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Back ground. Cer vi cal can cer isthemost common malig nancy inwomen
inTai wan. Inor der toim provethedetection of cer vi cal lesionsusingthe
Papani colaou (Pap) smear in screening, anum ber of adjunctivetestshave
been devel oped. The pur pose of thisstudy isto eval u atethe util ity of a
mag ni fied chemiluminescent screeningex ami nation (specul oscopy) com-
bined withthe Pap smear (PapSure) indetecting cer vi cal cancer.
Methods. A to tal num ber of 572 women un der went routinecer vi cal can
cer screening by receiving a Pap smear and speculoscopy examination.
When either the Pap smear or speculoscopy result was positive, col -
poscopy was performed. Targeted biopsies were taken from any suspi-
ciouslesionsthat were found by posi tive col poscopies and the dataan a
lyzed using McNemar’ stest.

Results. Eighty-two women had aposi tiveon ei ther screening test. Of the
62 biopsy specimens obtained, 3 women showed high-grade squamous
intraepithelial le sions (HGSIL), and 13 women showed low-grade squa-
mousintraepithelial lesions(LGSIL). Thehistopathological findingswere
cor related at dif fer ent lev elswith there sults of the Pap smear aloneand
speculoscopy aone and both combined. The Pap smear alone detected
1.0% (6 of 572) of significantpathol ogy, while speculoscopy alone de-
tected 2.3% (13 of 572) of sig nif i cant pathol ogy. The use of the PapSure
showed enhanced detection (16 of 572) compared with either the Pap
smear aone or speculoscopy aone.

Conclusions. Speculoscopy can be combined with the Pap smear
(PapSure) as a cervical can cer screening test to yield ahigher detection
rateof bi opsy-confirmed cer vi cal pathol ogy inwomen than theuseof the
Pap smear or specul oscopy aone. [Chin Med J (Taipei) 2002;65:430-434]

ervi cal cancer isthemost commonmalignancy
in women in Taiwan. The early detection and

and cer vi cal can cer isthe Papanicolaou (Pap) smear,
whichis1 of themost ef fective known can cer screens

treat ment of precancer, ei ther low-grade squamous
intraepithdid le sons (LGSIL) or high-grade squamous
intragpithelial leson (HGSIL), can prevent themajor-
ity of cervi cal squamouscell car ci nomas. Thepri mary
screeningusedtodetect precancer ousabnor mal i ties

and has succeeded in promoting women’s health
worldwide.'Nevertheless, thesensi tivity andspecific
ity of Pap smearsvary widely,** from 11% to 99% and
14%1t097%, respectively. Accordingtoaprevi ous
study, *themean sen s tiv ity of the Pap smear indetect
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ingcer vi ca abnor mal i tieswas58%in screening pop

ulationsand66%infol low-uppopulations. Inorderto

improvethescreeningdetectionof cervi ca lesionsby

the Pap smear, anum ber of ad junctivetestshave been

developed.”* For in stance, specul oscopy, which has
been ap proved by the Food and Drug Ad ministration

intheUnited States,isamagni fiedvi sual exami nation

of boththecer vixandvagi nal cana by aphy s cianora
qual i fiedtechni cian. It useschemilumi nescentlightto

detect abnor mal i ties. Studieshavefoundthat thecom:

bi nation of Pap smear plus specul oscopy (PapSure)

identi fied pathologi cal findingsinagreater per cent

age of women than screening with the Pap smear

aone™** The pur pose of thisstudy isto eval u atethe

relative detection rate of the Pap smear and/or

speculoscopy for the screeningof cer vi cal cancerin

Ta wanesewomen.

