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A 37-year-old woman was referred to the colposcopy clinic because of two Papanicolaou
smears showing atypical squamous cells of undetermined significance (ASC-US).

One and two years previously, the patient had had Papanicolaou smears that were re-
ported to be normal. Six months before referral, a routine pelvic examination revealed no
abnormalities. A Papanicolaou smear at that time was interpreted as revealing ASC-US.
The patient was reexamined three months later, and another Papanicolaou smear was
again interpreted as showing ASC-US.

The patient (gravida 5, para 4) had had one spontaneous first-trimester abortion.
She was a native of El Salvador but had resided in the United States for several years. She
reported having a long-standing monogamous sexual relationship. The result of a skin
test for tuberculosis with purified protein derivative, performed in the past, was positive;
a chest radiograph at that time was normal. She received isoniazid for one year. Two
years earlier, during her most recent pregnancy, tests for human immunodeficiency virus
infection, syphilis, gonorrhea, and chlamydia had all been negative.

A general physical examination revealed no abnormalities. On pelvic examination,
there were no vulvar, vaginal, or cervical lesions. Colposcopic examination revealed a cer-
vical ectropion involving the greater part of the exocervix. The transformation zone was
examined visually in its entirety and appeared normal. A repeated Papanicolaou test was
performed and reportedly showed no abnormalities. Endocervical curettage was per-
formed, and pathological examination of the specimen disclosed normal endocervical
epithelium.

A diagnostic test was performed.

 

Dr. Annekathryn Goodman

 

: This patient had two abnormal Papanicolaou smears, and in
both the abnormality of the squamous cells was described as being of unknown signifi-
cance. The appropriate management in such cases has been an area of controversy, but
recent developments may simplify the approach.

presentation of case

differential diagnosis
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Cervical cancer is one of the leading causes of
cancer-related death in women.

 

1

 

 However, there is
epidemiologic evidence that the rates of cervical can-
cer have fallen in all areas where screening programs
have been instituted.

 

2

 

 The Papanicolaou (“Pap”)
test, a cytologic evaluation of exfoliated epithelial
cells from the lower genital tract, is the gold stand-
ard for cervical cancer screening.

 

3

 

 The Papanicolaou
test is effective because cervical neoplasia has a long
preinvasive phase before the development of inva-
sive disease; cytologic examination can detect these
preinvasive lesions, which can then be eradicated.

 

4

 

This patient’s Papanicolaou smears were inter-
preted as showing ASC-US, indicating that the cyto-
pathologist saw an abnormality in the squamous
cells that did not fulfill the criteria for dysplasia but
that were not readily categorized as reactive chang-
es.

 

5

 

 ASC-US may be the finding in as many as 10
percent of all Papanicolaou smears.
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 The majority
of women with ASC-US do not have a clinically sig-
nificant lesion; the abnormalities in the cells are in-
stead due to artifact, inflammation, or estrogen defi-
ciency. However, about 20 percent of women with
ASC-US on a Papanicolaou smear are subsequently
found to have a dysplastic lesion on cervical biopsy
(Table 1).

 

7

 

 Thus, the ASC-US finding presents prac-
titioners with a challenge in determining how to
proceed with further evaluation.

In a patient with suspected cervical squamous-
cell dysplasia, the next step after the Papanicolaou
test is colposcopic examination of the cervix and
biopsy of suspicious areas in order to confirm or
rule out a diagnosis of dysplasia and, if dysplasia is
present, to determine its grade. The decision to refer
a woman such as the patient under discussion for
colposcopy is based on two separate assessments:

the nature of the abnormality on the Papanicolaou
smear and the presence or absence of risk factors
for cervical neoplasia in her history. All women with
Papanicolaou smears showing clear-cut dysplasia
(classified by the cytopathologist as a low-grade or
high-grade squamous intraepithelial lesion) should
be referred for colposcopy and directed cervical biop-
sy. However, there has been uncertainty about which
women with ASC-US on smears should be evaluat-
ed by colposcopy. In practice, women referred for
colposcopy have been those who have one Papanic-
olaou smear showing ASC-US and any risk factor
for cervical neoplasia (multiple sexual partners, a
history of sexually transmitted diseases, high-risk
human papillomavirus [HPV] infection, a previous
history of a malignant or premalignant condition
of the lower genital tract, or immunodeficiency

 

8

 

)
and those who have two sequential Papanicolaou
smears showing ASC-US and no risk factors.

