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Objective
To investigate the incidence of actinomyces-like organisms in routine cervical smears of Korean women and to
evaluate its association with the development of pelvic inflammatory disease (PID) in these women.

Methods

The results of cervical smears between 2011 and 2012 at a single university hospital were searched. If positive for
actinomyces-like organisms, the medical record of the patient was searched and development of PID was followed. If
the data were not available in the medical record, the patient was contacted by telephone.

Results

The incidence of actinomyces-like organisms in cervical smears was 0.26% (52/20,390). Forty-two women (80.8%) were
intrauterine device (IUD) users: the copper-lUD in 25 women and the levonorgestrel-releasing intrauterine system in
13 women (type unknown in 4 women). The majority (71.4%, 30/42) of the IUD users maintained the IUD. Prophylactic
antibiotics were prescribed to 12 women. Two continuous IUD users were later diagnosed with PID, but these cases
were not pelvic actinomycosis.

Conclusion
It would be a reasonable option to choose the expectant management for asymptomatic women who incidentally
showed actinomyces-like organisms in their cervical smear.
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difficult to distinguish from adnexal malignancy.
Actinomyces-like organisms rarely appear on routine Papa-
nicolaou-stained cervical smears. However, it is reported that

Introduction

Actinomyces are anaerobic gram-positive non-spore forming
filamentous bacteria that are present in the normal flora of

the mouth, the pharynx and probably the lower ileum and
cecum [1]. However, if the integrity of the mucosal membrane
is broken, human infection may occur and can cause a fatal

Received: 2014.3.14. Revised: 2014.4.19. Accepted: 2014.4.21.
Corresponding author: Byung Chul Jee
Department of Obstetrics and Gynecology, Seoul National

disease in some cases.

Human actinomycosis infection was first described in Israel
in 1878. Among human actinomycosis, pelvic actinomyco-
sis is a very rare disease, and known to be associated with
intrauterine devices (IUDs) and ascending infection from the
uterus. Actinomycosis is sensitive to penicillin and can be
cured effectively. However, an explorative laparotomy may be
required in some cases because it is not easily diagnosed and
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the rate of positive actinomyces-like organisms appearing on
cervical smears is about 7% in women with an IUD and the
incidence varies according to the type and duration of 1UD
used [2]. The positive finding of actinomyces-like organisms
on the cervical smear is neither diagnostic nor a predictor of
pelvic actinomycosis. Thus, asymptomatic patients are recom-
mended to be managed expectantly [3-5]. However, some
clinicians remove the IUD or prescribe antibiotics to treat the
incidentally found actinomyces-like organisms.

We herein investigated the incidence of actinomyces-like or-
ganisms found in the cervical smears of Korean women, and
their association with the presence of an IUD, the clinician’s
management options, and the development of pelvic inflam-
matory disease (PID).

Materials and methods

The results of 20,390 cervical smears, performed at the Seoul
National University Bundang Hospital between 2011 and
2012, were searched (7,442 smears in 2011 and 12,948
smears in 2012). If actinomyces-like organisms were found
on the cervical smears, the medical record of the patient was
searched and age, parity, other co-infection of candidiasis or
bacterial vaginosis, presence of an IUD, duration of the IUD
use, subsequent clinician’s management options, symptoms
or signs suggestive of PID such as abdominal pain, fever and
vaginal discharge, and overt development of PID were inves-
tigated. If the data were not available in the medical records,
the patient was contacted by telephone. The chart review and
telephone contact were approved by the Institutional Review
Board of the Seoul National University Bundang Hospital.

The cervical smears were performed using liquid-based cy-

tology (Surepath; TriPath Imaging Inc., Burlington, NC, USA)
and stained with the Papanicolaou method. The smears were
read by more than 5 cytologists in the Department of Pathol-
ogy at the Seoul National University Bundang Hospital, each
with over 5 years of experience and without knowing the
patients’ medical history or IUD insertion status. When there
were basophilic conglomerates with a dense central part sur-
rounded by intertwined filament-type formations in the Papa-
nicolaou smear, it is diagnosed as containing actinomyces-like
organisms.

Statistical analyses were performed using SPSS ver. 18.0 (SPSS
Inc., Chicago, IL, USA). The mean was compared by the Stu-
dent’s t-test and proportion by the chi square test. The result
was considered significant when the P-value was less than 0.05.

Results

Among the 20,390 cervical smears examined during two
years, actinomyces-like organisms were found in 52 specimens
(0.26%). The age of these 52 women ranged from 29 to 77
years (mean, 46.7 years) and the parity ranged from zero to
six. Forty-two women (80.8%) were IUD users: the copper-
IUD (Multiload Cu 375; Merck & Co., Rahway, NJ, USA) in 25
women and the levonorgestrel-releasing intrauterine system
(Mirena, Bayer HealthCare, Leverkusen, Germany) in 13 wom-
en (type unknown in four women). Among the IUD users,
65.8% of the women used the IUD for more than 60 months
and 18% used it for less than 36 months. The duration of IUD
usage ranged from 15 months to over 5 years.

