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Outline

•Surgery for :
• Endometriotic cysts
• Hydrosalpinx
•Myoma uteri
• Endometrial polyps
•Uterine septum
• Endometrial injury/scratching
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Pelvic Endometriosis

• Affects 6–10% of reproductive-
aged women, with a reported 
higher prevalence among 
women affected by infertility. 

• Ovarian endometrioma(s) can 
be found in up to 17–44% of 
women with endometriosis 
and are often associated with 
the severe form of the disease. 

. 

• The presence of an endometrioma can often present a 

clinical dilemma during the course of fertility 
treatment. 

Jayaprakasan K, Becker C, Mi6al M on behalf of the Royal College of Obstetricians and Gynaecologists. The 
Effect of Surgery for Endometriomas on Fer2lity. Scien2fic Impact Paper No. 55. BJOG 2017; 125:e19–e28. 
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Endometriosis-related infertility

• Theories: 
1. Tubo-ovarian 

anatomic 
distortion

2. Chronic 
inflammation

3. Reduced 
endometrial 
receptivity

4. Decreased ovarian 
reserve

5. Altered oocyte and 
embryo quality

. 

Jayaprakasan K, Becker C, Mi6al M on behalf of the Royal College of Obstetricians and Gynaecologists. The 
Effect of Surgery for Endometriomas on Fer2lity. Scien2fic Impact Paper No. 55. BJOG 2017; 125:e19–e28. 

inducing infertility [34]. Interestingly, it has been found

that both endometriotic cells and macrophages are
responsible for the high concentration of reactive oxygen

species in PF of women with endometriosis [35]. These

reactive oxygen and nitrogen species may negatively affect
embryo implantation and sperm viability in the peritoneal

microenvironment. The effects of free radicals on oocytes,

sperm, and embryos have also been implicated in poor
reproductive outcomes in assisted reproductive technolo-

gies (ART) [36].

Dysregulated endometrial function

Several studies have suggested that implantation is not
affected in patients with endometriosis. The presence of

severe endometriosis [37] or bilateral ovarian endometri-

oma [36] does not lower implantation or pregnancy rates.
Infertility in these patients is not related to an endometrial

environment affecting endometrial receptivity [37, 38].

However, endometrial receptivity, which allows the
developing embryo to implant, is a complex process

involving regulation by hormones, cytokines, adhesion

molecules, and other factors [39]. Defective ‘‘window of
implantation’’ due to the inadequate expression of various

endometrial receptivity molecules may occur in the endo-

metrium of women with endometriosis [40]. Integrins were
proposed to be sensitive indicators of the endometrial

receptive state. The expression of amb3 integrin occurs

during the window of implantation in healthy controls and
the absence of it is associated with poor reproductive

outcomes [41]. Reduced endometrial expression of the avb
integrin, which may interfere with embryo attachment
during the time of implantation, has been described in

some women with endometriosis [42, 43] and with unex-

plained infertility [44]. Moreover, decreased expression of
four biomarkers of implantation, such as glycodelin A,

osteopontin, lysophosphatidic acid receptor 3, and

HOXA10, indicate impaired endometrial receptivity in
patients with endometriosis [45]. Some women with

endometriosis also exhibit very low levels of an enzyme

involved in the synthesis of the endometrial ligand for
L-selectin (a protein that coats the trophoblast on the sur-

face of the blastocyst) [46].

New scoring system for infertility

The American Fertility Society (AFS) (now the American

Society for Reproductive Medicine, or ASRM) proposed a

classification system in 1979 [47], which was modified in
1985 [48]; it classifies the disease as minimal (Stage I),

mild (Stage II), moderate (Stage III) or severe (Stage IV).

Currently, revised American Society of Reproductive
Medicine Classification (r-ASRM classification) is the

most widely used staging system of endometriosis.

Unfortunately, it has a limited predictive ability for preg-
nancy outcome after surgery [49, 50]. In 2002, Fujishita

et al. modified the r-AFS classification by adding TOP

score (fallopian tubes, ovaries, peritoneum and other fac-
tors) and assessed the fertility rate. According to TOP

classification, the pregnancy rate was mostly affected by

tubal condition, and they suggested that individual tubal
condition may have a clinically predictive value in

assessing the reproductive outcome of women with

endometriosis. However, they did not consider the factors
affecting pregnancy, e.g., patient age [50].

The new staging system, endometriosis fertility index

(EFI), was developed by Adamson and Pasta in 2010 to
predict fecundity after endometriosis surgery. EFI is a

scoring system that not only assesses the historical factors

at the time of surgery (age, duration of infertility, and
pregnancy history), but also evaluates least-function (LF)

Fig. 1 Association of
Interleukin-6 and infertility

Reprod Med Biol (2016) 15:217–225 219

123

http://creativecommons.org/licenses/by-nc-sa/3.0/


Th is w ork is licensed  under a Crea2ve Com m ons A6 ribu2on-N onCom m ercia l-ShareA like 3 .0  U nported  License.

7

Endometriosis-related infertility

• Surgical treatment of 
endometriosis and 
endometrioma prior to 
IVF/ICSI is widely 
practiced 

• Surgical treatment on 
endometrioma could 
be detrimental to 
ovarian reserve and 
adversely affect IVF/ICSI 
reproductive outcomes

. 

Jayaprakasan K, Becker C, Mi6al M on behalf of the Royal College of Obstetricians and Gynaecologists. The 
Effect of Surgery for Endometriomas on Fer2lity. Scien2fic Impact Paper No. 55. BJOG 2017; 125:e19–e28. 
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who underwent IVF/ICSI for indications not related to endometriosis, (ii)
women with endometriosis in the absence of endometrioma or (iii)
women with endometrioma that was left untreated, (iv) women who had
endometrioma treated by different surgical techniques.

Type of interventions
Surgical treatment for endometriomas includes drainage of the endome-
trioma without removal of the cyst wall, with or without coagulation of the
cyst wall (laparoscopic or transvaginal ultrasound guided), or cystectomy
with drainage and/or excision/stripping of the cyst wall (by laparoscopy/
laparotomy or both). Aspiration of endometrioma during oocyte retrieval
was not considered an operative surgical treatment prior to IVF/ICSI.

We included participants who either underwent IVF or ICSI or both. We
excluded participants who underwent gamete intra-fallopian transfer or
in vitro maturation.

Type of outcome measures
The primary outcome measure was LBR per woman, defined as the numberof
deliveries that resulted in at least 1 live born baby expressed per 100 patients.

Secondary outcome measures were as follows: (i) CPR per woman,
defined as pregnancy diagnosed by ultrasonographic visualization of one or
more gestational sacs or definitive clinical signs of pregnancy and was
expressed per 100 patients (Zegers-Hochschild et al., 2009), (ii) mean
number of oocytes retrieved per cycle, (iii) MR, (iv) fertilization rate, (v) im-
plantation rate, (vi) rates of adverse outcomes including cycle cancellation
and surgical complications such as infection, bleeding or pain during
IVF/ICSI. Where available, comparison was also made between participants’

characteristics of ovarian reserve: antral follicle count (AFC), follicle stimulat-
ing hormone (FSH) and anti-mullerian hormones (AMH).

Search methods for identification of studies
We searched all published and unpublished studies from January 1980 to De-
cember 2014 on surgical treatment of endometrioma and IVF/ICSI out-
comes, without language restriction and in consultation with a search
methodologist.

Electronic searches
The following electronic databases, trial registers and websites were
searched: MEDLINE, EMBASE, Cochrane Central register of Controlled
Trials, and Web of Science. A search strategy was carried out based on the
following keywords and/or medical subject heading (MeSH) terminology:
IVF/ICSI, endometriosis, endometrioma, IVF, ICSI, in vitro fertilization,
ICSI, outcome, pregnancy and live birth.

Searching other resources
Reference lists of all primary and review articles were hand searched, and
experts in the field were contacted to obtain additional articles not captured
in the electronic searches. Relevant journals and conference abstracts that
were not covered in the databases were also hand searched.