Referring too many patients for colposcopy,
however, has disadvantages both for patients and
for society in general. First, colposcopy is expensive.
With the addition of a biopsy, a visit can cost several
hundred dollars. Each year in the United States, ap-
proximately 50 to 60 million women undergo Papa-
nicolaou testing; if 10 percent of them have smears
that show ASC-US, and if all of those women are re-
ferred for colposcopy, the added cost to the health
care system will be large. There are also hidden costs
for the patients and society, given that the patient
may need to take time away from work or pay for
child care and given that the possibility of cancer
can cause emotional distress. Since most women
with ASC-US do not have a clinically significant le-
sion, great efforts have been made in the past dec-
ade to find another test to help determine whether
referral for colposcopy or close follow-up is the best
option in a given case.

According to this patient’s history, she did not
have any risk factors for cervical neoplasia. After a
Papanicolaou test yielded a smear showing ASC-US,
she underwent another examination and a second
Papanicolaou test three months later. After the sec-
ond Papanicolaou smear was interpreted as show-
ing ASC-US, she was referred to me for colposcopy,
according to the standard of practice. I saw no ab-
normalities of the cervix and therefore obtained
another Papanicolaou smear and performed endo-
cervical curettage in an effort to detect endocervical
abnormalities that might account for the atypical
findings on the previous Papanicolaou smears. I also
requested tests for high-risk types of HPV, which
were the diagnostic tests in this case.

 

* The data are from Manos et al.
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Table 1. Histologic Findings on Examination of Biopsy 
Specimens from Women Whose Papanicolaou Smears 
Showed Atypical Squamous Cells of Undetermined 
Significance.*

Histologic Finding No. of Patients (%)

 

Normal 783 (80.5)

Cervical intraepithelial neoplasia

Grade 1 125 (12.8)

Grade 2 64 (6.6)

Invasive cancer 1 (0.1)

Total 973 (100.0)
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Dr. David C. Wilbur

 

: Some of the squamous cells in
this patient’s cervical cytologic smear showed alter-
ations in the nuclei consisting of enlargement, slight
hyperchromasia, and irregularities of the nuclear en-
velope (Fig. 1). For this reason, the interpretation

was “atypical squamous cells” of the “undetermined
significance” subtype (so-called ASC-US).

As Dr. Goodman has said, a specimen for which
the cytologic results are equivocal is described as
having atypical squamous cells: there are cytologic
abnormalities, but they are not sufficient for an out-
right diagnosis of either low-grade or high-grade

pathological discussion

 

Figure 1. Cervical Specimen Showing Features of Atypical Squamous Cells of Undetermined Significance (Papanicolaou 
Stain, ¬600).

 

Panel A shows an individual squamous cell with an enlarged nucleus (arrow). Panel B shows a squamous cell with an 
enlarged nucleus with hyperchromasia and mild irregularity of the nuclear envelope (arrow). Panel C shows a plaque of 
hyperkeratotic cells indicative of abnormal hypermaturation of the squamous epithelium. Panel D shows a group of re-
active cells with infiltration by inflammatory cells and prominent nucleoli. Panel E shows a group of cells with evidence 
of hypermaturation with keratohyaline granule formation (arrowhead) and perinuclear clearing (arrow), which is sugges-
tive but not diagnostic of human papillomavirus infection. Taken together, these features suggest but do not confirm the 
presence of a low-grade squamous intraepithelial lesion, but the suggestion of that lesion warrants additional studies; 
hence, the interpretation of ASC-US was rendered.