According to the IUD use status, the subsequent manage-
ment options and the occurrence of PID are listed in Table 1.
The majority of the IUD users (71.4%, 30/42) chose to keep

Table 1. Subsequent management options and the occurrence of PID in 42 women positive for actinomyces-like organisms on cervical smears

W bopyw
Age (yr) 45249 53.3£12.8 0.002
No. of children 1.8+0.7 2.1£1.7 NS
IUD removal at the time of cervical cytology 4
IUD removal within one month 8
|UD maintained 30
Prophylactic antibiotics prescribed 10 2 NS
Expectant 32 8
Mean follow up duration since cervical cytology (mo) 13.0£7.5 19.9+8.9 0.027
Occurrence of PID during follow up 2 0

PID, pelvic inflammatory diseases; IUD, intrauterine device; NS, not significant.
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the 1UD, but eight women chose to remove it after confir-
mation of actinomyces-like organisms on cervical cytology.
Among these eight women, there were two cases of hys-
teroscopic IUD removal due to an invisible IUD thread. No
culture was performed in the women who underwent an IUD
removal because there were no symptoms related to PID. Two
cases of concomitant candidiasis and one case of concomitant
bacterial vaginosis were identified among the 52 patients with
positive actinomyces-like organisms on the smear. Prophylactic
antibiotics were prescribed to ten IUD users and two non-IlUD
users (P>0.05).

We identified two women who were diagnosed with PID
later. Both of these women were IUD users and maintained the
IUD despite a positive actinomyces-like organism on the cervi-
cal smear. One woman was a copper-lUD user for 5 years and
maintained the IUD without prophylactic antibiotics; she un-
derwent surgical treatment in our hospital to treat a right tubo-
ovarian abscess and it was confirmed that the pelvic infection
was not actinomycosis. Another woman was a copper-lUD user
for 2 years and maintained the IUD with prophylactic antibiot-
ics; she underwent surgical treatment due to the PID at another
hospital and it was also confirmed that the PID was not pelvic
actinomycosis (by personally contacting the hospital).

Discussion

The main findings of our study are as follows: 1) the incidence
of positive actinomyces-like organisms on a cervical smear was
0.26%, 2) the majority of the women (81.1%) with positive
results were 1UD users, and 3) two IUD users were diagnosed
with PID later but it was not pelvic actinomycosis.

The incidence of positive actinomyces-like organisms in this
study is very similar to a previous report in which the incidence
of positive actinomyces-like organisms was approximately
0.27% [6]. We could not estimate the incidence of positive
actinomyces-like organisms on the cervical smear in IUD us-
ers; however, many studies have reported that the incidence
is markedly higher. Bonacho et al. [7] reported that 5.9% of
IUD users showed positive actinomyces-like organisms on the
cervical smear, and Chatwani and Amin-Hanjani [8] reported
6.7% positivity in copper-lUD users and 13.3% to 22.2% in
plastic IUD users. The incidence of actinomyces-like organisms
was reported to be much lower in levonorgesterol-releasing
IUD users than copper-IUD users [9].

Currently, there are no identified risk factors of develop-
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ing pelvic actinomycotic abscesses, but IUD type, duration,
and sexual behavior tend to be related to actinomycosis [10].
Matsuda et al. [11] reported that the detection rate of acti-
nomyces-like organisms on cervical and endometrial cytology
in pelvic actinomycotic abscesses was 77.7%. However, the
occurrence of pelvic actinomycosis is reported to be a much
rarer event (<0.001%) [3]. The relationship between positive
actinomyces-like organisms on cervical smears and the de-
velopment of actual pelvic actinomycosis is not yet specified.
Taken together with our results, treating incidentally-found
actinomyces-like organisms in asymptomatic patients appears
to be unnecessary [12].

IUD users have a higher chance of developing bacterial vagi-
nosis compared to the general population [13]. The favorable
environment of anaerobes might be established inside the
vagina, facilitating the growth of actinomyces. In some cases,
PID or pelvic abscesses related to actinomycosis are observed
in women who have been using an IUD for a long time [8].
But as commensal organisms in the female genital tract, ac-
tinomyces israelii cannot be a predictor or diagnostic factor
for actinomycosis, only because of the identification of acti-
nomyces in cervical smear or immunofluorescence or culture
[2]. Indeed, up to 7% of women who are using an IUD obtain
actinomyces-like organism positive cervical smears. However,
this test has a low sensitivity, specificity and positive predictive
value, thus it has no clinical significance, and it is recommend-
ed that special treatment is not required when symptoms are
not detected [3].

IUD removal is still a controversial issue and has been sug-
gested to be unnecessary [3]. On the other hand, other re-
searchers favor removal based on the fact that though the
frequency of pelvic actinomycosis is extremely low, if it occurs,
it can be fatal. Since it is usually converted to negative cervical
cytology after 4 to 6 weeks [14], IUD management has been
suggested as follows: 1) reinsertion should be implemented
during an interval of 4 to 6 weeks, 2) exchange should be
performed during an interval of 3 to 5 days rather than an im-
mediate routine IUD exchange [15].

In 2006, Kalaichelvan et al. [5] compared the treatment
modalities for actinomyces-positive asymptomatic IUD users.
They compared treatment outcomes between four groups: no
treatment, penicillin V 500 mg three times a day for 2 weeks,
doxycycline 100 mg twice a day for 2 weeks, and metronida-
zole 400 mg three times a day for 2 weeks. In that study, they
suggested that antibiotic treatment was not necessary for ac-
tinomyces-positive asymptomatic women because there were

395



Obstetrics & Gynecology Science
Vol. 57, No. 5, 2014

no significant differences in the treatment outcomes between
the four groups. Similarly, in our series, clinical actinomycosis
did not develop whether prophylactic antibiotics were taken
or not.

In conclusion, we investigated for the first time the incidence
of actinomyces-like organisms in routine cervical smears and its
association with IUD users in Korean women. Considering the
very rare development of pelvic actinomycosis, incidentally found
actinomyces-like organisms could be managed expectantly.
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