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INTRODUCTION 

In the past several decades, tremendous advancement in 

the field of infertility has been made. The development of 

improved diagnostic methods due to better understanding 

of physiology of ovulation, advent of ultrasound, 

endoscopy and other modern equipments have changed 

the whole approach to this problem.
1
 can be diagnosed 

after a complete evaluation.
2
 The Practice Committee of 

the American Society for Reproductive Medicine 

(ASRM) has published guidelines for a standard 

infertility evaluation.
3
 UI does not mean there is no 

physical explanation for the infertility, but rather medical 

tests have not identified any specific problems.
4,5

 A 

quarter of infertility cases cannot be explained because of 

current tests are not perfect in finding all problems., the 

problem preventing pregnancy is not covered by the usual 
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ABSTRACT 

Background: Aim of current study was to estimate the prevalence of Bacterial Vaginosis (BV) among women with 

Unexplained Infertility (UI) and to describe laparoscopic appearances in positive cases.  

Methods: Design: Prospective randomized comparative diagnostic trial. Setting: Tertiary care referral facility and 

University hospital. Patients: One hundred and fifty women divided into UI study group A (120 cases) and a control 

group B (30 cases). Intervention(s): Vaginal and endouterine swabs form two subgroups of the UI group (60 cases 

each) and vaginal swabs from control group (30 cases). All swabs were tested using Amsel's criteria then cultured. 

Thereafter, UI group (60 cases) was subjected to diagnostic laparoscopy. Main outcome measure(s):  the prevalence 

of BV among women with UI and laparoscopic findings among positive cases.  

Results: In the study group, the number of positive cases of BV confirmed by culture was 51 cases (42.5%) while it 

was diagnosed in three cases (10%) in group B (P = 0.0001). In group A, BV was diagnosed in 24 and 27 infertile 

cases with periods of infertility less than and more than 3 years respectively and in 39 patients (32.5%) with recurrent 

vaginitis without statistically significant difference. There was an insignificant difference in diagnosis of BV whether 

the site of sample was the posterior fornix of the vagina or the endometrial cavity. Positive laparoscopic findings were 

reported in 77 patients (64.2%). The most common laparoscopic abnormalities were hyperemic uterus and chronic 

salpingitis.    

Conclusions: BV is frequently implicated in female infertility and it is probably an underestimated cause of UI. There 

is no extra benefit from using culture instead of Amsel’s criteria for the diagnosis of BV.  No difference in the site of 

sample taking in diagnosis of BV from posterior vaginal fornix or endometrial cavity.  Laparoscopy is very beneficial 

in explaining the effect of BV on the upper genital tract.  
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range of tests for assessing infertility, or causes which are 

not yet understood by scientists.
4 

Scientific curiosity must 

take second place to a more pragmatic approach, which 

takes into account the clinical and financial costs of 

making a more accurate diagnosis.
5  

  

Laparoscopy is generally accepted as a good standard for 

diagnosing tubal pathology or other pelvic reproductive 

diseases, such as adhesions and endometriosis. Once 

identified, appropriate surgical treatment can be given, 

enhancing the chance of spontaneous conception. 

Furthermore, in cases with poor prognosis, laparoscopy 

could accelerate the commencement of (IVF), bypassing 

unnecessary cycles of ovulatory stimulation with or 

without intrauterine insemination.
7
 

Bacterial Vaginosis (BV) is considered the most common 

cause of vaginitis in sexually active women in their 

reproductive years.
8
 Nevertheless, the true prevalence and 

the clinical impact of BV in infertile women is variable. 

As such, the aims of this study were to estimate the 

prevalence of BV among women with UI and to describe 

laparoscopic appearances in positive cases.  

METHODS 

This case-control study was conducted at the women’s 

health Hospital of Assiut University during the period 

from January 2012 to April 2013, after the approval of 

research ethics committee and patient’s consents. It 

comprised two groups; the first group A included 120 

women in the childbearing period with age range from 

20-30 years with primary or secondary UI attending the 

Infertility outpatient clinic and a second group of 30 

fertile women in the childbearing period with age range 

from 20-30 years as a control group B. Cases in group A 

and B were recruited from the infertility and family 

planning clinics respectively. For group B, all women 

were not using local methods or intrauterine device at 

least 3 months before the study. Infertile cases had to 

fulfill the following criteria according to The Practice 

Committee of the American Society for Reproductive 

Medicine (ASRM)
3
 including normal husband semen 

parameters, patent fallopian tubes as demonstrated by 

hystrosalpingography (HSG) and normal ovulation 

utilizing ultrasound or serum progesterone in the second 

half of the cycle. 

