesion extends into an endocervical gland neck. When the full thickness
of the abnormal epithelium is seen, the interpretation is straightforward.
In areas with tangential sectioning (arrow), care must be taken not to
overcall HSIL. Medium power, H&E.

Figure 9. A, Perianus: LSIL (condyloma). B, Vulva: LSIL (condyloma). Low-grade lesions with a papillary growth pattern may be designated as
condylomas in the proper clinical setting. These lesions should not demonstrate high-grade features. A, Low power, H&E. B, Medium power, H&E.
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research in the management of identical groups of patients,
which is not assured if only prognostic parameters are
listed. Third, defining SISCCA would eliminate confusion
in dealing with the parameters of early invasive disease
that exists in some anogenital sites, such as the cervix.

The first 3 recommendations from WG3 are general and
are to be applied across all LAT sites. These are followed by
an additional 7 site-specific recommendations that include
measurement recommendations where these have been
shown to have prognostic significance. A subsequent paper
with detailed methods of measurement is planned for future
publication.

WG3 Recommendation No. 1

The term superficially invasive squamous cell carcinoma
(SISCCA) is recommended for minimally invasive squa-
mous cell carcinoma of the LAT that has been completely
excised and is potentially amenable to conservative surgical
therapy. Note: Lymph-vascular invasion (LVI) and pattern
of invasion are not part of the definition of SISCCA, with
the exception of penile carcinoma.

Explanatory Notes: Recommendation No. 1.—Resec-
tion margin status is best determined from a single marked
or inked surgical excisional biopsy. In the cervix, for
example, this will usually mean a LEEP or cone specimen.
Punch biopsies may identify invasive carcinoma, but their
size is usually suboptimal to definitively identify SISCCA. In
the setting of multiple specimens from the same lesion, the
final diagnosis must be based on the consideration of all the
findings. For example, if a 3-mm punch cervical biopsy
shows invasive squamous carcinoma 2 mm in depth and a
subsequent LEEP specimen shows only a healing biopsy site
without residual carcinoma, then SISCCA is present.

WG3 Recommendation No. 2

For cases of invasive squamous carcinoma with positive
biopsy/resection margins, the pathology report should state
whether:

The examined invasive tumor exceeds the dimensions for a
SISCCA (defined below)

OR
The examined invasive tumor component is less than or

equal to the dimensions for a SISCCA and conclude
that the tumor is ‘‘at least a superficially invasive
squamous carcinoma.’’

Figure 10. A, Vulva: HSIL (Bowenoid papulosis). B, Penis: HSIL (PeIN 3). In A, the entire extent of the high-grade lesion can be seen, and given the
small size and location, Bowenoid papulosis can be included in parentheses in the diagnoses. In B, only a portion of the lesion can be seen and,
although Bowenoid papulosis may be suggested in a comment, it should not be part of the diagnostic line. A, Low power, H&E. B, High power, H&E.

Figure 11. Cervical SISCCA with less than 3 mm (line); LVI is present
(arrows). It was completely excised. Low power, H&E. Reprinted with
permission from Journal of Lower Genital Tract Disease (2011;15:146–
57). Copyright 2011, American Society for Colposcopy and Cervical
Pathology.

Figure 12. Superficially invasive squamous cell carcinoma of the anal
canal with a nest of malignant squamous cells invading into the stroma.
Note overlying HSIL. Medium power, H&E.
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Explanatory Notes: Recommendation No. 2.—Anogen-
ital tract biopsies may show invasive squamous carcinoma
with invasive disease at the margins. In this clinical
situation, it is important to clearly indicate whether the
current specimen qualifies for SISCCA (if no more invasive
disease is identified) or whether more advanced disease is
already evident.

In this recommendation, positive biopsy or resection
margins refers to invasive carcinoma at the surgical
resection margin. The presence of HSIL at the surgical
margins does not negate the diagnosis of SISCCA; however,
its presence should be reported.

WG3 Recommendation No. 3

In cases of SISCCA, the following parameters should be
included in the pathology report:

The presence or absence of LVI.
The presence, number, and size of independent multifocal

carcinomas (after excluding the possibility of a single
carcinoma).

Explanatory Notes: Recommendation No. 3.—Lymph-
vascular invasion and tumor multifocality may play a role in
the management of LAT squamous carcinomas but are not
usually criteria in the diagnosis of SISCCA. However, these
2 parameters should also be reported.

Lymph-vascular invasion is most reliably defined when
the following features are identified in an H&E histologic
section: a tumor island is present within a space, the space
has an apparent endothelial lining, the tumor is adherent to
the lining, the space is not due to retraction artifact, and the
finding is beyond the invasive front. Frequently, however,
LVI is only identified within the invasive tumor front and
the latter criterion cannot be met. Immunohistochemical
(IHC) staining for vascular and lymphatic endothelium may
be used to confirm the presence of LVI. The absence of IHC
staining, however, does not exclude the presence of LVI
because a variety of preanalytic and technical factors can
lead to negative IHC staining of the endothelium.

Site-Specific Recommendations

After establishing the primary general recommendations
for SISCCA, the current terminology systems and evidence
for each specific anogenital site were reviewed, and
recommendations were adopted.

Cervix.—It is thought that all SCCs of the cervix are
attributable to HPV [93]. There are abundant data that early
invasive squamous carcinoma (SCC) of the cervix can safely
be treated conservatively. Historically, a variety of terms,
including microinvasive carcinoma, have been used to label
this group. Criteria for defining patients amenable to
conservative management have changed over the years.

Initially, invasive squamous carcinomas as deep as 5 mm,
regardless of LVI, were considered to be amenable to
conservative therapy, but evidence accumulated that met-
astatic lymph node disease and/or local recurrence occurred
in a small, but significant proportion of these patients [94–
97]. Consequently, more restrictive definitions of minimally
invasive squamous carcinoma were proposed.

Currently, 2 principal systems are used: the first,
developed by the Society of Gynecologic Oncologists
(SGO), is more commonly used in the United States and
the second, developed by FIGO, is used in other parts of the
world. Staging of minimally invasive squamous carcinoma

differs between these 2 systems, making comparisons
difficult.

In 1973, SGO defined microinvasive cervical carcinoma as
any lesion in which neoplastic cells invade the stroma, in 1
or more sites, to a depth of 3 mm or less below the base of
the epithelium, without lymphatic or blood vessel involve-
ment [98, 99]. The margins of the specimen must be clear of
the lesion [76]. The SGO definition does not comment on
the width of the lesion. Clinical studies and expert opinion
have generally concluded that ‘‘microinvasive’’ SCC can be
managed conservatively by cervical conization, LEEP
excision, or simple hysterectomy, although more restrictive
depth criteria of 2 mm or even 1 mm have been proposed or
used [98, 100–113].

