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ACOG American College of Obstetricians and

Gynecologists

ASCCP American Society for Colposcopy and Cervical
Pathology

ASCUS  Atypical squamous cells of undetermined
significance

CIN Cervical intraepithelial neoplasia

HR HPV  High-risk human papilloma virus

HSIL High-grade squamous intraepithelial lesion

LAST Lower Anogenital Squamous Terminology

LEEP Loop electrosurgical excision procedure

LSIL Low-grade squamous intraepithelial lesion

PPV Positive predictive value
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Part I. Cervical Cancer Screening

Introduction

Cervical cytology screening of women has quite successfully
led to secondary prevention of cervical cancer, primarily due
to identification and treatment of cervical cancer precursors
[1]. Many of us may therefore question why screening guide-
lines need to change. Paramount to the premise of mass
screening programs, screening tests should be accurate and
economical. Cytology-based cervical cancer tests have dem-
onstrated poor reproducibility and poor sensitivity to identify
precancerous lesions and are thought to be overutilized in
low-risk populations [2-4]. Therefore, much interest has been
generated to improve the efficiency of cervical cancer screen-
ing initiatives. One estimate of the annual cost of Pap test
screening programs in women in the United States in 1992
was 06 billion dollars [5]. One can presume with rising health-
care costs, liquid-based cytology availability, and a growing
population, current costs are significantly higher. Another
reason to change screening programs was the realization that
over-screening was potentially causing psychological and
physical harm.

Human papillomavirus (HPV) studies have demonstrated
that virtually all cases of cervical cancer and its precursor
lesions are associated with potentially carcinogenic geno-
types of HPV [6, 7]. We also now know that the vast majority
of sexually active people have been exposed to HPV. Studies
have shown that in most cases of healthy women, the HPV
infection is transient and benign and clears within 8-24 months.
Most HPV-infected women will not develop cervical cancer
or even its precursors [8-11]. It is the unresolved or persistent
HPV infections with carcinogenic high-risk (HR) HPV
strains, in select individuals, that lead to the development of
cervical cancer and its precursors [8, 12]. Studies demonstrate
that the average time it takes for high-grade cervical neopla-
sias to progress to invasive cancer is 10 years [11]. The need
to better identify who these at risk women are and provide
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them closer screening intervals is essential when guidelines
are developed. We know that HIV-infected women are at
greater risk of cervical neoplasia with high-risk HPV (HR
HPV) infection and that cigarette smoking may be a cofactor
for progression or persistence of HR HPV infection and cer-
vical neoplasia [13].

The development and incorporation of testing for HR
HPV, offered by liquid-based cytology specimens, have
improved the efficiency and sensitivity of cervical cancer
screening programs [10, 12]. In the United States, HR HPV
testing has proven to be cost-effective and has improved the
sensitivity for detecting cervical intraepithelial neoplasia in
women with equivocal testing, such as ASCUS (atypical squa-
mous cells of undetermined significance). HR HPV testing
has also been demonstrated to be valuable for primary screen-
ing of women aged 30 and older. This is due to the fact that
there is greater reproducibility of testing for the presence of
HR HPV over cervical cytology. In fact, in 2014 the FDA
approved the Roche Cobas test for HR HPV as an option for
primary cervical cancer screening programs in women 25 and
older. This assay detects the presence of 14 high risk HPV
types. It specifically detects types 16 and 18 and pools the
other 12 HR HPV types [14,15] (Table 10.1). An alternate and
more widely utilized screening option exists that is the method
supported by the American Cancer Society, the American
Society for Colposcopy and Cervical Pathology, and the
American Society for Clinical Pathology. In the most recent
Practice Bulletin Number 157, The American College of
Obstetricians and Gynecologists recognizes both screening
methods [15]. The current recommendations recognize the
information that the typical progression of the incident HR
HPV infection to precancer of the cervix occurs over
2-10 years and from precancer to invasive cancer over greater
than or equal to 10-15 years [10, 11]. The extremely low risk
of cervical cancer and the fact that most dysplasias in adoles-
cents under 21 years of age regress spontaneously have led to
the recommendation that the timing of first Pap is to be at age
21. Furthermore, it is not recommended to screen women
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TasLE 10.1 HR HPV testing alone as a screening tool for cervical
cancer