M ethods

A total of 572 women were stud ied in the out pa-
tient department at Kaohsiung Municipal Ta-Tung
Hospi tal from October to December 2000. All of them
had not re ceived the Pap smear ex ami nationfor more
thanthreeyearsor had received reg ular Pap smear ex-
aminations whereby results had more than twice
shown aninflammatory change. They wereenrolled
and re ceived a Pap smear and specul oscopy. The sam+
pling of Pap smearswas ob tained ac cord ing to star-
dardprocedures.* Pap smear ex ami nationswere per-
formed at the De part ment of Pathol ogy, Kaohsiung
Munici pal Min-ShengHospi tal. Cel lular mor phologk
cal abnormalities more severe than inflammatory
atypiawererecordedasapositiveresultincytologi cal
screening. Inter pretationandclassi fi cationof cytolog
i cal abnor mal i tieswerebased onthedi agnosticcri te
riaas de scribed by Coleman & Kurman.**°> Once Pap
smear re sults were ob tained, specul oscopy was per-
formedasdescribedprevioudy. 16 In brief, the cer vix
and thevaginawere then washed with 5% acetic acid,
and theroom lights ei ther dimmed or ex tin guished.
Fol low ing a30to 40 sec ond delay, the cer vix wasex-
amined using an activated blue-white Speculite
chemiluminescent light (TrylonCor poration, Torrance,

CA) at tached to the up per dilator blade of thevag i nal

speculum and inserted into the vagina. Under

low-power mag ni fi cation (6X), thecer vix wasthen
observedusingbinocular glassestodetect acetowhite
lesions.

A Pap smear was consid eredto beposi tiveif it
showed e theralLGSIL or HGSIL, or atypi ca squamous
cells of undetermined significance (ASCUS). Pap
smearswereconsid ered neg ativeif read asnor mal,
displaying inflammatory changes or metaplasia
Speculoscopy wascon sid ered to beposi tivewhen a
distinct acetowhite areawas ob served. If ei ther the
Pap smear or the specul oscopy result wasposi tive, the
result of PapSurewasalso consid ered posi tive, and
then col poscopy wasper formed. Tar geted bi opsiesfor
histopathologiceval uationweretakenfrom any suspi-
ciousle sionsthat were found by colposcopy. Bi opsy
specimens were ex amined andreported by pathol o-
gistsat theCan cer Soci ety of Kaohsiung City, Depart
ment of Pathol ogy. Tissuesliceswere stained with
haematoxylin-eosinusingstandard procedures. The
histopathologic diagnoses were classified by CIN
(Cervical Intraepithelial Neoplasia) grading, de-
scribedasCIN 1, CIN 2, CIN 3, andinvasivecan cer.’
Flat condyloma (FC) and CIN 1 were regarded as
LGSIL,whileCIN 2and CIN 3, wereconsid eredto be
HGSIL 18

Trueposi tiveresultswere cho sen from oneof the
fol lowingpathologi cal conditions. FC,CIN 1, CIN 2,
CIN 3, orinvasivecancer. Trueandfalsenegativere-
sults could not be exactly identified since biopsies
could not be per formed onthewomenwith neg ative
cytological and colposcopic screening. Therefore,
pathologi cal ref er enceswerenct avail ablefor theneg
ative screening results. However, four parameters
wereusedto com paretherespectiveef fi cien ciesof
the Pap smear, speculoscopy and PapSure as screen-
ingmethods,* which were:

1. Thedetectionrate(DR): thenum ber of trueposi tive
patho logicreportsdi vided by thetotal num ber of
women screened.

2. Theratioof sensitivi ties(Rse): thedetectionrateof
onescreening method di vided by thedetectionrate
of the other screening method.

3. Theapproxi matedspeci ficity: beinguncertainabout
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true or false negatives, wecouldapprox i matethe
speci ficity by thenumber of negativescreeningre
sults divided by the total number of women
screened sub tracted from the num ber of women
withpathological lesions.

4. Theposi tivepredictivevaue: thenumber of women
withpathologi cal lesionsdi vided by thenum ber of
womenwithposi tivescreeningresults.

Datawerean alyzed using McNemar’ stest. A p
value<0.05wasconsidered statisti cally signifi cant.

