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Introduction

Since the 1950s, the steady decline in cervical cancer
incidence and mortality has been attributed to widespread
cervical cancer screening [1, 2]. The Papanicolaou (Pap)
smear is the most commonly utilized method to detect
these lesions; however occasionally results are reported
as normal when abnormal cells are present (false nega-
tive). Additionally, results are sometimes reported as
abnormal when there are only normal cells (false posi-
tive). Over 90% of Pap smears will be diagnosed “nega-
tive for intraepithelial lesion or malignancy” [3].

Other cytology results from Pap smears are stratified
by severity, and can include: low-grade squamous
intraepithelial lesions (LSIL) and high-grade squamous
intraepithelial lesions (HSIL), amongst others. Histology
results are likewise classified as CIN 1, 2, and 3. CIN 1
is the most benign and considered a manifestation of
infection with human papillomavirus (HPV). CIN 2 and
3 are progressively more severe precursors of cervical
cancer [4]. HSIL cytology is consistent with a diagnosis
of CIN 2 or 3 and can include: hyperchromatic nuclei,
abnormal chromatin distribution, nuclear atypia or pleo-
morphism, and increased nuclear/ cytoplasmic ratio.
Milder manifestations of these changes achieve a diagno-
sis of LSIL cytology or CIN I histology [5].

A large proportion of LSIL (61%) is destined to spon-
taneously regress in 12 months, especially in adolescents
[6]. However, CIN 2 or 3 has a regression of only 35%
[7]. HSIL patients are almost always managed with col-

poscopy and biopsy as a first step. However, colposcopy
following HSIL cytology can miss a significant number of
CIN 2 and 3 lesions. Therefore most women with HSIL
eventually undergo an excisional procedure [8]. This pro-
cedure includes either the loop electrosurgical excision
procedure (LEEP) or cold knife conization (CKC). LEEP
consists of removing the transformation zone or squamo-
columnar junction and can be performed under local anes-
thesia in an office setting [9]. CKC can be utilized to obtain
endocervical tissue and it is achieved with a scalpel inci-
sion of the cervix under general anesthesia.

It is important to have an accurate diagnosis of cervi-
cal dysplasia as excisional procedures have associated
risks greater than Pap and colposcopy. All excisional pro-
cedures including LEEP and CKC may predispose to low
birth weight and preterm birth [10-12]. Whether this is
truly causal and not simply an association remains
unclear [13]. For example, risks of cervical dysplasia and
preterm delivery each include smoking, low socio-eco-
nomic status, and infection [14]. Jakobsson et al. found
that surgery itself and not the background characteristics
explain the increased risk for preterm birth [14]. There-
fore, there is a need for an intermediate tool in the man-
agement of cervical dysplasia to increase the sensitivity
of the recognizing high-grade dysplasia. 

In this study, the authors’ objective was to examine the
value of Pap smear at the time of colposcopy as noninva-
sive means to improve the accuracy of the diagnosis of
cervical dysplasia. This retrospective chart review com-
pares both Pap at the time of colposcopy and the colpo-
scopic exam alone to the final pathology of the excisional
procedure.
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Materials and Methods

A retrospective chart review was performed and included
patients undergoing LEEP or CKC for CIN 2 and 3 or discrep-
ancy between Pap and colposcopy from January 1st, 2004 to
December 31st, 2009.

Data was obtained from medical charts (pathology reports)
and included the results of the last (most recent) abnormal Pap
smear which led to referral for a colposcopic exam, results of
the Pap smear performed at the time of colposcopy, colposcopic
biopsy results, and the results of the excisional biopsy.

Women who had colposcopy performed followed by succes-
sive cone biopsy or LEEP were included in this study. Col-
poscopy was performed on patients with HSIL on Pap smear
cytology, persistent LSIL, atypical squamous cells (ASC), or
atypical glandular cells (AGC). Patients with cervical cancer
were excluded due to the small number of cases to avoid statis-
tical inconvenience, and patients with inconclusive biopsy
results unable to be classified were also excluded. All colpo-
scopic exams were performed and documented the same way;
the key concepts of the system included: aceto-white reaction,
color, margins, and vessels examined to formulate a colposcopic
impression and to aid in the selection of the most appropriate
sites for colposcopically-directed biopsy. Three percent acetic
acid solution was applied to the surface to improve visualization
of abnormal areas. Monsel’s solution was applied with large
cotton swabs to the surface of the cervix to achieve hemostasis.

Liquid-based technology Thin Prep, was utilized for all Pap
smears in the present study. Cervical cells were transferred to
the specimen vial with a broom-like device and immersed into
liquid fixative, fixing the cells instantly.

In this study, the guidelines implemented were in accordance
with the 2001 American Society for Colposcopy and Cervical
Pathology and updated 2001 Bethesda classification.

The summaries on the measurement results (HSIL, LSIL, and
normal) are displayed in frequency tables and Kappa coeffi-
cients are estimated to assess agreement between two measure-
ment methods as any pair of the three methods: excisional
biopsy, colposcopic biopsy, and Pap smear performed at the
time of colposcopy. For most purposes, Kappa coefficients
greater than 0.75 may be taken to represent excellent agree-
ment, below 0.40 may be interpreted as poor agreement, and
between 0.40 and 0.75 may be understood as intermediate
agreement recommended by Landis and Koch [15].

