Naked-eye Inspection of the Cervix After Acetic Acid
Application May Improve the Predictive Value of

Negative Cytologic Screening
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Background. The purpose of this study was to assess the
predictive value of naked-eye inspection of the cervix
(NIC) after acetic acid application as an adjunct to Pa-
panicolaou (Pap) testing for cervical cancer screening.

Methods. Study subjects were women attending a medi-
al college student health clinic either for cervical cyto-
logic screening (67%) or because of a recent atypical cy-
tologic screening result (33%). All study participants
received cytologic screening, cervicography, and NIC.

Results. Of the 95 patients, 71 (75%) had abnormal
findings on NIC. Fifty-one patients underwent colpos-
copy with biopsy, including 48 of the 71 with an abnor-
mal finding on NIC. The results of 40 of the biopsies
were abnormal: 36 showed human papillomavirus or
low-grade squamous intraepithelial lesions, 3 showed
high-grade squamous intraepithelial lesions, and 1
showed invasive cervical cancer. Sixty-five percent (26)
of the abnormal biopsy findings occurred in women

There have been many attempts to increase the sensitivity
of cervical cytologic screening.1-4 One of the most com-
mon approaches has been to supplement cytologic
screening with a second type of screening test. The theory
isthat the combined sensitivity would be greater than that
of either technique used independently.5 Proposed ad-
junctive tests include screening colposcopy,6 cervicogra-
phy,7Xx repeat cervical cytologic evaluation,2 DNA probe
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with normal cytologic test results. NIC and cervicogra
phy both were effective in identifying patients with ah
normalities, but the combination of NIC followed by
cervicography referred fewer women for colposcopy
than did a positive result on NIC alone (52% vs 75%).
The combination of a negative Pap smear and a negative
NIC result had a 91% predictive value for the absence of
cervical intraepithelial neoplasia. This was a significant
improvement over cytologic screening alone.

Conclusions. In this study, the combination of cytologic
screening (Pap smear) and NIC increased the screening
yield as compared with a Pap smear alone but with some
loss of positive predictive value. NIC significantly im-
proved the predictive value of negative cytologic screen
ing results.

Key words. Cervicography; cervix dysplasia; cervical in-
traepithelial neoplasia; acetic acid; Bayes’ theorem.
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tests for human papillomavirus (HPV),y and naked-eye
inspection of the cervix (NIC) after application of acetic
acid.10-13 The purpose of this study was to evaluate NIC
as a supplement to cytologic screening.

Methods

Patient Population

All subjects were college students who were at least 18
years old and had signed an informed consent document
approved by the Human Subjects Committee of the uni

versity where the study was conducted. Women present-
ing for routine cervical cytologic screening and those who
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had previously had an atypical cytologic smear were eligi-
ble. Each subject received a cytologic evaluation, a ccrvi
gram, and an NIC after application ofacetic acid. Subjects
receiving colposcopy included those with a cytologic ab-
normality (atypia or cervical intraepithelial neoplasia),
positive ccrvicography, or presumptive vulvovaginal
HPV.

Laboratory Methods

Cervical cytologic samples were obtained in a standard
manner using a Cytosoft cytology brush (Medical Pack-
aging Corp, Camarillo, Calif) and spatula. NIC was per-
formed by swabbing the cervix twice with a large cotton
swab moistened with 5% acetic acid. At least 1 minute was
allowed for whitening to occur. An abnormal NIC; was
recorded ifany areas ofacctowhite were observed outside
the margin of the squamocolumnar junction. Cervicogra-
phy was performed as previously reported14’15 in accor-
dance with manufacturer-recommended procedures es-
tablished during on-site training. After acetic acid
application, the cervix was clearly visualized through the
cerviscope (camera), and two ccrvigrams were taken. The
Him was returned to the manufacturer for processing and
then interpreted by a single cervicography-certified gyne-
cological oncologist as follows: negative if normal; atypi-
cal if there was evidence of an acetowhitc lesion ofdoubt-
ful significance either inside or outside the transformation
zone or if there was evidence of atypical immature squa

mous metaplasia; positive if there was evidence ofa minor

or major-grade lesion or cancer; and technically defective if
the film was technically uninterpretable.

