
Cer vi cal can cer is the most com mon ma lig nancy
in women in Tai wan. The early de tec tion and

treat ment of precancer, ei ther low-grade squamous
intraepithelial le sions (LGSIL) or high-grade squamous
intraepithelial le sion (HGSIL), can pre vent the ma jor -
ity of cer vi cal squamous cell car ci no mas. The pri mary 
screen ing used to de tect pre can cer ous ab nor mal i ties

and cer vi cal can cer is the Papanicolaou (Pap) smear,
which is 1 of the most ef fec tive known can cer screens
and has suc ceeded in pro mot ing women’s health
world wide.1 Nev er the less, the sen si tiv ity and spec i fic -
ity of Pap smears vary widely,2-5 from 11% to 99% and 
14% to 97%, re spec tively. Ac cord ing to a pre vi ous
study,6 the mean sen si tiv ity of the Pap smear in de tect -
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Back ground. Cer vi cal can cer is the most com mon ma lig nancy in women
in Tai wan. In or der to im prove the de tec tion of cer vi cal le sions us ing the
Papanicolaou (Pap) smear in screen ing, a num ber of ad junc tive tests have
been de vel oped. The pur pose of this study is to eval u ate the util ity of a
mag ni fied chemiluminescent screen ing ex am i na tion (speculoscopy) com -
bined with the Pap smear (PapSure) in de tect ing cer vi cal can cer.
Methods. A to tal num ber of 572 women un der went rou tine cer vi cal can -
cer screen ing by re ceiv ing a Pap smear and speculoscopy ex am i na tion.
When ei ther the Pap smear or speculoscopy re sult was pos i tive, col -
poscopy was per formed. Tar geted bi op sies were taken from any sus pi -
cious le sions that were found by pos i tive colposcopies and the data an a -
lyzed us ing McNemar’s test.
Re sults. Eighty-two women had a pos i tive on ei ther screen ing test. Of the
62 bi opsy spec i mens ob tained, 3 women showed high-grade squamous
intraepithelial le sions (HGSIL), and 13 women showed low-grade squa -
mous intraepithelial le sions (LGSIL). The histopathological find ings were 
cor re lated at dif fer ent lev els with the re sults of the Pap smear alone and
speculoscopy alone and both com bined. The Pap smear alone de tected
1.0% (6 of 572) of sig nif i cant pa thol ogy, while speculoscopy alone de -
tected 2.3% (13 of 572) of sig nif i cant pa thol ogy. The use of the PapSure
showed en hanced de tec tion (16 of 572) com pared with ei ther the Pap
smear alone or speculoscopy alone.
Con clu sions. Speculoscopy can be com bined with the Pap smear
(PapSure) as a cer vi cal can cer screen ing test to yield a higher de tec tion
rate of bi opsy-confirmed cer vi cal pa thol ogy in women than the use of the
Pap smear or speculoscopy alone. [Chin Med J (Tai pei) 2002;65:430-434]
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ing cer vi cal ab nor mal i ties was 58% in screen ing pop -
u la tions and 66% in fol low-up pop u la tions. In or der to
im prove the screen ing de tec tion of cer vi cal le sions by
the Pap smear, a num ber of ad junc tive tests have been
de vel oped.7-10 For in stance, speculoscopy, which has
been ap proved by the Food and Drug Ad min is tra tion
in the United States, is a mag ni fied vi sual ex am i na tion 
of both the cer vix and vag i nal ca nal by a phy si cian or a 
qual i fied tech ni cian. It uses chemilumi nescent light to
de tect ab nor mal i ties. Studies have found that the com -
bi na tion of Pap smear plus speculoscopy (PapSure)
iden ti fied patho log i cal find ings in a greater per cent -
age of women than screen ing with the Pap smear
alone.11,12 The pur pose of this study is to eval u ate the
rel a tive de tec tion rate of the Pap smear and/or
speculoscopy for the screen ing of cer vi cal can cer in
Tai wan ese women.