Data collection and analysis
Selection of studies
After a primary screen of all titles and abstracts retrieved (by M.H.), the full
texts of all potentially eligible studies were retrieved. Two review authors

Figure 1 Risks of surgical treatment of endometrioma before ART and risks of intact endometrioma during ART.

Impact of endometrioma on IVF/ICSI outcomes 811

D
ow

nloaded from
 https://academ

ic.oup.com
/hum

upd/article-abstract/21/6/809/628247 by guest on 13 S
eptem

ber 2018

Hamdan M, Dunselman G, Li TC, Cheong Y. The impact of endometrioma on IVF/ICSI outcomes: a systematic review and 
metaanalysis. Hum Reprod Update. 2015 Nov-Dec;21(6):809-25. doi: 10.1093/humupd/dmv035. Epub 2015 Jul 12. Review.

Risks of surgical treatment of endometrioma before 
ART and risks of intact endometrioma during ART. 

http://creativecommons.org/licenses/by-nc-sa/3.0/


Th is w ork is licensed  under a Crea2ve Com m ons A6 ribu2on-N onCom m ercia l-ShareA like 3 .0  U nported  License.

• Expectant vs surgical management? 

• The recommended treatment should be guided 

by: 

Endometriosis-related infer0lity

• the woman’s 

symptoms

• fertility prognostic 
factors, including age 

and ovarian reserve
• previous treatment 

history 

• nature of the cyst
• wishes of the 

woman
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background: Endometriosis is a disease known to be detrimental to fertility. Women with endometriosis, and the presence of endome-
trioma, may require artificial reproductive techniques (ART) to achieve a pregnancy. The specific impact of endometrioma alone and the impact of
surgical intervention for endometrioma on the reproductive outcome of women undergoing IVF/ICSI are areas that require further clarification.
The objectives of this review were as follows: (i) to determine the impact of endometrioma on IVF/ICSI outcomes, (ii) to determine the impact of
surgery for endometrioma on IVF/ICSI outcome and (iii) to determine the effect of different surgical techniques on IVF/ICSI outcomes.

methods: We performed a systematic review and meta-analysis examining subfertile women who have endometrioma and are undergoing
IVF/ICSI, and who have or have not had any surgical management for endometrioma before IVF/ICSI. The primary outcome was live birth rate
(LBR). Our secondary outcomes were clinical pregnancy rate (CPR), mean number of oocyte retrieved (MNOR), miscarriage rate (MR), fertil-
ization rate, implantation rate, antral follicle count (AFC), total stimulating hormone dose, and any rates of adverse effects such as cancellation and
associated complications during the IVF/ICSI treatment.

results: We included 33 studies for the meta-analysis. The majority of the studies were retrospective (30/33), and three were RCTs. Com-
pared with women with no endometrioma undergoing IVF/ICSI, women with endometrioma had a similar LBR (odds ratio [OR] 0.98; 95% CI
[0.71, 1.36], 5 studies, 928 women, I2 ¼ 0%) and a similar CPR (OR 1.17; 95% CI [0.87, 1.58], 5 studies, 928 women, I2 ¼ 0%), a lower mean

& The Author 2015. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oup.com

Human Reproduction Update, Vol.21, No.6 pp. 809–825, 2015
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Figure 3 (a) Forest plot of LBR, CPR, MR and CR for endometrioma versus no endometrioma. (b) Forest plot of MNOR, Baseline FSH, Total FSH, AFC
for endometrioma versus no endometrioma.
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Effect of 
intact 
endometrioma 
on IVF/ICSI 
outcomes

Intact endometrioma vs no endometriosis:
• similar LBR , clinical pregnancy rates and 

miscarriage rates
• higher cancellation rates, FSH levels
• lower number of mature oocytes retrieved.
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conclusions can be drawn would be those relating specifically to women
with bilateral endometriomas; however, it is not possible to extrapolate
such data from the current available published studies. The physiological
functional compensation of one ovary in the presence of a compromised
contralateral ovary, coupled with the use of stronger gonadotrophin
ovarian stimulation, as shown by the higher dose of FSH required for
ovarian stimulation in women who had surgery prior to their IVF/ICSI,
maywell account for the observation that surgery did not have any appar-
ent impact on the LBR. However, such compensatory mechanisms may
not be present in those already with a lower ovarian reserve, where an
even lower than usual cumulative LBR maybe pre-empted given the addi-
tive impact of lower oocyte yield in these patients and the presumptive

effect on reducing the number of embryos potentially available for
frozen embryo transfers. Hence, the presence of endometrioma
would be a justifiable indication for the assessment of ovarian reserve
prior to surgery even in the younger patients. It is hence important to
consider individualizing the care of women with endometrioma prior
to IVF/ICSI, adopting a more conservative approach in those who are
asymptomatic, are older or have established low ovarian reserve. The
advantages of pituitary down-regulation prior to IVF/ICSI may in this
case be helpful (Sallam et al., 2006).

Our study has highlighted the lack of clinical studies examining the
complications associated with the surgical treatment of endometrioma
(Dunselman et al., 2014) and the complication rate during the course

Figure 5 (a) Forest plot of LBR, CPR, MR and CR for women with treated endometrioma versus intact endometrioma. (b) Forest plot of MNOR, Base-
line FSH, Total FSH and AFC for women with treated endometrioma versus intact endometrioma.
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Impact of 
surgical 
intervention of 
endometrioma 
on IVF/ICSI 
outcomes: 
Endometrioma 
(surgically 
treated) versus 
intact 
endometrioma 

Women with endometrioma who had surgical 
treatment had a lower AFC and required a higher 
dose of FSH. 
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Recommendations:

1. Cystectomy for an endometrioma, prior to undergoing 
IVF treatment, does not improve pregnancy rates. 

2. Surgery prior to ART can be considered for:
1. management of endometriosis-associated pain
2. increasing the accessibility of the follicles during oocyte 

retrieval procedures, or 
3. to ameliorate any concern for malignancy. 
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study question: What is the optimal management of women with endometriosis based on the best available evidence in the literature?

summary answer: Using the structured methodology of the Manual for ESHRE Guideline Development, 83 recommendations were for-
mulated that answered the 22 key questions on optimal management of women with endometriosis.

what is known already: The European Society of Human Reproduction and Embryology (ESHRE) guideline for the diagnosis and
treatment of endometriosis (2005) has been a reference point for best clinical care in endometriosis for years, but this guideline was in need
of updating.

study design, size, duration: This guideline was produced by a group of experts in the field using the methodology of the Manual for
ESHRE Guideline Development, including a thorough systematic search of the literature, quality assessment of the included papers up to January
2012 and consensus within the guideline group on all recommendations. To ensure input from women with endometriosis, a patient represen-
tative was part of the guideline development group. In addition, patient and additional clinical input was collected during the scoping and review
phase of the guideline.

participants/materials, setting, methods: NA.

main results and the role of chance: The guideline provides 83 recommendations on diagnosis of endometriosis and on the
treatment of endometriosis-associated pain and infertility, on the management of women in whom the disease is found incidentally (without pain
or infertility), on prevention of recurrence of disease and/or painful symptoms, on treatment of menopausal symptoms in patients with a history of
endometriosis and on the possible association of endometriosis and malignancy.

limitations, reasons for caution: We identified several areas in care of women with endometriosis for which robust evidence is
lacking. These areas were addressed by formulating good practice points (GPP), based on the expert opinion of the guideline group members.

wider implications of the findings: Since 32 out of the 83 recommendations for the management of women with endomet-
riosis could not be based on high level evidence and therefore were GPP, the guideline group formulated research recommendations to guide
future research with the aim of increasing the body of evidence.

† ESHRE pages content are not externally peer reviewed. This manuscript has been approved by the Executive Committee of ESHRE.

& The Author 2014. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
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Recommendations: 

3. Counsel women about the risk of reduced ovarian function 
following surgical intervention and even the possible risk of 
an oophorectomy. 

