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ABSTRACT

Objective: The aim of this study was to verify the
prevalence of uterine cavity abnormalities diagnosed by
routine office hysteroscopy in women preparing to IVF.

Methods: We carried out a retrospective cross-sec-
tional study of 1141 consecutive women who underwent
outpatient hysteroscopy before IVF at a tertiary academic
center. Of these, 961 participants had a normal transvagi-
nal sonography (TVS) of the uterine cavity. The prevalence
of hysteroscopic alterations in successive age strata was
submitted to Mantel-Haenzsel Chi-square test for linear
trend. The diagnostic accuracy of TVS using hysteroscopy
as reference was assessed by calculating the sensitivity,
specificity, positive and negative likelihood ratios.

Results: Hysteroscopic alterations were present
in 265/961 of patients with a negative TVS (prevalence
27.6%, 95% confidence interval [CI] 24.8%-30.5%). The
prevalence of unsuspected submucous leiomyoma was
higher among older women (p=0.005, chi-square test for
linear trend) and reached 7.2% (95% CI 3.5%-14.1%) af-
ter 40 years. The sensitivity of TVS ranged from 8% (95%
CI 2%-20%) for uterine synechiae to 41% (95% CI 28%-
56%) for submucous leiomyoma, resulting in low likelihood
ratios for negative TVS results.

Conclusions: These findings suggest a high prevalence
of unsuspected alterations found by routine hysteroscopy
before IVF, an age-dependent increase in the frequency of
submucous leiomyoma and a low diagnostic sensitivity of
TVS to detect intracavitary lesions.

Keywords: hysteroscopy, IVF, endometrial polyp, submu-
cous leiomyoma, transvaginal ultrasound, accuracy

INTRODUCTION

It is estimated that 72.4 million couples are infertile
worldwide and that 40.5 million of them are currently
seeking treatment for infertility (Boivin et al., 2007). Al-
though uterine factors represent only 2% to 3% of the pri-
mary causes of infertility, intracavitary pathology may be
present in approximately one third of infertile women sub-
mitted to routine hysteroscopy before in vitro fertilization
(IVF) (Bakas et al., 2014; Boivin et al., 2007; Carneiro,
2014). Even minor uterine cavity abnormalities, such as
endometrial polyps, small submucous leiomyomas, adhe-
sions, and septa are considered to have a negative impact
on the chance to conceive through IVF (Smit et al., 2016).
Therefore, it has been suggested that these abnormalities
should be diagnosed and treated to optimize the condition
of the uterine environment and thus, the outcome of IVF
treatment (Elsetohy et al., 2015).

More recently, the usefulness of performing hysterosco-
py in the month preceding IVF in women with normal uter-
ine imaging has been challenged by two randomized clin-
ical trials that showed no benefit of routine hysteroscopy

to improve livebirth rates (El-Toukhy et al., 2016; Smit et
al., 2016). However, both trials found intracavitary abnor-
malities in less than 13% of the screened patients and,
therefore, their findings might not be applicable to other
populations with larger prevalence of unsuspected uterine
alterations. Because the frequency of intrauterine pathol-
ogy in IVF candidates varies depending on the population
characteristics and the diagnostic criteria (Bakas et al.,
2014; Fatemi et al., 2010), more data from different popu-
lations is needed to clarify the impact of routine hysteros-
copy in revealing uterine alterations before IVF.

The aim of this study was to verify the prevalence of
unsuspected uterine cavity abnormalities diagnosed by
routine office hysteroscopy in women preparing to IVF. We
also assessed the age-related prevalence of lesions and
the accuracy of transvaginal sonography (TVS) to detect
the most frequent hysteroscopic alterations. We believe
that this study adds to the current literature by evaluat-
ing a large sample of women undergoing both ultrasound
and hysteroscopy in a single setting using a standardized
protocol, which allow us to estimate the actual prevalence
of unsuspected intrauterine lesions in a typical group of
Brazilian women preparing to IVF in a tertiary teaching
hospital.