Methods

A to tal of 572 women were stud ied in the out pa -
tient de part ment at Kaohsiung Mu nic i pal Ta-Tung
Hos pi tal from Oc to ber to De cem ber 2000. All of them 
had not re ceived the Pap smear ex am i na tion for more
than three years or had re ceived reg u lar Pap smear ex -
am i na tions whereby re sults had more than twice
shown an in flam ma tory change. They were en rolled
and re ceived a Pap smear and speculoscopy. The sam -
pling of Pap smears was ob tained ac cord ing to stan -
dard pro ce dures.13 Pap smear ex am i na tions were per -
formed at the De part ment of Pa thol ogy, Kaohsiung
Mu nic i pal Min-Sheng Hos pi tal. Cel lu lar mor pho log i -
cal ab nor mal i ties more se vere than in flam ma tory
atypia were re corded as a pos i tive re sult in cy to log i cal 
screen ing. In ter pre ta tion and clas si fi ca tion of cy to log -
i cal ab nor mal i ties were based on the di ag nos tic cri te -
ria as de scribed by Coleman & Kurman.14,15 Once Pap
smear re sults were ob tained, speculoscopy was per -
formed as de scribed pre vi ously. 11,16 In brief, the cer vix 
and the va gina were then washed with 5% ace tic acid,
and the room lights ei ther dimmed or ex tin guished.
Fol low ing a 30 to 40 sec ond de lay, the cer vix was ex -
am ined us ing an ac ti vated blue-white Speculite
chemiluminescent light (Trylon Cor po ra tion, Torrance, 

CA) at tached to the up per dilator blade of the vag i nal
speculum and in serted into the va gina. Un der
low-power mag ni fi ca tion (6X), the cer vix was then
ob served us ing bin oc u lar glasses to de tect acetowhite
le sions.

A Pap smear was con sid ered to be pos i tive if it
showed ei ther a LGSIL or HGSIL, or atyp i cal squamous 
cells of un de ter mined sig nif i cance (ASCUS). Pap
smears were con sid ered neg a tive if read as nor mal,
dis play ing in flam ma tory changes or metaplasia.
Specu loscopy was con sid ered to be pos i tive when a
dis tinct acetowhite area was ob served. If ei ther the
Pap smear or the speculoscopy re sult was pos i tive, the 
re sult of PapSure was also con sid ered pos i tive, and
then colposcopy was per formed. Tar geted bi op sies for 
histopathologic eval u a tion were taken from any sus pi -
cious le sions that were found by colposcopy. Bi opsy
spec i mens were ex am ined and re ported by pa thol o -
gists at the Can cer So ci ety of Kaohsiung City, De part -
ment of Pa thol ogy. Tis sue slices were stained with
haematoxylin-eosin us ing stan dard pro ce dures. The
histopathologic di ag no ses were clas si fied by CIN
(Cer vi cal Intraepithelial Neo pla sia) grad ing, de -
scribed as CIN 1, CIN 2, CIN 3, and in va sive can cer.17

Flat condyloma (FC) and CIN 1 were re garded as
LGSIL, while CIN 2 and CIN 3, were con sid ered to be 
HGSIL.18

True pos i tive re sults were cho sen from one of the
fol low ing patho log i cal con di tions: FC, CIN 1, CIN 2,
CIN 3, or in va sive can cer. True and false neg a tive re -
sults could not be ex actly iden ti fied since bi op sies
could not be per formed on the women with neg a tive
cy to log i cal and colposcopic screen ing. There fore,
patho log i cal ref er ences were not avail able for the neg -
a tive screen ing re sults. How ever, four pa ram e ters
were used to com pare the re spec tive ef fi cien cies of
the Pap smear, speculoscopy and PapSure as screen -
ing meth ods,19 which were:

  1. The de tec tion rate (DR): the num ber of true pos i tive 
patho logic re ports di vided by the to tal num ber of
women screened.

  2. The ra tio of sen si tiv i ties (Rse): the de tec tion rate of
one screen ing method di vided by the de tec tion rate 
of the other screen ing method.

  3. The ap prox i mated spec i fic ity: be ing un cer tain about
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true or false neg a tives, we could ap prox i mate the
spec i fic ity by the num ber of neg a tive screen ing re -
sults di vided by the to tal num ber of women
screened sub tracted from the num ber of women
with patho log i cal le sions.

  4. The pos i tive pre dic tive value: the num ber of women
with patho log i cal le sions di vided by the num ber of 
women with pos i tive screen ing re sults.
Data were an a lyzed us ing McNemar’s test. A p

value < 0.05 was con sid ered sta tis ti cally sig nif i cant.