The use of antibiotics, other vaginal creams or vaginal 

douches in the preceding month were considered 

exclusion criteria for this study. Inclusion criteria of the 

control group included new clients coming to the family 

planning outpatient clinic needing a contraceptive method 

and not complaining of recent or recurrent vaginitis.  All 

patients were subjected to a detailed history taking 

especially use of vaginal creams or vaginal douches in 

the preceding month and a thorough pelvic examination. 

The patient was put in lithotomy position where an 

unlubricated vaginal Casco speculum was inserted under 

good light, searching for a grayish white discharge 

indicative of BV. The 120 infertile patients (group A) 

were divided into two subgroups according to site of 

sampling. In the first 60 patients, the sample was 

obtained from the posterior fornix of the vagina, where a 

sterile cotton-tipped swab was used. In contrast, the 

sample in the remaining 60 patients was taken from the 

uterine cavity (endouterine swab) utilizing a 3 mm pipette 

after injection of a few milliltres of 0.9% saline. In the 30 

control patients the sample was taken from the posterior 

fornix of vagina using a sterile cotton-tipped swab. For 

all 150 cases, two swabs were taken. The first swab of 

secretions was fixed by means of flame and was stained 

with Gram staining to visualize the specific clue cells of 

BV. The slide was examined under oil immersion 

microscopy (magnification: x1000) (Olympus CH-20, 

Japan).  

The second swab was rolled on a slide and 10% 

potassium hydroxide solution was added to the slide, and 

then smelt the characteristic fishy odour. Further, the 

second swab was put into a brain heart broth for 24 hours 

then prepared for culture. As we previously published,
9
 

the diagnosis of BV by Amsel`s criteria was confirmed, if 

three of the four criteria of Amsel were found, which 

includes a homogeneous greyish white vaginal discharge 

(color and amount may vary), amine (fishy) odour when 

10% potassium hydroxide solution is added to vaginal 

secretions (commonly called the “whiff test”), presence 

of clue cells (greater than 20%) on microscopy and 

vaginal pH greater than 4.5.  

All samples was cultured on brain heart media for 

identification of gardenerella vaginalis, blood culture for 

identification of ordinary organisms (Gram positive and 

Gram negative organisms), and Sabouraud’s agar for 

fungal infection. In all cases, confirmation of isolated 

organisms by the corresponding chemical reactions was 

performed. The vaginal & cervical swabs were 

immediately transferred to brain heart infusion (BHI) 

(Himedia - Cat. No. M210) & vaginalis agar (Himedia - 

Cat. No. M1057) medium was used to detect Gardnerella 

vaginalis. Detection of Group B Streptococci (GBS) was 

performed utilizing specific antiserum on the isolated 

colonies (HiStrep - Latex test kit - Himedia LK06-

50NO).  

The isolated organisms were confirmed biochemically 

using API system (20A Biomerrieux RES 20300). 

Antibiogram for isolated microorganisms to detect the 

proper antibiotic was performed against penicillin, 

cephalosporins, macrolides, and quinolones (Himedia). 

Patients with infected cysts received full course of 

antibiotic according to its antibiogram. Laparoscopy was 

performed for the 120 infertile cases with stress on any 

evidence of upper genital tract infection, hyperemia or 

adhesions.  

All patients that were proved to be BV positive were 

treated with oral metronidazole according to the 

recommendations of our previous work.
10

 Categorical 
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data were described as percentages and compared with 

chi square and exact Fischer tests. Continuous data were 

described as mean ± SD or median (according to data 

distribution) and compared using t test, Man Whitney 

test, and ANOVA test with LSD post hock test whenever 

appropriate. Correlation was used when appropriate. 

Simple agreement was calculated as a percentage of the 

number of cases agreed by both methods as positive plus 

those agreed by both methods as negative and divided by 

the total number of cases. A probability value (P value) 

<0.05 was considered statistically significant. All 

statistical calculations were performed using computer 

programs Microsoft excel version 7 (Microsoft 

Corporation, NY, USA) and SPSS 16 (Statistical Package 

for the Social Science; SPSS Inc., Chicago).  

RESULTS 

This study comprised 120 women with UI (study group) 

and 30 fertile women (control group) tested for 

prevalence of BV. In the study group, the number of 

positive cases of BV confirmed by culture was 51 cases 

(42.5 %) while it was diagnosed in only three cases 

(10%) in group B (P = 0.0001). 