In the last 40 years, accumulated evidence indicates that
there are significant deficiencies in the SGO criteria for
‘‘microinvasive’’ disease. No lateral or horizontal criteria are
used in the SGO definition of ‘‘microinvasive’’ carcinoma,
although tumor volume has been shown to be a major
predictor of lymph nodal metastases [114, 115]. Occasional
cases have been reported with extensive lateral spread and
tumor volume, but with less than 3 mm depth of invasion
that still meets the criteria for SGO ‘‘microinvasive’’
carcinomas [116]. The 2009 revised CAP protocol for
cervical carcinoma introduced a 7-mm maximal lateral
extent for ‘‘microinvasive’’ carcinoma [117]. Moreover, the
prognostic significance of LVI in minimally invasive
carcinomas remains unclear [105]. The presence of LVI
strongly correlates with the depth of invasion and tumor
volume, and this correlation is a major confounding variable
[110, 111, 118]. Clinical studies have shown LVI to be an
inconsistent predictor of lymph node metastases in cases of
invasive carcinoma 3 mm or less in depth [105, 119–123].
Consequently, it is unclear whether LVI should remain an
unequivocal exclusion criterion to preclude conservative
management among cases in which the depth of invasion is
3 mm or less. Although the SGO definition of ‘‘microinva-
sion’’ requires that the lesion be entirely excised, it is unclear
whether this requires the margin to be free of invasive
squamous carcinoma, HSIL (CIN 3), or any SIL (CIN).
Finally, perpetuation of the use of the SGO microinvasive
carcinoma concept may continue to impair the international
comparability of cervical carcinoma management.

The AJCC (TNM) and FIGO staging classifications are
concordant albeit with minor nomenclature discrepancies.
For example, AJCC T1a is labeled as FIGO IA. Large cervical
carcinomas are staged clinically, but early-stage carcinomas
are defined by pathologic examination of a biopsy specimen.
FIGO stage I is a carcinoma strictly confined to the cervix
(extension to the corpus is disregarded) [124]. Any grossly
or clinically identified carcinoma is staged as IB. Colposcopic
suspicion or identification of an invasive carcinoma alone
does not lead to a diagnosis of stage IB. Stage IA carcinoma
is present when the invasive disease is only identified
microscopically, and stromal invasion is limited to 5 mm or
less and to a lateral or horizontal width of 7 mm or less
[125]. The depth of invasion is measured from the base of
the epithelium of the presumptive point of origin, whether
squamous or glandular. Vascular space involvement, either
venous or lymphatic, does not alter the staging. Stage IA1
lesions, a subset of IA, has a depth of invasion of 3 mm or
less, whereas stage IA2 carcinomas have invasion of greater
than 3 mm. These 2 subsets of disease reflect an increasing
risk of metastatic lymph node disease secondary to
increasing tumor volume.
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Since the adoption of FIGO IA staging methods more
than 15 years ago, evidence has accumulated and confirmed
the clinical utility of the FIGO IA1 and IA2 subsets. The
proportion of patients with lymph node metastases in FIGO

IA1 or invasive carcinomas 3 mm or less in depth is
negligible, and many authors have concluded that local
excision is adequate management [97, 121, 126–133].
Nevertheless, some have adopted the presence of LVI, or
‘‘extensive’’ LVI, as an exclusion criterion for conservative
management [105, 110, 111, 134]. In contrast, there is an
increased prevalence of both lymph node metastases and
recurrence after local excision in FIGO IA2, and many
studies conclude that local excision alone is inadequate for
this group of patients [39, 103, 118, 126, 128, 130, 134–138].

In summary, the comprehensive literature review and
expert opinion supports that a unifying terminology for
invasive squamous carcinoma of the cervix be based on the
widely adopted FIGO system and that cervical SISCCA is
equivalent to a FIGO IA1.

WG3 Recommendation No. 4.—Cervix.—Superficially inva-
sive squamous cell carcinoma of the cervix is defined as an
invasive squamous carcinoma that:

Is not a grossly visible lesion, AND
Has an invasive depth of �3 mm from the basement

membrane of the point of origin, AND
Has a horizontal spread of�7 mm in maximal extent, AND
Has been completely excised.

Rationale for Recommendation No. 4.—Patients with SISCCA
of the cervix may have SIL (CIN) at margins of excision (see
Figure 11). The diagnosis of SISCCA is not excluded based
on this parameter. Persistent or recurrent cervical disease
may occur in women with negative margins or those
involved by SIL, and both groups remain at risk for
persistent or recurrent SIL [98]. Women with involved
margins are at increased risk for both the presence of
multifocal invasive squamous carcinoma and persistent SIL
[96, 137, 139–143]. Clinical follow-up or immediate
reexcision may be chosen in the management of women
with SIL at the surgical margins.

Vagina.—Vaginal cancers are rare. Approximately 40% to
60% of SCCs of the vagina are attributable to HPV [93]. In
addition, vaginal squamous carcinomas are, in general, not
amenable to local resection. FIGO uses clinical staging for
cancer of the vagina. All available data before the first
definitive treatment should be used, including the results of
biopsy or fine needle aspiration of regional lymph nodes.
Pathologic staging of vaginal cancer focuses on examination
of the resected specimen, including pelvic and retroperito-
neal lymph nodes. The current AJCC definition of a T1
(FIGO stage I) tumor is one confined to the vagina. T1
tumors are not further subdivided. Scant literature on the
behavior of minimally invasive squamous carcinoma is
available [144–146]. On the basis of the lack of evidence on
early vaginal carcinoma and the general absence of a local
resection option, no recommendation could be made to
define SISCCA of the vagina.

WG3 Recommendation No. 5—Vagina.—No recommenda-
tion is offered for early invasive squamous carcinoma of the
vagina. Owing to the rarity of primary SCC of the vagina,
there are insufficient data to define early invasive squamous
carcinoma in the vagina.