4. The decision to proceed with surgery for an endometrioma 
should be carefully considered:
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study question: What is the optimal management of women with endometriosis based on the best available evidence in the literature?

summary answer: Using the structured methodology of the Manual for ESHRE Guideline Development, 83 recommendations were for-
mulated that answered the 22 key questions on optimal management of women with endometriosis.

what is known already: The European Society of Human Reproduction and Embryology (ESHRE) guideline for the diagnosis and
treatment of endometriosis (2005) has been a reference point for best clinical care in endometriosis for years, but this guideline was in need
of updating.

study design, size, duration: This guideline was produced by a group of experts in the field using the methodology of the Manual for
ESHRE Guideline Development, including a thorough systematic search of the literature, quality assessment of the included papers up to January
2012 and consensus within the guideline group on all recommendations. To ensure input from women with endometriosis, a patient represen-
tative was part of the guideline development group. In addition, patient and additional clinical input was collected during the scoping and review
phase of the guideline.

participants/materials, setting, methods: NA.

main results and the role of chance: The guideline provides 83 recommendations on diagnosis of endometriosis and on the
treatment of endometriosis-associated pain and infertility, on the management of women in whom the disease is found incidentally (without pain
or infertility), on prevention of recurrence of disease and/or painful symptoms, on treatment of menopausal symptoms in patients with a history of
endometriosis and on the possible association of endometriosis and malignancy.

limitations, reasons for caution: We identified several areas in care of women with endometriosis for which robust evidence is
lacking. These areas were addressed by formulating good practice points (GPP), based on the expert opinion of the guideline group members.

wider implications of the findings: Since 32 out of the 83 recommendations for the management of women with endomet-
riosis could not be based on high level evidence and therefore were GPP, the guideline group formulated research recommendations to guide
future research with the aim of increasing the body of evidence.

† ESHRE pages content are not externally peer reviewed. This manuscript has been approved by the Executive Committee of ESHRE.
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1. Age of the woman
2. ovarian reserve status
3. unilaterality /bilaterality

of the disease
4. number and size of the 

cysts
5. symptoms

6. presence or absence of 
suspicious radiological 
features

7. extent of extraovarian 
disease 

8. history of previous ovarian 
surgery.
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Results:
• Aspira2on was associated with greater number of mature 

oocytes retrieved (MD 0.50, 95% CI 0.02 to 0.98) and 
increased ovarian response (E2 levels on day of hCG
injec2on) (MD 685.3, 95% CI 464.50 to 906.10) compared 
to expectant management.

• Aspira2on versus cystectomy showed no evidence of a 
difference in CPR or the NMOR. 
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OPINION

Management of endometriomas
in women requiring IVF: to touch
or not to touch
Juan A. Garcia-Velasco1,* and Edgardo Somigliana2

1IVI Madrid, Rey Juan Carlos University, Av. del Talgo 68, Madrid 28023, Spain 2Infertility Unit, Ospedale Maggiore Policlinico, Mangiagalli
and Regina Elena, Milan, Italy

*Correspondence address. E-mail: jgvelasco@ivi.es

The classic, unproven dogma that ovarian endometrioma should be removed in all infertile women prior to IVF has been recently questioned.
There is currently insufficient data to clarify whether the endometrioma-related damage to ovarian responsiveness precedes or follows
surgery. Both endometrioma-related injury and surgery-mediated damage may be claimed to be involved and the relative importance of
these two insults remains to be clarified. Convincing evidence has emerged showing that responsiveness to gonadotrophins after ovarian
cystectomy is reduced. Conversely, the impact of surgery on pregnancy rates is unclear since no deleterious effect has been reported.
Of relevance here is that surgery exposes women to risk related to a demanding procedure whereas risks associated with expectant manage-
ment are mostly anecdotal or of doubtful clinical relevance. We recommend proceeding directly to IVF to reduce time to pregnancy, to avoid
potential surgical complications and to limit patient costs. Surgery should be envisaged only in presence of large cysts (balancing the threshold
to operate with the cyst location within the ovary), or to treat concomitant pain symptoms which are refractory to medical treatments, or
when malignancy cannot reliably be ruled out.

Key words: ovarian endometriomas / surgery / IVF / ovarian responsiveness / pregnancy rates

Introduction
Endometriosis affects approximately 10% of the female population in
their fertile years and 10–25% of patients requiring assisted reproduc-
tion treatment (ART). Endometriotic ovarian cysts are a common
form of the disease and may be present in up to 20–40% of
women with endometriosis scheduled for IVF (Jenkins et al., 1986;
Vercellini et al., 2003).

Classical surgical management of endometriotic ovarian cysts in
patients requiring IVF has been recently challenged by evidence
questioning the benefits of surgery in many, if not all, of these cases.
The old aphorism ‘when in doubt, cut it out’ has been replaced
with a more evidence-based approach, that tries to balance carefully
the advantages as well as the complications of cyst removal prior to
ART (Somigliana et al., 2006a; Garcia-Velasco, 2008).

In the present article, we will try to dissect what is the impact of
endometriotic cysts on ovarian response and whether surgery may
prove beneficial and we will try to balance the pros and cons of a
surgical approach prior to ART.

For this purpose, we did an extensive search of the published
English literature in Medline from 1990 to 2008, with the keywords
‘endometriosis’, ‘endometrioma’, ‘endometriotic’, ‘IVF’, ‘ICSI’ and

‘in vitro fertilization’ and relevance was evaluated after reading the
abstracts. Manual search of review articles and cross references com-
pleted the search. Articles with an inappropriate design were rejected.

Endometriomas and ovarian
responsiveness
Ovarian responsiveness to hyperstimulation plays a crucial role in
determining the success rate of IVF. In women developing few follicles
despite the use of elevated dosages of gonadotrophins, the prognosis
is worse (Broekmans et al., 2006; Van Voorhis, 2007).

In this regard, it is noteworthy that that ovarian responsiveness is
damaged after the presence and excision of ovarian endometrio-
mas (Gupta et al., 2006; Somigliana et al., 2006a). In a recent meta-
analysis, Gupta et al. showed that the number of developing follicles
and the number of retrieved oocytes are lower in affected women
when compared with controls who were unaffected. Specifically,
0.9 (95% CI 21.4, 20.3) fewer follicles developed and 1.7 (95% CI
23.2, 20.2) fewer oocytes were retrieved in these women (Gupta
et al., 2006). Data emerging from subsequent studies on this
issue tend to confirm these findings (Esinler et al., 2006; Somigliana

& The Author 2008. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oxfordjournals.org
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Recommendations:

1. Laparoscopic surgical removal of ovarian endometriotic cysts prior to 
IVF does not offer any additional benefit in terms of fertility 
outcomes. 

2. We recommend proceeding directly to IVF to reduce time to 
pregnancy, to avoid potential surgical complications and to limit 
patient costs. 

3. Surgery should be reserved for specific cases such as: treat 
concomitant pain symptoms  or when malignancy cannot be reliably 
ruled out, or in the presence of large cysts. 
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On the other hand, the expectant strategy is also associated with
potential risks. They are the following:

(i) Missing an occult early stage malignancy. Surgical removal and his-
tological examination are considered mandatory to identify early
ovarian cancer. Despite recent progresses in diagnostic tools
(Visintin et al., 2008), this risk cannot currently be definitely
ruled out. The two largest available series concerning the risk
of occult malignancy in endometriotic samples reported a fre-
quency of 0.8 and 0.9%, thus suggesting that this event is rare
but possible (Mostoufizadeh and Scully, 1980; Stern et al.,
2001). A careful sonographic evaluation and strict monitoring
over time may nearly annul this possibility (Eskenazi et al.,
2001).

(ii) Development of a pelvic abscess. The bloody content of an endo-
metrioma may serve as an excellent culture medium and may
facilitate the spread of an infection process. Not surprisingly,
the development of a pelvic abscess following oocyte retrieval
has been repeatedly reported (Tsai et al., 2005; Benaglia et al.,
2008a). Clinical management of these cases is demanding and
surgery may be necessary. The incidence of this frightful compli-
cation seems however rare. In an effort to determine the magni-
tude of this risk, Benaglia et al. have evaluated the frequency of
this complication in women with endometriomas in a large con-
secutive series of 214 oocyte retrieval procedures (Benaglia et al.,
2008a). This complication was never observed (0.0%; 95% CI
0.0–1.7) suggesting that this risk is at least below 1.7%. In this
regard, we however believe that prophylactic antibiotics should
be routinely used and that every effort should be made to
avoid the puncture of the endometrioma.