Results

Atota of 572womenwho ful filled thecri teriaof
screen ing were stud ied. Of them 362 (63.3%) were
meno pausal, 199 (34.8%) were postmenopausal, and
11 (1.9%) had had a surgical operation of total
abdominal hyster ectomy that wasnot duetoacer vi ca
malig nant condi tion. AsshowninTablel, 7 (1.2%)
women had posi tive Pap smears and 79 (13.8%) had
positive speculoscopy examinations. Using the
PapSure method, 82 (14.3%) women were positive
and underwent colposcopy. Overall, 85.7% of the
women (490 of 572) were neg ative for both the Pap
smear and specul oscopy, whilelessthan 1% (4 of 572)
wereposi tivefor both screens.

Of the 82 women who un der went col poscopy, 62
(75.6%) had aposi tive col poscopic ex ami nation. Of
the62womenwho under went acer vi cal bi opsy, 7had

aposi tive Pap smear, 59 had aposi tive specul oscopy
and 4 had positives for both tests. Bi opsies were not
obtained from women with a negative colposcopy,
since thewomen were as sumed to ex hibit no cer vi cal
pathologi cal process. Thepathol ogy and cor respond
ingfindingson ei ther colposcopy or speculoscopy are
showninTable 1. A tota of 16 women were proved
cer vi cal pathol ogy by histol ogy andtheremaining 46
women showed neg ativefindings. Thedistri bution of
the histopathologic findingsindi catesthat 13 women
wereLGSIL (FCor CIN 1) and 3 women were HGSIL
(CIN 2 or 3). Of the 3 women with documented
HGSIL, 2 had posi tive Pap smears, while 2 had posi-
tive speculoscopy. Of the 13 women with LGSIL, 2
women showed positive Pap smears, and negative
speculoscopy, 2 women showed positive on both
screens, and 9 women showed neg ative Pap smears,
and posi tivespecul oscopy.

Table 2 displays the results of histopathologic
find ingscor related with there sults of the Pap smear
and speculoscopy alone as well as combined. Pap
smearsalonedetected 1.0% (6 of 572) of signif i cant
pathol ogy, and specul oscopy a one detected 2.3% (13
of 572) of signif i cant pathol ogy. How ever, thedetec-
tion rate of PapSure was 2.8% (16 of 572), which
showsan en hanced detec tion rate com pared with ei-
ther the Pap smear alone or speculoscopy alone.

Fur ther anal y sisof thefindings, presentedin Ta:
ble3, revea sthecompari sonof sensitivitiesbetween
the Pap smear and specul oscopy inthedetection of all

Table 1. Relationship between theresultsof combined examination and histopathology findingsin 572 women

screened

Screening results No. of patients Biopsy done
Specul oscopy (+) 4 4
Pap smear (+)
Specul oscopy (+) 75 55
Pap smear (-)
Speculoscopy (-) 3 3
Pap smear (+)
Speculoscopy (-) 490 0
Pap smear (-)
Totd 572 62

Histopathology
NP FC CIN 1 CIN2 CIN3
1 2 0 0 1
45 4 5 0 1
0 0 2 0 1
0 0 0 0 0
46 6 7 0 3

NP = negative pathol ogy; FC = flat condyloma; CIN = cervicd intraepithelial neoplasia (+) = positive screening results; (- )

= negativescreening results.
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Table2. The detection rates of speculoscopy and Pap

smear
Histopahology
Screening methods CIN 2/CIN 3 FC/CIN 1 Normal Total
Speculoscopy
Positive 2 11 66 79
Negative 1 2 490 493
Pgp smear
Positive 2 4 1 7
Negative 1 9 555 565
Total 3 13 556 572

CIN = cervicd intraepithelial neoplasia; FC =fla
condyloma.

