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Resumo

Segundo a literatura, ensaios clinicos recentes ndo demonstraram beneficio em realizar histeroscopia
como exame de rotina antes do tratamento de fertilizagdo in vitro (FIV) em mulheres com exame uterino
normal a ultrassonografia. Entretanto, esses estudos encontraram anormalidades histeroscopicas em menos de
13% dos participantes e, portanto, seus achados podem ndo se aplicar a populagdes com maior prevaléncia de
desordens intrauterinas. Realizamos um estudo transversal retrospectivo incluindo 1141 mulheres submetidas
a histeroscopia ambulatorial antes da fertilizag¢@o in vitro no Hospital das Clinicas da Universidade Federal de
Minas Gerais, entre janeiro de 2012 e Dezembro de 2017. Destas, 961 participantes tiveram a ultrassonografia
transvaginal (USTV) sem alteracdes da cavidade uterina. Alteracdes histeroscopicas estavam presentes em
265 das 961 pacientes com USTV negativo (prevaléncia de 27,6%, intervalo de confianca de 95% [IC]
24,8%—30,5%). Além disso, a prevaléncia de histeroscopias com leiomioma submucoso ndo detectado pelo
ultrassom aumentou significativamente com a idade (p = 0,005, teste do qui-quadrado para tendéncia linear) e
atingiu 7,2% (IC95% 3,5%—14,1%) apo6s os 40 anos. Também observamos que a sensibilidade do USTV
variou de 8% (IC95% 2%—20%) para sinéquias uterinas a 41% (IC95% 28%—56%) para o leiomioma
submucoso, resultando em baixas razdes de verossimilhanca para resultados negativos do USTV. Esses
achados sugerem uma alta prevaléncia de alteragdes insuspeitas encontradas pela histeroscopia de rotina antes
da FIV, um aumento dependente da idade na freqiiéncia de leiomioma submucoso e uma baixa sensibilidade

diagnédstica do USTV em detectar lesdes intrauterinas.



Abstract

Recent clinical trials showed no benefit of performing routine hysteroscopy before in vitro fertilization
(IVF) in women with normal intrauterine imaging. However, these trials found hysteroscopic abnormalities in
less than 13% of the participants and, therefore, their findings might not be applicable to populations with
higher prevalence of intrauterine disorders. We carried out a retrospective cross-sectional study of 1141
consecutive women who underwent outpatient hysteroscopy before IVF at a tertiary academic center. Of
these, 961 participants had a normal transvaginal sonography (TVS) of the uterine cavity. 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 increased significantly
with age (p=0.005, chi-square test for linear trend) and reached 7.2% (95% CI 3.5%-14.1%) after 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. 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.
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Introducio

Estima-se que haja 72 milhdes de casais inférteis em todo o mundo e que 40 milhdes de pessoas
estejam atualmente em busca de tratamento para infertilidade (Boivin ef al., 2007). A defini¢ao mais aceita de
infertilidade ¢ a da Comissao Internacional de Acompanhamento das Tecnologias de Reproducao Assistida
(ICMART) e da Organizagdo Mundial da Saude (OMS), que descreve a infertilidade como "incapacidade de
conseguir uma gravidez clinica ap6s 12 meses ou mais de relacdo sexual desprotegida regular”.

A avaliagdo do casal infértil se baseia na investigacdo das etapas participantes do ciclo reprodutivo,
desde a producdao de gametas até¢ a fecundacdo e desenvolvimento embrionario no ambiente uterino.
Qualidade do embrido, boas condi¢des do ambiente uterino e uso de técnicas laboratoriais adequadas sdo
essenciais para alcangar uma gravidez na fertilizacdo in vitro (FIV).

Dentre as etapas acima citadas, inclui-se a avaliagdo do fator uterino, etapa fundamental da
propedéutica da infertilidade, tendo em vista a prevaléncia elevada de alteragdes uterinas em mulheres
inférteis. Anormalidades na cavidade uterina t€ém um impacto negativo sobre as chances de fertilidade
espontanea, bem como no sucesso de gestacao por fertilizagdo in vitro (FIV) (Di Spiezio Sardo et al., 2016).

