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ABSTRACT
Objective: The role of endometritis on infertility is still 
controversial. The aim of our prospective controlled study 
was to select infertile couples and to analyze: hysteroscop-
ic findings of endometritis, bacterial endotoxin level in the 
menstrual blood, histological pattern of endometrial biopsy 
and to determine the effect of antibiotic therapy on endo-
metritis resolution. 
Methods: 100 infertile couples of University Hospital wait-
ing for in vitro fertilization program. We evaluated the in-
cidence of endometritis in infertile population by hysteros-
copy, endometrial biopsy and bacterial endotoxin levels in 
the menstrual samples. Moreover, we verified the effec-
tiveness of antimicrobial treatment on the endometritis 
resolution by hysteroscopic control.
Results: Out of 100 women enrolled, 15 showed hystero-
scopic evidence of endometritis and 12 of these patients 
presented higher bacterial endotoxin in the menstrual 
samples. The histological results were positive for endo-
metritis in 9 cases, 1 woman had no adequate samples 
and 5 patients had negative result. After antibiotic thera-
py, 9 patients had a complete hysteroscopic endometritis 
resolution, 4 patients had an improvement and in 2 cases 
there was no endometrial change. Concerning histological 
findings after therapy, we had negative results in 12 pa-
tients and persistent inflammatory findings in 2 patients.
Conclusion: Our study demonstrated a high incidence of 
endometritis in infertile couples (15%). The endometrial 
biopsy was in agreement with the hysteroscopic findings in 
60% of the cases, and the bacterial endotoxin level in the 
menstrual samples was higher in 12 patients with suspect-
ed endometritis, then its measurement can be helpful to 
confirm an endometrial infection but its influence must be 
confirmed with further researches. The antibiotic therapy 
can improve the hysteroscopic endometrial inflammatory 
aspect in over 80% of cases.
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rial endotoxin, antibiotic therapy.

INTRODUCTION 
Chronic endometritis (CE) is a subclinical endometrial 

inflammation. It has been associated with infertility, re-
current abortion, preterm birth and implantation failure in 
reproductive techniques (Cravello et al., 1997; Devi Wold 
et al., 2006). Cicinelli et al. (2005a,b; 2008) using fluid 
hysteroscopy has described diagnostic criteria for chronic 
endometritis based on the evidence of stromal edema, hy-
peremia and endometrial micropolyps.

Subclinical inflammation of the endometrium can im-
pair endometrial integrity decreasing the embryo implan-
tation rate in Assisted Reproductive Techniques. In a pro-
spective study, Kamiyama et al. (2004) have demonstrated 
a negative biological effect of bacterial endotoxin in IVF-ET 
treatment, suggesting a link between endotoxin levels in 

menstrual effluent and pregnancy rate. Endotoxins are 
part of the outer membrane of the cell wall of Gram-neg-
ative bacteria. It is a lipopolysaccharide complex associat-
ed with the outer membrane of Gram-negative pathogens 
such as Escherichia coli, Salmonella, Shigella, Pseudomo-
nas, Neisseria, Haemophilus influenza (Todar, 2008).The 
presence of  Endotoxin in IVF culture media has been cited 
as a potential cause of reduced success in IVF-ET (Romero 
et al., 2004). 

Histologically, CE is characterized by the presence of 
superficial stromal edema, increased stromal density, and 
pleomorphic stromal inflammatory infiltrate with predom-
inance of lymphocytes and plasma cells (Sharon et al., 
2005).

In a previous study, patients with CE continued to have 
persistently lower implantation rates despite successful 
treatment, suggesting a link between CE and infertility 
(Johnston-MacAnanny et al., 2010). On the other hand, a 
paper has reported an in vitro fertilization pregnancy in a 
patient with histologically confirmed chronic endometritis 
(Fatemi et al., 2009).

The aims of our prospective controlled study were to 
evaluate in infertile population hysteroscopic findings of 
endometrial inflammation, endotoxin bacterial level in the 
menstrual blood and histological pattern of endometrial bi-
opsy. Moreover, we verified the effectiveness of antimicro-
bial treatment on endometritis resolution by hysteroscopic 
control.