In group A, BV was positive in 24 and 27 cases with 

periods of infertility less than and more than three years 

respectively and in 39 patients (32.5%) with history of 

recurrent vaginitis without statistical significance. 

Moreover, there was insignificant correlation to the type 

of infertility or age of women. Likewise, there was an 

insignificant difference in the diagnosis of BV regardless 

of sample site (Table 1). As shown in Figure 1 using the 

Receiver Operator Characteristic (ROC) curve to test 

Sensitivity and specificity of Amsel’s criteria and culture, 

the area under the curve indicates high specificity of 

Amsel’s criteria and the area above the curve indicates 

high sensitivity of the culture in diagnosis of BV. In 

group A, positive laparoscopic findings were reported in 

77 patients (64.2%). As shown in Table 2, the most 

common laparoscopic abnormalities were hyperemic 

uterus and chronic salpingitis.  

Table 3 demonstrates a highly significant correlation 

between confirmed BV and abnormal laparoscopic 

findings in UI. Moreover, all abnormal laparoscopic 

findings except three cases of endometriosis could be 

explained by positive BV in UI group. 

Table 1: Diagnosis of BV by vaginal versus 

endouterine swab. 

Diagnosis of 

BV (Amsel’s 

criteria) 

Site of sample taking 

Total 
P 

value Endouterine Vaginal 

+ve 

No 28 23 51 

0.853 

 

% of 

total 
23.30% 19.20% 42.50% 

-ve 

No 32 37 69 

% of 

total 
26.70% 30.80% 57.50% 

Total 

No 60 60 120 

% of 

total 
50.00% 50.00% 100.00% 

Table 2: Correlation between positive cases of BV and 

laparoscopic findings in UI group.  

Diagnosis of 

BV (Amsel’s 

criteria) 

laparoscopic 

manifestations 

of upper GTI* 
Total 

P 

value 

+ve -ve 

+ve 

Count 50 1 51 

0.0001 

 

% of 

Total 
41.7% 0.8% 42.5% 

-ve 

Count 27 42 69 

% of 

Total 
22.5% 35% 57.5% 

Total 

Count 77 43 120 

% of 

Total 
64.2% 35.8% 100.0% 

*GTI: genital tract infection 

 

Table 3: Relation between positive cases of bacterieal vaginosis and laparoscopic findings.  

Diagnosis of 

bacterial 

vaginosis 

(Amsel’s criteria) 

Chronic 

salpingitis 
Endometriosis 

Fine 

adhesions 

Hyperemic 

uterus 

Massive 

adhesions 
Normal Total 

P 

value 

+ve 
Count 13 3 8 14 12 1 

0.0001 

% of total 10.8% 2.5% 6.7% 11.7% 10.0% 0.8% 

-ve 
Count 7 5 5 8 2 42 

% of total 5.8% 4.2% 4.2% 6.7% 1.7% 35.0% 

 Total 
Count 20 8 13 22 14 43 

% of total 16.7% 6.7% 10.8% 18.3% 11.7% 35.8% 
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Figure 1: Diagnostic indices of Amsel’s criteria versus 

culture for the diagnosis of BV.  

DISCUSSION 

UI is a continuous challenge for all gynecologists 

worldwide. Possible etiologies for UI may include hostile 

cervical mucus,
11

 subtle ovulatory dysfunction,
12

 luteal 

phase defect,
13

 impaired fertilizing ability of oocytes 

specially when associated with raised LH levels, 

hyperprolactinemia,
14

 sperm dysfunction and antisperm 

antibodies,
15

 endometrial steroid receptor defects,
16

 some 

genetic,
17

 psychological.
18

 or immunological causes.
19 

Prospective studies appear to have clearly demonstrated 

the substantial importance of even minimal 

endometriosis, which has been shown to be associated 

with impaired fertilization ability of oocyte and 

presumably impaired follicular function. Changes in the 

intraperitoneal environment leading to an inflammatory 

process in the absence of visible abnormalities have been 

suggested as being causal in some cases of unexplained 

infertility.
15 

Occult infections are important explanation 

of UI particularly in patients who are unable to clearly 

give a history to explain a source for their tubal 

adhesions. BV infection was reported as a significant 

association with infertility and its proper treatment had 

led to pregnancy, emphasizing the value and clinical 

implication of its screening and treatment.
20

 It is 

hypothesized that immunity to infection might be 

correlated to sperm rejection in women with positive BV, 

leading to infertility.
21 

In contrast, low prevalence of BV 

(4.2%) was reported in a population of women 

undergoing in-vitro fertilization/embryo transfer (IVF-

ET) where 331 infertile women were selected.
22 

Variable 

results of many studies on the prevalence of BV among 

infertile women particularly UI were one of the main 

indications to construct our study. 