Table3. Contingency tablesfor comparing resultsfrom
speculoscopy, Pap smear and PapSurein
screening groups (n =572)

Pathologiclesions Normal

Pap smear Positive Negative Positive Negative
Speculoscopy
Positive 3 10 1 65
Negative 3 0 0 490
PgpSure
Positive 6 10 1 65
Negative 0 0 0 490

pathologi cal lesions. Accordingtothedatain Table3,
theratio of sensi tiv ity of specul oscopy to Pap smear
wascal culated at 2.2 (13 vs 6), while the ratio for
PapSure to Pap smear alone was approxi mately 2.7
(16 vs 6). The results in Table 4 indicate that the
specul oscopy com pared to the Pap smear greatly en-
hancestest sensi tivity. How ever, thespeci ficity value
decreasessignifi cantly, from 99.8%for the Pap smear
aoneto 88.1% for the speculoscopy aone (McNemar' s
test, x? = 63.0, p<0.05). Thefindingsin di catethat

PapSuretendstoin crease Pap smear sensi tiv ity but
decreasePapsmear specificity.

Discussion

Inanof fi cia report of Pap smears® taken from Jan-
uary toDecember 1999, theposi tivedetectionratein
Ta wanwasonly 1.01%, far lower than that reportedin
the United States. The present study in di catesthat a
lower detectionrateof cer vi cal cancerisalsofoundus
ing the Pap smear aone. In the PapSure test, the com bi-
nation of the Pap smear with speculoscopy, theratio of
senstivitiesincreasedsignifi cantly,t02.7,ascompared
tothePap smear alone. Inprevi ousstudies 2% sim-
ilar re sultswere found whereby the com bi nation of
speculoscopy with the Pap smear could im prove the
detectionof bothhigh-gradeand low- gradecer vi cd le-
sions. The2 screening tests, which use dif fer ent meth-
odsof detection, should beconsid ered asindepend ent
and com ple mentary screeningtools. The Pap smear
procedure involves a microscopic examination of a
didepreparedfrombrushingor scrapingcell exfoli ated
fromthesur faceepi thelium. Speculoscopy isavi sua
examination of the cervix using low-energy chemi-
luminescent light todetect theabnor mal epi thelium.?3
How ever, thefi nd di agnosisrestsonahistopathologic
examination.

Inaddi tionto higher sensi tiv ity of the PapSure,
themost im por tant find ing wasthat of the 16 women
who were documented with cervical pathology, 13
had LGSIL. Of those 13 women with LGSIL, 9
(69.2%) had neg ative Pap smearsbut wereposi tiveon
speculoscopy (Table 1). Withthe com bi nation of the
Pap smear and specul oscopy, al lesionswould have

Table 4. Comparison of the efficacy of speculoscopy, Pap smear and PapSurein detection of all pathologic lesions

Specul oscopy Pap smear PapSure
Detection rate (%) 2.3 10 2.8
Ratio of sensivities 2.2(13/6) 1.0 2.7 (16/6)"
McNemar’ s test for sensitivity x? =2.77,p > 0.05°
Specificity (%) 88.1 99.8 83.1
McNemar’ stest for specifidity x? =630, p < 0.05°
Pasitive predictive value (%) 16.5 85.7 195

3specul oscopy Vs Pap smear; bPapSure Vs Pap smedar.
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beendetected. Of the2ex ami nations, speculoscopy is
more sensitive than the Pap smear in detecting
low-gradelesions. Early detectionof LGSIL isim por-
tant in that the type of le sion hasahigh risk of de vel-
op ing into more se verele sions. On the other hand,
speculoscopic findings are less spe cific than those
taken from the Pap smear test (88.1% vs 99.8%). For
screening pur poses, theearly di agno sisandtreat ment
isworthwhileto prevent thedevel op ment of severe
disease. Although the utilization of speculoscopic
method alone shows a high false positive rate
(83.5%), thecom bi nationwith the Pap smear ap pears
tohavethehigher detectionrateinasymptomatic pop-
ulation. The discrepancy between the findings of
specul oscopy and the Pap smear test may beat trib uted
to thefact that the Pap smear isin suf fi cient iniden ti-
fyinglesionsand may beincapableof detectingle
sionson thecer vix. Thus, thecom bi nation of the Pap
smear and specul oscopy isessentia for moreaccurate
detectionof cervi cal disease.
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