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The accuracy of Papanicolaou smear predictions:
cytohistological correlation of 283 cases

GPS Yeoh, KW Chan

The Papanicolaou smear is a highly effective screening test for the detection of cervical neoplastic changes.
The success of the test has resulted in unrealistic expectations of the accuracy of the test by both referring
medical practitioners and the public. However, as with any pathological test, it has irreducible false
negative and positive rates. This report is a comparison between interpretations based on cytological and
histological tests and was undertaken to estimate the sensitivity of the Papanicolaou test as practised in
Hong Kong. The overall absolute concordance rate for the study was 51.2%. The concordance rates
within one diagnostic category were 63.9% and 74.6% for low- and high-grade squamous intraepithelial
lesions, respectively. The overall sensitivity of the test was 91.7% with a positive predictive value of 93.5%.
Ten percent of the error rate was attributed to laboratory error; the remainder was attributed to sam-
pling error and poor smear preparation. Forty-five percent of cases of atypical squamous cells of unde-
termined significance showed evidence of cervical intraepithelial neoplasia on subsequent biopsy. Follow-up
biopsies of low-grade squamous intraepithelial lesions also showed as many lesions from cervical
intraepithelial neoplasia grade | as from grades Il and Ill. These findings suggest that colposcopies and
biopsies should be performed as soon as possible rather than to repeat the smears in 3 to 6 months. The
results of the study may provide guidelines for formulating follow-up recommendations.
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Introduction ard’ for assessing the performance of Pap smear pre-
dictions has been the histology of cervical biopsies
The use of the Papanicolaou (Pap) smear has resultgkkn shortly after the Pap smear has been performed.
in a dramatic decline in the mortality and morbidityAlthough it is acknowledged that histology suffers
rates of cervical cancer in many western countries. #milar, but to a lesser extent, problems with intra- and
similar decline in mortality rate has also been seeninter-observer reproducibility and sampling error,
Hong Kong! The success of the Pap test has resultédnevertheless provides a reasonable parameter to
in unrealistic community expectatiofwjith a conse- gauge the performance of the Pap test. Similar cyto-
quentrise in litigation when false negative cases arid@stological studies have been published for western
It is important for primary physicians to be aware thatountries:® The results of this study may provide some
as with any pathological test, there are recognisalgeidelines for formulating follow-up recommendations
false-positive and false-negative rates for the Pap tefstr women with abnormalities detected by screening.
We have undertaken a study to estimate the accuracy
of the Pap test as practised in a private laboratory Materials and methods
Hong Kong, to provide primary physicians with some
indication as to the accuracy of the test. The accura8lt Pap smears in our laboratory were subjected to
of any test can be expressed statistically in terms pfimary screening by a qualified cytotechnologist with
sensitivity and specificity. Traditionally, the ‘gold standno less than 5 years’ screening experience, followed
by rapid rescreening by a supervising pathologist be-
fore sign-out. We used both the Bethesda system and

Histopathology Unit, Canossa Hospital, 1 Old Peak Road,

Hong Kong the equivalent cervical intraepithelial neoplasia (CIN)

S\E’VSCLZ%“FFSSPPQEF?&AM '\}F(’gg;ﬁg)lgy) grading in our reports. All cases of Pap smears that
' ' %) were reported as low-grade squamous intraepithelial
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1996 were retrieved from the files. Records were ea$gble 1. Diagnostic categories of Pap reports for 1996

to retrieve as we used a standardised reporting proto=

col with automated optical mark sensing, as previously Mo @ eeses
reportec® A search of the histological records from (%)
January 1996 to March 1997 was conducted to lopkunsatisfactory 180 (0.52)
for corresponding follow-up biopsies for each patient No malignant cells seen 865 (77.79)
with an abnormal Pap smear report. Conversely, allReactive cellular changes 204 (18.21)
biopsy cases containing the word string ‘cervi’ in the ASCUS 792 (2.29)
diagnostic field were retrieved from the histological Low-grade epithelial lesions 225 (0.65)
database and checked for a corresponding Pap smegligh-grade epithelial lesions 158 (0.46)
from the preceding 6 months. Matching cases of PamCarcinoma 26 (0.08)
smears and biopsies were tabulated. As there wergotal 34570

only a few cases of glandular lesion, low-grade endg-= : : —
dysplasia and Iow—grade SIL were combined as |OV\/§SCUS atypical squamous cells of undetermined significance
grade epithelial lesions (LGEL) for the purpose ofap 0 5 piagnostic categories of histological speci-
statistical analysis. Similarly, high-grade SIL an ens of cervix for 1996

high-grade endodysplasia were combined as high-

grade epithelial lesions (HGEL). Pure human papillo No. of cases
mavirus (HPV) lesions were classified as low-grade (%)

