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Office hysteroscopy, transvaginal ultrasound and endometrial 
histology: a comparison in infertile patients

Devleta Balić, Adem Balić 

Objective. To evaluate accuracy of transvaginal sonography (TVS) 
and hysteroscopy in detection of intrauterine pathology in infertile 
women. Subjects and methods. This retrospective study was con-
ducted in 56 infertile women with abnormal transvaginal ultrasound 
findings of the uterine cavity which was performed during the midfol-
licular phase as a part of routine infertility workup. Hysteroscopy was 
performed between 6th and 10th day of cycle. Results. The mean age of 
the subjects was 31.9±4.0. The most frequent ultrasound finding was 
endometrial polyp in 34 (60.7%) patients, septate uterus in 8 (14.3%) 
patients, submucosal myoma in 7 (12.5%) patients, endometrial hy-
perplasia in 5 (8.9%) patients and Syndroma Ascherman in 2 (3.6%) 
patients. Hysteroscopy confirmed 20 (35.7%) polyps, the same num-
ber of myomas, septate uterus and Syndroma Ascherman as detected 
by ultrasound, (7 (12.5%), 8 (14.3%) and 2 (3.6%), respectively) and 
19 (33.9%) endometrial hyperplasia. In 46 women with histological 
excamination, the sensitivity of TVS and hysteroscopy in the diagnosis 
of endometrial polyps were identical - 100%, while the specificity was 
higher in hysteroscopy than in TVS (92.3% versus 56.4%, p<0.001). 
The sensitivity of TVS in the diagnosis of endometrial hyperplasia was 
higher than that of hysteroscopy (86.4% versus 22.7%, p<0.001), while 
specificity was identical, of 100%. Accordance between hysteroscopy 
and histology was good (k=0.79), between ultrasound and hystol-
ogy was moderete (k=0.59). Conclusion. Hysteroscopy appeared to 
be more reliable in diagnosis than TVS. The use of a high frequency 
ultrasound probe leads us to a lack of diagnostic clarity between endo-
metrial polyps and hyperplasia. 

Key words: Endometrium, Infertility, Ultrasound, Hysteroscopy, Hys-
tology.

Introduction

Evaluation of the uterine cavity is the important part of 
examination of infertile women. Findings as a fibroids, 
polyps and Müllerian anomalies can impair fertility and 
result in poor outcome of pregnancy. Assessment of the 
endometrium is an important step in the management of 
women with diagnosed infertility. Abnormalities in the 
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process of implantation could be the basis of 
many cases of unexplained infertility.

The first line diagnostic tool for uterine 
abnormalities is transvaginal sonography 
(TVS). It is an easy, fast and cheap technique 
that has became widely used. TVS has al-
ready proved to be a method with high reli-
ability in diagnosing this pathology. 

Hysteroscopy is the second step, which 
serves after an ultrasound examination as 
a form of screening. The advantage of hys-
teroscopy is that we diagnose and treat the 
changes we notice at the same time. Over 
recent years hysteroscopy is being increas-
ingly used in out-patient facilities which 
alongside the standard advantages of hyster-
oscopy also provide greater comfort for the 
patients, since it excludes the need to stay in 
hospital and decreases the time of treatment, 
but also the time needed to prepare the pa-
tient for further procedures, e.g. medically 
assisted conception (1, 2, 3).

The aim of this study was to evaluate ac-
curacy of transvaginal ultrasound and hys-
teroscopy in detection of intrauterine pa-
thology in infertile women.

Patients and methods

This retrospective study was conducted 
from July 2008 to December 2010 in 56 in-
fertile women. At the time of the study all 
patients had a history of primary or second-
ary infertility of one-year duration. The in-
clusion criteria was abnormal transvaginal 
ultrasound findings of uterine cavity which 
was performed as a part of routine infertil-
ity workup afterwards every women was un-
derwent the office hysteroscopy procedure 
in the same centre. 