Embora o fator uterino represente apenas 2% a 3% das principais causas de infertilidade, a patologia
intrauterina pode estar presente em cerca de um terco das mulheres inférteis submetidas a histeroscopia de
rotina antes da fertilizagao in vitro (FIV) (Bakas et al., 2014, Hinckley and Milki, 2004).

Mesmo pequenas anormalidades da cavidade uterina, tais como os polipos endometriais, pequenos
leiomiomas submucosos, aderéncias e septos podem ter um impacto negativo sobre a possibilidade de
engravidar através da FIV (Smit et al., 2016). Por isso, tem sido sugerido que essas alteragdes devam ser
diagnosticadas e tratadas, a fim de otimizar a condi¢do do ambiente uterino e, assim, o resultado do tratamento
de FIV (Carneiro, 2014, Elsetohy et al., 2015).

A técnica mais completa para avaliacdo da cavidade uterina € a histeroscopia, pois permite a
visualizagao direta das lesdes e o tratamento das principais alteracdes encontradas, em comparagdo a outros
exames de imagem, como a ultrassonografia endovaginal (D1 Spiezio Sardo et al., 2016).

Recentemente, a relevancia da realizagdo da histeroscopia no més anterior a FIV em mulheres com
anatomia uterina normal a ultrassonografia tem sido questionada, uma vez que dois ensaios clinicos
randomizados nao evidenciaram nenhum beneficio em se realizar a histeroscopia de rotina para melhorar as
taxas de nascidos vivos (Di Spiezio Sardo et al., 2016, El-Toukhy et al., 2016). No entanto, ambos os estudos
encontraram anormalidades intracavitarias em menos de 13% dos pacientes investigados e, portanto, seus
resultados podem ndo ser aplicdveis a outras populacdes com maior prevaléncia de alteragdes uterinas

insuspeitas.



Ja que a frequéncia de achados de anormalidades intra-uterinas em pacientes que se submeterdo a FIV
varia de acordo com as caracteristicas da populagdo e os critérios de diagnostico (Bakas et al., 2014, Fatemi et
al., 2010), ainda ¢ importante analisar grandes séries de pacientes submetidas a procedimentos de diagndstico

homogéneos, a fim de esclarecer o impacto da histeroscopia de rotina em revelar alteracdes uterinas antes da
FIV.



Justificativa do Estudo

O papel da histeroscopia como parte da proped€utica para fertilizacdo in vitro em mulheres sem
diagnostico prévio de lesdes intrauterinas ainda ¢ objeto de debate entre os estudiosos.

Uma meta-analise de 2016 incluiu 16 grandes estudos e encontrou um efeito benéfico da histeroscopia
ambulatorial no aumento da taxa de gravidez, com evidéncias de qualidade moderada, para as mulheres com
uma ou mais falhas de implanta¢do apos FIV e também para mulheres submetidas a sua primeira FIV (Di
Spiezio Sardo et al., 2016). Uma possivel explicagdo para as conclusdes acima se baseia na hipdtese de que a
histeroscopia poderia revelar uma anormalidade intrauterina insuspeita em pacientes com um exame de
ultrassonografia prévio normal, contribuindo para melhora das taxas de fertilizagdo neste grupo de pacientes
(D1 Spiezio Sardo et al., 2016).

J& o estudo randomizado controlado denominado “inSIGHT trial”, investigou os efeitos da
histeroscopia na taxa de nascidos vivos, antes da primeira tentativa de fertilizagdo in vitro, com seguimento de
18 meses, na Holanda. A conclusao foi que a histeroscopia de rastreamento nao melhorou as taxas de nascidos
vivos em mulheres com ultrassonografia transvaginal normal que estdo programando o seu primeiro ciclo de
fertilizagdo in vitro (Smit et al., 2016).