SIL. Cases showing a deviation of one diagnostic

. . . Normal or reactive changes 111 (14.7)
grade between the cytological and histological repo tSMild basal cell atypia/atypical 84 (11.2)
were classified as minor over-reporting if Pap sme rsmetaplasia y '

were reported as one diagnostic grade higher thar&IN* | + HPV! infection 186 (24.7)
the corresponding histological report. Similarly, cas SCIN ||-ﬁ| 327 (43 4)

were classified as minor under-reporting if Pap sme ISy denocarcinoma in situ 5 ((') 7
were reported as one diagnostic grade lower than th quamous cell carcinoma 33 (A., 2)
histological report. Cases were classified as maj M denocarcinoma 700 é)

over-reporting if the Pap smear was reported as high- '
grade with negative histology on follow-up biopsy, and Total 753
major under-reporting if the Pap smear was reported . vical intraepithelial neoplasia

as negative with subsequent high-grade epitheliglpy nhuman papillomavirus

lesions on histology. All Pap smears and histological

slides showing major discrepancies were retrieved aimtreased relative incidence of this carcinoma, as re-
reviewed to determine the reasons (if any) for thgorted in western communitié&st*

discrepancies.

We identified 283 matching cases between the

Results cytological and histological records. The correlation

between the histology and cytology is shown in Table
Atotal of 34 570 cases of Pap smears were reportgdlhe biopsy material represented 0.066% of all cases
in 1996. The number and proportions of various diageported as negative or showing reactive cellular
nostic categories are shown in Table 1. The percewtanges, 8% of atypical squamous cells of undeter-
ages of ‘positive’ categories are much higher thamined significance (ASCUS), 36% of low-grade cases,
reported in routine screening in Hong Kéhgnd 65% of high-grade cases, and 37% of carcinoma cases.
this is possibly explained by the high proportion ofhe lower rate of biopsies for carcinoma cases was
specialist gynaecologists’ referrals in our series. Severcause many of these patients were referred or pre-
hundred and fifty-three histology reports of cervicadented themselves to public hospitals for further manage-
biopsies and hysterectomy specimens for cervicadent. Of the 26 cases of carcinoma reported from the
pathology were retrieved from the histology files an®ap smears, no follow-up information was available
the diagnostic categories are presented in Table 2. Ttbehe primary physicians in 16 cases, suggesting there
higher percentage of biopsies for higher-grade lesionss poor communication between public hospitals and
is consistent with the current recommendations f@rimary physicians in private practice.
performing colposcopy and biopsy. Adenocarcinoma
in our series of predominantly Chinese patients com- The absolute concordance rate for the study was
prises about 17% of all carcinoma cases mirroring tB2%. When ASCUS was combined with low-grade
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Cytohistological correlation of Pap smears

Table 3. Cytohistological correlation of 283 cases

Histology

Neg/RCC Atypia CIN | CIN 1I-111 CA* Total
Cytology
Neg/RCC 1 11 10 22
ASCUS 6 30 19 10 1 66
LGELY 3 8 37 32 1 81
HGEL" 8 2 19 72 3 104
CA 4 6 10
Total 17 41 86 128 11 283