Population

Women Not specifically discussed but it is presumed

aged 21-24 cytology every 3 years

Women 25 Not less often than every 3 years in women with

and older negative screens, primary HR HPV testing should
begin 3 years after the last negative cytology exam

Triage HPV 16/18 genotyping and reflex cytology assist in

of HPV management decisions

positives 16/18 positive have colposcopy

Positive of the other 12 pooled HR types have
reflex cytology performed. If cytology is normal,
repeat in 12 months. If ASCUS or worse, then
colposcopy

Interim guidance utilizing Roche Cobas HR HPV assay for 14 HR
strains. Specific genotyping for types 16 and 18
Modified from Huh et al. [16]

under 30 years old for HR HPV. Age 30 has been chosen in
the United States because at this age, women are past the
peak of self-limited transient infections, and the positive pre-
dictive value (PPV) of presence of HR HPV for cervical
intraepithelial neoplasia and cancers is greater than in the
younger population [12]. It is important to note that these
screening guidelines do not apply to women that are HIV
infected, are immunocompromised, and have a history of
diethylstilbestrol (DES) exposure or history of prior cervical
intraepithelial neoplasia (CIN) or cervical cancer. The age of
onset of coitus is no longer a criterion that determines the
need to begin Pap screenings [15]. It is also important to note
that these guidelines are for screening of healthy individuals
and do not apply to women with visible lesions on their cervix,
post coital bleeding, or other factors associated with cervical
pathology.

ACOG released new evidence-based guidelines in
December 2009 and updated these in January 2016 recom-
mending that Pap testing (cytology) begin at age 21 and be
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repeated every 3 years between ages 21 and 29. They did not
recommend liquid-based cytology over conventional mono-
layer glass slides. They further stated that women over 30,
whom are low risk, may have cytology-alone screening every
3 years. Preferentially, however, they recommended co-
testing consisting of cytology and HR HPV testing every
5 years in low-risk women between 30 and 65. The following
exclusions to this were stated: women with a history of CIN
2 or greater require cytology screens for at least 20 years
after treatment and women infected with HIV present spe-
cial risk, women who are immunocompromised (specifically
addressed were patients that have received organ trans-
plants), and women who had in utero DES exposure. Women
whom have had a hysterectomy and have a history of CIN 2
or greater or women whom a negative history cannot be
documented should continue to have Paps [13, 15]. ACOG
guidelines state that “when a woman'’s past cervical cytology
and surgical history are not available to the physician,
screening recommendations may need to be modified” [13].
See Tables 10.2 and 10.3.

Controversies About Screening Intervals

Tremendous success has been achieved in decreasing cervical
cancer rates in the United States. Surveillance Epidemiology
and End Results (SEER) cancer data reports an incidence of
6.5/100,000 new cases of cervical cancer in US women in
2006. The same incidence in 1975 was 14.8/100,000. This rep-
resents over a 50% decline [13, 18]. As we have learned more
about the biology of cervical cancer, and its requisite associa-
tion with approximately 15 known HR HPV strains, we have
been able to develop more accurate and efficient guidelines
for detection of cervical cancer and its precursors. Evidence-
based studies have demonstrated that in low-risk, well-
selected women, screening intervals can be safely lengthened
[18-20]. However, several recent surveys have demonstrated
that the healthcare providers are reluctant to adopt the new
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TaBLE 10.2 Screening methods for cervical cancer for the general
population: joint recommendations of the American Cancer Society,
the American Society for Colposcopy and Cervical Pathology, and

the American Society for Clinical Pathology

Recommended screening  Comments

Population method

Women No screening

younger

than

21 years

Women Cytology alone every

aged 3 years

21-29 years

Women Human papillomavirus Screening by HPV

aged 30-65 and cytology testing alone is not
Co-testing (preferred) recommended?
every 5 years
Cytology alone
(acceptable) every 3 years