Results

Institutional review board approval was obtained to
review medical records for 147 patients who underwent
an excisional procedure for cervical dysplasia. Of this
total, 105 patients revealed high-grade pathology.
Among these 105 patients, 82 cases were further diag-
nosed with Pap smear at the time of colposcopy and col-
poscopy as compared to 81 cases of high-grade dyspla-
sia by colposcopic biopsy (Tables 1 and 2). Twenty-three
Pap smears at the time of colposcopy were read as low-
grade dysplasia or negative for dysplasia and were fol-
lowed by a high-grade excisional biopsy (LSIL 20 cases
and negative in three cases). Similarly 24 (LSIL 13 cases
and negative in 11 cases) colposcopic biopsies were low-
grade or negative for dysplasia, but preceded an exci-
sional biopsy of high-grade dysplasia.

One hundred seven Pap results were HSIL. Of this

group, six were low-grade and 19 were negative for dys-
plasia from the excisional pathology report. Ninety-nine
colposcopic biopsies were high-grade dysplasia. Of this
group, five were low-grade and 13 were negative for dys-
plasia from the excisional pathology evaluation.

The Pap smear and colposcopic biopsy together com-
pared to excisional biopsy pathology is presented in
Table 3.

Discussion

In the ASCUS-LSIL Triage Study (ALTS), the sensitiv-
ity of initial colposcopy for CIN3 identified during two
years of observation was only 54% [16].

In the present study, Pap at the time of colposcopy and
colposcopic exam had similar ratios (82 vs 81 cases) of
making the diagnosis of high-grade dysplasia. Among the
cases with high-grade excisional pathology, there were
only three patients with false-negative results (2.8%).
However this number was 11 cases (10.4%) for col-
poscopy. Therefore, Pap smear may have a lower false-

Table 1. — Cervical cytology at the time of colposcopy
compared to subsequent excisional biopsy pathology.

Pap smear Excision biopsy
at colposcopy HSIL LSIL Negative Total

HSIL 82 6 19 107
LSIL 20 5 11 36
Negative 3 1 0 4
Total 105 12 30 147
HSIL = high-grade squamous intraepithelial lesion (CIN2-CIN3).
LSIL = low-grade squamous intraepithelial lesion (CIN1-HPV changes).

Table 2. — Colposcopic biopsy compared to subsequent
excisional biopsy pathology.

Colposcopy Excision biopsy
HSIL LSIL Negative Total

HSIL 81 5 13 99
LSIL 13 5 9 27
Negative 11 2 8 21
Total 105 12 30 147

Table 3. — Pap smear and colposcopy together compared to
excisional biopsy pathology.

PAP/Colposcopy Excision biopsy
HSIL LSIL Total

H/H 63 12 75
84.00 16.00
60.00 28.57

H/L 19 13 32
59.38 40.63
18.10 30.95

L/H 18 6 24
75.00 25.00
17.14 14.29

L/L 5 11 16
31.25 68.75
4.76 26.19

Total 105 42 147
H = HSIL; L = LSIL.
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negative rate in comparison to colposcopy in the recogni-
tion of high-grade cervical dysplasia.

The two approaches: Pap at the time of colposcopy and
colposcopy alone agreed on high-grade diagnosis for
only 63 patients. Individually, 18 high-grade excisional
biopsies were previously correctly diagnosed as high-
grade by colposcopy with an incorrect “benign” Pap
smear report. Nineteen high-grade excisional biopsies
correlated with high-grade Pap reports with an incorrect
low-grade colposcopic diagnosis. When these two tech-
niques are utilized together, a total of 100 patients
(95.2%) would be accurately diagnosed with high-grade
cervical dysplasia.

Literature reveals the positive predictive value (PPV) of
agreement of high-grade colposcopic impression with
high-grade histology ranges from 39% to 70% [17, 18].
The false-positive rate of Pap smear and colposcopy to
incorrectly diagnose high-grade dysplasia instead of low-
grade or negative dysplasia in this study was 23.3% and
18.1%, respectively. Certainly inter-observer variability
or spontaneous regression of the lesion may play a role.
Possibly, the decrease in false-positives from colposcopy
can be attributed to complete treatment of a small cervi-
cal lesion during the colposcopic biopsy.

In practice, the present clinicians perform a Pap smear
at the time of colposcopy for patients that are referred to
the Institution because the previous Pap is usually
obtained from another institution and reviewed by pathol-
ogists outside this Institution. Additionally, there is an
approximate delay of 88 to 124 days between Pap smear
at the referring clinic and colposcopy at this Institution.
The authors’ efforts are focused on catching the possibil-
ity of spontaneous regression during this time and
making the accurate diagnosis to increase the quality of
care for the patients.

For physicians who do not routinely perform a Pap
smear at the time of colposcopy, the additional Pap smear
will increase care costs slightly. However, concurrent use
of colposcopy and Pap smear increases the accurate diag-
nosis of high-grade cervical dysplasia, which may other-
wise be missed by following the current guideline algo-
rithms.
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