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Characteristics of false-negative ThinPrep cervical
smears in women with high-grade squamous
intraepithelial lesions

Objective To examine the cellular characteristics and other possible factors
affecting the correct prediction of ThinPrep cervical smears from
patients with high-grade squamous intraepithelial lesions.

Design Retrospective study.
Setting Private anatomical pathology service, Hong Kong.
Patients Patients (n=98) with biopsy-confirmed high-grade squamous

intraepithelial lesion of the uterine cervix encountered between
2004 and 2006.

Main outcome measures Correct prediction of the cervical ThinPrep Papanicolaou tests.

Results There were no significant differences in age, hormonal status,
degree of inflammation, and the presence or absence of
endocervical/metaplastic cells between the true-positive and
false-negative groups. There was a significant difference in
the number of abnormal cells present and the screening time
between the two groups. Approximately 79% (34/43) false-
negative smears had 100 or less abnormal cells, while only
11% (5/45) true-positive smears had 100 or less abnormal cells
(P<0.001). The true-positive smears were also more likely to
contain koilocytic cells and abnormal cells with hyperchromatic
nuclei.

Conclusions The number of abnormal cells present, the presence or absence
of koilocytic cells, and the presence or absence of abnormal
cells with nuclear hyperchromasia appeared to be independent
factors affecting the correct prediction of smears from patients

with high-grade squamous intraepithelial lesions.

Introduction

The Papanicolaou (Pap) test has proved to be the most effective cancer-screening test
ever developed. However, there is a limit to the sensitivity of detecting abnormal cells
present in a smear. Studies have shown that some high-grade squamous intraepithelial
lesion (HSIL) smears were more likely to be reported incorrectly as negative than others.™
These false-negative (FN) Pap smears usually had fewer abnormal cells, had lesional cells
with fine nuclear chromatin (pale dyskaryosis), were small, and sometimes constituted
fewer than 25% of the cells on the smear. The use of liquid-based Pap tests, such as the
ThinPrep Pap test, resulted in statistically significant improvements in both diagnostic
yield and specimen adequacy,® but more recent meta-analyses indicated that there may be
no difference between the two tests.®® Additionally, the use of a computerised imager with
ThinPrep Pap tests appeared to yield more HSIL than manual screening.”® It is therefore
important to study the characteristics of FN liquid-based HSIL smears and determine
whether the factors affecting the accuracy of conventional smears in this regard also
apply.

Our laboratory reports on over 80 000, mostly liquid-based Pap smears per year.
The patients were referred to us from general practitioners and gynaecologists in private
practice in Hong Kong. We used the Bethesda system (2001) for the interpretation of
cervical smears. In 2006, we encountered a low-grade squamous intraepithelial lesion
(LSIL) rate of 0.0167, an ASCUS (atypical squamous cell of undetermined significance) rate
of 0.0168, an HSIL rate of 0.0046, and an ASC-H (atypical squamous cells cannot rule out
high-grade lesion) rate of 0.00148. Of all the cases with follow-up biopsy results available
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for correlation, 82% of LSIL smears were confirmed
by biopsy, as were 77% of HSIL smears.

Methods

As a standard internal quality control protocol, all
biopsy-proven HSIL cases that had yielded negative
smears within 30 months prior to the biopsy were
reviewed.’ Between 2004 and 2006, 166 such cases
reported as ‘negative for intraepithelial lesion or
malignancy’ were identified. Specimens that were
reported as ASCUS, ASC-H, and LSIL were not
included. Upon review, 43 of them revealed the
presence of dysplastic cells that were either missed
or misinterpreted during initial screening, and
constituted the FN group. The control true-positive
(TP) smears reported by us had been accessed in
our laboratory in 2006, and were from consecutive
patients with biopsy-proven HSIL lesions. The age
of the patients, the degree of inflammation, the
presence or absence of endocervical/metaplastic
cells, and the screening time for each case were
retrieved from computer records. The degree of
inflammation was graded semi-quantitatively into
absent, mild, moderate, and severe. The number
of abnormal cells and the number of abnormal
cell clusters in each smear were counted manually.
Abnormal cell cluster was defined as aggregates of
15 or more abnormal cells.” We also examined the
nuclear size and nuclear staining property of the
lesional cells. Increased nuclear size was defined as
two times or more the size of normal intermediate cell
nuclei in the same smear. Nuclear hyperchromasia
was defined as visibly darker staining of the lesional
cell nuclei, as compared to intermediate cell nuclei in
the same smear. Koilocytic cells were squamous cells
with enlarged, irregular, and hyperchromatic nucle;j,
surrounded by a peri-nuclear halo.