(iii) Progression of endometriosis. Since endometriosis is an estrogen-
dependent disease and ART cycles determine a substantial
increase in the peripheral levels of this hormone, a certain
degree of alarmism about possible detrimental effects is
common among affected patients and appears theoretically jus-
tified. Benaglia et al. have recently reported reassuring data
(Benaglia et al., 2008b). These authors have prospectively eval-
uated 48 women with endometriomas undergoing IVF and
measured the dimension of the cysts before and 2–6 months
after the procedure. They failed to document any significant
modification.

(iv) Other complications. Other complications of unoperated endo-
metriomas include risk of causing the rupture of the endome-
trioma (Dicker et al., 1993; Garcia-Velasco et al., 1998),
possible follicular fluid contamination with endometrioma
content, difficulties during oocyte retrieval (Somigliana et al.,
2006a) and increased obstetric complications such as preterm
birth or intrauterine growth restriction (Fernando et al., 2008).
Data regarding the first risk is anecdotal, whereas the effects of
endometriotic fluid on the oocyte quality are still debated
(Dmowski et al., 1995; Khamsi et al., 2001; Suwajanakorn
et al., 2001). The benefits of surgery in facilitating oocyte retrieval
may however be considered taking into account endometrioma
location within the ovary, specially if healthy follicles are
located behind the cyst and the ovary is fixed. Finally, there is
no evidence that surgery may significantly overcome the reported
increased obstetric complications.

Conclusions and
recommendations
In conclusion, what is the benefit, if any, of removing ovarian endome-
triotic cysts prior to IVF? There is convincing evidence that responsive-
ness to gonadotrophins after ovarian cystectomy is reduced and the
number and quality of oocytes retrieved are at least not improved.
Moreover, surgery exposes women to the dangerous risks inevitably
related to a demanding surgery. In contrast, risks associated with
expectant management are mostly anecdotal or of doubtful clinical
relevance.

Overall, laparoscopic surgical removal of ovarian endometriotic
cysts prior to IVF does not offer any additional benefit in terms
of fertility outcomes. We thus recommend generally proceeding
directly to IVF to reduce time to pregnancy, to avoid potential sur-
gical complications and to limit patient costs. Surgery should be
envisaged in specific circumstances (see Table I), such as to treat
concomitant pain symptoms which are refractory to medical treat-
ments, or when malignancy cannot be reliably ruled out, or in the
presence of large cysts. The diameter threshold for performing an
operation before IVF should be adjusted according to the endome-
trioma location within the ovary. All decisions to operate a cyst
beyond 3 or 4 cm are arbitrary, as there is no evidence to
support one or the other. Surgeons should bear in mind that if
all healthy growing follicles may be reached without damaging the
endometrioma, cyst over 4 or even 5 cm do not require surgery
in asymptomatic patients; however, smaller cysts that hide
growing follicles, specially when the ovary is fixed, may require
intervention.
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Table I Clinical variables to be considered when
deciding whether to perform surgery or not in women
with endometriomas selected for IVF

Characteristics Favours surgery Favours expectant
management

Previous interventions
for endometriosis

None !1

Ovarian reservea Intact Damaged

Pain symptoms Present Absent

Bilaterality Monolateral disease Bilateral disease

Sonographic feature
of malignancyb

Present Absent

Growth Rapid growth Stable

aOvarian reserve is estimated based on serum markers or previous hyperstimulation
cycles; bsonographic feature of malignancy refers to solid components, locularity,
echogeniety, regularity of shape, wall, septa, location and presence of peritonal fluid.
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Hydrosalpinx AND IVF
• Lower live birth rate of patients with 

hydrosalpinges undergoing IVF 

• The adverse impact of hydrosalpinges on 
implantation may be attributed to:

1. direct embryotoxic effect
2. mechanical effect (accumulated 

fluid may flush the embryo out of 
the uterus)

3. negative effect on endometrial 
receptivity. 

4. Low leukaemia inhibitory factor 
(cytokine essential for successful 
implantation)

Coughlan C, Ledger W, Wang Q, Liu F, Demirol A, Gurgan T, Cutting R, Ong K, Sallam H, Li TC. Recurrent implantation 
faiklure: definition and management. Reprod Biomed Online. 2014 Jan;28(1):14-38. doi: 
10.1016/j.rbmo.2013.08.011. Epub 2013 Sep 14. Review.
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Hydrosalpinx AND IVF
• Salpingectomy before embryo transfer 

has been shown to improve 
endometrial recepCvity.

• A prophylacCc salpingectomy prior to 
IVF is done to eliminate possible tubal 
inflammaCon and toxins that might 
damage the embryo. 
• Studies have reported enhanced 

ovarian response and increased 
pregnancy rates following 
salpingectomy. 

Zhang Y, Sun Y, Guo Y,  Li, Tin C, Duan H.Salpingectomy and Proximal Tubal Occlusion for Hydrosalpinx Prior to 
In Vitro Fertilization : A Meta-analysis of Randomized Controlled Trials. Obstetrical & Gynecological Survey. 
January 2015, Volume 70 (1), p 33–38

http://creativecommons.org/licenses/by-nc-sa/3.0/


Th is w ork is licensed  under a Creative  Com m ons Attribution-N onCom m ercia l-ShareA like 3 .0  U nported  L icense.

20

CHIEF EDITOR’S NOTE: This article is part of a series of continuing education activities in this Journal through which a total
of 36 AMA PRA Category 1 Credits™ can be earned in 2015. Instructions for how CME credits can be earned appear on the
last page of the Table of Contents.

Salpingectomy and Proximal Tubal
Occlusion for Hydrosalpinx Prior to In
Vitro Fertilization: A Meta-analysis of
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Objective: The objective of this study was to conduct a systematic review of studies comparing the pregnancy
outcomes in hydrosalpinx patients treated with salpingectomy versus those treated with proximal tubal occlusion
prior to in vitro fertilization (IVF).

Data Sources: An extensive PubMed literature search was performed for the period from 1980 to December
2013 using combinations of the following keywords: “hydrosalpinx,” “salpingectomy,” and “tubal occlusion.”

Methods of the Study Selection: Initially, 204 relevant studies were identified fromMEDLINE and screened for
retrieval. All of the randomized controlled trials comparing ovarian response and the pregnancy outcome of sal-
pingectomy and proximal tubal occlusion for hydrosalpinx patients prior to IVF were considered eligible for analysis.

Tabulation, Integration, and Results: Two investigators independently reviewed the studies. The data
were pooled, and the mean standard difference (SD) was calculated. Eligible randomized controlled trials
were selected for this meta-analysis. There were no differences in the response days to controlled ovarian
hyperstimulation (SD = −1.112, SE = 0.973, Z = −1.14, P = 0.253), number of oocytes retrieved (SD = 0.404,
SE = 0.311, Z = 1.300,P = 0.194), embryos transferred per cycle (SD = −0.757, SE = 0.568,Z = −1.332,P = 0.183),
and fertilized oocytes (SD = −0.006, SE = 0.130, Z = −0.045, P = 0.964) between the patients receiving
salpingectomy and proximal tubal occlusion. The pooled rates for clinical pregnancy (odds ratio, 0.864; 95%
confidence interval, 0.534–1.398; Z = −0.596, P = 0.551) and implantation (odds ratio, 1.558; 95% confidence
interval, 0.809–3.003; Z = 1.325, P = 0.185) were not significantly different between the hydrosalpinx patients
with salpingectomy versus proximal tubal occlusion.

Conclusions: Similar responsestocontrolledovarianhyperstimulationandpregnancyoutcomewereobserved in
patients treatedwith salpingectomy or proximal tubal occlusion.

