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INTRODUCTION: 

Intrauterine device (IUD) is an effective, long-

term, safe and convenient option for many 

women and it is one of the most popular methods 

of contraception being used by  about 100 million 

users worldwide .
(1,2)

All devices have one or two 

nylon filaments (tail) protrudes through the 

cervical canal into upper part of vagina allowing 

easy removal. 
(1,3) 

Lago et al., in 2003 
(4)

 found that the prevalence 

of cervico-vaginal infections was 29.1% and that 

bacterial vaginosis was frequently found 19.7% 

among IUDs users 6 months after insertion. 

Bacteria in most environment are exist 

predominantly in multicellular surface, well-

organized, cooperating communities of 

microorganisms called biofilms adherent to 

surface  like plastic, glasses, metal, minerals and 

biotic surface
 (5-7)

. This biofilm is enclosed in a  
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matrix of polysaccharide material. This film is 

responsible for chronic bacterial infection and 

infection on medical devices as IUDs resulting in 

pelvic inflammatory disease(PID)
 (5, 8-12)

.
 
The tail 

portion of the IUD may be the primary source of 

contamination.
(13)

 

The biofilm bacteria are usually resistant to attack 

by antimicrobial agents and host phagocytes.This 

is one reason why infections caused by these 

micro-organisms are hard to treat without 

removal of the devices(Pal et al., 2005)
 (14)

. 

The aim of the present study is to screen the 

microbial biofilms on intrauterine devices, and its 

associated infection in vagina and cervix in 

intrauterine devices users. 

PATIENTS AND METHODS: 

A case series study of clinical and 

microbiological data of 50 participants was 

carried out over a 9 months period extended  

from 1
st
-October 2010 to 31

st
-June-2011 in the 

Family Planning Clinic in Al-Khansa' Maternity 

Teaching Hospital, Mosul, Iraq.  

Full history was taken from participants about 

their age, duration of use of IUD, reason of 

removal, symptoms of infection, history of  
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previous infection, taking treatment or not and 

any associated medical disease. 

After informed consent was obtained. The 

examination was done in lithotomy position 

under aseptic technique. The external genitalia 

were   inspected under a good light.  After this a 

bivalve (Cusco's) speculum was inserted to 

visualize  the cervix, careful examination of the 

cervix for any   lesion such as polyps, or ectopy, 

any discharge from cervical canal, also thread of 

IUD inspected for presence or absence,  high 

vaginal swab(HVS) and cervical swabs(CVS) 

were taken by using swabs with its transport 

media. After removal of first speculum, careful 

cleaning of the vagina and cervix with povidine 

iodine 10% and another sterile Cusco's speculum 

was used for removing IUD without touching the 

vaginal wall or the opener instrument to prevent 

contamination.  The thread that is attached to the 

device was cut with sterile scissor as threads in 

previous study found to harbor microbes 
(15)

.  We 

put the IUD in brain heart infusion broth (BHI) 

(fig.1) which is prepared as mentioned in 

Cruckshank. 
(16)

 

Three samples were taken from each woman. 

First high vaginal swab, second cervical swab, 

and thirdly IUD . All samples were brought to the 

laboratory in the microbiological department in 

collage of science during one hour for 

investigation. The IUD samples were put in 

shacking incubator at 37 °C for two hours to 

increase bacterial releasing from biofilm. Then 

each one of the three samples was cultured on 

each following media: 

1. Blood Agar: used for fastidious gram positive 

and gram negative bacteria and for Neisseria 

gonorrhea with 10% of CO2 incubation. 

2. MacConkey's Agar: used for determination 

gram negative lactose and non-lactose fermenter 

bacilli. 

3. Manitol Salt Agar: used for determination of 

Staphylococcus aureus. 

4. Saproid Dextrose Agar: which is used for 

Candida albicans determination. 

5. Cetramid Agar: which is used for 

Pseudomonas spp. determination. 

Then the cultures were incubated at 37 °C for 24-

84 hours after that smears of each colony on these 

media were done and stained with gram stain 

which was prepared as described in Prescott.
(17)

 

The slides were examined by light microscope 

with oil immersion lens and the results were 

reported. 