Women No screening is necessary ~ Women with a history

older than after adequate negative of CIN 2, CIN 3, or

65 years prior screening results adenocarcinoma in
Adequate negative prior  situ should continue
testing is defined as two routine age-based
negative consecutive screening for a
co-tests or three total of 20 years
negative consecutive after spontaneous
cytology results in the regression or
last 10 years. The most appropriate
recent test results should ~ management of
have been within the last ~ CIN 2, CIN 3, or
S years [15] adenocarcinoma in

situ

Women Follow age-specific

vaccinated recommendations (the

against same as unvaccinated

HPV women)

Above table modified from Saslow et al. [17]
aAfter The Joint Recommendations were published, a test for screen-
ing with HPV testing alone was approved by the FDA. See Table 10.1
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TasLE 10.3 Cervical cancer screens in special populations
Population Screens

HIV infected Commence screening at age of
initiation of sexual activity and no
later than age 21 years. In women
under age 30 years, perform cytology
at time of initial diagnosis, and repeat
cytology in 12 months if normal

HIV infected Screens should continue through

30 years-lifetime lifetime, do not stop at 65
Can be screened with cytology
alone annually and then Q 3 years
if having normal three consecutive
annual Paps
May be co-tested. If normal
cytology and negative HR HPYV,
may have testing every 3 years

DES exposure Annual cytology is reasonable

Immunocompromised Annual cytology is reasonable

women Or follow the guidelines for the
HIV-infected woman

Women with history of Routine age-based screening for

high-grade neoplasia or 20 years after regression or treatment

higher Do not stop at age 65

Women with ASC-US Co-test in 3 years (not 5)

and Neg HR HPV

Modified from American College of Obstetricians and
Gynecologists [15]

lengthened screening intervals. An excellent editorial exists
entitled, “Identifying a ‘Range of Reasonable Options’ for
Cervical Cancer Screening.” The authors discuss the balance
between too frequent screening potentially resulting in overi-
dentification of a transient self-limited infection and maxi-
mizing early detection and treatment of significant precursors
to cervical cancer [21]. A study published by Kinney et al.
shared their belief that if women and their providers were
given the choice of cytology and co-testing at 5-year intervals
with its estimated lifetime detection rate of cervical cancer at
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0.74% as compared to co-testing every 3 years of detection
rate being 0.47%, most would choose the latter interval for
cervical cancer screens [22]. As healthcare providers, our
patients look to us for guidance in decision-making regarding
their health and wellness. We are encouraged to practice
evidence-based medicine. Health insurance companies have
become increasingly involved in determining what tests and
medical care they believe are “medically necessary” and may
elect not to authorize or pay for select care and testing.

As educated and experienced providers of healthcare, we
need to understand and support the care that we provide.
Performing cytology testing in adolescents, in women under
age 21 years old, was a means in identifying transient HPV
infections and sometimes their associated cervical neoplastic
changes, the majority of which clear within 1-2 years. This led
to emotional difficulties, anxiety, financial concerns, and exci-
sional procedures for dysplasia [15]. Excisional procedures
for cervical dysplasia in adolescents have felt to lead to an
increase in preterm births and have raised concerns regard-
ing cervical insufficiency [23]. The American Society for
Colposcopy and Cervical Pathology (ASCCP) in 2006
encouraged a conservative approach in adolescents with his-
tology findings of less than CIN 3. ACOG endorsed these
recommendations and also released new practice guidelines
in 2009, moving the baseline cervical cytology exam to age
21 years. This is without regard to age of first sexual inter-
course and does not negate the need for annual gynecologic
exams and STTI testing in sexually active adolescents [24-26].
The incidence of cervical cancer in adolescents is extremely
low. 0.1% of cases of cervical cancer occur before age 21. The
US Surveillance Epidemiology and End Results (SEER)
data from 2002 to 2006 and the US national data from the
CDC estimate an incidence rate of 1-2 cases per 1,000,000
girls aged 15-19 years old. This amounts to 14 cases on the
average per year from 1998 to 2003 in that age group [14, 18].
If the new guidelines had been applied to begin cervical
cytology at 21 years of age, these young women may have
been diagnosed at an even more advanced stage. It is also
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possible that they had risk factors such as DES exposure and
HIV infection or were otherwise immunocompromised. I
believe this sort of data makes the healthcare provider con-
cerned that they will miss the opportunity to identify early
cervical cancers and high-grade lesions.