Rationale for Recommendation No. 5.—The literature review
yielded no data to recommend changes to the current
staging for vaginal SCC. It is staged clinically and uses all
available data including biopsy results and regional lymph

Figure 13. Cutaneous anogenital SISCCA: measurement of the depth
of invasion. A, The depth of invasion is measured from the epithelial-
dermal junction of the adjacent-most superficial dermal papillae to the
deepest point of invasion. This measurement is applicable whether the
surface epithelium is ulcerated or keratinized. This is the AJCC-
recommended method of measuring vulvar squamous cell carcinomas
in determining whether a tumor is stage T1a or T1b. B, Measurement
for the thickness of the tumor when the epithelial surface is intact. If the
tumor is keratinized, the thickness of the tumor is measured from the
granular cell layer to the deepest point of invasion. For squamous cell
carcinomas, the convention is to measure from the bottom of the
granular cell layer. If the epithelium is not keratinized, the thickness of
the tumor is measured from the surface of the tumor to the deepest
point of invasion. C, Measurement for tumor thickness when the tumor
is ulcerated. The tumor thickness is measured from the surface of the
ulcerated tumor to the deepest point of invasion. For SCC, the depth of
invasion is a more accurate measurement of the true depth of the tumor,
as measured from the epithelial dermal junction of the adjacent dermal
papillae to the deepest point of invasion. Reprinted with permission.
Figure � E.J. Wilkinson, 2007 From AJCC Cancer Staging Manual, 6th
ed. New York, NY: Lippincott, Williams & Wilkins; 2002.
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node fine needle aspiration to determine definitive treat-
ment. Squamous cell carcinoma confined to the vagina is an
AJCC T1 tumor (FIGO stage I). T1 tumors are not further
subdivided.

Anal Canal.—Approximately 90% to 93% of anal canal
SCC is attributable to HPV [93]. Historically, abdomino-
perineal resection was the primary management for anal
canal cancer [52, 147, 148]. In the 1980s, primary surgical
therapy was supplanted by combined modality therapy with
radiation and chemotherapy. Combined modality therapy
has achieved superior survival rates and reduced recurrence
rates while preserving the anal sphincter [149]. Surgical
therapy was reserved for those with poor performance
status, those who declined a colostomy, and those with
small, well-differentiated tumors [150]. Local surgical
excision can provide excellent outcomes for patients with
tumors that are small (,1 cm) and do not infiltrate the
sphincter [150, 151]. The significance for the diagnosis of
‘‘microinvasive squamous cell carcinoma’’ in the anal canal
is undetermined [152].

WG3 Recommendation No. 6.—Anal Canal.—The suggested
definition of superficially invasive squamous cell carcinoma
(SISCCA) of the anal canal is an invasive squamous
carcinoma that:
Has an invasive depth of �3 mm from the basement

membrane of the point of origin, AND
Has a horizontal spread of �7 mm in maximal extent, AND
Has been completely excised.

Rationale for Recommendation No. 6.—The current AJCC
definition of a T1 anal tumor is 2 cm or less in greatest
dimension (see Figure 12) [52, 147, 148]. T1 tumors of the
anal canal are not subdivided further. Combined modality
therapy is the current primary therapy and standard of care
for anal SCC but also has associated morbidity [153].
Historically, patients with small cancers excised with clean
margins have had good outcomes [150, 151]. As more early
invasive anal cancers are diagnosed (owing to increased
awareness and screening), highlighting minimally invasive
cancers that are potentially amenable to conservative
sphincter-sparing surgical therapy with lower morbidity
than combined modality therapy is imperative. The sug-
gested definition of anal canal SISCCA, albeit arbitrary, is
similar to that for the cervix. It will allow capturing of
consistent, prospective data for this potentially important
category. In addition, it is our opinion that the conservative
management of a patient with anal SISCCA should include
an evaluation by an expert experienced with high-resolution
anoscopy and anal canal cancer.

Vulva.—Approximately 40% to 50% of SCCs of the vulva
are attributable to HPV [93]. Current staging for SCCA of
the vulva is the same regardless of the etiology. The AJCC
definition of a T1a (FIGO IA) vulvar squamous carcinoma is
a lesion 2 cm or less in size, confined to the vulva or
perineum, and with stromal invasion of 1 mm or less. T1b
(FIGO IB) lesions are those more than 2.0 cm in size or any
size with stromal invasion of more than 1.0 mm. FIGO adds
that stage I lesions are node-negative.

WG3 Recommendation No. 7—Vulva.—Vulvar SISCCA is
defined as an AJCC T1a (FIGO IA) vulvar cancer. No change
in the current definition of T1a vulvar cancer is recom-

mended. The current AJCC definition of T1a vulvar
carcinoma is:
Tumor 2 cm or less size, confined to the vulva or perineum
AND Stromal invasion of 1 mm or less.

Note: The depth of invasion is defined as the measure-
ment of the tumor from the epithelial-stromal junction of
the adjacent-most superficial dermal papilla to the deepest
point of invasion.

Rationale for Recommendation No. 7.—The depth of
invasion is defined as the measurement of the tumor from
the epithelial-stromal junction of the adjacent-most super-
ficial dermal papilla to the deepest point of invasion (see
Figure 13). Measurement of depth can be problematic in the
vulva (e.g., in an ulcerated lesion). Measurement is less
likely to be an issue on excisional than on punch biopsy
specimens. The current prognostic literature uses depth as
the most important measurement. Prospective collection of
thickness data may provide prognostication in the future.
On the basis of the literature review, no changes to the
current AJCC definition are suggested.

The purpose of defining a separate category of superfi-
cially invasive lesions is that these lesions have an extremely
low risk of lymph node metastases and hence may be
treated less aggressively than larger tumors [154]. Vulvar
stage IA lesions can be managed by wide local tumor
excision without inguinofemoral node dissection [155, 156].
Lymph node dissection can then be performed if final
pathology shows a lesion exceeding ‘‘superficially invasive’’
criteria. For the vulva, the definition is well established and
in use by the AJCC, as well as CAP and ISSVD.

Penis.—Cancers of the penis are rare in the United States.
Approximately 40% of SCCs of the penis are attributable to
HPV [93]. The AJCC definition of a T1a penile squamous
carcinoma is a tumor that invades subepithelial connective
tissue without LVI and is not poorly differentiated (i.e., not
grade 3–4). If LVI is identified or the tumor is poorly
differentiated, the lesion is classified as T1b. Both param-
eters are independent predictors of inguinal lymph node
involvement in patients with SCC of the penis and should
prompt more aggressive care. For the penis, AJCC does not
provide a specific measurement but limits the definition to
invasion of no more than the subepithelial connective
tissue. Measurement of depth of invasion for penile cases
will provide data for future studies as to whether the
measurement of depth of invasion is significant.

There are fewer studies available on SISCCA of the penis
than of the vulva. The current AJCC TNM staging defines
stage T1 penile cancer as a tumor that invades the
subepithelial connective tissue without LVI and is not
poorly differentiated. Specific measurements of depth of
invasion are not included in the definition [157]. Some
authors stratify T1 tumors by grade into low-, intermediate-,
and high-risk categories, recommending lymphadenectomy
for high-risk (T1G3) lesions, surveillance for low-risk
(T1G1) lesions, and consideration of lymphadenectomy for
intermediate-risk (T1G2) lesions, potentially including
growth pattern and presence of LVI as points of consider-
ation in the decision [158].