Data tabulation and statistical analysis performed  

 
 

 

 

by using Minitab version 16.2 statistical software 

program. Z-test for two proportions was applied 

in comparing different proportions and Fisher’s 

exact test (non-parametric) was also performed 

for small proportions. 

P-Value < 0.05 were consider statistically 

significant.  

RESULTS:  
The mean age of the women was 33.92 ± 6.99 

years (range: 20 – 46 years) old. The results of 

this study showed that the most common reason 

for removing IUDs was infections of varying 

degrees, including PID 42%, while 32% of IUDs 

were removed because of heavy menstrual 

bleeding (HMB) and abnormal uterine bleeding, 

10% due to finishing the duration of use, 10% of 

participants want to get pregnant and 6% of 

participants   needing MRI for other medical 

problems (table 1). 

After 48 hours of IUDs cultures, the results 

showed that 42 IUDs (84%) were infected with 

microorganisms and formed biofilm (fig 2). 

Out of 42 infected IUDs, 39 IUDs (92.8 %) had 

associated infection with the same 

microorganisms present in high vaginal swab and 

cervical swab for each participant as it shown in 

figure (3).                                                

This study found that the associated 

microorganisms were predominantly composed 

of E. coli 61.5%, Staphylococcus aureus 43.6%, 

Pseudomonas spp. 15.3%, Candida albicans 

10.3%, Neisseria  gonorrhoea 5.1%, finally 

lactobacillus spp., Enterobacter spp., Klebsiella 

spp., and Staphylococcus epidermidis with 2.5% 

for each microorganism and each sample of  

HVS, CVS, and IUD  have more than one 

microorganisms and associated with each other 

and exist together as shown in table (2). 

Sixty percent of participants with infected IUDs 

in this study had history of previous infections 

and treated with antimicrobial agents depending 

on culture and sensitivity of HVS, but we found 

there was no improvement by clinical 

examination, and 40% were not treated as it 

illustrated in figure (4). 

DISCUSSION: 
Pal et al.

(14)
 found that the main cause of IUDs 

removal was inflammation of varying degrees 

including PID. This agreed with findings of the 

present study. Gristina 
(18) 

found that the 1
st
 cause 

was infection followed by heavy menstrual 

bleeding and abnormal uterine bleeding so this 

agrees with our results. Kulsum et al 
(19) 

explained 

the reasons of discontinuation are unacceptable  
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vaginal bleeding, pain and infection was the last 

cause. 

Previous survey performed by Pruthi et. al.
(15)

 has 

revealed that 75% of the IUDS recovered from 

patients suffering from reproductive tract 

infections were covered with a consortium of 

microbes. This is agree with this study.  

Sharief in Basra
 (20)

 found that genital infection 

was high among women using an IUDs. Pruthi et. 

al.
(15). 

 found that the microbial flora obtained 

from the vaginal swabs and IUDs matched to a 

large extent, more over, Lago et al. in 2003 
(4)

 

found that the prevalence of cervicovaginal 

infections was  high among IUDs users and this is 

in agreement with this study. 

Tatum et al. 
(21)

 showed that the thread attached 

to the tail of the IUDs is perhaps one of the routes 

of microbial migration from the vagina to the 

uterus 
(8,13,15,22)

. A previous study has indicated 

that there was less incidence of biofilm formation 

on IUDs that didn't have a tail protruding into the 

cervical region.
( 15,22,23) 

The predominant microorganism in the present 

study is E.coli  which concordant with the results 

of Pruthi  et al.,
(15)

  Similar to our result.  Pal et 

al.,
 (14)

 found that   Enterobacter was the 

predominant microorganism while E.coli the 

second most common microorganism which is 

inconsistent with our result where the second 

most common microorganism was 

Staphylococcus aureus. This could be due to 

different cultural setting. 

Each sample of IUD, HVS and CVS have more 

than one organism associated with each other and 

exist together as it illustrated in table (2), and this 

due to microbial diversity in the biofilm ranging 

from normal flora like Lactobacillus to fastidious 

pathogenic bacteria like Neisseria gonorrhea, and  

 

 

this go with Donaln 
(7) 

who said that biofilms may 

be composed of single or multiple species 

depending on the device and its duration of use in 

the patients. Sharief in Basra
 (20)

 found that there 

was a strong association of Klebseilla and 

candida spp. in vaginal swab of women with IUD 

use 14.5% for each one and much less association 

with isolation of E-coli and Staphylococcus 

aureus 4.35% and 8.7% respectively, also there is 

a significant differences between our results and 

sharief’s results regarding E-coli, Staphylococcus 

aureus, Pseudomonas spp. and  Klebseilla 

spp.with  P-value (0.001, 0.001, 0.009, 0.016) 

respectively, table (3), which could be due to 

different cultural setting or the difference in 

samples size.       