Despite the widespread knowledge of the new screening
guidelines, healthcare providers have been slow to adopt
these recommendations. Several factors may be influencing
this practice. Studies have demonstrated that patients are
often incorrect in remembering the timing and results of their
last Pap test. Specifically, they underestimated the length of
time and incorrectly reported abnormal results as normal [27,
28]. Additionally, providers need to educate women that
lengthening the interval between Pap smears does not apply
to all women and that annual gynecologic exams are still
appropriate. Another factor that may influence healthcare
providers’ decision to not follow the new screening interval
recommendations is their own awareness that these evidence-
based guidelines also examined the cost-effectiveness and
efficiency of screening programs, as described in published
studies [29]. Also, the ability to identify the low-risk patient
correctly may be difficult. A patient may state that she is
monogamous, while in fact she is not. The patient’s partner
may not be monogamous. The patient or her partner may
participate in high-risk sexual behavior, unknown to the pro-
vider. In a typical practice, very few healthy “low-risk”
patients have HIV testing. Patients may be unaware of being
infected with the HIV virus. Furthermore, documentation of
prior Paps is often lacking as patients move and change clin-
ics and healthcare providers. Providers cannot always trust
the quality of the reading and the collection or even be 100%
certain that the Paps were not mixed up in a busy clinic or
office setting. It is also possible that the laboratories might
mix up patients’ specimens. Perhaps of most importance, if
we perform screens every 5 years and the last result was in
error, the true screening interval becomes 10 years. This is
enough time for a cervical cancer to develop.

Many of us have developed what we refer to as “experience-
based guidelines.” In my practice I have implemented every
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TaBLE 10.4 “Experienced-based guidelines” for low-risk asymptom-
atic women

Age 21-29 years old Age 30-65 years old

Q 3-year cytology Q 3-year cytology with automatic HR
Q 3-year cytology HPV
plus

Reflex to HR HPV

3 year co-testing for low-risk women aged 30 and over. I
simply believe that extending the interval to every 5 years
adds risk (Table 10.4). I believe we do need to stay open-
minded to the new findings and recommendations. We need
to realize that performing Paps on low-risk adolescents was
causing more harm than being helpful. We need to develop
strategies that work for us and our patients in carefully
choosing who needs more frequent screens and who does not.

Part II. Management of Abnormal Pap
Results

Advances in diagnosis and treatment of precursors to cervi-
cal cancer have greatly reduced the incidence of invasive
cervical cancer in the United States [1]. In the past, after
diagnosis of an abnormal Pap smear, women underwent ran-
dom four quadrant biopsies, cervical conizations, and hyster-
ectomies for cervical cancer precursors. In the 1970s,
colposcopy was introduced, and these aggressive diagnostic
and treatment choices for cervical neoplasias become less
frequent. The more conservative ablative treatments of the
lesions become favored and proved to be effective. Ablative
methods include laser, cryotherapy, and electrocautery. Acetic
acid has also been used on the cervix. In the 1990s, healthcare
providers began to utilize the office-based excisional proce-
dure, the loop electrosurgical excision procedure (LEEP).
The LEEP became popular because it provided a pathologic
specimen that could be examined to exclude the presence of
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a more advanced lesion that might be unrecognized in an
ablation procedure. However, as our knowledge of the high
regression rate of the cervical neoplasias grew, researchers
and clinicians became concerned that we were harming
women by performing unnecessary excisions on lesions that
would quite often resolve on their own. These excisional pro-
cedures are associated with bleeding, scarring, and the inher-
ent risks associated with vaginal procedures [23]. Additionally,
some studies began to associate LEEPS and cervical coniza-
tions with preterm deliveries [29, 30]. The last decade has
begun an ongoing investigation and series of consensus
guidelines on the safest and best management for detecting,
treating, and preventing cervical cancer and its precursors.

