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Abstract 
Background: The use of intrauterine device alters the normal balance be-
tween vaginal flora. It might change cervicovaginal environment, which was 
suggested to increase the risk for vulvovaginitis. It was found that up to 85% 
of levonorgestrel-releasing intrauterine system users become amenorrheic 4 
months after insertion, or bleed only sporadically. It was hypothesized that 
this would have a beneficial effect on vaginal flora maintaining normal bal-
ance. Objectives: The aim of this study was to detect the effect of hormonal 
intrauterine system (“Mirena”: 20 microgram/24 hours intrauterine delivery 
system Levonorgestrel) on vaginal flora by using pap smear before and 6 
months after insertion. Study design: A prospective cohort study was carried 
out in a university maternity hospital. 210 subjects were included with pap 
smear taken at time of insertion of IUS “Mirena” and another one taken 6 
months later to detect percentage of incidence of infection in IUS users. Va-
ginal flora was studied, and lactobacilli were graded according to Schröder’s 
classification. A comparison was made to allow detection of changes in va-
ginal flora caused by presence of hormonal IUS “Mirena”. Results: Over half 
of cases (57.2%) showed worse vaginal flora after hormonal IUS “Mirena” in-
sertion than before. There was a highly statistically significant difference be-
tween Schröder’s Grades before and after insertion (P value < 0.001) as 44.8% 
of cases presented by Grade I, 44.4% of cases presented by grade IIa, 38% of 
cases presented by grade IIb before insertion developed Grade III after inser-
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tion. Conclusion: Insertion of hormonal IUS “Mirena” results in significant 
change in microbial flora towards pathological bacteria. 
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1. Introduction 

Vaginal flora is the microorganisms that normally colonize the vagina. It is a 
dynamic and complex example of microbial colonization, the regulation of 
which is markedly affected by many factors [1]. One of the most important or-
ganisms maintaining this eco system is “Lactobacilli”. Lactobacilli have been 
shown to inhibit in vitro growth of pathogenic microorganisms, through the ac-
tion of lactic acid [2]. Moreover, they normally help to prevent long-term colo-
nization of the vagina by adhering to vaginal epithelial cells. As well they pro-
duce antimicrobial peptides [3]. 

Normal vaginal flora includes a wide variety of microorganisms with varying 
types of both aerobic and anaerobic bacteria up to yeast as well. In this work, va-
ginal flora is classified according to Schröder’s classification ranging from grade 
I flora corresponding to predominantly lactobacillary morphotypes with very 
few coccoid bacteria up to grade III flora consisting of numerous other patho-
genic microorganisms with no lactobacilli present and causing infection. This 
work is mainly focusing on three types of infections which are aerobic vaginitis, 
bacterial vaginosis and candidiasis as those infections arise from normally 
preexisting microorganisms due to disturbance of normal balance between va-
ginal flora [4]. 

In the last few years, a great advance in the world of contraception was 
achieved by the development of long acting reversible contraception, especially 
the intrauterine system (IUS) which is a hormonal intrauterine device (IUD). 
The most famous hormonal IUD is called Mirena and it is a levonorge-
strel-releasing device. Reviewing literature, it was found that IUD is safe for all 
females seeking contraception even at high risk for sexually transmitted infec-
tions [5].  

However, it is not settled yet whether hormonal IUD changes vaginal flora or 
not. Thus, this study targets those females using hormonal IUD “Mirena” to 
study the changes in vaginal flora influenced by the presence of the hormonal 
IUD [6]. 

The LNG-IUS is an ideal contraceptive method for women with underlying 
medical troubles as diabetes mellitus, or in women at increased risk of bleeding. 
In addition, use of LNG-IUS is not associated with increased risk of breast can-
cer [7]. 

The effect of LNG-IUS on the vaginal flora hasn’t been studied widely in dif-
ferent publications with different methodologies. A prospective study on cervical 
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cytology and vaginal flora in long-term LNG-IUS users has shown no increase in 
cytopathological abnormalities, bacterial vaginosis or Trichomonas vaginalis in-
cidence [8]. 