Target Audience: Obstetricians and gynecologists, family physicians
Learning Objectives: After completing this CME activity, physicians should be better able to evaluate the

efficacy of salpingectomy versus proximal tubal occlusion treatment prior to IVF for hydrosalpinx patients.
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I2 = 0.00), and implantation rate (Q = 0.36, P = 0.549,
I2 = 0.00). The publication bias was examined using
funnel plots and Egger regression test, indicating that
no significant publication bias was involved in the
outcomes. Consequently, the unpublished data were
not further evaluated.

DISCUSSION

In this meta-analysis, we evaluated studies compar-
ing ovarian response and pregnancy outcomes in
hydrosalpinx patients treated with salpingectomy or

proximal tubal occlusion prior to IVF. The aggregated
effect size based on RCTs indicated a similar outcome
from salpingectomy and laparoscopic tubal occlusion.
Salpingectomy before embryo transfer has been

shown to improve endometrial receptivity by decreas-
ing uterine damage and eliminating possible tubal in-
flammation and toxins. A prophylactic salpingectomy
has been performed in hydrosalpinx patients prior to
IVF to eliminate possible tubal inflammation and
toxins that might damage the embryo. Several human
studies have reported enhanced ovarian response and
increased pregnancy rates following salpingectomy.14

TABLE 1
The Main Characteristics of the Selected Studies

Citation Mean Age, y No. Patients Surgical Treatment Study Location Adverse Effects

Surrey and
Schoolcraft14–17

(2001)

35.7 94 32 Salpingectomy
patients; 15 proximal
tubal occlusion patients

Englewood, NJ;
tertiary-care
assisted reproductive
technology program

NA

Kontoravdis
et al14–17

(2006)

30.9 100 50 Salpingectomy
patients; 50 proximal
tubal occlusion patients

University of Athens,
Aretaieion Hospital
(Athens, Greece),
and the Center for
Human Reproduction
(Athens, Greece)

Abortion rate: 4.4% vs
6.4%; ectopic
pregnancy rate:
2.2% vs 0.0%

Sagoskin
et al14–17

(2003)

33.0 25 18 Salpingectomy
patients; 7 proximal
tubal occlusion patients

From 3 centers in
the United States

Ectopic pregnancy
rate: 0.0% vs 0.0%

Moshin and
Hotineanu14–17

(2006)

NA 138 60 Salpingectomy
patients; 78 proximal
tubal occlusion patients

Chisinau, Moldova NA

FIG. 2. Forest plot for the aggregate ovarian response in hydrosalpinx patients treated with salpingectomy or proximal tubal occlusion
prior to IVF. A, The response days to controlled ovarian hyperstimulation. B, The number of oocytes retrieved. C, The embryos transferred
per cycle. D, Fertilized oocytes.
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In 204 hydrosalpinx patients, significantly increased
delivery rates with a trend toward increased clinical
pregnancy rates were observed in patients treated with
salpingectomy before IVF (36.6%) compared with pa-
tients without treatment (23.9%).18 The removal of
chronically infected tissues prone to abscess formation
or torsion by salpingectomy might facilitate the optimi-
zation of oocyte-retrieval conditions by increasing ac-
cess to the ovary and reducing the risk of infection.19

Compared with salpingectomy, proximal tubal oc-
clusion is an invasive approach that could eliminate
retrograde flow of hydrosalpingeal fluid into the en-
dometrial cavity; however, it requires less surgical
dissection and surgical time. Our meta-analysis shows
similar ovarian response and IVF-cycle outcome in
patients treated with proximal occlusion and salpingec-
tomy. As an invasive procedure, salpingectomy carries
certain surgical risks suchas the riskof injury to surround-
ing structures in patients with a history of abdominal sur-
gery or extensive pelvic adhesions as well as the risk of
interstitial pregnancy after embryo transfer in cases in
which transection of the tube is near the cornua.20,21

Basedonour resultsof similarefficacy, laparoscopic tubal
occlusion could be used in such situations.
In the 4 RCTs included in this meta-analysis, no

complications were reported during or after proximal
tubal occlusion. Proximal tubal occlusion for hydro-
salpinx prior to IVF is reported to have complications,
although proximal tube occlusion might be less inva-
sive than salpingectomy, with fewer potential compli-
cations, and it is as effective in increasing the success
rate of IVF.14,22 Proximal tubal occlusion carries the
risk of adnexal torsion and associated morbidities such
as pelvic pain.23,24 Considering that proximal tubal oc-
clusion might be recommended before IVF-embro
transfer for hydrosalpinx patients because of its effec-
tiveness, this complication should not be ignored when
counseling patients before surgery.

The findings in this meta-analysis provide impor-
tant guidance for physicians and public health policy
makers in selecting the proper treatment for hydro-
salpinx patients prior to IVF. The results of this review
should be interpreted and generalized with caution be-
cause of the limited number of included RCT studies.
The powers of the random-effects model analyses in
this study are as low as 0.21 to 0.27, which indicates
that this meta-analysis did not solve the problem of
low power that is observed in many primary studies.
Additional blinded RCTs of relatively large sample
size are urgently needed in future research to further
examine the conclusion from this meta-analysis. An-
other disadvantage is that no comparison was per-
formed of ectopic pregnancies, miscarriages, or other
surgical complications because of insufficient data in
the original studies.
In this systematic review with meta-analysis, we

found no significant difference in the responses to
controlled ovarian hyperstimulation and pregnancy
outcomes in hydrosalpinx patients treated with a sal-
pingectomy or proximal tubal occlusion prior to IVF.
Our result provides guidance for individualized selec-
tion of a surgical treatment for hydrosalpinx patients
before IVF.
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FIG. 3. Forest plot for the aggregate pregnancy outcomes in hydrosalpinx patients treated with salpingectomy or proximal tubal occlusion
prior to IVF. A, The clinical pregnancy rate. B, The implantation rate.
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Abstract

Background: The aim of this study was to compare the efficacy of ultrasound guided aspiration of hydrosalpinx
fluid at the time of oocyte retrieval with salpingectomy in the management of patients with ultrasound visible
hydrosalpinx undergoing IVF-ET.

Methods: One hundred and sixty patients with ultrasound visible hydrosalpinx were randomized into
salpingectomy group and aspiration group using computer generated randomization list and sequentially
numbered sealed envelopes containing allocation information written on a card.

Results: The clinical pregnancy rate per started cycle and the implantation rate were non- significantly higher in
the salpingectomy group compared with the aspiration group [40% vs. 27.5% (p value = 0.132) and 18.95% vs.
12.82% (p value =0.124), respectively]. In the aspiration group, 34.21% of patients had rapid re-accumulation of the
hydrosalpinx fluid (i.e. within first two weeks after embryo transfer). Whereas, the clinical pregnancy rate per transfer
cycle and the implantation rate were significantly higher in salpingectomy group compared with the subgroup of
patients with rapid re-accumulation of hydrosalpinx fluid [42.67% vs. 19.23% (p value = 0.036) and 18.95% vs. 7.58%
(p value = 0.032), respectively], no significant differences were detected between the salpingectomy group and the
subgroup of patients with no re-accumulation of hydrosalpinx fluid (42.67% vs. 34% (p value = 0.356) and 18.95% vs.
15.5% (p value = 0.457), respectively).

Conclusion: The small sample size could be the cause of failure of detecting significant increase in implantation
and pregnancy rates in salpingectomy group compared with aspiration group. Further larger randomized controlled
trials are needed to determine whether salpingectomy is more effective than aspiration of hydrosalpinx fluid or not.
Moreover, the data presented in this study suggested that rapid re-accumulation of hydrosalpinx fluid is an obstacle
against successful implantation and the cause of lower success rate with ultrasound guided aspiration of hydrosalpinx
fluid compared with salpingectomy.