Results

Between the years 2004 and 2006, there were a total
of 166 biopsy-proven HSIL lesions with negative
Pap smears obtained 30 months or less prior to the
biopsy. Upon review of these FN smears, 123 did not
show any dysplastic cells even with hindsight and
diligent searching and were believed to be due to
sampling errors. Forty-three (26%) smears, however,
showed the presence of dysplastic cells that were
either missed (in 39 patients, accounting for 91%), or
misinterpreted during the initial screening process
(in four patients, or 9%). There were no significant
differences in age, degree of inflammation, nuclear
size of lesional cells, and the presence or absence
of endocervical/metaplastic cells between the TP
and FN groups (Table). The mean screening time
was significantly longer in the TP than in the FN
group. Koilocytes were more frequently present

@ False-negative ThinPrep smears

HIR S E#IK ERAREVLEIRZRES
EBRpSERKETHEREIBREMENE

E[:p)

axET
Lk
BE
ERERAE

R

fitiam

B4 36

HWHASEHSR EEARENHEAFTESNRESE
MR R =GR R R ERAE IR
R4S R AR B R Bt AT RE R B4 RIAE -

[O] EEAT5T ©

BETLERIBAESIRI RS

2004F2006FHAE » 98I KAL) F R EEEIES
SEHIRSESIR EENRZIREA ©
REBEBZEEH (HREREREHER) IERETE
8 o

EERREGHENERRBREMAECRE @ £4F
B BMERKE S RERE  LEBETSEANEA
/S EARRSERE  BREEESA - B
BRSNS ENMEGSERELE  mMARBREE
o EFARHEREI00 U - IEBRERE—HET
154379% (34/43) * MEBME—AHRI R B11% (5/45)
(P<0.001) - EFME—MHF  BRLESEELNEBAME
IR &R ZE A -
ETHBNEE EEFRABMUERBERRENE
FHIRRSEE @ UFEREESESHR EENRER
JAAZE F IERERBIR BN T ©

TABLE. Comparison of patients with false-negative (FN) and true-positive (TP) high-
grade squamous intraepithelial lesion smears by liquid-based cervical cytology

FN (n=43) TP (n=45) P valuet
Mean (SD) screening time (seconds) 351 (75.6) 490 (133.5) <0.001
Mean patient age (years) 37.8 36.1 0.394
Mean No. of abnormal cells per smear (slide) 111 600 <0.001
Mean No. of abnormal cell clusters per 1.37 7.02 <0.001
smear (slide)
Proportion of smears with endocervical/ 37 (86%) 43 (96%) 0.121
metaplastic cell present
Proportion of smears with moderate-to- 9 (21%) 6 (13%) 0.344
severe inflammation
Proportion of smears with hyperchromatic 21 (49%) 33 (73%) 0.018
lesional cells
Proportion of smears having lesional cells 10 (23%) 11 (24%) 0.896
with large nuclei*
Proportion of smears with koilocytes present 3 (7%) 23 (561%) <0.001

* X2 or more the nuclear size of normal intermediate cells in the same smear
* Numerical values were analysed by two-sided t test, and proportional values by Chi

squared tests

in the former. Smears that were TP were also more
likely to contain lesional cells with hyperchromatic
nuclei. There was a significant difference in the total
number of abnormal cells and number of abnormal
cell clusters between the two groups. Specifically,
86% (37/43) having FN smears contained two or less
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abnormal cell clusters on the slide, while only 29%
(13/45) of the TP smears had two or less clusters
(P<0.01). Also, 79% (34/43) of the FN smears had 100
or less abnormal cells on the slide, while only 11%
(5/45) TP had 100 or less abnormal cells (P<0.01) [Fig].
Since the total number of abnormal cells was related
to the number of abnormal cell clusters, multivariate
analysis was also performed and showed that only
the total number of abnormal cells was a significant
independent factor affecting the correct reporting of
these smears.