Another Prospective comparison of vaginal smears of LNG-IUS users and 
copper IUD users has shown that Copper-releasing IUD users were more likely 
than LNG-IUS users to have abnormal vaginal flora and bacterial vaginosis. 
Women usually develop an abnormal vaginal discharge 4 - 6 weeks after inser-
tion of a copper IUD compared to IUS, however, this trend was not significant at 
the six-month follow-up. The lower prevalence of bacterial vaginosis found in 
the IUS users may also have been due to the mechanical influence of oligome-
norrhoea rather than the direct hormonal effect. This may also justify the nor-
mal or low prevalence of bacterial vaginosis in users of DMPA despite their hy-
po-estrogenic state [9]. Conversely, another study stated that Pap smears sug-
gested more vaginal infections after 1 year of LNG-IUS use than prior to inser-
tion of the device [10]. 

Therefore, this work was carried out in normal women seeking hormonal IUS 
“Mirena” insertion for contraception; by performing Pap smear before and 6 
months following insertion of the device to determine whether insertion of Le-
vonorgestrel-releasing IUS would change the probability of occurrence of bac-
terial vaginosis, aerobic vaginitis and Moniliasis; due to impaired equilibrium 
between normally occurring vaginal flora. 

2. Materials and Methods 

2.1. Study Setting 

A university maternity hospital, those attending family planning clinic for hor-
monal IUS insertion. 

2.2. Study Design 

A prospective cohort study studying change in vaginal flora following insertion 
of hormonal IUS, thus it is considered a safety trial (clinical trial) study. At the 
initial visit; the participants were counseled and told about the study and Pap 
smear was taken prior to insertion of the hormonal IUS “Mirena”. Vaginal flora 
was studied, and lactobacilli were graded according to Schröder’s original classi-
fication, further refined by Donders (4). After 6 months another Pap smear was 
taken with study of vaginal flora and lactobacillary grading was done with com-
parison to the Pap smear taken prior to insertion. This comparison allowed de-
tection of changes in vaginal flora caused by presence of hormonal IUS “Mire-
na”. 

2.3. Inclusion Criteria 

Women in child bearing period without any comorbidity and with regular 
menses with average amount of menses with average built with body mass index 
ranging from 27 to 42.  
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2.4. Exclusion Criteria 

1) Uterine or cervical fibroid. 
2) Current or history of sexually transmitted disease. 
3) Vulvovaginal infection of any type  
4) Unexplained vaginal bleeding.  
5) Structural abnormalities of the genital tract. 
6) Sexual intercourse or vaginal douching during the last 48 hours. 
7) Antibiotics taken through the last week. 
8) Diabetics. 
9) Contraindications to Progestogen e.g.: progestin-sensitive cancer and liver 

disease. 
10) Hypersensitivity to any component of this hormonal intrauterine system e.g.: 

polyethylene and silicone. 
11) Acute or chronic pelvic inflammatory disease. 

2.5. Interventions 

All included women were subjected to the following: 
1) Proper history taking with emphasis on menstrual, obstetric and past medical 

history. 
2) Detailed demographic, environmental and lifestyle information  
3) General, abdominal and vaginal examination. 
4) Pap smear was collected prior to Mirena insertion with proper preparation 

and fixation with alcohol. Pap smear was studied, and vaginal flora was 
stated.  

5) Another Pap smear was collected 6 months following insertion of Mirena. 
6) A comparison was made between Pap smears taken prior to insertion of IUS 

and the one taken 6 months after insertion as regards lactobacillary grading 
and vaginal flora changes. 

2.6. Method 

Microscopy procedures were performed on all Pap smears by two investigators 
who were blinded from any knowledge of both the timing of sampling and of the 
identity of the individual. 

Study of vaginal flora changes by pap smear under microscopy was carried out 
as the following: 
1) According to Schröder’s original classification, further refined by Donders 

(4), lactobacillary grading was as the following:  
- Grade 0: Smears devoid of microflora 
- Grade I: predominant lactobacilli with very few coccoid. 
- Grade II: diminished lactobacilli mixed with other bacteria. This group is 

further subdivided into slightly disturbed, fairly normal IIa and moderately 
disturbed, rather abnormal IIb. 

- Grade III: numerous other bacteria with no lactobacilli present. 
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2) Smears deficient in lactobacilli and positive for clue cells were considered to 
indicate a diagnosis of bacterial vaginosis. Aerobic vaginitis was diagnosed if 
smears were deficient in lactobacilli, positive for cocci (background flora), 
positive for parabasal epithelial cells, positive for vaginal leucocytes and 
presence of toxic leucocytes [11]. Severity of aerobic vaginitis was categorized 
according to a composite score (AV score), which assessed the four previous 
variables [11]. AV score ≤ 2 represents normality and corresponds to lacto-
bacillary grade I and Grade II. AV score ≥ 3 represents infection. AV score of 
8 to 10 is usually identical to so called “desquamative vaginitis” [12]. 