Results

A to tal of 572 women who ful filled the cri te ria of
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 sur gi cal op er a tion of to tal
abdominal hys ter ec tomy that was not due to a cer vi cal 
ma lig nant con di tion. As shown in Ta ble 1, 7 (1.2%)
women had pos i tive Pap smears and 79 (13.8%) had
pos i tive speculoscopy ex am i na tions. Using the
PapSure method, 82 (14.3%) women were pos i tive
and un der went colposcopy. Over all, 85.7% of the
women (490 of 572) were neg a tive for both the Pap
smear and speculoscopy, while less than 1% (4 of 572) 
were pos i tive for both screens.

Of the 82 women who un der went colposcopy, 62
(75.6%) had a pos i tive colposcopic ex am i na tion. Of
the 62 women who un der went a cer vi cal bi opsy, 7 had

a pos i tive Pap smear, 59 had a pos i tive speculoscopy
and 4 had positives for both tests. Bi opsies were not
ob tained from women with a neg a tive colposcopy,
since the women were as sumed to ex hibit no cer vi cal
patho log i cal pro cess. The pa thol ogy and cor re spond -
ing find ings on ei ther colposcopy or speculoscopy are
shown in Ta ble 1. A to tal of 16 women were proved
cer vi cal pa thol ogy by his tol ogy and the remaining 46
women showed neg a tive findings. The dis tri bu tion of
the histopathologic find ings in di cates that 13 women
were LGSIL (FC or CIN 1) and 3 women were HGSIL 
(CIN 2 or 3). Of the 3 women with doc u mented
HGSIL, 2 had pos i tive Pap smears, while 2 had pos i -
tive speculoscopy. Of the 13 women with LGSIL, 2
women showed pos i tive Pap smears, and neg a tive
speculoscopy, 2 women showed pos i tive on both
screens, and 9 women showed neg a tive Pap smears,
and pos i tive speculoscopy.

Ta ble 2 dis plays the re sults of histopathologic
find ings cor re lated with the re sults of the Pap smear
and speculoscopy alone as well as com bined. Pap
smears alone de tected 1.0% (6 of 572) of sig nif i cant
pa thol ogy, and speculoscopy alone de tected 2.3% (13
of 572) of sig nif i cant pa thol ogy. How ever, the de tec -
tion rate of PapSure was 2.8% (16 of 572), which
shows an en hanced de tec tion rate com pared with ei -
ther the Pap smear alone or speculoscopy alone.

Fur ther anal y sis of the find ings, pre sented in Ta -
ble 3, re veals the com par i son of sen si tiv i ties be tween
the Pap smear and speculoscopy in the de tec tion of all
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Table 1. Relationship between the results of combined examination and histopathology findings in 572 women
screened

Histopathology
Screening results No. of patients Biopsy done NP FC CIN 1 CIN 2 CIN 3

Speculoscopy (+)
Pap smear (+)

4 4 1 2 0 0 1

Speculoscopy (+)
Pap smear (−)

75 55 45 4 5 0 1

Speculoscopy (−)
Pap smear (+)

3 3 0 0 2 0 1

Speculoscopy (−)
Pap smear (−)

490 0 0 0 0 0 0

Total 572 62 46 6 7 0 3

NP = negative pathology; FC = flat condyloma; CIN = cervical intraepithelial neoplasia; (+) = positive screening results; (−)
= negative screening results.



patho log i cal le sions. Ac cord ing to the data in Ta ble 3,
the ra tio of sen si tiv ity of speculoscopy to Pap smear
was cal cu lated at 2.2 (13 vs 6), while the ra tio for
PapSure to Pap smear alone was ap prox i mately 2.7
(16 vs 6). The re sults in Ta ble 4 in di cate that the
speculoscopy com pared to the Pap smear greatly en -
hances test sen si tiv ity. How ever, the spec i fic ity value
de creases sig nif i cantly, from 99.8% for the Pap smear
alone to 88.1% for the speculoscopy alone (McNemar’s
test, x2 = 63.0, p < 0.05). The find ings in di cate that

PapSure tends to in crease Pap smear sen si tiv ity but
de crease Pap smear spec i fic ity.