MATERIALS AND METHODS

We carried out a single center, retrospective cross-sec-
tional study of 1141 consecutive women who underwent
outpatient hysteroscopy in preparation to an IVF cycle at a
tertiary academic center of Belo Horizonte, Brazil, between
January 2012 and December 2017. Of these, 961 partici-
pants had a negative TVS, defined as absence of visible in-
tracavitary abnormal structures, thickening, malformation
or distortion. For the purpose of this study, adnexal masses
and subserous/intramural fibroids not distorting the uter-
ine cavity were not considered as positive TVS findings. All
TVS examinations were performed by a staff of 4 certified
specialists during the patient's proliferative phase of men-
strual cycle. The time interval between TVS and hysteros-
copy ranged from 0 to 60 days.

The study was approved by the Research Ethics Com-
mittee of Universidade Federal de Minas Gerais (protocol
number CAAE59731016.90000.5149) and was exempted
from informed consent due to the retrospective design and
anonymization of the participants.

The only inclusion criterion of the study was having
undergone a complete hysteroscopy in preparation to IVF
(Figure 1). The total number of IVF cycles performed in our
center during the study period was 914, which is inferior
to the number of hysteroscopies because some women did
not return after the hysteroscopy to start the IVF cycle.

Hysteroscopic examination

Hysteroscopy examination was performed using the
vaginoscopic approach, without previous anesthesia or
cervical dilatation, and was scheduled for the follicular
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Figure 1. Study flow chart

phase of the menstrual cycle (up to the 10% day of the
cycle). Patients were instructed to take oral antispasmodic
medication 30 minutes before the procedure.

The examinations were performed by in training physi-
cians under direct supervision of 3 experienced gynecolog-
ic endoscopists. The equipment used was a rigid Karl Storz
Telescope with 30-degree oblique view, 2.9 mm inner di-
ameter and a 4.1mm outer sheath. The uterine cavity was
distended with 0.9% saline and a maximal pressure of 70
mmHg. The cervical canal, uterine cavity, tubal ostia and
endometrial surface were inspected methodically and the
findings were recorded on a standardized form.

Statistical Analysis

Categorical data (primary vs. secondary infertili-
ty, main cause of infertility, prevalence of lesions) were
summarized as simple or relative frequencies and test-
ed with Chi-square or Fisher's exact test, as appropriate.
Continuous variables (age, length of infertility, menstru-
al cycle day) were submitted to Shapiro-Wilk normality
test and departed significantly from normal distribution,
therefore the inter-group differences were analyzed with
the non-parametric Mann-Whitney test. The prevalence
of hysteroscopic alterations in successive age strata was
submitted to Mantel-Haenzsel Chi-square test for linear
trend. The diagnostic accuracy of TVS using hysteroscopy
as reference was assessed by calculating the sensitivity,
specificity, positive and negative likelihood ratios with their
respective 95% confidence intervals (CI). We used the sta-
tistical software package SPSS version 22 (IBM, Armonk,
NY, USA).

n=28

Previous negative TVS

n =961

RESULTS

The study flow is depicted in Figure 1. A total of 1151
hysteroscopy reports were initially available. Two cases
were excluded because the examination had been can-
celled before starting and 8 cases had incomplete exam-
ination due to patient intolerance and/or technical difficul-
ties, e.g. cervical stenosis with failed access and excess
bleeding or mucus. The final sample comprised 1141 com-
pleted hysteroscopies of which 180 were associated with a
positive TVS and 961 with a negative TVS (Figure 1). The
two groups had similar age, length of infertility and propor-
tion of primary to secondary infertility (Table 1).

Uterine alterations were found by hysteroscopy in
351/1141 patients of the whole cohort (prevalence 30.7%,
95% CI 28.2%-33.5%) and in 265/961 patients with a
negative TVS (prevalence 27.6%, 95% CI 24.8%-30.5%,
Table 2). These included 126 cases of endometrial polyp
(13.1% [95% CI 11.1% to 15.4%]), 24 cases of sub-
mucous leiomyoma (2.5% [1,7% to 3.7%]), 30 cases of
uterine synechiae (3.1% [2.2% to 4.4%]), and 37 cas-
es of uterine malformations such as septate, arcuate and
bicornuate uterus (3.9% [2.8% to 5.3%]; Figure 2A and
Table 2). In addition, there were 41 cases of suspected
endometritis (4.3%) and 33 cases of nonspecific endome-
trial "thickening" (3.4%), defined by elevated endometrial
surface upon contact with the hysteroscope (Table 2). The
number of hysteroscopies needed to detect one unsuspect-
ed lesion in this population was 3.6 (95% CI 3.3 to 4.0).