WG3 Recommendation No. 8—Penis.—Penile SISCCA is
defined as an AJCC T1a. No change in the current definition
of T1a penile cancer is recommended.
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Current AJCC definition of T1a penile carcinoma:
Tumor that invades only the subepithelial connective tissue,
AND No LVI
AND Is not poorly differentiated (i.e., grade 3–4).

Rationale for Recommendation No. 8.—On the basis of the
literature review, no changes to the current AJCC definition
are suggested.

Scrotum.—Squamous cell carcinoma of the scrotum is
now very rare. Although some are HPV-associated,
historically its development is linked to occupational
exposure in chimney sweeps [159]. The current AJCC
staging system for scrotal cancer is as per cutaneous SCC.
There are no subdivisions of T1 skin cancers, defined as 2
cm or less with fewer than 2 high-risk features (.2 mm
thickness, Clark level � IV, perineural invasion, poorly
differentiated, or undifferentiated).

WG3 Recommendation No. 9—Scrotum.—No recommen-
dation is offered for early invasive squamous carcinoma of
the scrotum.

Owing to the rarity of primary SCC of the scrotum, there
is insufficient literature to make a recommendation regard-
ing the current AJCC staging of early scrotal cancers.

Rationale for Recommendation No. 9.—On the basis of the
literature review, no changes to the current AJCC definition
are suggested.

Perianus.—The proportion of SCC of the perianus
attributable to HPV are different between women and
men, with 80% of female and 29% of male perianal cancers
associated with HPV [160]. The perianus is currently defined
as the region extending 5 cm from the anal opening or verge
as visualized by gentle retraction on the buttocks [161]. This
region overlaps anatomically with the vulvar perineum. In
women, the perineum should be considered part of the
vulva for staging and management purposes [52]. The
distinction between anal canal and perianal malignancies is
important because anal canal lesions have different natural
histories [148].

WG3 Recommendation No. 10—Perianus.—The suggested
definition for SISCCA of the perianus is an invasive
squamous carcinoma that:
Has an invasive depth of �3 mm from the basement

membrane of the point of origin, AND
Has a horizontal spread of �7 mm in maximal extent, AND
Has been completely excised.

Rationale for Recommendation No. 10.—In the current AJCC
staging system, perianal cancers are staged as cutaneous
SCC. T1 skin cancers are defined as those measuring 2 cm
or less with fewer than 2 high-risk features (.2 mm
thickness, Clark level �IV, perineural invasion, poorly
differentiated, or undifferentiated). There are no subdivi-
sions of T1 skin cancers [49, 52]. Historically, anal canal and
perianal cancers have often been grouped together in
studies of anal cancer. The suggested measurements of
depth and horizontal spread for anal canal and perianal
SISCCA are the same. Similar to the situation for the anal
canal, defining a minimally invasive cancer of the perianus
will allow for meaningful and consistent prospective data
collection.

WG3 Outstanding Issues

The major outstanding issue for SISCCA is the method-
ology for measurement. Specific details on methodology for
measurements of depth, definitions of horizontal/lateral
extent, and measurements in the presence of multifocality of
carcinoma are planned for a future publication.

BIOMARKERS IN HPV-ASSOCIATED LOWER
ANOGENITAL SQUAMOUS LESIONS—WG4

Work group 4 was tasked with evaluating the use of
molecular markers in conjunction with H&E morphology
for the assessment of specimens from the LAT. In doing so,
2,291 articles were identified from the literature search.
Using prespecified criteria and following a systematic title/
abstract and full-text review process, this number was culled
to 72 from which complete data extraction was performed.
Fifty-three of these articles dealt with the biomarker p16.
Most articles focused on cervical disease; however, some
articles did address lesions in vulvar, penile, and anal sites.
Of the selected literature, prospective studies and those
having histologic adjudication as a criterion standard were
given more emphasis.

The literature and expert review process was directed
toward evaluating and selecting the best science for the best
possible patient care, regardless of costs. In this regard,
WG4 was highly cognizant of the interplay between
medicine and industry in the published literature. Just as
the utility of HPV testing for cervical cytology screening and
triage was critically tied to the performance characteristics of
HPV DNA tests, similar concepts must be applied for
biomarker-based tests [162]. On the basis of these
considerations, the clinical utility of p16 immunohistochem-
istry as proposed by WG4 is directly related to the
performance characteristics of a particular clone described
in the literature and, in some cases, to specific immunohis-
tochemistry (IHC) kits as reported in the literature. These
tests have defined characteristic staining patterns in
consensus adjudicated diagnostic categories. For example,
the test kits used in peer-reviewed publication show that
more than 99% of histologic CIN 3 are p16-positive [163]. In
contrast, less than 5% of histologically negative biopsies are
p16-positive, and many of such cases, in retrospect, contain
small missed lesional areas of high-grade disease [163, 164].
Clinical use of alternative clones, kits, or systems requires
equivalent data to ensure similar clinical performance.
Similar concepts would apply to any other potential
biomarker (e.g., ProEx C [Becton Dickinson, Franklin Lakes,
NJ] or Ki-67) with similarly developed criteria, albeit with
some marker-specific nuances. Use of test kits with different
test characteristics raises the possibility of causing harm by
overcalling or undercalling severity of lesions.

Work group 4’s recommendations, and the evidence used
to support them, were evaluated by an independent
reviewer with experience in the development of evidence-
based guidelines (Evan R. Myers, MD, MPH, Department of
Obstetrics and Gynecology, Duke University) before the
consensus conference; articles excluded during the initial
search and review phase were not reviewed again. On the
basis of the reviewer’s overall assessment of the quality of
the evidence for test characteristics and observer variability,
WG4’s recommendations were framed using ‘‘recommend’’
if the recommendations are unlikely to change based on
further evidence and ‘‘suggest’’ if the recommendation is
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most likely correct but could be better supported by
additional data.

Work group 4 was tasked with evaluating which, if any,
biomarkers (broadly defined as any molecular or immuno-
chemical assay) would be useful in better defining HPV-
associated lesions of the LAT and would reduce interob-
server variability in diagnosis. On the basis of this,
recommendations were made regarding their optimal use.
Key to WG4’s recommendation decisions was the need to
discourage and prevent inappropriate use or overuse of any
biomarker(s).

After completion of the initial tier of literature review,
WG4 evaluated data associated with the following bio-
markers: p16, Ki-67 (Mib1), ProEx C, L1, HPV 16/18 mRNA,
telomerase/TERC, and HPV genotyping.