¥ Neg/RCC negative or reactive cellular change
CIN cervical intraepithelial neoplasia
*CA carcinoma
8ascus atypical squamous cells of undetermined significance
PeeL low-grade epithelial lesion
THGEL high-grade epithelial lesion

cases and carcinoma was combined with high-grageesumed to be due to sampling error, poor smear tak-
cases, the concordance rate was 63.9% (94/147) fiog, and slide preparation (nine of 10 cases).
LGEL and 74.6% (85/114) for HGEL. The 18 cases
showing more than one diagnostic grade (major dis- The calculation of the sensitivity and predictive
crepancies) comprised eight cases of over-reportinglue of a test depends on the definition of the ‘dis-
and 10 cases of under-reporting. Review of the eigbase state’ that separates ‘positive’ from ‘negative’. If a
cases of over reporting showed definite high-grade Steport of ASCUS and above is considered as positive
changes in five cases and three cases were downgraftedthe purpose of statistical analyses, the overall
to low-grade SIL. The biopsy material in the five casesensitivity of this study was 91.7% (244/266) or
of definite high-grade SIL on Pap smears showe®#.8% (244/257) if the nine false negative cases due
chronic inflammation, decidualised endocervicalo sampling and poor preparation are excluded. The
polyp, metaplasia, endocervical tissue only (endocesverall false negative rate of 8.3% is comparable with
vical curettage specimen), and normal squamous nthe average major discrepancy rate of 5% in an Inter-
cosa. The case with normal squamous mucosa wWaboratory Comparison PrografThe positive pre-
from a 70-year-old woman who had previously hadictive value was 93% (244/261).
hysterectomy for carcinoma of the cervix. Repeated
colposcopies were normal and complete stripping &iscussion
the vault mucosa showed atrophic epithelium. Repeat
Pap smears 3 and 4 months later were again reporfedommon misconception of the public and many pri-
as high-grade SIL. The patient was then treated withary physicians is that the Pap smear is an accurate
local oestrogen cream prior to her latest smear atd@agnostic test. It has been demonstrated in this report
months, which showed a normal smear with oestrand many others, that the Pap smear is an imperfect
gen effect. The cause of false positive reporting in thiereening test. The overall false-negative rate of 8.3%
case was attributed to atrophy. The remaining four higfer Pap smear reported in this study is comparable with
grade and three low-grade cases were possibly dudhose reported in the literature, which are at least 5%,
sampling error and required longer follow-up. even in the best laboratorigg® It is, however, diffi-
cult to make direct comparison of the error rates for

Review of the 10 cases of under-reporting showetle Pap smear in the literature as the values differ de-
one false negative case, three cases which were repogedding on the definition of ‘disease state.” A major
as unsatisfactory or suboptimal due to air drying, and siemponent of the false-negative rate appears to be sam-
cases in which no abnormal cells were seen. The singleng and preparation artifacts. The laboratory false-
true false-negative contained very few abnormal CIN Hegative rate in this series contributed just 10% of the
cells. The abnormal cell nuclei were difficult to assessverall false negative cases. This is despite carrying
due to partial air drying. Thus, laboratory false negativwut 100% rapid rescreening of every smear. The only
ity contributed to only 10% (1/10) of the overall falsavay to reduce the false-negative rate for an individual
negative cases. The causes of the false negative cases patient is to repeat smears at regular intervals. It is
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estimated that the error rate can be reduced taR&ferences

negligible level with three normal consecutive annual

smears. However it must be emphasised that patiehtsHong Kong Cancer Registry Annual Report (1992). Hong
with unexplained symptoms must be followed up, de; I?(ggﬁ:gsépgﬂsigrgri%elzggﬁrac of the Pap test: Is commu
.Splte neggtlve_ Pap smear reporFS' Thls point is Wé” nity expect’ation too high [letter]? Myed J Aust 2994;161:723.
illustrated in this study where 21 biopsies from 22 CaS8S Robertson AJ, Anderson JM, Swanson Beck J, et al. Observer
reported as normal in the Pap smears showed CIN. variability in histopathological reporting of cervical biopsy
These biopsies were performed because of clinical specimens. J Clin Pathol 1989;42:231-28.

SUSpiCion or persisting unexp|ained symptoms. 4. Creagh T, Bridger JE, Kupek E, Fish DE, Martin-Bates E,
Wilkins MJ. Pathologist variation in reporting cervical bor-

. . L . derline epithelial abnormalities and cervical intraepithelial
This study is valuable as it gives local referring neoplasia. J Clin Pathol 1995:48:59-60

practitioners an idea of the accuracy of the Pap testsin pigonito L, Falconieri G, Tomasic G, Colautti I, Bonifacio D,

the local environment. The results of this study also Dudine S. Cervical cytopathology. An evaluation of its accu-

suggest some guidelines for the follow-up of abnor- racy based on cytohistologic comparison. Cancer 1995;72:

mal Pap smears. Current practice in Hong Kong is to 3002-6. _ y

recommend a foIIow-up Pap smear at 6 months &r Kwikkel HJ, Quaak MJ, de With C_. Predlctlv_e value of the
abnormal Pap smear: a retrospective analysis of error rates.

up for smears reported as ASCUS should, in our view, van der Graff Y, Voojis GP. False negative rate in cervical

be more aggressive, as 30 of the 66 (45.5%) cases ofcytology. J Clin Pathol 1987;40:438-42.