Com resultados semelhantes, o estudo multicéntrico randomizado controlado denominado “TROPHY
trial”, realizado no Reino Unido, Bélgica, Itdlia e Republica Checa concluiu que a histeroscopia ambulatorial
em mulheres com ultrassonografia normal e com historia de ciclos de tratamento de FIV sem sucesso nao
melhora a taxa de nascidos vivos (El-Toukhy et al., 2016).

Essa ampla variedade de achados torna dificil definir a frequéncia das anormalidades da cavidade
uterina ndo visualizadas a ultrassonografia e diagnosticadas por histeroscopia de rotina em pacientes que se
submeterdao a FIV e que podem causar um impacto negativo nos desfechos do tratamento de reproducdo
assistida.

Portanto, mais estudos em pacientes candidatas a FIV e sem evidéncia prévia de lesdo intrauterina sdo
necessarios a fim de melhor delinear o papel da histeroscopia nesse grupo de pacientes, o que justifica a

escolha desse tema para a pesquisa.

10



Objetivos

O objetivo principal foi verificar a prevaléncia de anormalidades da cavidade uterina ndo visualizadas
a ultrassonografia e diagnosticadas por histeroscopia ambulatorial de rotina em mulheres que seriam

submetidas a FIV.

Dentre os objetivos secundarios foi avaliada a correlagdo entre a prevaléncia das alteragdes

histeroscopicas e a idade das pacientes investigadas.

Também foi definida a acurdcia do exame de ultrassonografia transvaginal (USTV) em detectar as

mais freqlientes alteracdes na cavidade uterina.

11



Artigo

12



2

10

11

12

13

14

15

16

17

18

19

20

Uterine alterations in women undergoing routine hysteroscopy before in vitro fertilization:

high prevalence of unsuspected lesions

Cecilia S. Monteiro, Ines K. Cavallo, Julia A. Dias, Francisco A.N. Pereira, Fernando M. Reis
Division of Human Reproduction, Hospital das Clinicas, and Department of Obstetrics and

Gynecology, Universidade Federal de Minas Gerais, 30130-100 Belo Horizonte, MG, Brazil

Running title: Routine hysteroscopy before IVF

Correspondence:

Fernando M. Reis, MD, PhD

Division of Human Reproduction, Department of Ob/Gyn
Hospital das Clinicas, UFMG, Av. Alfredo Balena, 110, 9° andar
30130-100 Belo Horizonte, MG, Brazil

Phone: 55 31 3409-9485 Fax: 55 31 3409-9299

E-mail: fmreis@ufmg.br

13



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

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-sectional study of 1141 consecutive women who
underwent outpatient hysteroscopy before IVF at a tertiary academic center. Of these, 961
participants had a normal transvaginal 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 [Cl] 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% CIl 3.5%-14.1%) after 40 years. The sensitivity of TVS ranged from 8%
(95% CIl 2%-20%) for uterine synechiae to 41% (95% Cl 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.

Key words: hysteroscopy, IVF, endometrial polyp, submucous leiomyoma, transvaginal

ultrasound, accuracy
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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). Although uterine factors represent
only 2% to 3% of the primary causes of infertility, intracavitary pathology may be present in
approximately one third of infertile women submitted 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, adhesions, 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 hysteroscopy in the month preceding IVF in
women with normal uterine imaging has been challenged by two randomized clinical trials that
showed no benefit of routine hysteroscopy to improve livebirth rates (EI-Toukhy et al., 2016; Smit
et al., 2016). However, both trials found intracavitary abnormalities 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
pathology 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 populations is needed to
clarify the impact of routine hysteroscopy 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 evaluating 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.
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Materials and methods

We carried out a single center, retrospective cross-sectional 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 participants had a negative TVS, defined as absence of visible intracavitary abnormal
structures, thickening, malformation or distortion. For the purpose of this study, adnexal masses
and subserous/intramural fibroids not distorting the uterine 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 menstrual cycle. The time interval between TVS and hysteroscopy
ranged from 0 to 60 days.