B

C D

A

E
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dysplasia. The category is divided into two subtypes:
one is ASC-US, and the other is a subtype suggestive
of high-grade squamous dysplasia (Table 2).

 

5

 

 This
patient, like 95 percent of patients with atypical
squamous cells, had cells that were categorized as
the ASC-US subtype.

Some patients with atypical squamous cells have
dysplastic lesions, whereas some have non-neoplas-
tic conditions with morphologic features on the
Papanicolaou smear that overlap with those of dys-
plastic lesions. The changes in the squamous cells
may be quite varied, and interobserver and intraob-
server reproducibility in the interpretation of these
specimens is poor. Conditions that mimic dyspla-
sias include reactive cellular changes due to tissue
damage caused by infection, trauma, or radiation;
physiological changes secondary to hormone use
and menopausal status; and a wide variety of arti-
facts resulting from the preparation of the speci-
men. Fortunately, the latter are minimized by new,
liquid-based preparation methods that virtually
eliminate air-drying, smearing, and fixation effects.
The clinically important entities that may be charac-
terized by atypical squamous cells are true dysplasias
and even, in rare instances, invasive carcinomas.
The problem, as in this case, is that morphologic
features alone do not allow us to predict the risk of
such lesions in an individual patient.

Findings of atypical squamous cells typically
constitute between 3 and 5 percent of a cytology
laboratory’s cases. However, indiscriminate use of
this designation may increase the percentage to as
high as 10 to 15 percent in some laboratories. Dys-
plasia is found on follow-up biopsy in anywhere
from 10 percent to as many as 50 percent of the
cases, an indication of the wide range of interpre-
tive differences among cytologists. High-grade le-

sions (cervical intraepithelial neoplasia, grade 2 or
3) typically constitute 20 to 30 percent of the total.

 

9

 

Therefore, for quality-assurance purposes, it is im-
portant for each laboratory to monitor the ratio of
findings of atypical squamous cells to dysplasia,
which should be in the range of 2:1 to 3:1.

 

10

 

Recently, testing for HPV infection has emerged
as an important tool in the management of cases in
which atypical cells have been found on the Papa-
nicolaou smear. HPV infection is associated with
virtually all invasive carcinomas of the cervix, both
squamous and glandular, as well as with their pre-
cursor dysplastic lesions. Therefore, the presence or
absence of HPV should be useful in deciding which
cases of atypical squamous cells require triage to
colposcopy and which do not.

HPV can be broadly classified into two groups,
one associated with cutaneous infections such as
the common wart and the other associated with in-
fections and neoplasms of the genital tract. The lat-
ter group is further subdivided into low-risk and
high-risk types. The former generally cause external
genital warts and condyloma, whereas the latter are
predominantly (though not exclusively) responsible
for cervical neoplasia. Of the high-risk types, the
most common are HPV types 16, 18, 31, 33, 35, and
45, which together account for about 85 percent of
those detected in cervical-cancer specimens. A vari-
ety of other, less prevalent types are responsible for
disease in the remaining small percentage of cases.
There are geographic variations in the minor, less
prevalent viral types associated with cancer; how-
ever, in all locations studied, HPV type 16 (HPV-16)
and the types related to it predominate.

 

11

 

High-risk HPV infection of the cervical epitheli-
um occurs in two forms, with distinct morphologic
features and different associated risks of neoplasia
(Fig. 2 and 3). Many people in the general popula-
tion are infected with HPV; the prevalence is as high
as 10 to 15 percent in the younger, more sexually
active population. In acute infections, a complete
copy of the HPV viral DNA is present as an episome
within the host cell, and the virus is capable of com-
pleting its life cycle, producing new, infectious viral
particles. In the majority of cases, the infection is
transient and results either in no demonstrable cy-
tologic changes or in the cytologic changes associ-
ated with a productive viral infection. The presence
of complete viral particles within the cell may cause
a characteristic perinuclear clearing known as koilo-
cytosis (Fig. 4A and 4B), which is the hallmark of
the diagnosis of a low-grade squamous intraepi-

 

* The information is from Solomon et al.