MATERIAL AND METHODS
We selected 100 infertile couples at the Reproductive 

Service of University Hospital of Pisa from January 2010 
through December 2011 waiting for in vitro fertilization 
program. Clinical characteristics of patients enrolled in the 
study are demonstrated in Table 1. Exclusion criteria in-
cluded: echographic suspicion of polyp and myoma, sec-
ondary infertility, endometriosis stage III-IV, hydrosalpinx, 
FSH>12pg/ml and the use of antibiotics on the month be-
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Table 1. Infertile Couples waiting for IVF 
program 

Characteristics N=100

Age (years) 35.6 (mean)

Cause of infertility
Tubal
Male
Unexplained

44 (44%)
33 (33%)
23 (23%)

FSH (3°day of the cycle) (mUI/ml) 8.3 (mean)

Previous IVF failure (n)
1 IVF failure before
2 IVF failure before

52
27



tion of hyperemia, stromal edema and micropolyps. 
All the 15 women with suspected endometritis under-

went an empirical antibiotic therapy with oral doxycycline 
and vaginal metronidazole to restore vaginal flora. After an-
tibiotic treatment, hysteroscopic follow-up was performed 
and demonstrated a complete endometrial inflammatory 
resolution in 9 patients, an improvement in 4 women and 
in 2 cases there were not any endometrial modifications.

Bacterial Endotoxin Measurement 
Bacterial Endotoxin was detectable in menstrual efflu-

ent of all patients in a range of 0.130 UI/ml to 0.850 UI/
ml. The endotoxin level was <0.250UI/ml in 77 menstrual 
samples and only three of these patients had presented 
hysteroscopic findings of endometritis. A high bacterial en-
dotoxin level (>0.250UI/ml) was found in 23 women and 
12 of them had suspect of endometritis by hysteroscopy 
(table 3). 

Histological Results
The endometrial biopsies were positive for endometritis 

in 9 cases, 2 patients presented endometrial polyps and 5 
women had no adequate samples for analysis. Negative 
result was found in 84 patients. Concerning the relation-
ship between hysteroscopic and histological findings of en-
dometritis, 5 patients presenting hysteroscopic suspected 
endometritis had no histological abnormal findings, more-
over, 9 women presenting inflammatory signs of endome-
tritis by hysteroscopy, had a histological confirmation (ta-
ble 4). For patients submitted to antibiotic treatment, we 
had negative results in 12 patients and persistent inflam-
matory findings in 2 patients after therapy.

DISCUSSION
Currently attention is focused in finding the cause of 

implantation failure in patients undergoing in vitro fertiliza-
tion cycles. The host endometrium receptivity is one of the 
causes that can justify this event.

The role of endometrial sampling for identification and 
treatment of chronic endometritis (CE) in patients under-
going IVF-ET who repeatedly failed to conceive despite the 
transfer of good-quality embryos has been studied and the 
results has demonstrated a lower implantation rates in a 
subsequent IVF-ET cycle in women with CE on endometrial 
sampling; however, there were no differences in subse-
quent clinical pregnancy or ongoing pregnancy rates after 
successful antibiotic treatment (Johnston-MacAnanny et 
al., 2010; Biran et al., 2004).

Using the hysteroscopic examination it is possible to 
evaluate the uterine cavity and to identify endometritis 
signs that could explain some cases of implantation fail-
ure. The histological evaluation can confirm the suspect-
ed disease but there is no permanent agreement between 
hysteroscopic and histological findings. The endometrium 
samples obtained in initial follicular phase can explain this 
event, because there is not a lot of material for a diagnose 
performance (Féghali et al., 2003; Lorusso et al., 2008).
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fore the hysteroscopic exam. The study was approved by 
the Ethics Committee of the University Hospital.

In menstrual phase the patients underwent a men-
strual fluid sampling for the measurement of bacterial en-
dotoxin. The access to uterine cavity was transcervically 
using a plastic catheter Fr.10-sized connected to a 20mL 
plastic syringe in manual aspiration. The menstrual fluids 
obtained were centrifuged at 3500 rpm for 10 minutes and 
the fluid part transferred in endotoxin-free containers and 
frozen at -20°C.

The Limulus amebocyte lysate (LAL) test was used for 
the detection and quantification of gram negative bacterial 
endotoxin (Pyrochrome Kit, endpoint method). The endo-
toxin levels between 0.250UI/ml were considered a phys-
iologic response. 