The study protocol was designed in agreement to the declaration of Helsinki 
for ethical medical research. The protocol was approved by the local Ethical 
Committee. 

The study purpose and procedures were explained to all approached and eli-
gible women. Women had to sign an informed written consent before partici-
pating in the study. 

Any participating woman was informed that she has the right to withdraw 
from the study at any phase without any adverse impact on the medical service 
she receives. 

Statistical methods: 
Qualitative data were presented as number and proportion. The sum of num-

ber of cases of the three most common infections: aerobic vaginitis, bacterial va-
ginosis and moniliasis were used as an indicator of change in vaginal flora. Rela-
tive risk and attributable relative risk were measured. The statistical analysis was 
done with x2 test and odds ratio. 

3. Results 

To get accurate results 210 subjects were included in this study with Pap smear 
of each taken at time of insertion of IUS and another one taken 6 months later to 
detect percentage of incidence of infection in IUS users. In this study candidates 
having Pap smear with lactobacillary grade I or IIa were considered normal 
healthy individuals with normal vaginal flora and those with lactobacillary grade 
IIb or III were considered infected and this was supposed to be attributed to 
changes in vaginal flora occurring after insertion of hormonal IUD.  

The mean age for included subjects was 28.8 ± 8.8 years. The findings of Pap 
smear before and after insertion are listed in (Table 1 & Table 2). 

57.2% of the cases worsened after insertion of hormonal IUS “Mirena” 
(Graph 1). 

There was significant worsening in Pap smear grades after insertion of IUS 
“Mirena” (Table 3, Figures 1-5). 

4. Discussion 

Although IUD is considered safer than COC in many aspects, many studies had 
found that both of them increase the risk of recurrent vulvovaginitis [13]. 
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Graph 1. Pap change after insertion of hormonal IUS. 

 

 
Figure 1. Inflammatory cells with degenerative changes with some bacilli. 

 

 
Figure 2. Inflammatory cells with degenerative changes with some bacilli. 
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Figure 3. Inflammatory cells with degenerative changes with mixture of cocci and bacilli. 

 

 
Figure 4. Diminished lactobacilli, with some cocci. 

 

 
Figure 5. Bacteria cover squamous cells with no bacilli (clue cells). 
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Table 1. Detailed pap smear finding before and after insertion. 

Findings Before After 

Detailed 

G0 26 (12.9%) 22 (10.9%) 

GI 134 (66.7%) 48 (23.9%) 

GIIa 27 (13.4%) 25 (12.4%) 

GIIb 13 (6.5%) 28 (13.9%) 

GIII 1 (0.5%) 78 (38.8%) 

Total = 201.  

 
Table 2. Brief of the pap smear finding before and after insertion. It shows that: The 
frequencies of abnormal grades increased after insertion. 

Findings Before After 

Abnormal 14 (7.0%) 104 (51.7%) 

Normal 187 (93.0%) 97 (48.3%) 

Total = 201. 
 
Table 3. Pap smear grades before and after insertion. 

Before After 

Grade N G0 GI GIIa GIIb GIII 

G0 26 21 (80.8%) 0 (0.0%) 5 (19.2%) 0 (0.0%) 0 (0.0%) 

GI 134 1 (0.7%) 41 (30.6%) 15 (11.2%) 17 (12.7%) 60 (44.8%) 

GIIa 27 0 (0.0%) 6 (22.2%) 3 (11.1%) 6 (22.2%) 12 (44.4%) 

GIIb 13 0 (0.0%) 1 (7.7%) 2 (15.4%) 5 (38.5%) 5 (38.5%) 

GIII 1 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (100%) 

^P <0.001* 

Percentages taken from before levels (rows), McNemar test, *Significant. 

 
The use of intrauterine device was found to alter the normal balance between 

the different types of vaginal flora, changing the cervico-vaginal environment, so 
increasing the risk of vulvovaginal infection [14]. 