 

5

 

Table 2. Classification of Squamous-Cell Abnormalities of the Uterine Cervix.*

Cytologic Interpretation (Papanicolaou smear)
Pathological Interpretation

(Biopsy)

 

Atypical squamous cells Variable

Undetermined significance (ASC-US)

Possible high-grade dysplasia (ASC-H)

Low-grade squamous epithelial lesion Cervical intraepithelial 
neoplasia, grade 1

High-grade squamous epithelial lesion Cervical intraepithelial 
neoplasia, grade 2 or 3
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thelial lesion on Papanicolaou smears and corre-
sponds to the histologic lesion on biopsy specimens
classified as cervical intraepithelial neoplasia, grade
1. This lesion by itself is not associated with an in-
creased risk of cervical neoplasia.

In a small minority of HPV-infected patients, the
circular viral genome is integrated into the host-cell
DNA, producing high-grade dysplasia, which can
progress to invasive carcinoma (Fig. 3). During the
integration process, the viral DNA is disrupted in the
region of the 

 

E2

 

 gene, which is responsible for con-
trolling transcription of other viral genes. The onco-
genic genes 

 

E6

 

 and 

 

E7

 

, which encode proteins that
bind to and inactivate the products of important
host-cell tumor-suppressor genes, are preserved.
Because of the loss of other viral genes during inte-
gration, the viral life cycle is not completed, and new

virus particles are not produced. The cells of high-
grade dysplasia (interpreted as high-grade squa-
mous intraepithelial lesions on the Papanicolaou
smear and typically reflected in biopsy findings of
cervical intraepithelial neoplasia, grade 2 or 3, or in-
vasive carcinoma) therefore do not show koilocyto-
sis and are primitive and undifferentiated in appear-
ance (Fig. 4C and 4D). It has been estimated that
high-grade dysplasia may progress to invasive can-
cer in as many as 60 percent of cases if left untreated.

Given the central role of HPV in cervical carcino-
genesis, testing for the presence of this virus can be
an appropriate and cost-effective test to determine
whether or not a patient with ASC-US, such as the
patient in this case, may harbor high-grade dyspla-
sia. There are several ways to test for the presence
of HPV in clinical specimens. The most commonly

 

Figure 2. Spectrum of Changes in Cervical Squamous Epithelium Caused by Human Papillomavirus (HPV) Infection.

 

The left side of the figure shows normal cervical squamous epithelium. When HPV infection occurs (center), the virus exists in the cell nucle-
us as a circular episome. If the viral genome is intact, new infectious viral particles can be produced; their presence in the cell is indicated by 
perinuclear clearing, or koilocytosis. In cervical cancer (right), oncogenic portions of HPV DNA become integrated into the host’s DNA, with 
disruption of the 

 

E2

 

 regulatory region and loss of other genes needed to form a complete virus. The cells are undifferentiated and do not show 
koilocytosis. CIN 1 and CIN 3 denote cervical intraepithelial neoplasia, grades 1 and 3, respectively.

Normal cervix

Infectious viral
particles

New infectious
virus particles

Integrated
viral DNA

Episome

Cervical cancer (CIN 3)HPV infection (CIN 1)
Perinuclear

clearing
(koilocytosis)
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used method, which thus far has formed the basis
for all major U.S. studies of management accord-
ing to the presence or absence of HPV, is the so-
called hybrid-capture method (Hybrid Capture II
HPV Test, Digene). There are separate tests for low-
risk and high-risk viral types. At present, manage-
ment algorithms include only the test for high-risk
types. The high-risk HPV test contains a cocktail of
whole genomic RNA probes that detect the most
prevalent oncogenic types (HPV types 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59, and 68); a small num-
ber of less prevalent types are not included. Cross-
reactivity of some of the probes with low-risk viral
types has been reported; hence the theoretical sensi-
tivity and specificity are not 100 percent. The probes
bind complementary DNA liberated from cells in a
specimen, and the RNA–DNA complexes (hybrids)
are detected with the use of an enzyme-linked

chemiluminescent assay (hence the name “hybrid
capture”).

