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Background. To determine the reliability of repeat cervi
cal smears (Papanicolaou smears) in patients who have 
had an abnormal initial smear, prospective data were 
collected on patients being followed up for a previously 
abnormal cervical smear.

Methods. All 428 patients who were referred for colpos
copy because of abnormal cervical smears underwent si
multaneous cervical smears and colposcopy with di
rected biopsy. Patients with colposcopic evidence of 
invasive carcinoma or a history of prior colposcopy were 
excluded. Cervical smear results were compared with 
the histologic findings on colposcopically directed bi
opsy. The ability of cervical smears to identify cervical 
intraepithelial neoplasia (CIN) and high-grade lesions 
(CIN 2 and 3) were also calculated for the repeat cervi
cal smear.

Results. The sensitivity of repeat Papanicolau screening 
for CIN was 48%. When differentiating high-grade le

sions from low-grade and benign biopsies, the sensitivity 
of the repeat cervical smear was only 25%. Of 110 pa
tients with biopsy-proven high-grade lesions, 68% had 
low-grade initial cervical smears and 73% had low-grade 
or benign repeat cervical smear cytology.

Conclusions. This study demonstrates that repeated Pap 
smears often fail to identify high-grade lesions and that 
the sensitivity of a repeat cervical smear is very low in 
patients with low-grade abnormalities found on routine 
screening examinations. Using follow-up cervical smears 
to monitor patients who have low-grade squamous in
traepithelial lesions (LGSIL) carries unacceptable risks. 
A more reliable diagnostic test such as colposcopy is in
dicated.
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Routine cervical smear screening (Papanicolaou [Pap] 
smears) to identify cervical intraepithelial neoplasia (CIN) 
in the general population has been shown to be cost- 
effective and to lower the incidence of invasive cervical 
cancer.1 It has become common practice in the United 
States to follow up abnormal cervical smears with colpos
copy and directed biopsy to define the level of CIN or to
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detect the presence of invasive carcinoma.2-3 Some re
searchers, however, have demonstrated a high regression 
rate of cervical low-grade squamous intraepithelial lesions 
(SILs).4' 9 This finding has led to controversy about 
whether to treat or to closely follow these lesions. Some 
authors advocate the use of repeat cervical smears as a 
follow-up for patients with low-grade SIL found on 
screening cervical smears.10-11 Other experts recommend 
always using colposcopy to provide a tissue diagnosis and 
to determine the extent of lesions.2-12~16

The use of Pap smears to follow patients who have 
had previously abnormal low-grade cervical smears essen
tially changes the role of the test from a screening method 
for detecting the presence of CIN to a diagnostic test for
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identifying high-grade histologic lesions based on cyto
logic evaluation. The cervical smear is considered to have 
an adequate, if not good, sensitivity for routine screening 
for CIN in the general population, but it is generally not 
considered sensitive enough to be a diagnostic test. Part 
of the argument in the scientific literature concerning 
screening intervals for the cervical smear revolves around 
the necessity for repeated smears to overcome the test’s 
lack of sensitivity. General assumptions concerning the 
efficacy of the cervical smear as applied to routine screen
ing in the general population may not be accurate when 
used as a diagnostic test to separate patients with high- 
grade from those with low-grade or benign histologic 
lesions. This study examined the accuracy and usefulness 
of repeat cytologic evaluation by comparing findings from 
repeat Pap smears with results from simultaneous colpo- 
scopically directed biopsies in a series of patients referred 
for abnormal cervical smears on routine screening.