The prevalence of uterine cavity abnormalities in the
group with a negative TVS changed according to the
woman's age, as shown in Figure 2B. Older women had
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Table 1. Characteristics of the study participants
All TVS positive TVS negative _value
(n=1141) (n=180) (n=961) p
Age (years) 35.4+4.7 36.1+4.9 35.3+4.7 0.031
Length of infertility (years) 7.7+4.2 7.5+4.7 7.7%+4.1 0.611
Menstrual cycle day 8.7%+1.9 8.7+2.2 8.7%+1.9 0.221
Infﬁ:it:;tayry 613/901 (68%) 85/134 (63%) 528/767 (69%) 0.255
o, o, 0, :

Secondary 288/901 (32%) 49/134 (37%) 239/767 (31%)
Main Cause*

Male factor 290 (25%) 28 (16%) 262 (27%) 0.000

Tubal 97 (9%) 11 (6%) 86 (9%)

Endometriosis 90 (8%) 12 (7%) 78 (8%)

PCOS 30 (3%) 1 (1%) 29 (3%)

Unexplained 627 (55%) 126 (70%) 501 (52%)

Other 7 (1%) 2 (1%) 5 (1%)

Continuous variables are shown as meanxstandard variation. p-values refer to the comparison between TVS positive and

TVS negative groups (Mann-Whitney test for continuous variables and Chi-square test for categorical variables).

* according to annotations in the hysteroscopy report.

Table 2. Hysteroscopic findings
All TVS positive TVS negative
(n=1141) (n=180) (n=961) p-value

Any alteration 351 (30.7%) 86 (47.8%) 265 (27.6%) 0.000
Endometrial Polyp 170 (17.9%) 44 (24.4%) 126 (13.1%) 0.000
Submucous Leiomyoma 44 (3.9%) 20 (11.1%) 24 (2.5%) 0.000
Uterine Synechiae 39 (3.4%) 9 (5.0%) 30 (3.1%) 0.260
Uterine Malformation 53 (4.6%) 16 (8.9%) 37 (3.9%) 0.006
Suspected Endometritis 42 (3.7%) 1 (0.6%) 41 (4.3%) 0.009
Endometrial "thickening" 42 (3.7%) 9 (5.0%) 33 (3.4%) 0.285
Other 15 (1.3%) 1 (0.6%) 14 (1.4%) 0.490

The sum of all alterations is higher than the number of hysteroscopies with “any alteration” because some patients had more

than one type of lesion.

p-values refer to the comparison between TVS positive and TVS negative groups (Chi-square or Fisher’s exact test, as

appropriate).

non-significant increases in the frequency of endometri-
al polyp (p=0.133) and uterine synechiae (p=0.083) and
decrease in uterine malformation (p=0.237). However,
the prevalence of submucous leiomyoma increased sig-
nificantly with age (p=0.005, Chi-square test for linear
trend) and reached 7.2% (95% CI 3.5%-14.1%) after 40
years, whereas that of endometritis decreased (p=0.044,
Figure 2B). A similar age trend was seen in the group with
a positive TVS (not shown).

Table 3 shows that TVS had low sensitivity in diag-
nosing the main intrauterine alterations detected by hys-
teroscopy. The sensitivity of TVS ranged from 8% (95%
CI 2%-20%) for uterine synechiae to 41% (95% CI 28%-
56%) for submucous leiomyoma, resulting in low likelihood
ratios for negative TVS results. Conversely, TVS findings
had very high specificity in all types of lesion evaluated,
ranging from 95% specificity (95% CI 93%-96%) for sub-
mucous leiomyoma to 100% (95% CI 99%-100%) for
uterine malformation. This specificity translated into high
likelihood ratios for positive TVS results (Table 3).
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DISCUSSION