Discussion

In an of fi cial re port of Pap smears20 taken from Jan -
u ary to De cem ber 1999, the pos i tive de tec tion rate in
Tai wan was only 1.01%, far lower than that re ported in
the United States. The pres ent study in di cates that a
lower de tec tion rate of cer vi cal can cer is also found us -
ing the Pap smear alone. In the PapSure test, the com bi -
na tion of the Pap smear with specu loscopy, the ra tio of
sen si tiv i ties in creased sig nif i cantly, to 2.7, as com pared 
to the Pap smear alone. In pre vi ous stud ies,11,12,21-23 sim -
i lar re sults were found whereby the com bi na tion of
speculoscopy with the Pap smear could im prove the
de tec tion of both high-grade and low- grade cer vi cal le -
sions. The 2 screen ing tests, which use dif fer ent meth -
ods of de tec tion, should be con sid ered as in de pend ent
and com ple men tary screen ing tools. The Pap smear
pro ce dure in volves a mi cro scopic ex am i na tion of a
slide pre pared from brush ing or scrap ing cell ex fo li ated 
from the sur face ep i the lium. Speculoscopy is a vi sual
ex am i na tion of the cer vix us ing low-energy chemi -
luminescent light to de tect the ab nor mal ep i the lium.23

How ever, the fi nal di ag no sis rests on a histopa thologic
ex am i na tion.

In ad di tion to higher sen si tiv ity of the PapSure,
the most im por tant find ing was that of the 16 women
who were doc u mented with cer vi cal pa thol ogy, 13
had LGSIL. Of those 13 women with LGSIL, 9
(69.2%) had neg a tive Pap smears but were pos i tive on 
speculoscopy (Ta ble 1). With the com bi na tion of the
Pap smear and speculoscopy, all le sions would have
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Table 2. The detection rates of speculoscopy and Pap
smear

Histopathology
Screening methods CIN 2/CIN 3 FC/CIN 1 Normal Total

Speculoscopy
Positive 2 11 66 79
Negative 1 2 490 493

Pap smear
Positive 2 4 1 7
Negative 1 9 555 565

Total 3 13 556 572

CIN = cervical intraepithelial neoplasia; FC = flat
condyloma.

Table 3. Contingency tables for comparing results from
speculoscopy, Pap smear and PapSure in
screening groups (n = 572)

Pathologic lesions Normal
Pap smear Positive Negative Positive Negative

Speculoscopy
Positive 3 10 1 65
Negative 3 0 0 490

PapSure
Positive 6 10 1 65
Negative 0 0 0 490

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

Speculoscopy Pap smear PapSure

Detection rate (%) 2.3 1.0 2.8
Ratio of sensivities 2.2 (13/6)a 1.0 2.7 (16/6)b

McNemar’s test for sensitivity x2 = 2.77, p > 0.05 a

Specificity (%) 88.1 99.8 88.1
McNemar’s test for specificity x2 = 63.0, p < 0.05 a

Positive predictive value (%) 16.5 85.7 19.5
aspeculoscopy vs Pap smear; bPapSure vs Pap smear.



been de tected. Of the 2 ex am i na tions, speculoscopy is
more sen si tive than the Pap smear in de tect ing
low-grade le sions. Early de tec tion of LGSIL is im por -
tant in that the type of le sion has a high risk of de vel -
op ing into more se vere le sions. On the other hand,
speculoscopic find ings are less spe cific than those
taken from the Pap smear test (88.1% vs 99.8%). For
screen ing pur poses, the early di ag no sis and treat ment
is worth while to pre vent the de vel op ment of se vere
dis ease. Al though the uti li za tion of speculoscopic
method alone shows a high false pos i tive rate
(83.5%), the com bi na tion with the Pap smear ap pears
to have the higher de tec tion rate in asymp tom atic pop -
u la tion. The dis crep ancy be tween the find ings of
speculoscopy and the Pap smear test may be at trib uted 
to the fact that the Pap smear is in suf fi cient in iden ti -
fy ing le sions and may be in ca pa ble of de tect ing le -
sions on the cer vix. Thus, the com bi na tion of the Pap
smear and speculoscopy is es sen tial for more ac cu rate
de tec tion of cer vi cal dis ease.
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