ASCUS in our series were graded at CIN | or highér Gay_JD, Donald_son LI?, Goellner JR. False negative results in

when subjected to biopsy, and included one carcinoma. cervical cytologic studies. Acta Cytol 1985;29:1043-6.

. K . L 9. Yeoh GPS, Chan KW, Ng WY. Improve cervical cytology data
There is an increasing appreciation of the need to sepa- J P Yooy

. . . entry by automated optical scanning. HKMJ 1997; 3:256-60.
rate cases of ASCUS into those without qualifier angh, wong NKS, Chan YF. The incidence of abnormal cervical
those favouring SIL. High proportions of cases labelled smears in routine screening in female Hong Kong Chinese.
‘ASCUS favours SIL have been shown to contain SIL  HK Pract 1990;12:731-6.

on biopsy” Similarly, one can argue for a more activél- Schwartz S, Weiss N. Increased incidence of adenocarcinoma
follow-up of low-grade lesions, since nearly as many of the cervix in young women in the United States. Am J

. Epidemiol 1986;124:1045-7.
CIN II-lil as CIN I cases were diagnosed on fO”OW'lz. Ayers B, Pacey F, Greenberg M, Bousfield L. The cytologic

up biopsies of low-grade lesiotfs. diagnosis of adenocarcinoma in situ of the cervix uteri and
related lesions. |. Adenocarcinoma in situ. Acta Cytol

When a discrepancy occurs in a study of cytohisto- 1987;31:397-411.

logical correlation, it is usual to assume that the di$3- E%EZCM-O?EC?;Z‘E; G;Jci'r'célé‘:v?égzk béggzg'gsavsgeﬁgiii

crepancy 1S due to error m. the'Pap smear re.admg' noma: yl’he Dutch Efperience. Can?:er 1987;59:862-6.

However, as demonSt_r?‘ted in this report, a r_e_V'eW 91 Jaworski R. Endocervical glandular dysplasia, adenocarcinoma

the so-called false positive cases showed definite cyto- in sjtu, and early invasive (microinvasive) adencarcinoma of

logical abnormalities in the Pap smears. The converse the uterine cervix. Semin Diagn Pathol 1990;12:120-5.

is also true, as it is not uncommon for a Pap smekr: Davey DD, Nielsen ML, Frable WJ, Rosenstock W, Lowell

taken at the time of colposcopic biopsies to be nega- PM. Kraemer BB. Improving accuracy in gynecologic cyto-

tive and the biopsy to show CIN II-11I. These phenom- logy. Result of the College of American Pathologists Inter-

. laboratory Comparison Program in Cervicovaginal Cytology.
ena are probably due to sampling errors. Instead of , ., Pat,fol Labp Med 1993.9117:1193_8' 9 yiology

aSS_Uming that the Pap test is inaccurate W_hen theredstieu D. The Papanicolaou smear: its value and limitations. J
a discrepancy, it is perhaps more appropriate to take Fam Pract 1996;42:391-9.

the test with the higher degree of abnormality as té. Howell LP, Davis RL. Follow-up of Papanicolaou smears diag-

‘correct’ result. This can be extended to incorporate nosed as atypical squamous cells of undetermined significance.

. .. . Diagn Cytopathol 1996;14:20-4.
the colposcopic and clinical findings and so use ﬂl% Mayeaux EJ Jr, Harper MB, Abreo F, Pope JB, Phillips GS. A

four modalities (quadruple screening tests) together in comparison of the reliability of repeat cervical smears and
determining the management of each individual pa- colposcopy in patients with abnormal cervical cytology. J Fam
tient, much like the triple (clinical, imaging, and fine  Pract 1995;40:57-62.

needle aspiration cytology) diagnostic criteria for the

detection of breast carcinoma.
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