
333

Revised manuscript accepted for publication August 22, 2011

Clinical importance of detection of bacterial vaginosis,
trichomonas vaginalis, candida albicans and actinomyces

in Papanicolaou smears

N. Güdücü1, G. Gönenç1, H. İşçi1, A. Başgül Yiğiter1, N. Başsüllü2, İ. Dünder1
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Introduction

The Papanicolaou (pap) smear is a simple screening
test used routinely for detection of cervical cancer and
precancerous lesions of the cervix. Although the main
aim of the pathologist is to focus on the detection of cer-
vical intraepithelial neoplasia, it is common practice to
report genital tract infections as trichomonas vaginalis,
bacterial vaginosis, candida albicans, actinomyces and
nonspecific infections within the pap smear results when-
ever detected. The Bethesda System also supports
making a diagnosis of microorganisms. It seems logical
to use a test performed periodically for cervical cancer
screening to detect asymptomatic genital infections or to
confirm a clinically diagnosed infection. Trichomonas
vaginalis is a sexually transmitted infection [1] and bac-
terial vaginosis increases the risk of obstetric and gyne-
cological morbidity including pelvic inflamatory disease,
postoperative infections, cervicitis, endometritis,
chorioamnionitis, preterm birth [2], HIV acquisition [3]
and cervical intraepithelial neoplasia [4]. 

There is no national cancer screening program in
Turkey, but in our gynecology clinic smear tests are per-
formed periodically. The objective of this study was to
determine the role of pap smears in the diagnosis of lower
genital tract infections. 

Materials and Methods

This is a retrospective study carried out by searching charts
of patients who attended the gynecology clinic at Avrupa Hos-
pital of Bilim University between 2002 and 2010. Every woman
attending our clinic receives a yearly cervical smear. Samples
were collected by a cytobrush by rotating the brush 360°. The
collected material was spread on a glass slide and fixed with
spray. The samples were stained by the conventional Papanico-
laou technique. All smears were evaluated by pathologists (not
by cytotechnicians) according to Bethesda system criteria.
Exclusion criteria consisted of the following: pregnancy, pres-
ence of vaginal bleeding, use of vaginally applied medications
three days prior to the sample collection and sexual intercourse
or vaginal douching within 24 hours of the sample collection.
Cases with nonspecific vaginal infections, bacterial vaginosis,
trichomonas vaginalis, candida albicans and actinomyces on
pap smear reports were identified. Also patients that had been
treated for vaginitis but showed no signs of vaginal infection on
the pap smear report were recorded. The study protocol was
within the ethical guidelines of the Declaration of Helsinki. 

Results

Results of 9,080 women were suitable for analysis. Of
these, 1,733 women had a clinically diagnosed lower
genital tract infection or had a normal clinical examina-
tion but had had a microorganism reported within the pap
smear results. Mean age at the time of smear test was
37.9 ± 11.4 (range 17-79). Mean gravida was 2.17 ± 2.32
(range 0-16), mean abortus was 0.11 ± 0.41 (range 0-4),
and mean termination of pregnancy on demand was 1 ±
1.6 (range 0-14) (Table 1). Of the patients included in this
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study (1,566/1,733), 90.4% were in the reproductive age
group. A lower genital tract infection was diagnosed in
13.6% of the women in pap smears. In this study 11.4%
(197/1733), 3.3% (56/1733), 8.1% (141/1733), 0.1%
(2/1733) and 48.5 % (840/1733) of pap smears were posi-
tive for bacterial vaginosis, trichomonas vaginalis, candidi-
asis, actinomycosis and nonspecific vaginitis, respectively.
Infections detected in pap smears were clinically diag-
nosed and treated in only 33.5%, 30.4% and 43.3% of bac-
terial vaginosis, trichomonas vaginalis and candida infec-
tions, respectively. When patients were stratified by age,
detection rate of trichomonas in pap smears after 40 years
of age increased statistically significantly (Table 2). Strat-
ification of patients into age groups statistically signifi-
cantly increased the detection rate of trichomonas infection
in pap smears in patients older than 40 years, but this did
not increase the clinical diagnosis and appropriate treat-
ment rates. In contrast patients younger than 40 years
received appropriate treatment for bacterial vaginosis and
candida infection before the detection of infection in pap
smears when compared to patients older than 40 years, p
= 0.001 and p = 0.019, respectively (Table 2). Patients
older than 50 years had an increased rate of diagnosis of
nonspecific infection in pap smear (Table 2).

When the menopausal status of patients were taken into
consideration the rate of trichomonas vaginalis infection
in pap smears was significantly less common in the
reproductive age group when compared to the post-
menopausal group, 45/1,566 (2.9%) and 11/167 (6.6%),
respectively, p < 0.01 (Table 3). In contrast the rate of
candida infection in pap smears was more common in the
reproductive age group when compared to the post-
menopausal group, 135/1,566 (8.6%) and 6/167 (3.6%)
respectively, p = 0.02. Similarly nonspecific infection
was more common in the reproductive age group when
compared to the postmenopausal group, 465/1,566
(29.7%) and 29/167 (17.4%), respectively.