M ethods
Since the inception of the colposcopy program in the 
Department of Family Practice at Louisiana State Univer
sity Medical Center in Shreveport, data have been col
lected for all patients undergoing this procedure. This 
study was approved by the university institutional review 
board. The patients referred for colposcopy were from the 
university’s Family Practice Center, the Comprehensive 
Care Clinic (a large continuity clinic for student teach
ing), local fee-for-service clinics, and the county health 
unit. The usual interval between initial cervical smear (ini
tial cytologic evaluation) and follow-up was 1 to 6 
months. All patients with a cervical smear showing evi
dence of SIL, any form of atypia, or a second inflamma
tory smear result after treatment were routinely referred 
for colposcopy. Patients found on referral to have colpo- 
scopic evidence of invasive cancer were referred to the 
Gynecology Oncology Service without biopsy or further 
workup and were excluded from the study. Pregnant pa
tients were also excluded.

All cervical smears were obtained with the Unimar 
Cervex Brush (Unimar Inc, Wilton, Conn) using the stan
dard collection protocol recommended by the manufac
turer in the product’s package insert, and were placed on 
a single slide for analysis. All Pap smears performed at the 
time of colposcopy (repeat cytologic testing) were inter
preted by the staff of the university’s pathology depart
ment. Smears were first examined by cytotechnologists. 
All abnormal smears, all normal smears in patients with a 
previously abnormal smear, and one in 10 of all smears 
previously examined were reinterpreted by a pathologist.

This protocol meets criteria for cervical smear quality con- 
trol as defined by the Centers for Disease Control and the 
American Society of Cytology.2-17 All cervical smears w® 
reported using the Bethesda System.18-19

In the study institution’s Department of Farrulv 
Practice, colposcopy is always performed either by colpo 
scopically trained faculty or by second- and third-yen 
medical residents under the direct supervision of faculfc 
using video colposcopy. Each examination in this study 
included a visual inspection of the perineum, vagina, ami 
cervix, and any necessary wet preparations and cultures. 
The cervix was then examined for leukoplakia, and a cer
vical smear was obtained. Acetic acid 5% was applied, am 
all acetowhite lesions were noted. Lugol’s solution w; 
sometimes applied to further define abnormalities. Aftti 
the entire transformation zone had been adequately es- 
amined, an endocervical curettage was performed, ani 
directed biopsies were taken from the most abnormal 
appearing areas of all lesions.

All patients referred for colposcopy to the universi 
ty’s Family Practice Center between August 1989 an: 
June 1993 were considered for this study. Only patient 
with single, first-time colposcopies who were referredbt: 
cause of abnormal cytologic smears were included. Elevet 
patients with colposcopic findings of invasive carcinom; 
or inadequate colposcopies also were excluded, leaving: 
study population of 453 patients who had been referre 
for colposcopy for the first time for an abnormal cervic 
smear.

The results of the initial and the repeat cytologi, 
evaluations were compared. Findings on repeat cytologi 
evaluation were compared with the colposcopically di 
rected cervical biopsy results (colpopathologic findings 
Sensitivity, specificity, and predictive values were calo 
lated using methods described by Campion and Reid1 
and Soost et al.20 Correlation coefficients were calculate: 
between the initial and repeat cytologic findings and tk 
colposcopic biopsy results.

To evaluate the reliability of using repeat cen'ic 
smears to separate patients with high-grade SIL (HGSI1 
from those with low-grade SIL (LGSIL), calculation 
were repeated, with both repeat cytologic and biops 
LGSIL results included in the “negative” group. Tk 
arbitrary classification was necessary to calculate the cci 
vical smear’s ability to identify patients with high-grad 
lesions and to test this unconventional use of cen'ic 
cytologic smears. This approach is consistent with reconi 
mendations that the grade of cytologic abnormality k 
used to guide patient management decisions; ie, use n 
peat cervical smear to follow LGSIL and use colposcof 
with biopsy for HGSIL. 11

In an attempt to establish the types of errors assoc
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Table 1. Results of Initial and Repeat Cervical Smears

All Patients Patients with Biopsy-Proven High-Grade Cervical Lesions
C y to lo g ic

finding
Initial Smear

n (%)
Repeat Smear

n (%)
Initial Smear

n (%)
Repeat Smear

n (%)
Repeat Smear with Low-Grade 

Initial Cytologic Finding,* n (%)