Statistical Analysis and Definitions

“Disease” was defined as a squamous lesion found
through biopsy. Biopsy specimens interpreted as atypia in
the absence of evidence of HPV or dysplasia were treated
as variants of normal. Patients were considered *free of
disease” iftheir biopsy result was normal, orif they had
a negative cytologic screening result, negative cervi-
cography findings during the study, and (when avail-
able) a negative cervical cytologic screening result 6 to
12 months after the study concluded. The positive pre-
dictive value (PPV) and negative predictive value
(NPV) were calculated for the NIC separately and for
several combinations of NIC, cytologic, and cervico-
graphic findings. A kappa statistic was calculated to
assess the degree of agreement between NIC and cer-
vicography.6
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Results

The mean age of the 95 subjects was 24 years, with a
range of 18 to 42 years. All but four were nulliparous; 630
were current users oforal contraceptives, and 33% entered
the study for follow-up of a recent atypical smear. The
results of NIC were abnormal in 71 study subjects, and
smears detected cytologic abnormalities in 15, all but one
of which were low-grade lesions. The cervigraphic find-
ings in 28 patients were positive, and those in an addi-
tional 20 patients were atypical. All patients with positive
cervigrams and all patients with a cytologic abnormality
received colposcopy. Colposcopy was performed on 52 of
the 95 patients, including 48 of the 71 patients with
positive NIC, results. In most of the eases (40), an abnor-
mal cytologic screening result or positive finding on oar-
vicography was the rationale for colposcopy.

Of 51 biopsies performed (one patient with a colpo-
scopically normal transformation zone did not have a
biopsy), the results of 40 were abnormal: 36 showed HPV
or low-grade squamous intraepithelial lesions (NIL), 3
showed high grade Sl 1, and 1 showed invasive cervical
cancer. The patient in whom invasive cervical cancer wes
found had abnormal findings on all three screening mo-
dalities: NIC, cytology, and ccrvicography. Both the cy-
tology and ccrvicography reports for this patient indicated
a high probability of invasive disease. Twelve of the 5%
patients considered free of disease were classified as such
because of normal colposcopy results. Of the remaining
43, all had negative results on initial ccrvicography, cyto-
logic examination, and NIC following acid wash.

The addition of either NIC or ccrvicography to cy-
tologic screening significantly improved the screening
yield. Ofthe 40 abnormal biopsy results, 26 (65%)werein
women with normal cytologic findings. Although most
abnormal findings were of low-grade ML, two of the
three high-grade lesions were missed by cytologic testing
alone. All three high-grade lesions were detected by NIC,
but one ofthese had negative results on a cervigram. Two
patients whose low-grade SIL was detected by NIC dso
had negative results on cytologic screening and cervicog-
raphy. Biopsies done on three of four patients with neg-
ative NIC findings showed HPV or low-grade SIL. 01
these three patients, one had abnormal cytologic results,
one a positive cervigram, and one had suspected vulvo-
vaginal HPV. Although both NIC and cervicography
were highly effective in increasing the yield of histologic
findings of SIL, the agreement between their findings wss
at best only fair (k=.23). This lack of agreement was due
to the higher frequency of positive results in NIC as com-
pared with cervicography.

The Table reports the PPV and NPV for cytologic
testing, NIC, and the combination ofcytologic, NIC, and
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Table. Positive and Negative Predictive Values for Naked-Eye
Inspection of the Cervix, Cytologic Evaluation, and Both
Screening Methods for the Detection of Cervical Cancer

Positive Predictive
Value, %(95% CI)

Negative Predictive

Screening Method Value, %(95% CI)

Cytology 82(64-100) 67 (57-77)
Naked-eye inspection of 52 (40-64)* 88(75-100)J
the cervix
Cytology + naked-eye 57(45-69) 91(80-100)
inspection of the cervix
(either positive or both
negative)
Cytology + naked-eye 68(55-81) 91(83-99)

inspection of the cervix
with cervigram if
naked-eye inspection is
positive

Note: Disease endpoint is taken to be histologic cervical intraepithelial neoplasia
(CAN) or human papillomavirus (HPV).

*|fdisease endpointis C IN only (excluding HPV), then the positive predictive value
is23% (95% ClI, 13-33).

f I1fdisease endpointis C IN only (excluding HPV), then negative predictive value is
9% (95% C1, 88-100).

Cl denotes confidence interval.

(only when NIC results were positive) cervicographic
findings. Fewer women would have been referred for col-
poscopy if referral had required positive cervicographic
findings in addition to a cytologic evaluation to confirm a
positive outcome of NIC (52% vs 75%, PC.01, noninde-
pendent samples).