On the basis of final literature review and data extractions,
we concluded that only p16, a biomarker that is recognized
in the context of HPV biology to reflect the activation of E6/
E7–driven cell proliferation, had sufficient evidence on
which to make recommendations regarding use in LAT
squamous lesions. ProEx C and Ki-67 (Mib1) had similar
trending data, but the literature was insufficient to make an

independent recommendation for use, alone or in combi-
nation. Individual institutions might opt to use these other
markers in cases with equivocal p16 IHC staining or as an
adjunct, given that both have cleaner nuclear staining.
However, the accumulated evidence was insufficient to
make an independent recommendation for use of any
additional biomarker, alone or in combination.

Although only a few studies that focused on body sites
other than cervix were available, all showed results similar
to cervix. Given the underlying similarities in HPV-
associated biology in all LAT sites, we concluded that the
recommendations below are applicable across all LAT sites.
It should be noted, however, that these data and recom-
mendations do not apply to non–HPV-associated precan-
cerous lesions, such as simplex or differentiated VIN.

WG4 Recommendation No. 1

p16 IHC is recommended when the H&E morphologic
differential diagnosis is between precancer (–IN 2 or –IN 3)
and a mimic of precancer (e.g., processes known to be not
related to neoplastic risk such as immature squamous
metaplasia, atrophy, reparative epithelial changes, tangen-

Figure 14. A cervical biopsy with SIL showing partial maturation; some might question the lesion grade (? CIN 2). A and C, H&E morphology at low
and medium power with atypical parabasal-like cells extending into the middle third of the epithelium (C). B and D, Corresponding p16 IHC stains
with diffuse strong staining meeting the definition of p16 strong diffuse block-positive described in the text. Therefore, this case is best interpreted as
HSIL.

1286 Arch Pathol Lab Med—Vol 136, October 2012 The CAP-ASCCP LAST Project––Darragh et al



Figure 15. Some cases of HSIL, especially in the zone of immature metaplasia where the epithelium may be thin, can be diagnostically
problematic. In this cervical biopsy (A), the differential diagnosis includes inflamed immature squamous metaplasia and HSIL. Strong diffuse block-
positive p16 staining (B) strongly favors the interpretation of this biopsy as precancer (HSIL). A, High power, H&E. B, High power, p16.

Figure 16. A, A cervical biopsy with a differential diagnosis on H&E of HSIL (CIN 2) versus reparative atypia owing to the relative lack of
maturation and koilocytosis. B, The weak, patchy and irregular staining with p16 IHC (p16-negative) supports the interpretation of a reactive process
rather than an HSIL. This pattern of blotchy or patchy p16 staining should be interpreted as negative (non–block-positive staining). A, Medium power,
H&E. B, Medium power, p16.
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tial cutting). Strong and diffuse block-positive p16 results
support a categorization of precancerous disease.

Strong and diffuse block staining for p16 ¼ p16-
positive.—In squamous epithelia, this is defined as continuous
strong nuclear or nuclear plus cytoplasmic staining of the basal
cell layer with extension upward involving at least one third of
the epithelial thickness. The latter height restriction is somewhat
arbitrary but adds specificity. Note that full-thickness staining or
extension into the upper third or upper half is specifically not
required to call a specimen positive (see Figures 14 and 15).

Focal or patchy nuclear staining is nonspecific and can be seen
with reactive squamous metaplasia, as well as low-grade disease
(LSIL, –IN 1). All other staining patterns, described as
cytoplasmic only, wispy, blob-like, puddled, scattered, single
cells, and others, are defined as negative (see Figures 16–18).

Clearly, the concept of continuous block staining requires
‘‘adequate’’ tissue size and orientation and should correlate with

the area of morphologic concern. Small fragments, tangential
cuts, free-floating single cells, and others may lead to more
subjective and variable interpretations, but in such cases, the
minimum would be that all cells in question are strongly stained
and morphologically are already under consideration in the
differential diagnosis of a precancerous lesion (see Figure 19).

WG4 Recommendation No. 2

If the pathologist is entertaining an H&E morphologic
interpretation of –IN 2 (under the old terminology), which is
a biologically equivocal lesion falling between the morpho-
logic changes of HPV infection (low-grade lesion) and
precancer, p16 IHC is recommended to help clarify the
diagnosis. Strong and diffuse block-positive p16 results
support a categorization of precancer. Negative or non–
block-positive staining strongly favors an interpretation of

Figure 17. A, Cervical biopsy with unequivocal SIL that is tangentially cut, raising the differential diagnosis of LSIL versus HSIL. B,
Immunohistochemical stain demonstrating weak, patchy p16 reactivity that starts above the basal layer, a pattern that should be interpreted as
negative, which, in this case, supports the final combined interpretation as LSIL. A, High power, H&E. B, High power, p16.

Figure 18. Some immature squamous metaplastic lesions can be hyperplastic rather than thin (A, contrast with Figure 15A). In this case, the
cervical epithelium mimics bladder mucosa with somewhat elongate nuclei and some nuclear grooves (transitional metaplasia). Note the absence of
mitotic figures and relative nuclear uniformity. B, The near total absence of p16 reactivity strongly supports the interpretation that this is a HSIL
mimic rather than precancer. A, High power, H&E. B, High power, p16.
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low-grade disease or a non–HPV-associated pathology (see
Figures 14 and 17).

Note: Unlike Recommendation No. 1, Recommendation No. 2
deals with a specimen that already has the morphology of SIL,
not its benign mimics. p16 immunohistochemistry should be
used to clarify a H&E diagnosis of –IN 2. If the pathologist’s
histologic diagnosis is unequivocal –IN 1, p16 immunohisto-
chemistry is NOT recommended (see Recommendation No. 4).
There is insufficient evidence to determine whether there is an
actionable difference in patient management between p16-
positive and p16-negative –IN 1. Hence, now, it is recommended
that clinical management of –IN 1 be based on the H&E
histologic diagnosis alone; p16 IHC is not indicated.

Note: p16 should not be used if the H&E morphologic
differential diagnosis is between low-grade disease (–IN 1) and
negative because –IN 1 can be p16-negative and p16 positivity is
not a definition for –IN (of any level).

Rationale for Recommendation Nos. 1 and 2.—In the
largest prospective, adjudicated study using p16, Galgano et
al [163] showed that diffuse strong staining with p16
showed similar accuracy for high-grade disease when
compared with an adjudicated histology result. Given that
–IN 2 has been consistently proven to be a poorly
reproducible diagnosis, p16 immunostaining improves the
accuracy of single-pathologist interpretations of high-grade

versus low-grade disease relative to adjudicated pathology
panel interpretations, which are the best surrogate available
for biologic accuracy. This is with the caveat that the
pathologist is already entertaining an interpretation of –IN
2. Hence, adding a p16 result to the H&E morphologic
assessment leads to a more accurate prediction of the risk of
the patient for having a precancerous lesion. Additional
studies have demonstrated a strong positive correlation
between p16 block staining and precancerous disease [89,
164–168]. p16 immunostaining substantially reduces inter-
observer variability in the diagnosis of precancerous disease
(see next paragraphs) [88–91, 163]. Studies also show that
diffuse strong p16 staining is highly associated with a
positive test result for HPV-16 (or other high-risk HPVs)
[169–171].