N o rm al 0 (0 ) 184 (41) 0 (0) 26 (24) 17(23)
In f la m m a tio n 17(4) 92 (20) 5 (5) 18 (16) 14(19)
A typical 17(4) 6 (1 ) 3 (3) 1 (D 1 (1)
LGSIL 337(74) 122 (27) 67(61) 38 (35) 33(44)
HGSIL 82(18) 47(10) 35(32) 27(25) 10(13)
* Repeat cytologic evaluation was conducted for patients with low-grade squamous intraepithelial lesion, atypia, or persistent inflammation found on initial cytologic examination. 
LGSIL denotes low-grade squamous intraepithelial lesion; HGSIL, high-grade squamous intraepithelial lesion.

ated with cervical smears in this selected population, re
peat cervical cytologic smear slides of all biopsy-proven 
high-grade lesions were reviewed by one of the authors, a 
pathologist who regularly reads cytologic smears at the 
study institution. Any questionable smears were read by 
two additional pathologists, who were blinded to patient 
identity. Any one of the pathologists may have read some 
of the slides previously. The percentage of cytologic in
terpretation errors and sampling limitation errors was cal
culated. Statistics were performed using Microsoft Excel,
Version 4, and SAS, Version 6.04.

Results
The study included a total of453 patients with a mean age 
of 26 years (range, 15 to 73 years). Most (77%) of the 
women were aged 30 years or younger. Two patients had 
inadequate repeat cervical smears, and their follow-up 
smears were not available. Seven patients had inadequate 
colposcopies that required referral for further follow-up, 
and the records of 16 other patients could not be ob
tained, leaving 428 participants for reliability calculations.
Results of both the initial and repeat cervical cytologic 
smears and the cytologic results for the 110 patients with 
biopsy-proven high-grade lesions are shown in Table 1.

Table 2 shows the association between results of the 
repeat cervical smear and simultaneous colposcopy. The

Table 2. Results of Repeat Cervical Smear Cytologic Examination and Colposcopic Cervical
Biopsy, Both Performed at the Time of Colposcopy

Cervical Smear ___________________________ Biopsy Results, No.
Cytologic Finding Normal Inflammation Condyloma CIN 1 CIN 2 CIN 3 Total

Normal 26 32 43 44 16 10 171
Inflammation 11 10 19 30 13 5 88
Atypical 1 0 1 3 0 1 6
LGSIL 6 10 32 32 22 16 118
HGSIL 2 1 5 10 15 12 45
Total 46 53 100 119 66 44 428
C IN  denotes cervical intraepithelial neoplasm; LGSIL, low-grade squamous intraepithelial lesion; HGSIL, high-grade squa
mous intraepithelial lesion.

calculated sensitivity, specificity, positive predictive value, 
and negative predictive value of the repeat cervical smear, 
when using the test to screen for all CIN and to detect 
high-grade lesions, are shown in Table 3. The calculated 
sensitivity for this population was 45% when screening for 
all CIN. When differentiating high-grade from low-grade 
and benign lesions, the sensitivity of the repeat cervical 
smear (as measured against the reference standard of his
tologic evaluation of directed biopsy) was only 25%. The 
specificity of the repeat cervical smear was found to be 
80% when the test was used to screen for CIN and 94% 
when it was used to detect high-grade lesions. The posi
tive predictive value of the repeat cervical smear in delin
eating high-grade lesions was only 60%; the negative pre
dictive value was 78%.

Of the 428 patients, high-grade lesions were found 
by colposcopically directed cervical biopsy in 110 patients 
(Table 1). O f these 110 biopsy-proven high-grade le
sions, 75 patients (68%) had low-grade initial cervical 
smears and 83 (75%) had low-grade or benign repeat 
cervical smears. Of the 75 patients with biopsy-proven 
high-grade lesions and low-grade initial smears, only 10 
(13%) had high-grade repeat cervical smears, whereas 65 
(87%) had low-grade or benign repeat cervical cytologic 
findings at the time of colposcopy.