In this study, we found that the prevalence of BV in 

women with UI was 42.5%, while in the fertile women 

(the control group) it was 10% (P value = 0.0001). These 

results were similar to others who reported BV in 45.5% 

versus 15.5% of the infertile and the control groups 

respectively.
20

 On the other hand, BV was reported in 

only 18.9% of women with UI.
23

 The same team reported 

rates of 12-15% in those with endometriosis and male 

factor infertility and 33-36% in those with anovulation 

and tubal infertility respectively. Women with tubal 

factor were two to three times more likely to have BV 

than women with other types of infertility.
23

 These 

findings highlight the importance of searching for BV in 

cases with tubal factor of infertility. 

Our study reported no significant difference in the results 

of samples taken from the posterior fornix of vagina and 

those taken from the endometrial cavity (P value = 

0.853). However, detection of clue cells in the 

endometrial cavity of women with UI demonstrates the 

possibility of ascending route of BV to the upper genital 

tract.   

Regarding the role of culture for diagnosis of BV, we 

reported in 45.8% and 42.5% in culture and using 

Amsel’s criteria respectively without any significant 

difference. Our results showed that culture was a 

sensitive but not a specific method for diagnosing oBV 

compared to Amsel’s criteria which is demonstrated by 

ROC curve. Likewise, culture was unhelpful for the 

diagnosis of BV due to an imbalance of the normal 

organisms, without any pathogens necessarily being 

present.
24

 

The sensitivity and specificity of vaginal cultures for 

anaerobic bacteria (Bacteroides and Peptostroptococcus) 

and Mycoplasma hominis were reported in one study.
24 

They found that the presence of these organisms was a 

more specific indicator of BV than the presence of G. 

vaginalis but their detection had inadequate sensitivity.
24

 

Another group of anaerobic bacteria, Mobiluncus species, 

which is highly associated with BV, was very difficult to 

recover with culture methods.
26

 

Whether BV should be considered a cause or an 

association with infertility was studied in a big cohort 

study of 874 infertile women and 382 asymptomatic 

fertile women.
27

 The prevalence of BV was significantly 

higher in infertile than fertile women (45.5% vs. 15.4%). 

Its prevalence in UI was 37.4% which is more or less 

similar to our results (42.5%). In a recent systematic 

review and a meta-analysis,
28

 it was concluded that all 

studies on infertility in relation to BV included had a 

cross-sectional design and, therefore, do not allow for 

causal inferences. Our study and others
27

 would support 

the concept of definite correlation between UI and BV. 

In a previous study, 114 women with UI were examined 

laparoscopically. Laparoscopy revealed pelvic pathology 

in 95 patients. Endometriosis, pelvic adhesions and tubal 

disease were observed and treated in 72, 46 and 24 

patients, respectively. They could treat 72 patients of 

them, and 35 of them conceived using their own tubes.  

However they concluded that diagnostic laparoscopy 

should be strongly considered in UI work-up, and tubal 

efficacy should not be underestimated.
7
 In our study, 

positive laparoscopic findings were reported in 77 

patients (64.2%). We found that laparoscopy can reveal 
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upper genital tract pathology in 50% of positive cases 

with BV and it was negative in 35% of negative cases 

with BV (P = 0.0001). There was a significant correlation 

between the positive cases of BV and the pathological 

lesions diagnosed by laparoscopy especially hyperemic 

uterus, chronic salpingitis and massive adhesions (P = 

0.0001). Subsequently, we recommend meticulous 

screening of women with these abnormal laparoscopic 

findings for possibility of hidden intrauterine infections. 

In addition to Chlamydia trachomatis and Neiserria 

gonorrhoea infections which are on the rise, BV should 

be put in mind of infertility specialists. 

From our study, BV is highly implicated in female 

infertility and it is probably an underestimated cause of 

UI. There is no extra benefit from using culture instead of 

Amsel’s criteria for the diagnosis of BV. No difference in 

the site of sample taking in diagnosis of BV from 

posterior vaginal fornix or endometrial cavity. 

Laparoscopy is very beneficial in explaining the effect of 

BV on the upper genital tract. Further studies are required 

to test the impact of proper treating BV on subsequent 

fertility in case of UI. 
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