WG4 Recommendation No. 3

p16 is recommended for use as an adjudication tool for
cases in which there is a professional disagreement in
histologic specimen interpretation, with the caveat that the
differential diagnosis includes a precancerous lesion (–IN 2
or –IN 3).

Rationale for Recommendation No. 3.—A number of
studies address the issue of interobserver variability in
interpretation of LAT squamous lesions [88–91, 163]. These
studies all show that there is substantial improvement in

Figure 19. A, Low-power H&E of the colposcopic biopsy from a patient referred for an HSIL on her Pap test. The biopsy was initially read as
negative, but because of the lack of correlation between the cytology and histology, a p16 stain was performed. The small fragment seen in C was
reinterpreted as HSIL (B), based on strong diffuse block-positive p16 staining and abnormal underlying histologic appearance. The same small area is
circled in A. A, Low power, H&E. B, High power, H&E. C, High power, p16.
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correlation between observers when p16 immunostaining is
used. Therefore, in association with Recommendation No. 1
above, the addition of p16 provides a more objective
adjudication of the differential diagnosis than does H&E
histologic assessment alone.

Quality of Evidence for WG4 Recommendation Nos.
1, 2, and 3.—Review of the 18 articles cited for Recom-
mendations 1 to 3 found 2 studies directly comparing the
performance of H&E alone versus H&E/p16 for cervical
disease using consensus histology as the reference standard
and 4 reporting test characteristics for H&E/p16–positive
alone (see C2 for additional details, Supplemental Digital
Content; http://links.lww.com/LGT/A6). For each of these
studies, sensitivity, specificity, and 95% confidence intervals
could be directly calculated from the data. In addition, 5
studies provided data on interobserver variability as
measured by j statistics, for H&E alone versus H&E/p16.
The quality of the evidence for the test characteristics of
H&E/p16, based on the studies identified through the
review process, is moderate to high. Both of the direct
comparisons showed statistically significant increases in
sensitivity for a consensus diagnosis of CIN 2þand increases
in sensitivity for CIN 3þ (statistically significant in the study
of Galgano et al [163], although not significant in that of
Bergeron et al [90]). Specificity was decreased with the
addition of p16; the absolute decrease was much larger in
the study of Galgano et al than in that of Bergeron et al. In
studies without a comparator, sensitivities were all 95% or
higher at both thresholds. Factors contributing to the high
quality of evidence included (1) consistency of results across
multiple studies and settings, (2) precision of results, and (3)
low risk of bias in the study designs. Factors decreasing the
quality of evidence included (1) relative indirectness in
terms of specific clinical outcomes—in particular, the
association of CIN 2 lesions, even if based on consensus
histology, with cancer; and (2) indirectness in terms of
setting. The 2 studies involving direct comparisons were
both performed in settings outside general US practice,
either in Europe or in a single academic institution where
institutional bias in terms of histologic thresholds may have
lowered sensitivity and raised specificity for histology alone
[90, 163].

The quality of the evidence for improved consistency of
readings with p16 is high. All 5 studies measuring
interobserver variability found significant or close-to-signif-
icant improvement in consistency of readings with the
addition of p16 to H&E assessment alone. The clinical
significance of this finding is supported by the data on
sensitivity and specificity for individual pathologists pre-
sented in Galgano et al [163].

On the basis of the quality of the reviewed evidence, there
is a high degree of certainty that use of p16 leads to
improved sensitivity but decreased specificity compared
with H&E alone, with substantially improved consistency
between observers. This suggests that use of p16, in
accordance with WG4 Recommendation Nos. 1 to 3, would
result in improved clinical outcomes, but there is lack of
direct evidence about the impact of implementing these
recommendations in a general US population. This espe-
cially raises concern about the potential for overtreatment if
the recommendations are not followed; this concern
specifically led to the development of WG4 Recommenda-
tion No. 4.

WG4 Recommendation No. 4

WG4 recommends against the use of p16 IHC as a routine
adjunct to histologic assessment of biopsy specimens with
morphologic interpretations of negative, –IN 1 and –IN 3.

Rationale for Recommendation No. 4.—At the consen-
sus conference, there was considerable concern about the
potential for overuse of p16 IHC by pathologists as an
assessment tool for cases of morphologic –IN 1. Overuse in
unequivocal cases of –IN 1 might lead some pathologists to
inappropriately overinterpret such cases as high-grade (–IN
2), leading to the potential for overtreatment. As noted
above, the natural history of p16-positive –IN 1 is not well
known, and although some evidence exists to support it as a
higher risk category, the evidence is insufficient at this time
to alter clinical management from that based on the
histologic assessment alone [172–174]. In addition, the
natural history of p16-negative –IN 3 is uncertain, and
hence, the use of p16 to downgrade an unequivocal example
of –IN 3 is not recommended. p16 IHC should not be
performed when these morphologic diagnoses are unequiv-
ocal. In these circumstances, p16 IHC should only be used
when the differential diagnosis contains mimics of high-
grade lesions (see WG4 Recommendation No. 1), when
–IN 2 is in the differential diagnosis with a low-grade lesion
(see WG4 Recommendation No. 2), or when there is a
difference of opinion to be resolved in these areas (see WG4
Recommendation No. 3).

WG4 Recommendation No. 4a

Special Circumstance.—p16 IHC is recommended as an
adjunct to morphologic assessment for biopsy specimens
interpreted as �–IN 1 that are at high risk for missed high-
grade disease, which is defined as a prior cytologic
interpretation of HSIL, ASC-H, ASC-US/HPV-16 þ, or
AGC (NOS).

Any identified p16-positive area must meet H&E mor-
phologic criteria for a high-grade lesion to be reinterpreted
as such.