As a contraceptive method 222 patients were using an
intrauterine device (IUD) and 12.4%, 5.5%, 11.9%,
0.009% had bacterial vaginosis, trichomonas vaginalis,
candida and actinomyces infection detected with a pap
smear, respectively (Table 4). In women who were not
using a contraceptive method or using contraceptive
methods other than an IUD, the infection rates detected
with pap smears were lower, and 11.6%, 2.7%, 7.8%, 0%
had bacterial vaginosis, trichomonas vaginalis, candida
and actinomyces infection, respectively. Patients using an
intrauterine device for contraception had statistically signi-
cantly more trichomonas and candida infection detected in
pap smears when compared to patients using other contra-
ceptive methods or no contraception, 12/222 (5.4%) and
44/1511 (2.9%), p = 0.05 for trichomonas and 27/222
(12.2%) and 114/1511 (7.5%), p = 0.019 for candidiasis. 

Smears showing ASCUS (atypical squamous cells of
undetermined significance) and LGSIL (low grade squa-
mous intraepithelial lesion) constituted 1.7% (30/1733)
of smears. Similarly 1.7% (29/1733) of this population
had genital warts. Patients presenting with high-grade
lesions were excluded. 

Discussion

Bacterial vaginosis is characterized by decreased con-
centration of lactobacilli and an overgrowth of mixed
anerobic flora [5]. In gynecology clinics the prevalence
of bacterial vaginosis ranges from 9-38% [6-8]. Clini-
cally bacterial vaginosis is diagnosed by using Amsel's
criteria [9] or by gram-stained vaginal smears [10]. Platz-
Christensen reported the sensitivity and specificity of pap
smears as 90% and 97%, respectively and showed that
pap smears could be used for clinical diagnosis of bacte-
rial vaginosis as accurate as Amsel’s criteria [4] and as
gram-stain [11]. Later other studies supported the high
sensitivity and specificity of pap smears in the detection
of bacterial vaginosis [12-15] and other studies showed
contradictory results [8]. Tokyol et al. reported that the
sensitivity of pap smears is not enough to screen for bac-
terial vaginosis but that it can be used as a diagnostic test
when positive because of the high specificity [16]. Con-
sidering the results we obtained from this study we
suggest that pap smears can be used to detect asympto-
matic and clinically missed cases of bacterial vaginosis. 

Table 1. — Demographic characteristics of the study
population.

Characteristics Mean ± SD

Age 37.9 ± 2.32
No. of pregnancies 2.17 ± 2.32
No. of deliveries 1.1 ± 1.13
No. of abortus 0.11 ± 0.41

Table 2. — Results of pap smears after stratification of patients
according to age groups.

Age Trichomonas p Bacterial p Candida p Nonspecific p
vaginalis vaginosis infection

20-29 1.8% 0.01 44.2% 0.01 8.4% 0.359 46.8% 0.004
30-39 2.6% 50% 7.9% 48.2%
40-49 4.9% 23.6% 9.9% 41.6%
50-59 3.8% 14.3% 5% 63.6%
> 60 5.6% 33.3% 5.6% 61.1%

Maentel Haenszel Test.

Table 3. — Comparison of patients in the postmenopausal
group and reproductive age group.

Pap smear Reproductive Postmenopausal p value
result age group group

Bacterial vaginosis (+) 11.6% (181/1566) 9.6% (16/167) 0.44
Trichomonas vaginalis (+) 2.9% (45/1566) 6.6% (11/167) 0.01
Candida (+) 8.6% (13571566) 3.6% (6/167) 0.02
Non-infectious 29.7 (465/1566) 17.4% (29/167) 0.001

Chi-square test.

Table 4. — Comparison of patients using an intrauterine
device (IUD) and other methods.

Pap smear result IUD (+) IUD (–) p value

Bacterial vaginosis (+) 13.1% (29/222) 11.1% (168/1511) 0.394
Trichomonas vaginalis(+) 5.4% (12/222) 2.9% (44/1511) 0.05
Candida (+) 12.2% (27/222) 7.5% (114/1511) 0.019
Non-infectious 23.4% (527222) 29.3% (442/1511) 0.072

Chi-square test.
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Lamont et al. reported that sensitivity and specificity of
the smear for the diagnosis of bacterial vaginosis
increased from 81% to 87% and 91% to 97%, respec-
tively when smears were evaluated by cytotechnicians
and cytopathologists [17]. In Turkey we have no
cytotechnicians, so all smears are evaluated by patholo-
gists. This may be the reason for the increased detection
of clinically undiagnosed infections in pap smears. 