A consensus conference was held in March of 2012 enti-
tled the LAST (Lower Anogenital Squamous Terminology)
Project. The ASCCP, the College of American Pathologists,
and 35 other organizations developed an updated terminol-
ogy for histopathology of HPV-associated squamous lesions
associated with the anogenital tract. This new terminology
has simplified the nomenclature between cytology and histol-
ogy. Cervical cytology, in accordance with the Bethesda sys-
tem, utilizes the terms low-grade squamous intraepithelial
lesion (LSIL) and high-grade squamous intraepithelial lesion
(HSIL) (see Table 10.5). Cervical histopathology utilizes the
three-tiered CIN (cervical intraepithelial neoplasia) termi-
nology. Both CIN 2 and CIN 3 are considered high-grade
lesions. The category of CIN 2 was found to be somewhat
subjective upon review by experts. The LAST Project work
group recommended adding p16 immunostaining to confirm
the diagnosis of CIN 2. Positive p16 staining correlates well
with the diagnosis of HSIL. They also recommended develop-
ing a two-tiered nomenclature system for histopathology.
Previously named CIN 1 and pl6-negative CIN 2 are now
called LSIL. P16-positive CIN 2 and CIN 3 histopathology
specimens are now called HSIL [32]. See Table 10.6.

Management based upon the diagnosis of high-grade or
low-grade histology of the cervix correlates well with the
LAST Project two-tiered nomenclature. Positive HR HPV
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TaBLE 10.5 Modification of Bethesda 2014 cervical cytology
Squamous cell abnormalities
Atypical squamous cells (ASC)
Atypical squamous cells of undetermined significance
(ASC-US)
Atypical squamous cells cannot exclude a high-grade lesion
(ASC-H)
Low-grade intraepithelial lesion (LSIL)
High-grade intraepithelial lesion (HSIL)
Squamous cell carcinoma
Glandular cell abnormalities
Atypical glandular cells (AGC)
Endocervical
Endometrial
Glandular cells
Atypical glandular cells, favor neoplastic
Endocervical cells, favor neoplastic
Glandular cells, favor neoplastic
Endocervical adenocarcinoma in situ (AIS)
Adenocarcinoma
Endocervical
Endometrial
Extrauterine
Not otherwise specified
Other
Benign-appearing endometrial cells. Reported only in women
45 or older
Infectious organisms
Other types of cancers. The fallopian tube, ovary, peritoneal
cavity, vulva, or vagina

Modified from Nayar and Wilbur [31]

tests in women over 30 more likely represent persistent infec-
tion and are more likely to have had the opportunity to cause
neoplasia. In younger women, HR HPV infection is more
likely to represent the transient self-limited infection. As pre-
viously discussed, there is some concern that cervical proce-
dures, especially the excisional methods, may lead to adverse
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TasLE 10.6 Simplified management of cervical neoplasia using last

project terminology

Histopathology Management

LSIL Observation is preferred, typically annually

HSIL Treatment is preferred with the important
age-based exceptions. Ablation or excision
appropriate
Women over 40 years old: excision preferred.
Cryo has higher failure rates in this age

%{loup
omen under 26 years old: Q 6-month
colposcopy, and cytology is reasonable. This age
group may be extended to include women of
childbearing age up to age 30. If treatment is
required, CO, laser or, when possible, shallow
LEEPs may be safer. See discussion in text
regarding when to treat

pregnancy outcomes. If one keeps these facts in mind, the
treatment of abnormal cervical lesions may be simplified.
Low-grade intraepithelial lesions (LSIL) should be managed
by observation. With some important exceptions, high-grade
intraepithelial lesions (HSIL) should be ablated or excised.
Excisional procedures are typically offered for women over
40 as results from cohort studies have shown higher failure
rates with cryoablation in this age group [33]. This age group
is also more often done with childbearing. When we encoun-
ter HSIL lesions in adolescents and young women who have
future childbearing concerns, conservative observation with
semiannual colposcopy and cytology is acceptable. It is
important to note that treatment is indicated, in this young
group, if the lesion is large and enlarging or the entire trans-
formation zone (inadequate colposcopy) cannot be seen. If
the HSIL persists for 2 years, treatment is recommended [32].

The American Society for Colposcopy and Cervical
Pathology (ASCCP) has developed extensive algorithms and
a mobile “app” available for purchase at their website www.
asccp.org/APP. Management guidelines can be customized
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for your patient by her age, pregnancy status, HR HPV, and
prior testing results. These algorithms are copyright protected
for publication but are available on their website.
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