The test can be performed on the residual cells
present in a liquid-based cytologic specimen, in
what is known as “reflex” testing. The test can also
be performed with a specimen obtained with a cer-
vical brush rinsed in transport medium specifically
for the HPV test alone. The Hybrid Capture II HPV
Test detects high-risk HPV in a highly sensitive
manner, resulting in a very high negative predictive
value for the detection of high-grade dysplasia.
However, it is important to recognize that the large
pool of patients who have transient viral infections
without having high-grade dysplasia makes the
specificity of the test low (i.e., makes the positive
predictive value low).

Other tests available for the detection of high-
risk HPV types are techniques based on the polymer-
ase chain reaction and in situ hybridization. These
tests theoretically have a very high sensitivity for viral
detection and may also have the advantage of allow-
ing specific viral typing. In situ hybridization com-
bines the advantages of viral detection with simulta-
neous visualization of cellular morphologic features
— a potential advantage for improving the speci-
ficity of the test for the detection of HPV-positive

 

Figure 4 (facing page). Morphologic Manifestations of 
Various Forms of Human Papillomavirus Infection of the 
Cervical Squamous Epithelium (from Other Patients).

 

A Papanicolaou smear (Panel A) shows perinuclear 
clearing in the squamous cells, known as koilocytosis, 
which is the morphologic manifestation of productive 
HPV infection; it is the hallmark of a low-grade squa-
mous intraepithelial lesion (Papanicolaou stain, ¬400). 
A cervical-biopsy specimen from a patient with a low-
grade squamous intraepithelial lesion (Panel B) shows 
histologic changes classified as cervical intraepithelial 
neoplasia, grade 1, which is characterized by cells with 
perinuclear vacuolization, corresponding to the koilocy-
tosis seen on the Papanicolaou smear (hematoxylin and 
eosin, ¬200). Integration of high-risk HPV types into the 
cellular genome can produce high-grade squamous dys-
plasia (i.e., a high-grade squamous intraepithelial lesion) 
(Panel C), in which the cells have primitive, undifferenti-
ated features (Papanicolaou stain, ¬400). A biopsy spec-
imen from a patient with a high-grade squamous intra-
epithelial lesion on a Papanicolaou smear (Panel D) 
shows cervical intraepithelial neoplasia, grade 3; primi-
tive cells are present from the basal layer to the surface 
(hematoxylin and eosin, ¬400). Although cervical intra-
epithelial neoplasia, grade 3, always contains a portion 
of the HPV DNA, the lesion does not produce complete 
viral particles.

 

Figure 3. Genome of the Human Papillomavirus.

 

The circular human papillomavirus (HPV) genome (top) 
contains early genes (

 

E1, E2,

 

 and 

 

E4

 

 through 

 

E7

 

), which 
are involved in DNA replication, transcriptional regula-
tion, and cellular transformation; late genes (

 

L1

 

 and 

 

L2

 

), 
which encode capsid proteins; and a long control region 
(LCR). 

 

E6

 

 and 

 

E7

 

 are oncogenic and are always conserved 
in cervical cancers, as is 

 

LCR

 

. When the viral DNA is inte-
grated with host DNA (bottom), the 

 

E2

 

 regulatory region 
is disrupted (arrow), leaving 

 

E6

 

 and 

 

E7

 

 unregulated. 
Other genes required to complete the formation of a vi-
ral particle are lost, and infectious virus is not produced.
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cases of high-grade squamous intraepithelial le-
sions.

In addition to guiding management, HPV test-
ing can also be useful in the laboratory for deter-
mining whether the designation of atypical squa-

mous cells is being used properly.

 

12

 

 In addition to
correlating such interpretations with the findings
on follow-up biopsy specimens, laboratories can
now determine the proportion of cases associated
with high-risk HPV infection. It has been suggest-

A B

C D
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ed that about 50 percent of patients whose smears
are categorized as showing atypical squamous cells
should be positive for HPV.

