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Colposcopists’ agreement on cervical biopsy site
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Summary

Objective: To determine the inter-observer agreement among colposcopists on the most abnormal area of the cervix from which a
biopsy would be obtained and whether any attributes predict agreement.

Material and Methods: Fifty cervigrams were reviewed and 72 colposcopists from five countries indicated the site to biopsy and
whether an ECC should be obtained. Prior to the study, six Canadian colposcopists met to achieve consensus on the most diseased area
for biopsy. Consensus was also reached on whether an ECC was indicated. For each cervigram, percent agreement was determined
between each study colposcopist and the consensus. Data were analyzed to determine the attributes associated with the consensus
response.

Results: The percent overall agreement of the colposcopists with the consensus diagnoses had a mean of 0.70 (95% CI, 0.65-0.75).
The use of ECC was most common in Canada (15% of cases). The following factors were assessed by multivariate analysis to deter-
mine their influence on individual agreement with the consensus recommendation for the site to biopsy: country, duration of practice
(less than or greater than 1 year), professional group (nurse, family doctor, pathologist, gynecologist, gynecologic oncologist), expert
status (recognized national/international expert vs colposcopist), and gender. No factor was significantly associated.

Conclusion: This international study was feasible and the level of inter-observer agreement among colposcopists on the location of

the most severe lesions in cervical images is good.
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Introduction

Colposcopy still has a pivotal role as a diagnostic tool
in the clinical management of women with abnormal cer-
vical cytology. Colposcopy involves the assessment of
the lower genital tract using 5-15 fold magnification after
application of saline, 3-5% acetic acid and/or Lugol’s
solution. A biopsy of the most severely abnormal area
influences subsequent management. The process of col-
poscopy was accepted as a standard of care in the 1970s
with little assessment of its test performance. In the last
decade, work has been conducted to document the accu-
racy and reproducibility of colposcopy [1, 2].

In the process of conducting an international random-
ized controlled trial assessing the best management strat-
egy for biopsy proven CIN 1 [3], potential sources of
measurement error needed to be assessed. Given that col-
poscopy is a diagnostic test with a significant component
of observer interpretation, reproducibility needed to be
evaluated. Prior work by Sellors suggests that agreement
among experienced colposcopists is excellent (kappa >
0.90) for the site of the worst lesion [4]. Given that this
randomized trial would involve many international
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centers, we undertook to measure observer variability
among colposcopists of the most abnormal area of the
cervix from which a biopsy should be obtained. We also
evaluated those factors that could affect performance.

Material and Methods

For this study we used the cervigrams that had been obtained
by Sellors, (for a prior work) in a standard manner after the
application of 5% acetic acid [2]. Patients’ cervical cytology
and biopsy results were known. This information allowed the
selection of a slide set (50 individual cases) that included a
spectrum of normal, CIN 1, CIN 2, CIN 3 and cancer (Figure 1
and 2). However, this information was not used to define the site
of the worst lesion. The selection of colpophotographs for our
study over-represented the CIN 1 group, as this was the focus
of the randomized trial (Table 1).

A group of six colposcopists from Ontario and Quebec assessed
the slide set individually. They were designated as leaders by their
peers for any one of the following reasons: they had authored
chapters in textbooks or edited books on colposcopy, spoken at
major colposcopy meetings, or were team leaders in their respec-
tive colposcopy units. They were asked to individually complete
an assessment of cervigrams as if the patient presented with her
first CIN 1 cervical cytology results. They were then asked to
locate the most severe area of abnormality, if any, and indicate the
o’clock position as if a clock face had been superimposed on the
cervix. If no punch biopsy was recommended, they were asked to
indicate whether an endocervical curetting should be obtained.
They then met as a group to review the cervigrams. They were
asked to come to consensus on where the most severe lesion was
located. In other words, if a biopsy were taken anywhere else, the
colposcopist would have missed the disease.
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Table 1. — Information on the cervigrams.