Rationale for Recommendation 4a.—This recommen-
dation addresses a special situation in which use of p16 IHC
is recommended to maximize the sensitivity for detecting
high-grade lesion foci that might have been missed on
initial H&E examination of tissue biopsies in very specific
high-risk situations (see Figure 19). Data using p16 IHC
show that areas of small or equivocal high-grade disease
have been identified on histologic specimens using p16 that
were not initially recognized on H&E sections alone in a
significant proportion of high-risk cases [175]. Specific high-
risk situations are those in which the patient is at substantial
risk for prevalent precancer (at least 30%), such as when
preceding cervical cytology specimens have been interpret-
ed as HSIL, ASC-H, ASC-US positive for HPV-16, or AGC
[176–178]. In such circumstances, p16 block-positive areas
identified are most likely to represent precancerous disease.
However, p16-positive foci identified in such cases must, on
review of H&E slides, also have morphologic features
diagnostic of HSIL to make the diagnosis.

p16 IHC should NOT be used in circumstances other than
those special high-risk situations as stipulated in this
recommendation or other circumstances with equivalent
or higher risk of precancer. In other lower-risk situations,
the likelihood of false-positive results not indicative of high-
grade disease is increased, which could lead to overtreat-
ment. In the future, as the use of HPV genotyping becomes
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more common, additional high-risk situations, such as LSIL
with HPV-16 positivity, may be considered as an additional
high-risk category.

Quality of Evidence for WG4 Recommendation No.
4.—The quality of the evidence for superior sensitivity of
H&E/p16 is high to moderate (see C2 for additional details,
Supplemental Digital Content; http://links.lww.com/LGT/
A6). In the clinical setting described above, where there is a
higher pretest probability of precancer, the likelihood of a
false-positive is reduced, and the importance of detecting
true disease is increased. Therefore, the balance of benefit
versus harm is toward the higher sensitivity but lower
specificity of adding p16, and given the overall quality of the
evidence, the use of ‘‘recommend’’ is warranted.

Additional Findings From WG4

On the basis of the evidence reviewed, we could make no
recommendation for or against a 2-tiered or 3-tiered
nomenclature system based on histologic evaluation alone.
However, we noted that, although all the marker studies
examined were neutral or supportive of a 2-tiered system/
biology, no positive marker-based studies to support a
distinct 3-tiered biology were identified. Because of the lack
of evidence for a biologically defined intermediate category,
p16, as noted above, is recommended to clarify any
considered intermediate category (–IN 2) into either a
low-grade or precancerous lesion (WG4 Recommendation
No. 2). Therefore, use of p16 may effectively support the use
of a 2-tiered classification system in this particular
circumstance.

We concluded that there is insufficient evidence to
prospectively determine high-grade versus low-grade dis-
ease based solely on a p16 result. In particular, the natural
history of –IN 1 adjudicated by p16 is uncertain and critically
needs further study. Hence, at present, no recommendation
can be made for or against the use of p16 for this purpose. In
addition, we concluded that there is insufficient evidence to
prospectively make a determination of –IN 1 versus no –IN
based solely on the use of p16. Strong and diffuse block-
positive p16 staining, in the appropriate morphologic
context, strongly supports a diagnosis of high-grade –IN.
The majority (80%–90%) of –IN 2 and approximately 99% of
–IN 3 cases are p16-positive. A positive p16 stain does not
exclude CIN 1; at least 30% of adjudicated CIN 1 cases are

p16-positive. At present, no recommendation could be
made for or against the use of p16 for this purpose. Hence,
p16 should not be used to initially assess biopsies that, on
H&E alone, would otherwise be interpreted as morpholog-
ically negative or CIN 1.

We concluded that no recommendation could be made
regarding any differences in –IN 1 management (based on
the addition of a p16 stain) at this time. There are 3 studies
that provide data regarding this question [172–174]. In these
studies, the presence of strong and diffuse block-positive
p16 immunostaining in CIN 1 was associated with increased
‘‘progression’’ or precancer outcomes on follow-up. Con-
versely, those cases testing negative for p16 were far more
likely to ‘‘regress.’’ However, this association was not
absolute because there were cases having precancer
outcomes that were p16-negative. Therefore, at this time,
although p16-positive –IN 1 lesions may represent a
subgroup of cases that are at higher risk of progression,
no management recommendation can be made based solely
on a p16 result.

We concluded that no recommendation could be made
regarding any management differences in morphologically
determined high-grade dysplasia (–IN 3) based solely on the
addition of a p16 result. However, it was noted that most
adjudicated CIN 3 lesions are p16-positive (.99%), which
strongly argues against its utility in this diagnostic category
[163].

We also concluded that the evidence does not support any
combination of markers to substantially improve perfor-
mance when compared with the use of p16 alone. A number
of studies addressed the use of p16 in combination with Ki-
67. The overall improvement of performance (sensitivity and
specificity) was minimal when compared with the p16 result
alone [163]. Hence, the routine addition of Ki-67 to p16 IHC
is not recommended. Other studies detail the use of ProEx
C, which performs in a similar manner to p16; however,
currently, there is insufficient evidence to make an
independent recommendation for use. In cases for which
p16 IHC is inconclusive or technically inadequate, use of Ki-
67 and/or ProEx C IHC may be considered.

Considerations on Practice Impact—Cervical Biopsies

The most common concern expressed during the open
comment period and at the consensus conference was the

Table 4. Estimated Percentage (%) of Total Cervical Biopsies for Which IHC Is Recommended [6, 10, 163, 178–180]

LAST WG4 recommendation Comment

Estimated % of
biopsies for

IHC

No. 1: HSIL vs mimics CIN 3 accounts for ,10% of biopsies and we estimate that
approximately 10% of these may be problematic or have
mimics

1

No. 2: Possible CIN 2 CIN 2 currently accounts for no more than 10% of biopsies 10
No. 3: Professional disagreement An uncommon situation 1
No. 4: Cautions against use in LSIL (CIN 1) LSIL (CIN 1) accounts for up to 40% of diagnoses for cervical

biopsies. If an estimated 10% of those are problematic (i.e.,
the pathologist is considering LSIL versus HSIL [CIN 2]), the
impact is low

4

No. 4a: High-risk colposcopic referral
situations with H&E biopsies initially �LSIL

Most referrals for colposcopy are for Pap tests interpreted as LSIL
or ASC-US and high-risk HPV-positive (not genotyped).
Reported rates for these results are HSIL 1%, ASC-H 0.5%,
AGC 0.5%, and ASC-US, HPV-16–positive at 1%

3

Total Conservative estimate of overall utilization of IHC is ,20% of all
cervical biopsies

19
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impact of biomarker use, especially overutilization leading
to potential overtreatment. As noted above, the recom-
mended use of the biomarker p16 will result in both
downgrading and upgrading of H&E diagnoses. The
estimated magnitude of p16 IHC utilization when used
according to WG4 recommendations is for fewer than 25%
of all cervical biopsy specimens, and in these specimens, it
will improve sensitivity and consistency of diagnoses (see
Table 4). The statistics used to generate these estimates were
based on published data from large surveys, population-
based studies, and clinical trials and the conservative data
available from several very large clinical studies [6, 10, 163,
178–180].