In the case under discussion, we tested a liquid-
based cytologic specimen with the Hybrid Capture
II HPV Test. The test was negative for the presence
of high-risk HPV infections.

 

Dr. Goodman

 

: A recent national study, sponsored
by the National Cancer Institute, known as the
ASCUS–LSIL Triage Study (where LSIL denotes low-
grade squamous intraepithelial lesion), has provid-
ed information that is useful in determining the role
of HPV testing in the care of patients with a Papanic-
olaou smear showing ASC-US. In this study, 3488
women with ASC-US on a single Papanicolaou
smear were randomly assigned to one of three op-
tions: immediate colposcopy, HPV testing with the
Hybrid Capture II HPV Test, or a repeated Papanic-
olaou test.

 

9

 

 Patients in whom HPV was detected by
the Hybrid Capture II HPV Test and patients with a
high-grade squamous intraepithelial lesion on the
repeated Papanicolaou test were referred for colpos-
copy. All the patients underwent colposcopy at the
end of the trial, with a repeated Papanicolaou test
and biopsy of any suspicious areas.

HPV testing detected 92.4 percent of cases of cer-
vical intraepithelial neoplasia, grade 3, whereas ex-
amination of the repeated Papanicolaou test, with
high-grade squamous intraepithelial lesion used as
the threshold for referral, detected only 54.6 per-
cent. Fifty-six percent of the women who underwent
HPV testing were referred for colposcopy, as com-
pared with 12.3 percent of the women in the group
assigned to a repeated Papanicolaou test. When the
threshold for referral for colposcopy on the basis of
a repeated Papanicolaou test was changed to any ab-
normal finding (ASC-US or higher, as is the current
standard of practice), the sensitivity for the detec-
tion of cervical intraepithelial neoplasia, grade 3, in-
creased to 95.4 percent but required two office visits
and was associated with a referral rate for colposco-
py of 67.1 percent. Thus, reflex HPV testing provides
essentially equivalent sensitivity and slightly better
specificity than a repeated Papanicolaou smear for
detecting cervical intraepithelial neoplasia, grade 3,
and eliminates the need for repeated Papanicolaou
testing.

 

9

 

These data have led to the recommendation by
the American Society for Colposcopy and Cervical

Pathology that all women with Papanicolaou smears
showing ASC-US should undergo HPV testing.
Those whose tests are positive for high-risk HPV
should then be referred for colposcopy. Those
whose tests are negative should undergo repeated
Papanicolaou testing in one year. Patients who have
high-risk HPV and whose colposcopic evaluation
shows no abnormalities should undergo repeated
Papanicolaou testing at 6 and 12 months. Repeating
the HPV testing after 12 months should also be con-
sidered for these patients, since persons with per-
sistent HPV infections are at higher risk for the de-
velopment of cervical neoplasia in the future than
those with transient infections.

 

13,14

 

 This test will
help determine the course of management more ef-
fectively than the Papanicolaou test alone and help
reduce unnecessary testing in women whose HPV
tests are negative.

At present, the only indication for HPV testing
is a Papanicolaou smear showing ASC-US. How-
ever, the Food and Drug Administration recently ap-
proved HPV testing in conjunction with Papanico-
laou testing for primary screening in women older
than 30 years of age. Although infection with a high-
risk type of HPV is a necessary condition for the de-
velopment of lower genital tract cancer, it is clearly
not sufficient, since more than 90 percent of HPV
infections resolve completely within two years
without the identification of clinically significant
lesions.

 

15

 

 Thus, testing as part of primary screen-
ing in young patients may increase the frequency of
detection of transient infections.

The patient under discussion had a negative test
for HPV and is therefore at low risk for the develop-
ment of cervical neoplasia. She was referred back to
her primary care physician and will need no more
than a routine yearly Papanicolaou test.

 

A Physician

 

: The number of sexual partners that
put a woman at risk for HPV-related disease has
been variably defined as two to five or more. What
do you consider to be an indicator of high risk?