Trial registration: Clinical trials.gov (NCT02008240), registered 8 December 2013.
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12.5% difference in clinical pregnancy rate between salpin-
gectomy group and aspiration group (i.e. 40% vs. 27.5%),
each group should include 224 patients to give the study
80% power at a significance level of 0.05. Moreover, the
results of our study suggested that rapid re-accumulation
of the hydrosalpinx fluid (which occurred in 34.21% of
patients who underwent aspiration) has a negative impact
on implantation and pregnancy rates.
Meanwhile, the published studies have consistently

revealed that salpingectomy improves the outcomes of
IVF-ET [9], the studies comparing ultrasound guided
aspiration with no intervention prior to IVF-ET have
inconclusive results. In a retrospective study, Sowter et al,
concluded that the drainage of hydrosalpinx fluid had no
beneficial effect on the outcomes of IVF-ET [15]. On the
other hand, a small retrospective study revealed that the
aspiration of hydrosalpinx fluid improved the outcomes of
IVF-ET [16].
In a randomized controlled trial, Hammadieh et al

compared ultrasound guided aspiration of hydrosalpinx
fluid with no intervention in a series of 66 patients with
ultrasound visible hydrosalpinx undergoing IVF-ET [10].
The study was underpowered to examine various study
endpoints because the study was terminated before tar-
geted sample size (158 cases) was reached. In spite of
this fact, the chemical pregnancy rate was higher in the

aspiration group (43.8% vs. 20.6%, P value =0.04) and
the clinical pregnancy rate was non-significantly higher
in the aspiration group (31.3% vs. 17.6%, P = 0.20). Rapid
re-accumulation of hydrosalpinx fluid occurred in 30.8%
of patients in the aspiration group, the clinical pregnancy
rate was 25% in patients with rapid re-accumulation
of hydrosalpinx fluid and 33.33% in patients with no
re-accumulation of hydrosalpinx fluid. Recently, in a
randomized controlled trial, Fouda and Sayed compared
ultrasound guided aspiration with no intervention in a
series of 110 patients with ultrasound visible hydrosal-
pinx undergoing IVF-ET [11]. They reported that the
implantation, clinical and ongoing pregnancy rates were
significantly higher in the aspiration group (18.70% vs.
8.33%, 31.48% vs. 13.21% and 27.78% vs. 9.43%, respect-
ively). Among the 54 patients who underwent aspiration of
hydrosalpinx fluid, 10 patients had rapid re-accumulation
of hydrosalpinx fluid, 2 patients had rapid re-accumulation
of hydrosalpinx fluid and uterine fluid collection at the
time of embryo transfer and 2 patients had uterine fluid
collection at the time of embryo transfer. No pregnancies
occurred in the 4 patients with uterine fluid collection.
The implantation, clinical pregnancy and ongoing preg-
nancy rates were higher in the subgroup of patients with
no re-accumulation of hydrosalpinx fluid compared with
the subgroup of patients with rapid re-accumulation of

Table 2 IVF cycle characteristics
Salpingectomy group (n = 80) Aspiration group (n = 80) P value

Stimulation period (days) 11.4 ± 1.13 11.68 ± 1.52 0.197

Consumed HP-uFSH units 2752.5 ± 664.5 2869.5 ± 681.75 0.272

Follicles ≥ 18 mm on the day of HCG administration 10.93 ± 4.35 11.33 ± 4.76 0.580

Retrieved oocytes 10.53 ± 3.50 10.87 ± 4.17 0.593

Metaphase II oocytes 9.17 ± 3.54 9.70 ± 3.98 0.394

Two pronucleate embryos 7.35 ± 3.22 7.70 ± 3.55 0.526

Fertilization rate 551/688 (80.09%) 585/737 (79.38%) 0.742

No. of embryos transferred 2.53 ± 0.5 2.57 ± 0.49 0.691

Grade I & II embryos /transferred embryos 146/190 (76.84%) 153/195 (78.46%) 0.715

Values are expressed as mean ± SD or n/n (%).

Table 3 Reproductive outcomes
Salpingectomy group (n = 80) Aspiration group (n = 80) Odd ratio (95% CI) P value

No. of transfer cycles 75 76

Clinical pregnancy/started cycle 32/80 (40%) 22/80 (27.5%) 1.76 (0.9,3.41) 0.132

Ongoing pregnancy/started cycle 29/80 (36.25%) 19/80 (23.75%) 1.83 (0.92,3.63) 0.120

Clinical pregnancy rate /transfer cycle 32/75 (42.67%) 22/76 (28.95%) 1.83 (0.93,3.59) 0.091

Ongoing pregnancy rate /transfer cycle 29/75 (38.67%) 19/76 (25%) 1.89 (0.94,3.8) 0.082

Implantation rate 36/190 (18.95%) 25/195 (12.82%) 1.59 (0.91,2.77) 0.124

Spontaneous abortion rate n/IUP 3/32 (9.38%) 3/22 (13.64%) 0.66 (0.12, 3.59) 0.678

Values are expressed as n/n (%) unless otherwise indicated. IUP = intrauterine pregnancy.
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Abstract

Background: The aim of this study was to compare the efficacy of ultrasound guided aspiration of hydrosalpinx
fluid at the time of oocyte retrieval with salpingectomy in the management of patients with ultrasound visible
hydrosalpinx undergoing IVF-ET.

Methods: One hundred and sixty patients with ultrasound visible hydrosalpinx were randomized into
salpingectomy group and aspiration group using computer generated randomization list and sequentially
numbered sealed envelopes containing allocation information written on a card.

Results: The clinical pregnancy rate per started cycle and the implantation rate were non- significantly higher in
the salpingectomy group compared with the aspiration group [40% vs. 27.5% (p value = 0.132) and 18.95% vs.
12.82% (p value =0.124), respectively]. In the aspiration group, 34.21% of patients had rapid re-accumulation of the
hydrosalpinx fluid (i.e. within first two weeks after embryo transfer). Whereas, the clinical pregnancy rate per transfer
cycle and the implantation rate were significantly higher in salpingectomy group compared with the subgroup of
patients with rapid re-accumulation of hydrosalpinx fluid [42.67% vs. 19.23% (p value = 0.036) and 18.95% vs. 7.58%
(p value = 0.032), respectively], no significant differences were detected between the salpingectomy group and the
subgroup of patients with no re-accumulation of hydrosalpinx fluid (42.67% vs. 34% (p value = 0.356) and 18.95% vs.
15.5% (p value = 0.457), respectively).

Conclusion: The small sample size could be the cause of failure of detecting significant increase in implantation
and pregnancy rates in salpingectomy group compared with aspiration group. Further larger randomized controlled
trials are needed to determine whether salpingectomy is more effective than aspiration of hydrosalpinx fluid or not.
Moreover, the data presented in this study suggested that rapid re-accumulation of hydrosalpinx fluid is an obstacle
against successful implantation and the cause of lower success rate with ultrasound guided aspiration of hydrosalpinx
fluid compared with salpingectomy.

Trial registration: Clinical trials.gov (NCT02008240), registered 8 December 2013.
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12.5% difference in clinical pregnancy rate between salpin-
gectomy group and aspiration group (i.e. 40% vs. 27.5%),
each group should include 224 patients to give the study
80% power at a significance level of 0.05. Moreover, the
results of our study suggested that rapid re-accumulation
of the hydrosalpinx fluid (which occurred in 34.21% of
patients who underwent aspiration) has a negative impact
on implantation and pregnancy rates.
Meanwhile, the published studies have consistently

revealed that salpingectomy improves the outcomes of
IVF-ET [9], the studies comparing ultrasound guided
aspiration with no intervention prior to IVF-ET have
inconclusive results. In a retrospective study, Sowter et al,
concluded that the drainage of hydrosalpinx fluid had no
beneficial effect on the outcomes of IVF-ET [15]. On the
other hand, a small retrospective study revealed that the
aspiration of hydrosalpinx fluid improved the outcomes of
IVF-ET [16].
In a randomized controlled trial, Hammadieh et al

compared ultrasound guided aspiration of hydrosalpinx
fluid with no intervention in a series of 66 patients with
ultrasound visible hydrosalpinx undergoing IVF-ET [10].
The study was underpowered to examine various study
endpoints because the study was terminated before tar-
geted sample size (158 cases) was reached. In spite of
this fact, the chemical pregnancy rate was higher in the