IMPLICATIONS AND IMPLEMENTATION OF
STANDARDIZED TERMINOLOGY—WG5

The overall scope and purpose of WG5 was to address the
potential implications of the LAST Project recommenda-
tions and to develop and initiate action plans for imple-
mentation of the recommendations.

Effective communication is absolutely necessary for
widespread acceptance and adoption to occur. As with the
Bethesda System terminology for gynecologic cytology,
widespread communication of the benefits of changing
and unifying terminology was necessary before adoption
occurred. Likewise, we identified communities of interest
for the LAST Project recommendations to include patients
and patient advocacy groups; pathologists; treating physi-
cians including gynecologists, primary care providers,
dermatologists, gynecologic oncologists, infectious disease
specialists, colorectal surgeons, urologists, and others; and
nurse practitioners and other allied health professionals;
government, regulatory, and nomenclature agencies includ-
ing CMS, Joint Commission, AJCC, FIGO, SGO, World
Health Organization, and others; public health, research,
and surveillance organizations such as the Centers for
Disease Control and Prevention, Surveillance Epidemiology
and End Results (SEER), and tumor registries; educational,
training, and testing organizations including specialty
societies, training facilities, examination boards, publica-

tions and scientific literature; and payers and Current
Procedural Terminology and International Classification of
Disease coding organizations.

To communicate to these communities of interest, we
recommended sustained organizational support to aid in the
dissemination of the LAST recommendations. Specific
actions include support for guideline publication; promote
editorial commentaries for journals in related fields; present
summary recommendations at scientific meetings; produce
educational materials for professionals and patients; and
develop a Web site that will include reference images,
sample reports, and a self-test.

One of the major concerns raised by the clinical
community regards management of cervical lesions in
young women. The ASCCP will address specific issues
related to its clinical management guidelines in the near
future. A potential reconciliation of the LAST terminology
and the 3-tiered CIN system with current clinical manage-
ment is represented in Figure 20.

Many of these recommendations have already been
initiated and will continue to be developed further. It is
also imperative to have liaison with professional organiza-
tions to assess current practice regarding use of LAST
terminology for squamous HPV-associated lesions and
associated biomarker usage and to monitor adoption of
the LAST recommendations.

CONCLUSIONS

The LAST Project was conceived to align terminology for
HPV-associated squamous lesions of the LAT with current
knowledge to improve communication between patholo-
gists making diagnoses and clinicians using these diagnoses
to optimally manage patients. In doing so, the project found
ample justification to recommend a unified terminology
across all LAT sites. For intraepithelial lesions, a 2-tiered
terminology (LSIL and HSIL) reflects the biology of
transient, productive HPV infections and persistent precan-
cerous lesions. For superficially invasive squamous carcino-
mas of these sites, a uniform terminology and criteria for
diagnosis brings order to similar entities. As a corollary to

Figure 20. Pathologic diagnoses using p16 and potential clinical management options for cervical biopsies. A, Use of p16 to evaluate the
differential diagnosis of HSIL versus a mimic, such as immature squamous metaplasia and atrophy. B, Use of p16 to evaluate morphologic CIN 2. The
choice of clinical management for HSIL depends on the entire clinical scenario including patient’s age, colposcopic findings, and biopsy diagnosis.
Management options include excisional therapy (cold knife conization, LEEP), ablative therapy (cryotherapy, laser vaporization), and close
observation, as during pregnancy. Modified with permission. Courtesy of Philip E. Castle.
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the process, the use of biomarkers was addressed, to aid in
the accurate and reproducible classification of intraepithelial
lesions and strong recommendations for appropriate use
were made. The LAST Project recommendations were made
after a rigorous process that included comprehensive
literature reviews with grading of evidence where appro-
priate, formulation of the recommendations by experts in
the field, solicitation of public comment, and a final
consensus conference with recommendation ballot that
included representatives from professional societies, gov-
ernment agencies, and interested observers. The LAST
Project recommendations reflect the participants’ consensus
judgment for best evidence-based pathology practice and
nomenclature for HPV-associated squamous lesions of the
LAT.

The work is not yet done. Integrating the LAST
recommendations into the standard practice of pathologists
and clinicians is an ongoing task. Plans to implement
educational programs detailing the recommendations and
their appropriate incorporation into practice are underway.
Assessments of both the uptake and effects of the
recommendations are being planned. All the members of
the LAST Project anticipate the results of this implemen-
tation and its beneficial effects on providing optimal patient
care.

CAP-ASCCP CONSENSUS STATEMENT

The CAP developed the Pathology and Laboratory
Quality Center as a forum to create and maintain
evidence-based practice guidelines and consensus state-
ments. Practice guidelines and consensus statements reflect
the best available evidence and expert consensus supported
in practice. They are intended to assist physicians and
patients in clinical decision making and to identify questions
and settings for further research. With the rapid flow of
scientific information, new evidence may emerge between
the time a practice guideline or consensus statement is
developed and when it is published or read. Guidelines and
statements are not continually updated and may not reflect
the most recent evidence. Guidelines and statements
address only the topics specifically identified therein and
are not applicable to other interventions, diseases, or stages
of diseases. Furthermore, guidelines and statements cannot
account for individual variation among patients and cannot
be considered inclusive of all proper methods of care or
exclusive of other treatments. It is the responsibility of the
treating physician or other health care provider, relying on
independent experience and knowledge, to determine the
best course of treatment for the patient. Accordingly,
adherence to any practice guideline or consensus statement
is voluntary, with the ultimate determination regarding its
application to be made by the physician in light of each
patient’s individual circumstances and preferences. CAP and
ASCCP assume no responsibility for any injury or damage
to persons or property arising out of or related to any use of
this statement or for any errors or omissions.
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Erratum

A word was omitted from an article that appeared in the October 2012 issue of the
Archives (Darragh TM, Colgan TJ, Cox JT, Heller DS, Henry MR, Luff RD, et al, for
members of the LAST Project Work Groups. The lower anogenital squamous
terminology standardization project for HPV-associated lesions: background and
consensus recommendations from the College of American Pathologists and the
American Society for Colposcopy and Cervical Pathology. Arch Pathol Lab Med.
2012;136(10):1266-1297). On page 1291 of the article, a sentence appears that
currently states, ‘‘A positive p16 stain does exclude CIN 1; at least 30% of adjudicated
CIN 1 cases are p16-positive.’’ This sentence should have read as, ‘‘A positive p16
stain does not exclude CIN 1; at least 30% of adjudicated CIN 1 cases are p-16
positive.’’
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