Table 2. — Frequency of site for biopsy.

Classification Cytology Colposcopy Biopsy~
impression

Benign 11 14 16

ASCUS 10

HPV .

CIN 1 18 23 11

CIN 2

CIN 3 9 10 10

Cancer 1 1 1

Missing 1 2 1

Not done 0 0 11

Total 50 50 50

*At the time of this study, CIN 1 was used as both a cytology and histologic term
in Ontario, Canada. Currently LSIL would be the cytologic term to describe the
previous cytologic category of HPV and CIN 1.

~ biopsy could be from punch or excisional approach.

During 2002 and 2003, colposcopists from Canada, Brazil,
Mexico, Scotland, and Australia reviewed the cervical pho-
tographs. The photographs were reviewed using the same
sequence. In the majority of cases the images were viewed on
a screen to produce an image 1 m wide. The observers sat 1.5
m from the image in a darkened room. In a small number of
cases the slides were projected by CD-ROM onto a 15" com-
puter screen (2 cases), or as 5’x7” photographs (2 cases). The
colposcopist was asked to complete the assessment as if the
patient presented with her first CIN [ cervical cytology results.
Again the colposcopists were asked to define the worst area for
biopsy. They were asked to indicate one point on the clock face
for biopsy. This could be one clock face number or an ECC or
no biopsy. When this process occurred in a group context, no
discussion was permitted until the end of the session.

The data were analyzed using SAS version 9.1. Percent
agreement in relation to other colposcopists’ choice, by consen-
sus definition and by slide was determined. The location of the
worst lesion was defined as a range (+ 1 the o’clock reading)
rather than the exact reading on the clock face given by an
observer. Multivariable analysis using linear regression model-
ing was used to determine the factors: country, gender of the
physician, duration of independent colposcopy practice (less
than or greater than 1 year), profession (nurse, family practice,
gynecologist, gynecologic oncologist, pathologist), and exper-
tise (international expert vs clinic colposcopist) that affect
agreement.

Results

Seventy-two experience colposcopists from 13 differ-
ent cities in five countries (Canada, Brazil, Mexico, Scot-
land, Australia) reviewed the cervigrams and their results
were compared to the consensus. The percent agreement
of the colposcopists with the consensus diagnosis ranged
from 0.42 to 0.94 with a mean of 0.70 (95% ClI, 0.65-
0.75) and a median at 0.68. There was no change in mean
or median when the data from the four observers using
photographs or CD-ROM were removed. The mean
agreement with the 72 colposcopists ranged from 0.19 to
0.40 with a mean of 0.31 (95% CI, 0.26-0.36). There was
no change in mean when the four cases using pho-
tographs or CD-ROM were removed. Twelve o’clock was
the most common site to recommend for biopsy (22% of
cases) (Table 2).

Clock face hourly site Frequency % Number

1 7.4 268
2 79 283
3 43 156
4 1.5 53
5 2.8 101
6 8.0 287
7 4.9 177
8 2.4 85
9 2.4 85
10 32 115
11 9.2 331
212 22.0 791
ECC 11.0 397
No biopsy 10.1 362
Multiple sites 3.0 109

There were regional differences for recommending
endocervical (ECC) curettage. In Canada, an ECC was
recommended in 15% of cases compared to a rate of 2-
8% in other countries.

In the multivariate linear modeling of the data from the
72 colposcopists (Table 3), none of the five factors was
found to predict agreement with the consensus site for
biopsy.

Table 3. — Factors that may influence agreement with the
consensus site for biopsying the cervix.