aspiration group (43.8% vs. 20.6%, P value =0.04) and
the clinical pregnancy rate was non-significantly higher
in the aspiration group (31.3% vs. 17.6%, P = 0.20). Rapid
re-accumulation of hydrosalpinx fluid occurred in 30.8%
of patients in the aspiration group, the clinical pregnancy
rate was 25% in patients with rapid re-accumulation
of hydrosalpinx fluid and 33.33% in patients with no
re-accumulation of hydrosalpinx fluid. Recently, in a
randomized controlled trial, Fouda and Sayed compared
ultrasound guided aspiration with no intervention in a
series of 110 patients with ultrasound visible hydrosal-
pinx undergoing IVF-ET [11]. They reported that the
implantation, clinical and ongoing pregnancy rates were
significantly higher in the aspiration group (18.70% vs.
8.33%, 31.48% vs. 13.21% and 27.78% vs. 9.43%, respect-
ively). Among the 54 patients who underwent aspiration of
hydrosalpinx fluid, 10 patients had rapid re-accumulation
of hydrosalpinx fluid, 2 patients had rapid re-accumulation
of hydrosalpinx fluid and uterine fluid collection at the
time of embryo transfer and 2 patients had uterine fluid
collection at the time of embryo transfer. No pregnancies
occurred in the 4 patients with uterine fluid collection.
The implantation, clinical pregnancy and ongoing preg-
nancy rates were higher in the subgroup of patients with
no re-accumulation of hydrosalpinx fluid compared with
the subgroup of patients with rapid re-accumulation of

Table 2 IVF cycle characteristics
Salpingectomy group (n = 80) Aspiration group (n = 80) P value

Stimulation period (days) 11.4 ± 1.13 11.68 ± 1.52 0.197

Consumed HP-uFSH units 2752.5 ± 664.5 2869.5 ± 681.75 0.272

Follicles ≥ 18 mm on the day of HCG administration 10.93 ± 4.35 11.33 ± 4.76 0.580

Retrieved oocytes 10.53 ± 3.50 10.87 ± 4.17 0.593

Metaphase II oocytes 9.17 ± 3.54 9.70 ± 3.98 0.394

Two pronucleate embryos 7.35 ± 3.22 7.70 ± 3.55 0.526

Fertilization rate 551/688 (80.09%) 585/737 (79.38%) 0.742

No. of embryos transferred 2.53 ± 0.5 2.57 ± 0.49 0.691

Grade I & II embryos /transferred embryos 146/190 (76.84%) 153/195 (78.46%) 0.715

Values are expressed as mean ± SD or n/n (%).

Table 3 Reproductive outcomes
Salpingectomy group (n = 80) Aspiration group (n = 80) Odd ratio (95% CI) P value

No. of transfer cycles 75 76

Clinical pregnancy/started cycle 32/80 (40%) 22/80 (27.5%) 1.76 (0.9,3.41) 0.132

Ongoing pregnancy/started cycle 29/80 (36.25%) 19/80 (23.75%) 1.83 (0.92,3.63) 0.120

Clinical pregnancy rate /transfer cycle 32/75 (42.67%) 22/76 (28.95%) 1.83 (0.93,3.59) 0.091

Ongoing pregnancy rate /transfer cycle 29/75 (38.67%) 19/76 (25%) 1.89 (0.94,3.8) 0.082

Implantation rate 36/190 (18.95%) 25/195 (12.82%) 1.59 (0.91,2.77) 0.124

Spontaneous abortion rate n/IUP 3/32 (9.38%) 3/22 (13.64%) 0.66 (0.12, 3.59) 0.678

Values are expressed as n/n (%) unless otherwise indicated. IUP = intrauterine pregnancy.
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Abstract

Background: The aim of this study was to compare the efficacy of ultrasound guided aspiration of hydrosalpinx
fluid at the time of oocyte retrieval with salpingectomy in the management of patients with ultrasound visible
hydrosalpinx undergoing IVF-ET.

Methods: One hundred and sixty patients with ultrasound visible hydrosalpinx were randomized into
salpingectomy group and aspiration group using computer generated randomization list and sequentially
numbered sealed envelopes containing allocation information written on a card.

Results: The clinical pregnancy rate per started cycle and the implantation rate were non- significantly higher in
the salpingectomy group compared with the aspiration group [40% vs. 27.5% (p value = 0.132) and 18.95% vs.
12.82% (p value =0.124), respectively]. In the aspiration group, 34.21% of patients had rapid re-accumulation of the
hydrosalpinx fluid (i.e. within first two weeks after embryo transfer). Whereas, the clinical pregnancy rate per transfer
cycle and the implantation rate were significantly higher in salpingectomy group compared with the subgroup of
patients with rapid re-accumulation of hydrosalpinx fluid [42.67% vs. 19.23% (p value = 0.036) and 18.95% vs. 7.58%
(p value = 0.032), respectively], no significant differences were detected between the salpingectomy group and the
subgroup of patients with no re-accumulation of hydrosalpinx fluid (42.67% vs. 34% (p value = 0.356) and 18.95% vs.
15.5% (p value = 0.457), respectively).

Conclusion: The small sample size could be the cause of failure of detecting significant increase in implantation
and pregnancy rates in salpingectomy group compared with aspiration group. Further larger randomized controlled
trials are needed to determine whether salpingectomy is more effective than aspiration of hydrosalpinx fluid or not.
Moreover, the data presented in this study suggested that rapid re-accumulation of hydrosalpinx fluid is an obstacle
against successful implantation and the cause of lower success rate with ultrasound guided aspiration of hydrosalpinx
fluid compared with salpingectomy.

Trial registration: Clinical trials.gov (NCT02008240), registered 8 December 2013.
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hydrosalpinx fluid (21.98% vs. 13.64%, 37.5% vs. 20% and
32.5% vs. 20%, respectively) but these differences failed to
reach statistical significance.
In the present study, no pregnancies occurred in the 3

patients who had re-accumulation of hydrosalpinx fluid
and uterine fluid collection on the day of embryo transfer.
The results of our study are in agreement with several
studies which revealed that hydrosalpinx patients with
uterine fluid collection at the time of embryo transfer have
the worst reproductive outcomes [17,18]. Akman et al
reported that 19.05% (4/21) of patients with ultrasound
visible hydrosalpinx had uterine fluid collection [19].
Moreover, Chien et al reported that 5.63% (8/142) of
patients with hydrosalpinx had uterine fluid collection
at the time embryo transfer [20]. In both studies, none
of the patients with uterine fluid collection conceived
[19,20]. Sharara and McClamrock suggested that cryo-
preservation of embryos and subsequent transfer after
salpingectomy is the best management option for this
subgroup of patients [17].
The data presented in this study revealed that the

aspiration of hydrosalpinx is less beneficial for the sub-
group of patients with rapid re-accumulation of hydro-
salpinx fluid and non-beneficial for the subgroup of
patients with uterine fluid collection. It seems that the
aspiration of hydrosalpinx fluid at the time oocyte retrieval
prevents the efflux of hydrosalpinx fluid into the uterine
cavity and therefore creates a non-hostile endometrium
during the implantation period. Re-accumulation of
hydrosalpinx fluid during the implantation period (i.e. first
2 weeks after embryo transfer) precludes any beneficial ef-
fect of aspiration. We think that salpingectomy, proximal
tubal occlusion and hysteroscopic tubal occlusion by
Essure micro-inserts are the best management options for

the subgroups of patients with rapid re-accumulation of
hydrosalpinx fluid or uterine fluid collection.
Several authors proposed combining ultrasound guided

aspiration of hydrosalpinx with injection of sclerosing
agent in situ to prevent rapid re-accumulation of hydro-
salpinx fluid. In a retrospective study, Na et al compared
ultrasound guided aspiration of hydrosalpinx fluid and
sclerotherapy with salpingectomy in the management of
patients with hydrosalpinx undergoing IVF-ET [21]. Forty
one patients underwent salpingectomy before IVF-ET and
56 patients underwent aspiration of hydrosalpinx fluid
and sclerotherapy with 95% ethanol and 5% tetracycline
before the IVF cycle. In the sclerotherapy group, ultra-
sound examination was repeated after 2 weeks to detect
re-accumulation of hydrosalpinx fluid. Sclerotherapy was
repeated in 15 patients who had re-accumulation of
hydrosalpinx fluid. The clinical pregnancy rate was
comparable between both groups (38% vs. 40%). In a
prospective study, 33 patients with ultrasound visible
hydrosalpinx underwent ultrasound guided aspiration
of hydrosalpinx fluid and sclerotherapy with 98% etha-
nol before IVF cycle and 19 patients with ultrasound
visible hydrosalpinx underwent IVF-ET without any
prior intervention. The implantation and clinical pregnancy
rates were significantly higher in patients who underwent
interventional ultrasound sclerotherapy (25% vs. 1.9% and
42.9% vs. 4.5%, respectively) [22].
For decades percutaneous ethanol injection was used in

the treatment of unresectable early stage hepatocellular car-
cinoma and thyroid diseases [23]. Although percutaneous
ethanol injection is generally safe, major complications as
intraperitoneal hemorrhage, perforation of abdominal or-
gans and shock have been reported. Moreover, infectious
complications and abscesses formation had been reported