The gold standard technique for evaluating the uterine
cavity is hysteroscopy, since it allows direct visualization
of the lesions and treatment of the main abnormalities
found, in contrast to other diagnostic methods such as
TVS (Di Spiezio Sardo et al., 2016a). In the present study,
the overall prevalence of uterine abnormalities found by
hysteroscopy after a negative TVS in IVF candidates was
27.6%. The prevalence of intrauterine abnormalities iden-
tified in hysteroscopy in cases of previous normal findings
in TVS has been estimated to vary from 11% (Fatemi et
al., 2010) to 32% (Bakas et al., 2014), a broad range of
prevalence that may translate differences in participants'
age, ethnicity, anthropometry and general health. In addi-
tion, the prevalence of unsuspected lesions may vary de-
pending on the diagnostic performance of TVS. Therefore,
the TVS sensitivity in our hands might have been lower
than in other studies, resulting in a higher prevalence of
hysteroscopic findings not detected by a previous TVS.
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Figure 2. Prevalence of hysteroscopic alterations with
95% confidence interval (A) and according to age (B) in
women with normal TVS imaging of the uterine cavity
(n=961)

In the present study we detected endometrial pol-
yps more often in women older than 40 compared to the
younger age strata, although the prevalence did not in-
crease as a linear function of age. Confirmatory diagnosis
of endometrial polyp in women in preparation for IVF is
important because of its possible association with implan-
tation failure (Pérez-Medina et al., 2005). Moderate qual-
ity evidence from a single clinical trial suggests that hys-
teroscopic polypectomy increases the odds of pregnancy
following intrauterine insemination (Bosteels et al., 2015;
Pérez-Medina et al., 2005).

The prevalence of hysteroscopic images compactible
with submucous leiomyoma increased significantly with
increasing age suggesting that older women, particularly
after 40 years, are more likely to have this lesion detected
by hysteroscopy despite a negative TVS. Considering that
IVF success rates are low in women over 40 due to oocyte/
embryo factors, detecting submucous leiomyoma may be
an opportunity to act on a modifiable risk factor that con-
tributes to IVF failure (Ezzati et al., 2009). Based on con-
sistent findings of cohort studies, an American Society of
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Reproductive Medicine (ASRM) expert group found grade
B evidence that performing myomectomy of submucosal
leiomyoma improves clinical pregnancy rates (Practice
Committee of the American Society for Reproductive Med-
icine, 2017). In this study, TVS detected only 41% of the
cases in whom hysteroscopy eventually identified a sub-
mucous leiomyoma, suggesting that TVS missed most of
the possible cases; on the other hand, the 95% specificity
of TVS means that in 5% of the cases where hysterosco-
py was negative for submucous leiomyoma there was a
previous TVS indicating the presence of this lesion. This
inconsistency between the two methods suggests that
many true fibroids may have escaped from TVS view (false
negatives), while some TVS images recorded as possi-
ble submucous leiomyomas were actually false positives.
However, we cannot rule out the possibility that some true
submucous fibroids have been overlooked at hysteroscopy.

Uterine malformations (such as septate uterus) and
uterine synechiae were found in more than 3% of our
study population with a negative TVS. Both conditions are
associated with a high risk of miscarriage (Cholkeri-Singh
& Sasaki, 2015; Practice Committee of the American So-
ciety for Reproductive Medicine, 2016; Tomazevi¢ et al.,
2010). However, hysteroscopy alone is not able to evaluate
the external format of the uterus and therefore it does
not allow the differential diagnosis between a septate and
a bicornuate uterus and thus the best approach for this
differentiation is hysteroscopy associated with laparoscopy
(Practice Committee of the American Society for Repro-
ductive Medicine, 2016). According to a Cochrane review,
high quality evidence is still needed to support the surgical
treatment of septate uterus (Rikken et al., 2017), but a
current ASRM guideline concludes, based on Grade C ev-
idence, that it is reasonable to consider septum incision
in infertile women (Practice Committee of the American
Society for Reproductive Medicine, 2016). Treating uter-
ine synechiae may also reduce the risk of miscarriage in
women with recurrent abortions (Goldenberg et al., 1995).

We also found hysteroscopic signs of endometritis in
4% of the patients. While diagnosis is made by histology,
endometritis can be suspected by TVS based on endome-
trial thickening, presence of free fluid in the pelvis and
painful uterine mobilization during imaging, or at hysteros-
copy by the presence of edema and focal or diffuse hy-
peremia. Chronic endometritis is often asymptomatic and
some studies have shown an association with implantation
failure and recurrent miscarriage (Cholkeri-Singh & Sasaki,
2015). Another uncommon hysteroscopic finding in our pa-
tients was nonspecific endometrial "thickening", which had
similar prevalence in the positive and negative TVS groups,
suggesting no association with the endometrial thickness
objectively measured by TVS.