Ultrasound evaluation 

TVS was performed during the midfollicu-
lar phase of the cycle (6th to 10th day) using 
an Volusion 730 expert (General Electric, 

New York, USA) equipped with a 9.0 MHz 
transvaginal probe. The endometrial cavity 
contours and echo patterns of the endome-
trium were evaluated for irregularities in 
both the transverse plane and the long axis. 
All examinations were performed by the 
same operator.

Hysteroscopy technique 

Hysteroscopy was performed in the early 
follicular phase (6 to 10. day) using a 9 mm 
continuous-flow operative office hystero-
scope based on a 4 mm rod lens scope (Karl 
Storz, Tuttlingen, Germany). With intra-
venous anaesthesia with Diprivan cervical 
dilatation was performed up to Hegar 9.5. 
The uterine cavity was distended by normal 
saline solution and intra-uterine pressure 
was controlled by an irrigation–suction de-
vice (Varioflow, Ljubljana, Slovenia). Intra-
uterine pressure was set around 30 mmHg, 
resulting in a balance of the irrigation flow 
of around 200 ml/minute and a vacuum of 
0.1 bars. Endometrial specimens were ob-
tained by 5Fr crocodile biopsy forceps (Karl 
Storz). Endometrial polyps, myomas and 
septa were treated utilising the operative fa-
cilities of the hysteroscope with Versapoint 
eletrodes (Johnson and Johnson, New Yersy, 
USA).

Whenever a lesion was found by hyster-
oscopy, except in the case of septate uterus 
and Syndroma Ascherman, it was hystero-
scopically excised during the same proce-
dure, fixed in formalin and sent for histo-
logical examination.

Statistical analysis

Numerical data are presented as mean ± 
standard deviation, while categorical data 
are expressed as proportions. The diagnostic 
accuracy characteristics as sensitivity, speci-
ficity, positive predictive value (PPV) and 
negative predictive value (NPV) for both 
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hysteroscopy and TVS were calculated us-
ing histological diagnosis as the gold stan-
dard. Differences between proportions were 
tested by the chi-squared test. The level of 
agreement between methods was measured 
by Kappa test. A p value less than 0.05 was 
considered statistically significant. Data 
were analyzed using the PASW 18 software 
(SPSS Inc., Chicago, IL, USA).

Results

In this retrospective study 56 infertile pa-
tients were included with abnormal ultra-
sound appearance of the uterine cavity. The 
mean age (± standard deviation) of the pa-
tients was 31.9±4.0. The distribution of the 
various abnormalities detected by ultra-
sound and hysteroscopy is reported in Table 
1. The most frequent ultrasound finding was 

endometrial polyp in 34 (60.7%) patients, 
then septate uterus in 8 (14.3%) patients, 
submucosal myoma in 7 (12.5%) patients, 
endometrial hyperplasia in 5 (8.9%) patients 
and Syndroma Ascherman in 2 (3.6%) pa-
tients.

Hysteroscopy confirmed 20 (35.7%) en-
dometrial polyps, the same number of myo-
mas, septate uterus and Syndroma Ascher-
man was detected by ultrasound [7 (12.5%), 
8 (14.3%) and 2 (3.6%), respectively, and 19 
(33.9%)] endometrial hyperplasia. There 
were no failed hysteroscopic procedures.

In 46 women, the histological exami-
nation of endometrial specimen was per-
formed. In the diagnosis of submucosal 
myoma, all measured diagnostic accuracy 
characteristics, according to histological ex-
amination, for hysteroscopy and TVS were 
identical (Table 2). In the diagnosis of en-

Table 1 The incidence of different abnormalities diagnosed by hysteroscopy, ultrasonography and histology in 
56 infertile women

Endouterine abnormalities
Hysteroscopy TVS* Histology

N % N % N %

Polyp 20 35.7 34 60.7 17 37.0

Submucosal myoma 7 12.5 7 12.5 7 15.2

Syndroma Ascherman 2 3.6 2 3.6 0 0

Septate uterus 8 14.3 8 14.3 0 0

Endometrial hyperplasia 19 33.9 5 8.9 22 47.8

Total 56 100 56 100 46 100

*Transvaginal sonography

Table 2 Sensitivity and specificity of ultrasonography and hysteroscopy, based on histology in 46 infertile 
women