The study was approved by the Research Ethics Committee 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.

89 Hysteroscopic examination

90 Hysteroscopy examination was performed using the vaginoscopic approach, without
91 previous anesthesia or cervical dilatation, and was scheduled for the follicular phase of the

92  menstrual cycle (up to the 10th day of the cycle). Patients were instructed to take oral

93  antispasmodic medication 30 minutes before the procedure.

The examinations were performed by in training physicians under direct supervision of 3
experienced gynecologic endoscopists. The equipment used was a rigid Karl Storz Telescope with
30-degree oblique view, 2.9 mm inner diameter and a 4.1mm outer sheath. The uterine cavity was
97  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
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99 recorded on a standardized form.

100

101  Statistical Analysis

Categorical data (primary vs. secondary infertility, main cause of infertility, prevalence of
lesions) were summarized as simple or relative frequencies and tested with Chi-square or Fisher's
exact test, as appropriate. Continuous variables (age, length of infertility, menstrual 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 (Cl). We used the statistical software package
111 SPSS version 22 (IBM, Armonk, NY, USA).

112
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114 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 cancelled before starting
and 8 cases had incomplete examination due to patient intolerance and/or technical difficulties,
118  e.g. cervical stenosis with failed access and excess bleeding or mucus. The final sample
comprised 1141 completed 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
121 proportion of primary to secondary infertility (Table 1).

Uterine alterations were found by hysteroscopy in 351/1141 patients of the whole cohort

123 (prevalence 30.7%, 95% CIl 28.2%-33.5%) and in 265/961 patients with a negative TVS
(prevalence 27.6%, 95% CIl 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 submucous leiomyoma (2.5% [1,7% to
126 3.7%]), 30 cases of uterine synechiae (3.1% [2.2% to 4.4%]), and 37 cases 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 endometrial "thickening" (3.4%), defined by elevated endometrial surface upon contact
with the hysteroscope (Table 2). The number of hysteroscopies needed to detect one unsuspected
131  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 non-significant increases
in the frequency of endometrial 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
significantly 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
138  trend was seen in the group with a positive TVS (not shown).

Table 3 shows that TVS had low sensitivity in diagnosing the main intrauterine alterations
detected by hysteroscopy. The sensitivity of TVS ranged from 8% (95% CI 2%-20%) for uterine

synechiae to 41% (95% Cl 28%-56%) for submucous leiomyoma, resulting in low likelihood ratios
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142  for negative TVS results. Conversely, TVS findings had very high specificity in all types of lesion
143  evaluated, ranging from 95% specificity (95% Cl 93%-96%) for submucous leiomyoma to 100%
144  (95% CIl 99%-100%) for uterine malformation. This specificity translated into high likelihood ratios
145  for positive TVS results (Table 3).
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148 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., 2016). 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 identified 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 addition, the prevalence of
unsuspected lesions may vary depending 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
159  prevalence of hysteroscopic findings not detected by a previous TVS.
In the present study we detected endometrial polyps more often in women older than 40
compared to the younger age strata, although the prevalence did not increase 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 implantation failure (Perez-Medina et al., 2005). Moderate
quality evidence from a single clinical trial suggests that hysteroscopic polypectomy increases the
odds of pregnancy following intrauterine insemination (Bosteels et al., 2015; Perez-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 contributes to
IVF failure (Ezzati et al., 2009). Based on consistent findings of cohort studies, an American
Society of Reproductive Medicine (ASRM) expert group found grade B evidence that performing
myomectomy of submucosal leiomyoma improves clinical pregnancy rates (Medicine, 2017). Inthis