The value of hysteroscopy as a routine investigation
in the management of infertile women is a matter of de-
bate. There is evidence that performing hysteroscopy prior
to initiating IVF treatment may increase the chances of
pregnancy in the subsequent IVF cycle in women who had

Table 3. Diagnostic accuracy of transvaginal sonography to detect uterine lesions using hysteroscopy as reference
Endometrial Submucous Uterine Uterine
Polyp Leiomyoma Synechiae Malformation
Sensitivity 15 (11-21) 41 (28-56) 8 (2-20) 17 (9-29)
Specificity 97 (96-98) 95 (93-96) 99 (99-99) 100 (99-100)
LR+ 4.8 (2.9-7.9) 7.5 (4.9-11.5) 10.6 (2.9 (38.4) 36.9 (12.8-106.4)
LR- 0.9 (0.8-0.9) 0.6 (0.5-0.8) 0.9 (0.8-1.0) 0.8 (0.7-0.9)

Data are presented as percentage with 95% confidence interval.
LR+: positive likelihood ratio; LR-: negative likelihood ratio.
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one or more unsuccessful treatment cycles (Fatemi et al.,
2010). A systematic review with meta-analysis including
seven studies and 2545 women found moderate quality
evidence of a beneficial effect of routine hysteroscopy on
the IVF pregnancy rate, but the same review found only
very low-quality evidence that such procedure increases
the live birth rate (Di Spiezio Sardo et al., 2016b). After-
wards, two randomized clinical trials were concluded and
showed no benefit of routine hysteroscopy to improve the
live birth rate among women undergoing their first IVF
cycle (Smit et al., 2016) or with a history of IVF failure
(El-Toukhy et al., 2016). However, the prevalence of hys-
teroscopic alterations in these two clinical trials was low
(<13%) compared to our study population (27.6%). This
suggests that in our population the potential benefit of per-
forming hysteroscopy before IVF might be underestimated
by extrapolating the last clinical trial results.

The main methodological strengths of this study are the
large number of participants, which allowed us to calculate
the prevalence of uterine abnormalities with narrow confi-
dence intervals, and the standardized hysteroscopic proce-
dures performed with the same equipment and interpreted
by the same staff, which reduced the risk of performance
bias. Data accuracy was improved by using only standard-
ized medical reports from a single center. The hysterosco-
pies were interpreted considering the clinical history and
imaging findings of the patients, which is a more realistic
scenario than if they had been performed blindly.

Some limitations of our research should also be noted.
This is a retrospective study, which limits the quality and
amount of data and increases the risk of selection bias. It
was not possible to obtain data from the histological analy-
sis of the lesions identified. Therefore, the main evaluation
of the lesions was based on visual findings in hysteros-
copy. Another limitation of the study is that the inter-op-
erator variation of the diagnostic performance could not
be measured retrospectively. Finally, our evaluation of TVS
sensitivity to detect intrauterine lesions was based only
on the record of ultrasound images compatible with the
hysteroscopic aspect of the uterine cavity. The complexity
of information used in clinical decision is difficult to address
in a retrospective study. Since we had no access to the full
medical history of the patients, we did not calculate the
predictive value of TVS in this context because this would
only be informative if we knew the expected prevalence of
each lesion according to the patient's sighs and symptoms.

In conclusion, our findings suggest a high prevalence
of unsuspected alterations found by routine hysteroscopy
before IVF, an age-dependent increase in the frequency
of submucous leiomyoma and a low diagnostic sensitivity
of TVS to detect intracavitary lesions. International guide-
lines do not recommend hysteroscopy as first line method
to assess uterine abnormalities in infertile women (Prac-
tice Committee of the American Society for Reproductive
Medicine, 2015), but they do not make specific recommen-
dations for women preparing to IVF. We therefore believe
that additional high quality evidence is needed to define
whether there are any clinical or demographic groups that
might benefit from routine hysteroscopy before IVF.
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