Diagnostic method Sensitivity (%) PPV*(%) Specificity (%) NPV§ (%)

Ultrasonography (polyp) 100 50 56.4 100

Ultrasonography (myoma) 100 100 100 100

Ultrasonography (endometrial hyperplasia) 22.7 100 100 66.7

Hysteroscopy (polyp) 100 85 92.3 100

Hysteroscopy (myoma) 100 100 100 100

Hysteroscopy (endometrial hyperplasia) 86.4 100 100 91.9

*Positive predictive value; §Negative predictive value
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dometrial polyps, the sensitivity of hyster-
oscopy and TVS were of 100%, both. How-
ever, the specificity and PPV were higher 
in hysteroscopy than in TVS (92.3% versus 
56.4%, c2=11.36, p<0.001, and 85% versus 
50%, c2=5.20, p=0.023, respectively). In 
the diagnosis of endometrial hyperplasia, 
the sensitivity and NPV of hysteroscopy 
was higher than that of TVS (86.4% versus 
22.7%, c2=15.49, p<0.001, and 91.9% versus 
66.7%, c2=6.40, p=0.011, respectively), while 
specificity was the same (of 100% in both). 
Accordance between hysteroscopy and his-
tology was good (k=0.79, 95% CI: 0.67, 0.91) 
and between ultrasound and hystology was 
moderete (k=0.59, 95% CI: 0.44, 0.75).

In the diagnosis of endometrial polyps 
and hyperplasia, the concordance between 
hysteroscopy and histology (0.93) was sig-
nificantly higher than the concordance be-
tween TVS and histology (0.63) (χ2=12.52, 
p<0.001). However, in the diagnosis of sub-
mucosal myoma, the concordance of hyster-
oscopy and TVS with histology was identi-
cal (concordance index=1).

Discussion

Intrauterine pathology such as polyps, sub-
mucosal myoma and uterine septa are rela-
tively common and may impair fertility. Tra-
ditionally, the assessment of the uterine cav-
ity for the basic infertility work-up has been 
performed by TVS and hysteroscopy. In the 
last decade, improvements in ultrasound and 
hysteroscopy technologies have changed the 
diagnostic approach. On the one hand the 
introduction of a high-frequency transvagi-
nal probe increases the possibility of diag-
nosis, and on the other hand the introduc-
tion of “office hysteroscopy” enables direct 
visualisation of the cervix and the uterine 
cavity and at the same time the possibil-
ity of treating the abnormalities diagnosed. 
The results of this study whith sensitivity of 
100% and specificity of 100% in diagnosis of 

submucosal myoma and uterine septa con-
firmed the results of other studies according 
to hysteroscopy as the gold standard in the 
diagnosis of endouterine pathologies, such 
as submucosal myomas and anomalies of 
the uterine cavity (2, 4).
In this study the endometrial polyps and 
hyperplasia are the most frequent findings 
of endouterine pathologies. But we noticed 
differences between TVS and hysteroscopy 
in their diagnostic accuracy: lower specific-
ity in the diagnosis of polyps (56% versus 
92%) and lower sensitivity in the diagnosis 
of hyperplasia (23% versus 86%) with TVS 
in comparison to hysteroscopy. In the analy-
sis of the results we found that in those cases 
in which hysteroscopy and histology did 
not confirm the existence of an endometrial 
polyp, it was actually a case of endometrial 
hyperplasia, but we had diagnosed it as an 
endometrial polyp by TVS. Mukhopad-
hayay et al. (5) compard TVS, hysteroscopy 
and histology in perimenopausal women 
with abnormal uterine bleeding and found 
similar results in sensitivity and specificity 
of ultrasound in diagnosis of polyps and en-
dometrial hyperplasia as are results of our 
study. Shalev et al. (6) compared TVS and 
hysteroscopy findings in infertile patients 
and found disagreement between methods 
in diagnosis of polyps end endouterine syn-
echia. 