study, TVS detected only 41% of the cases in whom hysteroscopy eventually identified a
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submucous 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 hysteroscopy 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 possible 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; Medicine, 2016; Tomazevic et al., 2010).
However, hysteroscopy alone is not able to evaluate the external format of the uterus andtherefore
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 (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 evidence, that it is reasonable to consider septum incision in infertile women
(Medicine, 2016). Treating uterine 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 endometrial thickening,
presence of free fluid in the pelvis and painful uterine mobilization during imaging, or at
hysteroscopy by the presence of edema and focal or diffuse hyperemia. 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 patients 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.
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The value of hysteroscopy as a routine investigation in the management of infertile women
is a matter of debate. 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
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., 2016).
Afterwards, 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
hysteroscopic 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 performing
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 confidence intervals,
and the standardized hysteroscopic procedures 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 standardized medical reports from a single center. The hysteroscopies
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 analysis of the lesions identified. Therefore, the main evaluation of
the lesions was based on visual findings in hysteroscopy. Another limitation of the study is that the
inter-operator variation of the diagnostic performance could not be measured retrospectively.
Finally, our evaluation of TVS sensitivity to detect intrauterine lesions was based only on therecord
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.
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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 signs 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
guidelines do not recommend hysteroscopy as first line method to assess uterine abnormalities in
infertile women (Practice Committee of the American Society for Reproductive, 2015), but they do
not make specific recommendations 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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314
315 Figure Legends

316

317 Figure 1: Study flow chart.

318
319  Figure 2: Prevalence of hysteroscopic alterations with 95% confidence interval (A) and according
320 to age (B) in women with normal TVS imaging of the uterine cavity (n=961).

321
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Table 1: Characteristics of the study participants.

All TVS positive TVS negative P
value

(n=1141) (n=180) (n=961)
Age (years) 354+47 36.1+4.9 35.3+4.7 0.031
Length of infertility (years) 7.7 £4.2 7.5+47 7.7+41 0.611
Menstrual cycle day 87+£1.9 87+22 87+1.9 0.221
Infertility
Primary 613/901 (68%)  85/134 (63%) 528/767 (69%) 0.255
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 mean + standard 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.



328 Table 2: Hysteroscopic findings

329
All TVS positive TVS negative P value
(n=1141) (n=180) (n=961)
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
330 The sum of all alterations is higher than the number of hysteroscopies with “any alteration”

331 because some patients had more than one type of lesion.

332 P values refer to the comparison between TVS positive and TVS negative groups (Chi-square or

333 Fisher's exact test, as appropriate).

334
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335 Table 3: Diagnostic accuracy of transvaginal sonography to detect uterine lesions using

336  hysteroscopy as reference.

Endometrial Polyp Submucous Uterine Uterine Malformation
Leiomyoma Synechiae

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)

337 Data are presented as percentage with 95% confidence interval

338 LR+: positive likelihood ratio; LR-: negative likelihood ratio
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Consideracoes Finais

O papel da histeroscopia de rotina no manejo das mulheres inférteis com

indicagdo de FIV ¢ uma questdo em debate.

Hé evidéncias na literatura de que a realizacdo de histeroscopia de rotina pode
aumentar as chances de gravidez em mulheres com uma ou mais falhas de implantagdo
apos FIV e também em mulheres submetidas a sua primeira FIV (Di Spiezio Sardo et

al., 2016, Fatemi et al., 2010).

Por outro lado, estudos mais recentes (El-Toukhy et al., 2016, Smit et al., 2016)
ndo demonstraram beneficio da histeroscopia de rotina para melhorar a taxa de nascidos
vivos entre as mulheres que se submeteriam a FIV. Entretanto, a prevaléncia de
alteracdes histeroscopicas nesses dois estudos foi baixa (<13%) em comparacdo com a
populacdo estudada no presente estudo (27,6%), podendo sugerir que na nossa
populacdo o beneficio potencial da realizacdo da histeroscopia de rotina antes da FIV
poderia ser subestimado se extrapolarmos as conclusdes dos ensaios clinicos feitos em

populagdo com menor prevaléncia de lesoes.