 

Dr. Goodman

 

: Exposure to multiple sexual part-
ners is an indirect measure of risk, since the proba-
bility of contact with a high-risk HPV subtype in-
creases with additional exposures. However, if the
only sexual contact a woman has had is with a part-
ner who harbors a high-risk HPV subtype, she is at
risk. Once HPV testing becomes routine for the eval-
uation of Papanicolaou smears showing ASC-US,
it will be clinically irrelevant to determine the num-
ber of sexual partners a woman has had.

 

A Physician

 

: Will the HPV test be performed rou-
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tinely when cases are interpreted as ASC-US in
your laboratory, or will it have to be specifically re-
quested?

 

Dr. Wilbur

 

: We have decided not to perform the
test routinely unless it is specifically requested.
Many of the Papanicolaou smears we examine were
obtained from patients who are referred to our clin-
ics for the evaluation of known abnormalities, so
their HPV status may already be known or they may
already have been referred for a colposcopic exam-
ination. Because our laboratory personnel will have
no way of knowing the patient’s status, we believe
that reflex testing would result in unnecessary tests,
and therefore we require a physician’s order. In a
typical population undergoing primary screening,
automatic HPV testing when an ASC-US result is
found makes sense.

 

A Physician

 

: What is the status of the HPV
vaccine?

 

Dr. Goodman

 

: Koutsky and colleagues reported
a prospective trial involving 1533 women 16 to 23
years of age who were randomly assigned to receive
three doses of HPV-16 vaccine or a placebo.

 

16 

 

The
goal of this study was to determine whether HPV-16
vaccine reduced the incidence of persistent infec-
tion, which was defined as the detection of HPV-16
DNA on two or more occasions. There was a reduc-
tion in persistent HPV-16 infections in the vaccinat-
ed group at 14.7 months. However, given that the
majority of HPV-16 infections resolve naturally by
40 months, it will be interesting to see whether this
difference persists as the study matures. The dura-
tion of the protection conferred will also need to be
determined. This vaccine is aimed only at HPV-16,
which accounts for only 40 percent of cancers, and
it is not yet ready for widespread marketing and use.
Other vaccines are in development and testing.

 

A Physician

 

: I have a patient in her early 40s whose
Papanicolaou smears over the years have shown

ASC-US. She has had multiple colposcopic exami-
nations followed by biopsies, which showed no ab-
normalities, and has had negative tests for high-
risk HPV. At what point can we be certain that these
Papanicolaou-smear findings do not represent high-
grade dysplasia?

 

Dr. Goodman

 

: If the cytologic abnormalities are
confined to the squamous cells, if the HPV testing
is negative, and if colposcopic examinations show
no abnormalities, I do not believe she is at risk for
high-grade squamous dysplasia. Repetitively atypi-
cal Papanicolaou smears in the absence of dysplasia
or HPV infection usually suggest chronic irritation
or trauma. Yearly follow-up with Papanicolaou test-
ing is sufficient.

 

A Physician

 

: I have an 80-year-old patient who has
had two sexual partners in her lifetime and who
has not been sexually active for 20 years. This year,
her Papanicolaou smear showed a high-grade squa-
mous intraepithelial lesion. The findings on a col-
poscopic examination and examination of a cervical-
biopsy specimen were normal. Is there a role for
HPV testing?

 

Dr. Goodman

 

: This patient has a highly abnormal
Papanicolaou smear with clear evidence of dyspla-
sia. HPV testing in this setting is not indicated. She
may have a lesion in her upper endocervix that is
not apparent on colposcopy. A cervical cone biopsy
would be an appropriate next step. It also will be
important to evaluate her vagina and vulva carefully
for other possible sources of the dysplastic cells.

Atypical squamous cells of unknown significance
(on the Papanicolaou smear), with a negative test
for high-risk human papillomavirus.

The patient is currently not at increased risk for
cervical cancer.

pathological diagnosis
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