Of the 83 patients who had biopsy-proven high- 
grade lesions with low-grade or benign repeat cervical
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Table 3. Sensitivities, Specificities, and Predictive Values of 
Repeat Cervical Smears Using Colposcopy-Directed Biopsy as 
the Standard

Repeat Cervical Smears 
(N =428)

Value

To Screen 
for All 
CIN, %

To Detect 
High-Grade 
Lesions, %

False-negative 42 19*
True-negative 18 70*
True-positive 35 6
False-positive 5 4
Sensitivity= T P /(T P + FN) 45 25
Specificity=TP/(TP+FP) 80 94
PPV =TP/(TP+FP) 88 60
N PV =TN /(FN +TN ) 31 78
* Low-grade squamous intraepithelial lesions are not technically negative smears, but 

for  the purpose o f calculations to assess using cervical smears to detect high-grade 
lesions, they are included as negatives here.
C IN  denotes cervical intraepithelial neoplasia; TP, true-positive; FN, false-negative; 
FP, false-positive; TN, true-negative; PPV, positive predictive value; NPV, negative 
predictive value.

smears, repeat cervical smear slides were available for 66 
patients. Following review of these slides by a pathologist, 
five (8%) were marked as possible high-grade lesions. 
These slides were then reviewed by two additional pathol
ogists, who determined that the lesions should have been 
classified as HGSIL. These misinterpretations were termed 
reading errors. The other 61 (92%) of the cervical smears 
were found to have been appropriately interpreted.

Discussion
The low sensitivity and predictive values of repeat Pap 
smears found in this study raise serious questions about 
using this test alone to follow up patients with previous 
low-grade cervical lesions. The findings are compatible 
with those of previous smaller studies which demonstrate 
that the sensitivity of the cervical smear when screening 
for CIN after a previously abnormal cervical smear is 
lower than when used for routine screening in a general 
population.15’21 O f the patients in this study with biopsy- 
proven CIN 2 or 3, 68% had been referred for low-grade, 
atypical, or persistent inflammatory cytologic findings on 
their initial routine cervical smears. When a cervical smear 
was repeated on the patients with high-grade lesions, 87% 
still did not have high-grade cytologic results, and 23% of 
these repeat cervical smears were normal. If these patients 
had been followed with only repeat cervical smears instead 
of colposcopy, it would have appeared that 23% of the 
lesions had regressed, and most of the others would have 
been erroneously classified as having low-grade lesions. 
This approach would have caused an unacceptable treat
ment delay in these patients. The diagnostic test (colpos

copy) is a much better choice for the management of 
these patients.

These results suggest that factors causing the false- 
negative findings on the initial cytologic test also mat 
cause the repeat examination to underestimate the sever 
ity of the lesions. Sampling limitations have been show 
to cause the majority of false-negative smear results and 
were responsible for 93% of the false-negative interpret! 
tions of repeat smears in this study.22’23 Sampling prof 
lems may have occurred for any of several reasons: loca 
tion of the lesions high in the endocervical canal, lo« 
shedding of lesion cells, or obstruction of the lesion sur
face by debris. These problems or others that have not ye: 
been defined can produce errors in screening that could, 
be carried over in subsequent smears, making the repea 
cervical smear unreliable for follow-up of patients wit! 
abnormal cytologic findings.

Our study demonstrated a higher proportion of 
high-grade lesions on biopsy than have many preview; 
studies. This finding may be because our study populatioi 
consisted of young, sexually active, high-risk patients who 
are more likely to develop CIN and to have aggressit 
disease. This factor should not lower the estimates o 
sensitivity in the study, however, since it has been show: 
that sensitivity increases with increasing CIN seven 
ty.20’24̂  The patient population in our study is probably 
more representative of urban populations in the Unite: 
States than are studies involving the populations of Get 
many,20 Jamaica,26 and Glasgow County, Scotland) 
which are often quoted in the scientific literature.