Nosso estudo encontrou uma alta prevaléncia de alteragcdes intra-uterinas
insuspeitas diagnosticadas pela histeroscopia de rotina antes da FIV nas pacientes em
tratamento no Hospital das Clinicas da Universidade Federal de Minas Gerais.
Detectamos baixa sensibilidade diagndstica da ultrassonografia transvaginal para
diagnosticar lesdes intra-uterinas que poderiam comprometer a eficiéncia do tratamento

em reproducado assistida.

Acreditamos que ensaios clinicos randomizados controlados adicionais de alta
qualidade sejam necessarios para definir com precisdo se ha algum perfil de pacientes
do ponto de vista clinico ou demografico/etario que possa se beneficiar da histeroscopia

de rotina antes da fertilizacao in vitro.
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Anexo I

Técnica do exame de histeroscopia ambulatorial

Stefano Bettocchi teve um papel significativo no desenvolvimento e propagacao
de histeroscopia ambulatorial com o desenvolvimento e a criagdio de um novo
revestimento de 5 mm de didmetro e uma seccdo transversal de forma oval. Essas
inovagdes tornaram o instrumento mais ergondomico, contribuindo para a realizagcdo de
histeroscopia como um procedimento ambulatorial.

O desenvolvimento da histeroscopia ambulatorial tem permitido uma abordagem
minimamente invasiva de lesdes intrauterinas por meio da visualiza¢do da vagina, da
cavidade endometrial, dos Ostios tubdrios e do canal endocervical (Fatemi,et a/, 2010).

O exame de histeroscopia diagnostica alteracdes na cavidade uterina, como
miomas, polipos e malformacdes, que poderdo ser corrigidos cirurgicamente, além de
permitir a biopsia endometrial (Fatemi,et al, 2010).

Os procedimentos de histeroscopia foram realizados em carater ambulatorial
utilizando a abordagem vaginoscoOpica, sem anestesia ou dilatagdo cervical prévia, e
foram programados para a fase folicular do ciclo menstrual.

A abordagem vagino-histeroscopica consiste em um procedimento menos
invasivo e mais acessivel, uma vez que evita o uso do espéculo e da pinca de Pozzi para
introduzir o histeroscopio, respeitando a anatomia do canal endocervical, reduzindo a
dor durante o exame. Além disso, oferece uma avaliagdo ampliada das paredes
vaginais,fundo de saco, e ectocervice, que sdo areas anatdmicas ndo adequadamente
estudadas pela ultrassonografia e histeroscopia tradicional.

Os exames foram realizados pelos médicos residentes do Hospital das
Clinicas sob supervisao direta dos preceptores do Laboratorio de Reproducao Humana.
Foram usados equipamentos com o6tica Storz Telescope 30°, 2,9mm de didmetro, 30 cm
de comprimento, rigida, com camisa de exame de 4,Imm (Figura). A vagina e a
cavidade uterina foram distendidas com soro fisiologico 0,9% sob a pressdo de 30-40
mmHg. As pacientes foram orientadas a usar 2 comprimidos de analgésico (buscopam,

dipirona), 30 minutos antes do exame.
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Otica Storz Telescope 30°, 2,9mm de diametro, 30 cm de comprimento,

rigida, com camisa de exame de 4,1imm, camisa Bettocchi
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Anexo 11

Ficha padrao de laudo de Histeroscopia Diagnostica do Laboratorio de Reprodugao
Humana do Hospital das Clinicas

HISTEROSCOPIA DIAGNOSTICA - Aparelho: Storz 3 mm
Paciente:

Data: Data Nascimento:
Idade: anos DUM:
Médico solicitante:

Resumo do quadro clinico:

HISTEROSCOPIA

Canal Endocervical:

Cavidade uterina:
Istmo:

Morfologia:
Regido cornual e orificios tubareos:

Mucosa endometrial:

Aspecto ao contato:

Conclusao:
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