The hysteroscopic procedure was performed by three 
skilled endoscopists using a 2.9 mm outer diameter (Storz) 
mini telescope, employing saline distension medium. All 
patients were in follicular phase.  After previous vaginos-
copy the uterine cavity exploration was performed, paying 
special attention on the presence of endometrial inflam-
matory signs of endometritis. Suspect of CE was based on 
criteria described by Cicinelli et al. (2005a,b; 2008). After 
hysteroscopy, endometrial samples were obtained using a 
vacuum aspiration system (Biogyn) and the material was 
sent to Anatomic Pathology Laboratory of the University 
of Pisa for histological examination. A single pathologist 
studied the endometrial samples.

The patients presenting hysteroscopic findings of endo-
metritis were submitted to empirical antibiotic treatment 
immediately after the exam using oral doxycycline 200 mg 
daily for 10 days monthly, repeated after 30 and 60 days 
associated with vaginal metronidazole. A hysteroscopic 
follow-up was performed after treatment to verify the ef-
fectiveness of antibiotic therapy.

RESULTS
Hysteroscopic findings 
The hysteroscopic examination of the selected patients 

identified 15 women (15%) with endometrial inflammatory 
signs suggesting endometritis. Three women showed en-
dometrial polyps that were not suspected by echography. 
We found normal endometrial aspect in 82 exams. The 
hysteroscopy characteristics are presented on table 2. Hy-
peremia was verified in 15 patients, 3 of them presented 
also stromal edema and in 5 cases we found the associa-

Table 2. Hysteroscopic findings 

Hysteroscopic findings No. of patients %

Normal Endometrial aspect 82 82.0%

Endometrial polyps 3 3.0%

Inflammatory Signs of Endometritis: 15 15.0%

Hyperemia 7

Hyperemia and Stromal edema 3

Hyperemia, Stromal Edema and Micropolyps 5

Table 3. Bacterial endotoxin measurement and the 
relationship with suspected endometritis

Bacterial Endotoxin 
Level (UI/mL) N

Hysteroscopic 
findings of 

Endometritis

<0.250 77 3

>0.250 33 12
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Concerning antibiotic treatment of subclinical endome-
tritis, prospective randomized studies are needed to verify 
the benefice on improving pregnancy rates.

The adverse effects of bacterial products in em-
bryo implantation have been studied (Barnhart, 2004; 
Salim et al., 2002). Detection of bacterial endotox-
in in endometrium samples is not a routine in the Re-
productive Centers and prospective studies must be 
performed to confirm the association between endo-
metrium subclinical infection and implantation failure. 
The potencial effect of endometritis alone on implanta-
tion and pregnancy outcome merits further investigations. 
Maybe in the future it will be possible to predict endometri-
tis by evaluating an endometrium bacterial marker.

CONCLUSION
The importance of office hysteroscopy in infertile pa-

tients is evident, considering the high incidence of sub-
clinical inflammation of the endometrium not detectable 
by transvaginal sonography. Of the 100 infertile patients 
selected, 15 women presented suspected endometritis by 
hysteroscopy. We had a histological confirmation in 9 cases 
(60%) but it’s interesting to observe that more than 80% 
of them had an improvement of hysteroscopic inflammato-
ry endometrium aspect after antimicrobial treatment. 

Bacterial endotoxin is detectable in menstrual blood 
like it has been demonstrated in previous studies (Ka-
miyama et al., 2004). Our results demonstrated an en-
dotoxin level of >0.250UI/mL in 12 of 15 patients pre-
senting inflammatory signs of endometritis (80%), 
and only three (20%) women with endometrium in-
flammatory aspect showed a normal endotoxin level. 
The significance of high endotoxin level in patients with 
suspected endometritis must be established, to become a 
screening method for diagnose of subclinical CE.

Our study suggests an impact of chronic endometri-
tis on infertility but the role of bacterial endotoxin and its 
management in assisted reproduction should be further 
investigated in prospective randomized studies as the cor-
relation among hysteroscopic findings, endometrial endo-
toxin bacterial level and histological exam must be stabi-
lized.
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Table 4. Histological result and relationship with 
hysteroscopic findings

Histological 
results

No. of 
patients

Hysteroscop ic 
aspect of CE

Negative 84 5

Endometritis 9 9

Polyps 2 0

No adequate
samples

5 1