Since the ultrasound examinations were 
performed by a single operator on the same 
ultrasound apparatus, we tried to analyse 
and find the reasons for this discrepancy 
between ultrasound and hysteroscopy di-
agnosis. We believe that a possible reason 
lies precisely in the use of a high frequency 
probe and images with better resolution, 
which show changes in the structure of the 
endometrial hyperplasia clearly. So, for ex-
ample echogenic zones are shown as small 
polyps in the surrounding less echogenic 
tissue. Looking for data in the literature, 
we came across similar results obtained by 
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authors following changes caused to the en-
dometrium in women who take Tamoxifen. 
In those cases too TVS proved to be less re-
liable than hysteroscopy (7) as in the post-
menopausal women when endometrium 
appears as a normal (8, 9).

The question arose whether this in fact 
had any clinical significance when both en-
dometrial hyperplasia and polyps are con-
ditions which require treatment in infertile 
patients, and indicate hysteroscopy for fur-
ther diagnosis and treatment. 

This could lead us to think about the fact 
that advances in ultrasonography technol-
ogy by introducing a high frequency probe 
improve diagnostic possibilities but impose 
the need to set new diagnostic criteria re-
lated to the structure of endometrial echo 
structures.

If we take in consideration that ultra-
sound and hysteroscopy was done by the 
same observer we could think about his 
subjectivity as a limitation of the study (10). 
The second limitation is a small number of 
participants.

Conclusion

Hysteroscopy appeared to be more reliable in 
diagnosis than TVS and offers the possibility 
of simultaneous diagnosis treatment of endo-
uterine pathologies in infertile women. Intro-
duction of a high frequency probe leads us to 
a lack of diagnostic clarity between endome-
trial polyps and endometrial hyperplasia. 
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Acute respiratory distress syndrome in patients with 
Legionella pneumonia

Marija Kojicic1, Guangxi Li2, Ognjen Gajic2

Objective. The relationship between specific causative organisms and 
development of ARDS in pneumonia patients has not been explored. 
Several case reports have described the development of ARDS in pa-
tients with Legionella pneumonia. The aim is of this study was to de-
termine frequency and outcomes of ARDS in patients with Legionella 
Pneumonia. Methods. A retrospective cohort study of patients with 
Legionella pneumonia hospitalized at two Mayo Clinic Rochester hos-
pitals was conducted. To identify the patients with Legionella pneu-
monia we searched the Mayo Clinic Life Sciences System (MCLSS) 
database from 01/01/2003 to 12/31/2007. Electronic medical records 
of patients with active Legionella pneumonia based on positive cul-
tures and/or urinary antigen were reviewed. ARDS was diagnosed on 
the basis of the criteria of the North American/European consensus 
conference definition.  Results. We identified 15 patients with micro-
biologically proven Legionella pneumonia of whom 11 were admitted 
to the intensive care unit (ICU), 6 required mechanical ventilation and 
5 met the criteria for ARDS. Age (median 42 vs. 50 years, p=0.32) 
and gender (4/10 vs. 1/5 female, p=0.60) were similar in patients with 
and without ARDS.   Septic shock was present in 4 of the 5 patients 
with ARDS and only 1 without. Patients with ARDS had longer ICU 
length of stay (median 9 vs. 1 days, P=0.03). Only one patient (from 
the ARDS group) died in the hospital. Conclusion. In this retrospec-
tive study ARDS occurred in one third of patients with microbiologi-
cally proven Legionella pneumonia and was associated with prolonged 
length of ICU stay.

Key words: Pneumonia, Legionella, ARDS.

Introduction

Legionella is a Gram negative pathogen that causes le-
gionellosis or Legionnaires’ disease. Legionella has 50 
species and 70 serogroups identified, most commonly 
L. pneumophila. Since the first breakout of Legionella in 
July 1976 that affected 221 persons, resulting in 34 deaths 
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