Discussion

The study population had a high prevalence of low-grade
squamous lesions, and most enrolled subjects were nul-
liparous, young, and taking oral contraceptives. Conse-
quently, the findings of this study may not be directly
applicable to populations with a differing age distribution
or underlying prevalence of abnormality. With this caveat,
the study’s major finding is a statistically significant differ-
ence in NPV between cytologic evaluation alone and cy-
tologic evaluation augmented by NIC (Table). If con-
firmed by other studies in an unselected population, a
high NPV could have importance in screening. By Sack-
ett’srule of “SnNout” 1647 (when atest has high sensitiv-
ity, anegative test rules out disease), anegative NIC result
makes CIN much less likely. Although case-finding is the
central goal in screening programs, the ability to identify
normal subjects is also ofgreat importance in determining
the frequency and intensity ofscreening efforts. 1he com-
bination of NIC and cytologic screening might be used to
essentially rule out SIL in women who have negative
results on both tests.
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This study offers estimates of the PPV and NPV for
NIC alone, and for acombination of cytologic evaluation,
NIC, and NIC-contingent cervicographv. These csti
mates must be regarded with some caution because 43
patients in the study did not receive colposcopy and,
hence, may have harbored undetected SIL. We would
like to have performed colposcopy on all study subjects
but were constrained by ethical and financial consider-
ations.

Because we were concerned about bias deriving from
undetected SIL in patients who did not undergo colpos
copy, we performed a sensitivity analysis on the combina
tion of cytologic, NIC, and (for positive NIC results)
cervicographic evaluation, as reported in the fable. To do
this, we first looked at the 20 patients with atypical ccrvi
grams. Ofthese, 12 had biopsies, with a positivity rate of
83% (all HPV). We consequently postulated that 7 of the
8 patients who did not have biopsies were SIL positive.
We then looked at the 19 women with negative results on
NIC, cytologic screening, and cervicographv who did not
receive colposcopies. Only if a minimum of 9 of these
had undetected SIL would the 95% confidence limits of
the NPV for the combination of cytologic tests, NIC, and
NIC-contingent cervicographv begin to overlap those of
unaugmented cytologic screening. Since it might seem
unlikely that such a high proportion ofwomen with mul-
tiple negative studies would harbor undetected SIL, this
sensitivity analysis argues that the observed high predic-
tive value for negative cytologic screening results and NIC
is not solely an artifact of incomplete colposcopic ascer
tainment. In contrast, only 6 additional positive findings
(missed SIL) occurring among the 16 women without
colposcopies but with positive NIC would raise the PPV
to its maximum of 92% (95% confidence interval, 84 to
100). Hence, our findings for the PPV might appear to be
more sensitive to ascertainment bias than are those for
NPV.

It is important to recognize a number of additional
qualifications to the study’s conclusions. First, while the
study’s main finding isa high NPV for the combination of
cytologic screening and NIC, high NPVs are always to be
expected when outcome events are rare, as is a positive
result on biopsy in most screened populations. Indeed, by
Bayes’ theorem, the NPV of NIC would be higher in a
conventional screening population than in this study, in
which more than 40% of participants had biopsies show-
ing HPV or SIL. Second, since most study participants
(75%) had positive NIC findings, the advantage of high
NPV would apply only to the minority of women whose
NIC result was negative. Third, all but two cases detected
by NIC-augmented screening were low-grade lesions
(typically HPV infection), the malignant potential of
which may be limited. This study did not have the statis-
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deal power to evaluate the performance of NIC in detect-
ing higher grade SIL.

Despite these further limitations, the present study
concurs with others in suggesting that NIC has some
potential for enhancing the effectiveness of cytologic
screening. Adding either cervicography or NIC to cyto-
logic screening increased the SIL yield nearly threefold.
Although other authors have reported improved screen-
ing sensitivity with the use of NIC, our data in this pop-
ulation suggest that NIC may also significantly augment
the ability of screening to identify normal women. In a
cost-conscious era, this may be a particularly worthy goal.
Cytologic screening that is not augmented with adjunc-
tive testing (such as NIC, with cervicography for patients
in whom the NIC result is positive) relies heavily on re-
peat screening. In atransient population, such as that ofa
college health clinic, the required follow-up may be diffi-
cult to achievel8and, in our experience, nearly impossible
to document.
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