Parameter Number of ~ Mean agreement  Standard p value
colposcopists ~ with consensus  deviation
Country:
Brazil 14 0.68 0.08
Canada 46 0.71 0.10 0.73
Mexico 4 0.70 0.15
Other 8 0.71 0.08
Gender of clinician:
Male 41 0.72 0.09 0.15
Female 31 0.69 0.10
Duration of practice:
<lyr 9 0.70 0.07 0.60
21yr 63 0.71 0.10
Profession:
Pathologist 2 0.79 0.10
Nurse 2 0.64 0.03
Family doctor 3 0.77 0.03 0.42
Gynecologist 51 0.70 0.10
Gynecologic Oncologist 14 0.71 0.09
Expert:
Yes 4 0.77 0.17 0.24
No 68 0.70 0.09
Discussion

The premise under which colposcopy operates is that
there are colposcopic criteria [5-7] which when applied
give an impression of the diagnosis and define the area
with the most abnormal changes on the cervix. A biopsy
of the worst area will reflect the most significant disease
in the cervix. Sellors has published a review on the accu-
racy and reproducibility of colposcopy as a diagnostic
test [2]. Our paper adds to the understanding of colpo-
scopic validity and reproducibility.
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In our study, we evaluated the inter-observer agreement
of the worst lesion from which a biopsy would be rec-
ommended. When assessing colposcopists who deliver
care in large colposcopy clinics around the world con-
cerning their level of agreement about where a biopsy
should be taken, their level of agreement with a consen-
sus diagnosis was average (0.70). The most common site
for biopsy was 12 o’clock in keeping with the findings
from the ALTS trial [8]. In our work, gender, experience,
international/national recognition, professional discipline
and country do not appear to influence performance.

The limitations of our study include the use of a con-
venience sample of images. These cervigrams were used
as they were easily accessible, they had been obtained in
a standardized manner and there was full information
concerning referral cervical cytology, biopsy and disposi-
tion of each patient. A superior approach would have
been to use a randomly selected sample of colposcopic
images of the appropriate grades of lesions with and
without acetic acid, at different magnifications and using
the green filter. This would have better simulated the col-
poscopy scenario. Another limitation is that our study
addresses internal consistency but accuracy is not clear.
Although we had biopsy results from most of the cases,
whether that histology correlates with the consensus
diagnosis is not clear. Another limitation is that we used
mixed methods. By and large, the cervigrams were
usually reviewed by projection on a large screen however
there were a few cases where this was not feasible so
web-based or 5” x 77 photographs were used (< 8% of
colposcopists). Another limitation is the application of
the clock face to locate lesions on the cervix. The diffi-
culty with the use of the clock face is that the lesion could
be near the os or far away. Since the use of the clock face
cannot distinguish between these two sites within a des-
ignated location, this could lead to over-estimation of
agreement. A superior method of assessment would be to
use computer simulation with an “x” to mark the site. Use
of a kappa statistic would have been preferable to account
for the rate of agreement by chance alone. However, this
was not feasible. The consensus was either a point biopsy
or a range of sites for biopsy as dictated by the worst
appearing lesion on the cervigrams. As, well, the colpo-
scopists were asked to provide only one biopsy site
however in 3% of the cases, they chose multiple sites. In
our study, colposcopists were exposed to 50 cervigrams.
These could be reviewed in one hour. A larger sample of
cervigrams would narrow the confidence intervals and
increase our precision.

The purpose of this evaluation was to understand the
level of agreement and the associated factors for colpo-
scopic assessment of lesion location. The plan was that if
one jurisdiction or individual had extremely poor results
then that site/individual would not participate in the trial.
If the problem of poor agreement on where to biopsy was
generalized then we would have discussed and redefined
criteria for selecting the most abnormal site. An addi-
tional approach would have been retraining and selection
of colposcopists that met a criterion standard of agree-

ment with the expert consensus. As a result of this
process, where agreement was less than 0.65 (outside of
the 95% confidence interval), that colposcopist did not
recruit patients to the trial either because that center or
those individuals choose not to participate. (This
accounted for 2 centers and 2 individuals.)

Conclusions

We have found that it is feasible to have 72 colpo-
scopists from various countries participate in an assess-
ment of colposcopic skills. We have shown good internal
consistency with a consensus standard for identifying the
most abnormal area on the cervix, which should be biop-
sied in order to determine further management.
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