John et al. 
(24)

, referred that the bacteria 

sequestered in biofilms exhibit increased 

tolerance to the normal antibiotics therapies. 

Pruthi et al.
(15)

 also found that biofilm formation 

may be one of the major causes for persistent 

infection and antibiotic resistance in IUDs users. 

Although the mechanism of this resistance is not 

known, current hypotheses on the subject include 

the heterogeneity of biofilm-incased bacteria and 

the decreased penetration of antibiotics due to 

interaction with exopolysaccharide matrix,  this 

may explain the persistence of infection in our 

participants in spite of treatment. After a period 

of treatment, biofilm will work as a 

microorganisms releasing machine when it reach 

a mature stage the biofilm will release planktonic 

bacteria which also can travel through IUD's 

thread to infect cervix and high vagina. Auler et 

al.
(25) 

also found that biofilm formation on IUDs 

is the cause of recurrent vulvovaginal candidiasis 

therefore the study found a close cycle of cervix 

and high vagina and IUDs infections. 

          

 

 

 

 

 

 

Figure 1: IUD in brain heart infusion broth (BHI). 
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Figure 2: Percentage of infected IUDs in the study sample (n=50). 

 

 

 

 

Fig 3: Frequency of associated high vaginal and cervical infection. 

 
 

 

 

Figure 4: Frequency of history of antimicrobial agent's therapy. 

 

 

 

565 



 

 
 
 

THE IRAQI POSTGRADUATE MEDICAL JOURNAL                                                                           VOL.12, NO. 4,2013 
 

BIOFILM ON INTRAUTERINE DEVICE 
 

 

Table 1: The frequency of the causes of IUDs removal. 
 

The cause of IUDs removal number % 

Inflammation and PID 21 42.0 

Heavy menstrual bleeding and abnormal uterine bleeding 16 32.0 

Finished duration 5 10.0 

Want to get pregnant 5 10.0 

Need MRI 3 6.0 

Total 50 100% 

 

Table 2: Frequency of detailed culture results of associated infections found in IUCDs, CVS and HVS  

(n = 39). 
 

Types of microorganism NO. % 

Escherichia coli 24 61.5 

Staphylococcus aureus 17 43.6 

Pseudomonas spp. 6 15.3 

Candida albicans 4 10.3 

Neisseria gonorrhoea 2 5.1 

Lactobacillus spp. 1 2.5 

Klebsiella spp. 1 2.5 

Enterobacter spp. 1 2.5 

Staphylococcus epidermidis 1 2.5 

 

Table 3: Comparison between the present study and Sharief`s study in Basra regarding type of 

microorganism. 
 

Types of microorganism 

Present study 

[n = 39] 

Sharief`s study(20) 

[n = 69] P-value* 

No. % No. % 

Escherichia coli 24 61.5 3 4.3 0.001 

Staphylococcus aureus 17 43.6 6 8.7 0.001 

Pseudomonas spp. 6 15.3 1 1.4 0.009** 

Candida albicans 4 10.3 10 14.5 0.511 

Neisseria gonorrhoea 2 5.1 8 11.6 0.216 

Klebsiella spp. 1 2.5 10 14.5 0.016** 
 

                           * Z-test for two proportions was used. 

                          ** Fisher`s exact test was used.   

 

CONCLUSIONS AND RECOMMENDATIONS: 

Although a large number of women prefer IUDs 

as a method of contraception, but inflammation 

and pelvic inflammatory disease is the main 

cause of IUDs removal. 

There is high frequency of microbial biofilms 

formation on IUDs and also high percentage of 

associated cervico-vaginal infections in IUDs 

users.  Further studies should be done using a 

scanning and transmission electron microscope 

which showed highly organized and often 

densely packed micro-colonies of bacteria. 
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