A survey conducted in the United Kingdom revealed
that all four of Amsel’s criteria are used only by 30% of
clinics [18]. This may decrease the detection rate of bac-
terial vaginosis. On the other hand there are reports that
using only two of Amsel's criteria has enough sensitivity
and specificity for the detection of bacterial vaginosis
[19, 20]. For some clinics it can be time consuming or
expensive to use all of Amsel’s criteria and gram-stain, or
they may not have adequate equipment. In this case it is
a money saving procedure to use the routine pap smear
for the diagnosis of lower genital tract infections. Half of
the cases [21], can be detected and further diagnostic
work-up can be planned. Some propose that it can be
time consuming to look for signs of vaginal infection in
the smear test and that it can direct the cytologist away
from the main purpose, diagnosing cervical intraepithe-
lial neoplasia. If the hypothesis proposing cervical
intraepithelial neoplasia as a complication of bacterial
vaginosis is established then diagnosis and treatment of
bacterial vaginosis will gain more importance. 

Trichomonas vaginalis is a sexually transmitted proto-
zoal infection [1]. Fifty percent of trichomonas infections
are asymptomatic [22]. In this case asymptomatic
patients may act as a reservoir and transmit the protozoa
to their partners. This may lead to pelvic inflammatory
disease, premature rupture of the membranes, preterm
delivery and abortion [23]. Wet mount was reported to be
less sensitive than culture and pap smear [24]. Burja et al.
reported that 68% of asymptomatic cases presenting for a
gynecological examination were left untreated, in 61% of
cases infection was detected only in pap smears and in
28% clinically detected infections were confirmed by pap
smears [25]; our results present similar findings. Loo et al.
reported sensitivity and specificity of pap smears in detec-
tion of trichomonas vaginalis as 96% and 98%, respec-
tively [26]. Nearly 70% of cases detected by pap smears
are clinically missed, therefore we agree with previous
reports that the pap smear is a valuable test in detecting and
treating trichomonas vaginalis infections [27, 28].

In previous studies an increased rate of trichomonas
vaginalis infection was diagnosed in women using an
IUD when compared to women using other contraceptive
methods [29, 30]. In this study also an increased rate of
trichomonas vaginalis infection was detected in pap
smears of IUD users (p < 0.05). When the asymptomatic
nature of the infection is considered, pap smears can be
used to treat trichomoniasis and to decrease complica-
tions such as pelvic inflammatory disease, which
increases both in IUD users and trichomoniasis. 

Spinillo et al. performed a study in symptomatic
vaginitis patients and found an increased prevalence of

trichomonas vaginitis in postmenopausal women when
compared to women of childbearing age, 10.8% and
1.92%, respectively [31]. In our study 6.6% of post-
menopausal women and 2.9% of the reproductive age
group had trichomoniasis. This may be the result of
changes in vaginal cytology in the postmenopausal
period that makes the diagnosis of trichomonas vaginalis
easier or may be the result of increased parabasal cells in
estrogen deficient women that could be diagnosed as tri-
chomonas trophozoites by mistake. Also in post-
menopausal patients there is an increased rate of nonspe-
cific infection, which can be. 

Seventy-five percent of sexually active women will
experience at least one episode of vulvovaginal candidia-
sis in their lifetime [32]. Sixty-six percent of women with
candida detected in pap smears were reported to be
asymptomatic [33]. As confirmed with this study, in post-
menopausal women candida rates decrease when com-
pared to women of childbearing age. Our results are very
similar to the report of Shurbaji et al., where the candida
detection rate with pap smears in clinically asymptomatic
women was 66% [34]. Audisio et al. found the specificity
of pap smear for candida infection to be 98.5% [27].
Candida can be a commensal bacteria in the vagina and
is not associated with any serious gynecologic or obstet-
ric complications, so detection of candida in pap smears
may not require any treatment at all.

Gupta et al. reported an increased presence of actino-
myces infection in women with IUDs [35]. Although for
actinomyces infection presence of an IUD is not a must,
in our study population no actinomyces was detected in
women without an IUD. This may be the result of
increased attention of the cytologist when the presence of
an IUD has been reported by the clinician. Actinomyces
was positive in 11% of women with IUDs in a previous
study [36], but in our study group this was only 0.9%.
Although this presents a small group of patients, clini-
cally none of them were recognized. 

In conclusion finding trichomonas vaginalis, bacterial
vaginosis and actinomyces infections in pap smears
might be considered an indication for treatment without
performing other diagnostic tests. Treatment of asympto-
matic infections can prevent complications associated
with these infections. Candida can be a commensal bac-
teria in the vagina, therefore asymptomatic patients may
not require treatment. Detection of a higher rate of tri-
chomonas vaginalis and candida infection in IUD users
shows that IUDs can increase the risk of vaginal infec-
tions and associated complications. 
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