Recent studies proved that LNG-IUS is the safest methods of reversible con-
traception. This is attributed to 85% of females on LNG-IUS becoming ame-
norrhoeic 4 months after insertion. This helps to maintain the vaginal microbi-
ological environment decreasing the risk of infection [15] [16] [17] [18]. 

However, a retrospective study done by (Donders and his colleagues 2011) 
had found that females using LNG-IUS were not completely safe from vaginal 
infection. It was found that they were at risk of vaginal infection after one year 
from its insertion [10]. 

This prospective study was carried out on 234 females in child bearing age at-
tending the family planning clinic of university maternity hospital seeking levo-
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norgestrel releasing IUS insertion. Nineteen of them were excluded, because they 
didn’t fulfill the inclusion criteria and five of them were missed in the follow-up, 
so the study was finally conducted on 210 cases. 

Participants were subjected to full history taking, examination as well as pap 
smear taken prior to LNG-IUS insertion and six month after the IUS insertion to 
detect any changes in the vaginal flora.  

The mean age of the participants was 28.8 years. Their mean BMI was 32.9 
and they have a mean parity of 2.2. 

As regards the last method of contraception used before attending family 
planning clinic, 30.3% didn’t use any methods of contraception before, while 
22.9% were on COC which represents the most commonly previously used con-
traceptive method in the study group.  

As regards the Cu IUD, 18.4% of participants were using it. This represents 
the second most common previously used contraceptive method. The POP was 
used by 10.4% of participants, the Implanon by 8% of participants and Depot 
Provera by 6.5% of participants. As regards Mirena, it was the least used method: 
by 3.5% of participants only. 

All these different previously used contraceptive methods were shown to have 
no effect on the vaginal flora before and after LNG-IUS insertion as well as not 
to contribute to any pathological condition. 

This study showed that 7% of cases had abnormal Pap smear findings before 
LNG-IUS insertion and it became 51.7% six months after insertion. Most of 
these abnormal smears were of grade III (38.8%) followed by grade IIb (13.9%). 

As regards, the percentage of changes in Pap smear which reflect the change 
of vaginal microflora towards the pathological one, this study showed that more 
than half (57.2%) of the studied cases developed worse changes. Thus, this study 
revealed a significant worsening in the studied cases before and after LNG-IUS 
“Mirena” insertion. As regards the different Pap smear grades a significant wor-
sening was found in the different grades. Our results were in agreement with 
Donders et al. [19] who found a temporary worsening in lactobacillary grades 
and increased rates of bacterial vaginosis and aerobic vaginosis after 3 months of 
LNG-IUS insertion. Candida increased significantly after long-term carriage of 
LNG-IUS compared to the period before insertion [OR 2.0 (CL 951.1 - 3.5), P = 
0.017]. 

This study also goes in agreement with the retrospective study done by 
(Donders and his colleagues 2011) on 286 female that attended the gynecology 
outpatient clinic of the General Hospital of Heilig Hart Tienen in Belgium from 
June 1997 to September 2008 seeking LNG-IUS insertion as a method of contra-
ception where 2 Pap smears were taken; one before IUS insertion in an average 
duration of 1 month to 2 year and the other one was obtained 1 to 2 years after 
insertion [10]. 

Regarding, the grade of lactobacilli the microflora was classified according to 
Schröder’s original classification that was further refined by Donders in 1999 
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into four grades from grade 0 to III. It was found that there was a significant 
change in microbial flora after IUS insertion towards the pathological bacteria 
[4]. 

However, this study disagrees with the Prospective study done by (Lessard 
and his colleagues in 2008) on 187 female attending the family planning clinic at 
the University of Estadual de Campinas that used LNG-IUS for long term as a 
contraceptive method. It was found by cervical cytology analysis that neither an 
increase in cytopathological abnormalities nor an increase in the incidence of 
vaginitis has occurred [8]. 

It also disagrees with that done by (Neale and his colleagues in 2009) that were 
done on 172 females using both types of IUD: Cu and hormonal IUS. It was 
found that only Cu IUD not hormonal IUS was associated with high incidence 
of vaginitis following its insertion, however, this disappeared within six months 
after insertion [9]. 

Few studies had focused on the effect of IUS on the vaginal flora. So further 
studies are needed in this field. 

The current study concluded that there was a significant change in microbial 
flora towards the pathological bacteria six months after IUS insertion which 
might predisposes to vulvovaginitis. Further studies are needed with longer fol-
low up. 
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