Atypia and inflammation are two cervical smear re 
suits that elicit strong controversy regarding implication 
and appropriate management. Although some studit 
show only a minor association, most authors agree ths 
there is a significant association between atypical smeai 
and the presence of CIN.7’16’27-29 The results of 4 
present study underscore this association since 67%: 
patients with atypical smears were found to have CIN o: 
biopsy. Inflammation, conversely, has been shown i 
have a lower association with underlying CIN unless it: 
persistent.16’27 In the present study, more than one halt: 
the 17 patients with inflammatory cervical smears demot 
strated CIN on biopsy. From repeat cytologic examim 
tion of 110 patients with biopsy-proven high-grade It 
sions, inflammation was found in 18. Patients wit 
persistent inflammation should be considered for colpoi 
copy.

A major problem with the present study is that 
does not assess the accuracy of multiple screening tests c: 
the same patient over time. Such a study would be dif 
cult, because colposcopy with directed biopsy affects tl 
evolution of the disease. Any biopsies performed cod 
alter the results of subsequent cervical smears and ti

60 The Journal of Family Practice, Vol. 40, No. l(Jan), 19-



Cervical Smears vs Colposcopy Mayeaux, Harper, Abreo, et al

natural progression of the disease.2*30’31 Studying patients 
with only cervical smears and no biopsy also would intro
duce error related to the false-negative rate and lowered 
sensitivity of the repeat cervical smear, as demonstrated in 
this study.

Our study does not address the possibility that col- 
poscopically directed biopsy itself may underestimate the 
severity of some lesions. Buxton et al32 compared loop- 
electrical excision procedure (LEEP) biopsies with colpo- 
scopically directed punch biopsies in 243 women and 
found that the punch biopsy underestimated the severity 
of the lesion 47% of the time. Howe and Vincenti33 con
ducted a similar study on 100 women and found that 24% 
of biopsies underestimated the severity of lesions. This 
effect may have caused the estimate of high-grade lesions 
to be lower than it actually was.

The cervical smear has been hailed as “perhaps the 
only effective screening test for cancer today.”2 The pur
pose of this screening test as defined by Koss2 and others3 
is to detect occult small carcinomas and precancerous 
lesions (CIN) that may lead to invasive cancer. For a 
screening test to be effective, it must be sufficiently sensi
tive to detect disease in a stage that can be treated effec
tively enough to improve prognosis, sufficiently specific to 
distinguish nonpathological conditions, cost-effective, ac
ceptable to patients, and simple enough to use.14’24 The 
cervical smear has been shown to meet all these criteria 
when screening for occult carcinomas and CIN, provided 
that the screening interval is frequent enough to over
come the test’s relatively low sensitivity.2’3’24 This study 
demonstrates that monitoring patients with low-grade 
cervical smears by using follow-up cervical smears is not 
advisable and is potentially dangerous because of the un
acceptably low (25%) sensitivity of the follow-up cervical 
smear. The study also supports the contention that, as 
with all screening tests, a diagnostic test such as colpos
copy with appropriate management is necessary.14

Conclusions
Although the Pap smear is an effective screening tool to 
detect CIN in the general population, the results of our 
study raise concerns about using repeat cervical smears to 
follow up low-grade cytologic findings. These concerns 
are even greater when the cervical smear is used to select 
follow-up based on the presence or absence of high-grade 
SIL. Because the cervical smear is a screening test with 
inherent limitations, any degree of CIN warrants per
forming colposcopy with endocervical curettage and di
rected biopsy for the purpose of diagnosis. Once the his- 
tologic grade of the lesion has been determined using

colposcopically directed biopsy, the patient can be appro
priately triaged for therapy and follow-up.
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