Discussion

In general these results were similar to previous
studies on conventional Pap smears,’* there being
no significant differences between the two groups
in terms of patient age, degree of inflammation,
and the presence or absence of endocervical or
metaplastic cells. We believe that the longer time
spent on screening the smears in the TP group was
a result of time spent on marking dots on the slides
after abnormal cells were found rather than a factor
affecting the chance of detecting abnormal cells.
For obvious reasons, the abnormal cells were more
easily detectable when a larger number of them were
present. Similarly, darker staining nuclei also made
the abnormal cells more easily visible. The association
between the presence of koilocytes and TP can be
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understood for the same reason. Koilocytes not only
have large and often hyperchromatic nuclei, but also
have cytoplasmic halos, making them the easiest
abnormal cells to spot. Once seen, the koilocytes
draw the attention of screeners to watch out for more
sinister lesions. This study and previous studies had
pointed out that there is a certain minimum number
of abnormal cells that needed to be present before
HSIL lesions could be reliably detected by human
screening. It has been shown that in conventional
smears, FN reporting tended to be associated with
fewer than 200 lesional cells.* The current study
showed that we had a high detection rate, when more
than 100 abnormal cells (40/49, 82%) were present. A
previous study also pointed out that the presence
of abnormal cells in groups may hinder correct
interpretation, since such cells were difficult to
visualise and could be confused with other cell types
such as endometrial cells and endocervical cells with
tubal metaplasia.”” We did not find cellular clusters
to be an independent factor affecting the correct
diagnosis. The number of abnormal cellular clusters
was positively related to the total number of lesional
cells; when more cellular clusters were present, more
singly dispersed lesional cells could also be seen.

TheFoodand Drug Administration hasapproved
several devices that use computerised image analysis
to assist screening by cytotechnologists. There
have been studies indicating that the computer-



assisted screening has the potential to allow the
cytotechnologists to detect more disease and reduce
the FN rate. Diagnostic rates for all categories,
including atypical squamous cells of undetermined
significance, cannot rule out HSIL, and the detection
rates of LSIL and HSIL were increased.”"* However,
it is doubtful whether computer-assisted screening
can increase detection rate when no lesional cells
are present, which was the case in the majority of
our negative smears. Similarly, computerisation was
unlikely to help when misinterpretation was the cause

References

@ False-negative ThinPrep smears

of FN reporting, although our experience showed
that misinterpretation contributed minimally to FN
reporting. That leaves only the cases with lesional
cells present, but missed because the numbers were
small. A study has shown that computer-assisted
screening could decrease the FN rate of HSIL lesions
by 20%,"" thus a significant number of cases we missed
would very likely have been picked up. However, only
physicians, patients, and the society can determine
whether the increased cost incurred in computer-
assisted screening is justified.

1. Hatem F, Wilbur DC. High grade squamous cervical lesions
following negative Papanicolaou smears: false-negative
cervical cytology or rapid progression. Diagn Cytopathol
1995;12:135-41.

2. Mitchell H, Medley G. Differences between Papanicolaou
smears with correct and incorrect diagnoses. Cytopathology
1995;6:368-75.

3. Mitchell H, Medley G. Cellular differences between
true negative and false negative Papanicolaou smears.
Cytopathology 1993;4:285-90.

4. O’Sullivan JP, AHern RP, Chapman PA, et al. A case-control
study of true-positive versus false-negative cervical smears
in women with cervical intraepithelial neoplasia (CIN) III.
Cytopathology 1998;9:155-61.

5. Yeoh GP, Chan KW, Lauder I, Lam MB. Evaluation of the
ThinPrep Papanicolaou test in clinical practice: 6-month
study of 16,541 cases with histological correlation in 220
cases. Hong Kong Med J 1999;5:233-9.

6. Davey E, Barratt A, Irwig L, et al. Effect of study design and
quality on unsatisfactory rates, cytology classifications,
and accuracy in liquid-based versus conventional cervical
cytology: a systematic review. Lancet 2006;367:122-32.

7. Ronco G, Cuzick J, Pierotti P, et al. Accuracy of liquid

10.

11.

12.

13.

based versus conventional cytology: overall results of new
technologies for cervical cancer screening: randomised
controlled trial. BMJ 2007;335:28.

Davey E, d’Assuncao J, Irwig L, et al. Accuracy of reading
liquid based cytology slides using the ThinPrep Imager
compared with conventional cytology: prospective study.
BMJ 2007;335:31.

Performance Measure for Australian Laboratories reporting
Cervical
Advisory Council; 2006.

Chivukula M, Austin RM, Shidham VB. Evaluation and
significance of hyperchromatic crowded groups (HCG) in
liquid-based paps. Cytojournal 2007;4:2.

Lozano R.
manual screening of cervical cytology. Gynecol Oncol
2007;104:134-8.

Miller FS, Nagel LE, Kenny-Moynihan MB. Implementation of
the ThinPrep imaging system in a high-volume metropolitan
laboratory. Diagn Cytopathol 2007;35:213-7.

Dziura B, Quinn S, Richard K. Performance of an imaging
system vs. manual screening in the detection of squamous
intraepithelial lesions of the uterine cervix. Acta Cytol
2006;50:309-11.

Cytology. National Pathology Accreditation

Comparison of computer-assisted and

Hong Kong Med J Vol 14 No 4 # August 2008 & www.hkmj.org

295