Table 4 Patients’ characteristics and reproductive outcomes per transfer cycle in the salpingectomy group and the
subgroups of the aspiration group

Salpingectomy
(Group 1)

No re-accumulation of
hydrosalpinx fluid (Group 2)

Re-accumulation of
hydrosalpinx fluid (Group 3)

G1 Vs G2 G1 Vs G3 G2 Vs G3

No. of transfer cycles 75 50 26

Age 27.92 ± 3.59 28.2 ± 3.63 27.04 ± 3.01 0.672 0.228 0.143

Body mass index (Kg/m2) 25.68 ± 2.03 25.36 ± 1.96 25.19 ± 1.81 0.379 0.257 0.711

Bilateral hydrosalpinx 15/75 (20%) 12/50 (24%) 7/26 (26.92%) 0.660 0.582 0.786

Duration of infertility 3.56 ± 1.8 3.26 ± 1.69 3.54 ± 2 0.346 0.962 0.548

Basal FSH (IU/L) 6.35 ± 2.09 6.29 ± 2.17 5.81 ± 1.68 0.872 0.188 0.288

No. of embryos
transferred

2.53 ± 0.5 2.58 ± 0.49 2.54 ± 0.51 0.61 0.965 0.735

Grade I & II embryos/
transferred embryos

146/190 (76.84%) 103/129 (79.84%) 50/66 (75.76%) 0.582 0.867 0.582

Implantation rate 36/190 (18.95%) 20/129 (15.5%) 5/66 (7.58%) 0.457 0.032 0.173

Clinical pregnancy 32/75 (42.67%) 17/50 (34%) 5/26 (19.23%) 0.356 0.036 0.286

Ongoing pregnancy 29/75 (38.67%) 15/50 (30%) 4/26 (15.38%) 0.346 0.031 0.264

Values are expressed as n/n (%) unless otherwise indicated, G = group.

Fouda et al. BMC Women's Health  (2015) 15:21 Page 6 of 8

http://creativecommons.org/licenses/by-nc-sa/3.0/


Th is w ork is licensed  under a Creative  Com m ons Attribution-N onCom m ercia l-ShareA like 3 .0  U nported  L icense.

25

SALPINGECTOMY PRIOR TO IVF

• Diathermize and incise as 
close to the fallopian tube as 
possible and as far away from 
the ovary as possible to avoid 
disrupDon to the ovarian 
blood supply
• Salpingectomy had no short-

term effect on serum AMH 
levels

Coughlan C, Ledger W, Wang Q, Liu F, Demirol A, Gurgan T, CuNng R, Ong K, Sallam H, Li TC. Recurrent implantaDon 
faiklure: definiDon and management. Reprod Biomed Online. 2014 Jan;28(1):14-38. doi: 
10.1016/j.rbmo.2013.08.011. Epub 2013 Sep 14. Review.

Grynnerup AG, Lindhard A, Sorensen S, Orskov M, Petersen K, Madsen L, Pilsgaard F, Lossi K, Pinborg A. Serum AMH 
concventraDon before and aber salpingectomy for ectopic pregnancy. ReproducDve Biomedicine Online 2018 
August. 37:2; pp145-152. 

Salpingostomy may be a possible alternative as it not only
‘removes’ the hydrosalpinges but also produces the possibil-
ity of natural conception. The intrauterine pregnancy rate
following salpingostomy has been reported by a number of
investigators to be over 30% (Canis et al., 1991; Dubuisson
et al., 1994; McComb and Paleologou, 1991; Mettler
et al., 1990; Singhal et al., 1991). The results are likely to
be higher if the damage to the Fallopian tubes is minimal
(Winston and Margara, 1991).

It seems logical, therefore, to recommend that in women
with hydrosalpinges and Fallopian tubes with minimal dam-
age salpingostomy should be considered whereas tubes
which are severely damaged (especially for those with intra-
luminal adhesions) ought to be removed (salpingectomy).
The drawback of this approach is the possible recurrence
of hydrosalpinges after salpingostomy, which than necessi-
tates a further procedure to remove the tube, further delay-
ing the treatment and incurring extra cost.

Other alternatives

Ultrasound-guided surgical drainage of hydrosalpinx has also
been examined as a possible alternative to salpingostomy
and salpingectomy. In a retrospective analysis, Sowter
et al. (1997) showed that drainage of a hydrosalpinx did
not improve the live birth rate. In a more recent randomized
controlled trial, Hammadieh et al. (2008) found that
ultrasound-guided hydrosalpinx aspiration increased the bio-
chemical pregnancy rate but not the clinical pregnancy rate.

Transvaginal aspiration of hydrosalpinges is not recom-
mended for a number of reasons. First, the fluid may rapidly
reaccumulate as the underlying pathology has not been
altered. Secondly, there is a risk of introducing infection.

In addition, the efficacy of such a treatment modality has
not been proven.

Alternatively, occlusion of the proximal part of the tube
to prevent the hydrosalpingeal fluid from discharging into
the uterine cavity has been proposed (Sagoskin et al., 2003).
It has the possible advantages of being a simpler operation
and less likely to disturb ovarian blood supply and hence com-
promise ovarian response to stimulation by gonadotrophins
during IVF treatment. A recent trial showed indirectly that
proximal tubal occlusion and salpingectomy result in similar
improvement in IVF outcome in patients with hydrosalpinges
(Kontoravdis et al., 2006). A further review provides evi-
dence that laparoscopic tubal occlusion is an alternative to
laparoscopic salpingectomy in improving IVF pregnancy rates
in women with hydrosalpinges (Johnson et al., 2010).

However, occlusion of the proximal part of the tube
leaves behind tubes blocked at both proximal and distal
ends, with fluid trapped within, thereby increasing the risk
of future infection (pyosalpinx) and persistent pain and
the likelihood of a further surgical procedure to remove
the diseased tube. For those patients with severe pelvic
adhesions in whom surgery is expected to incur increased
risks such as bowel injury, the use of Essure may be consid-
ered. It involves the occlusion of the Fallopian tubes hyste-
roscopically and avoids the need for either laparoscopic or
open surgery. A number of studies have reviewed the use
of Essure in the treatment of hydrosalpinges prior to IVF
(Galen et al., 2011; Mijatovic et al., 2010, 2012; Thebault
et al., 2012), but its use should be reserved for cases with
extensive pelvic adhesions.

For now, therefore, the treatment of hydrosalpinges in
women with RIF should be either salpingectomy or salpin-
gostomy, with proximal tubal occlusion reserved for cases
with severe/dense tubo-ovarian adhesions when the surgical
morbidity in such cases is significantly increased.

Endometrial scratch

Barash et al. (2003) explored the possibility that local injury
of the endometrium in the cycle preceding IVF treatment
increases the success rate of implantation in a prospective
study involving 130 patients who failed to conceive after
one or more IVF treatment cycles. Forty-five out of 134 sub-
jects were randomized by consent to have repeated endo-
metrial biopsy on days 8, 12, 21 and 26 of the cycle
immediately before the IVF treatment cycle. They found
that the treatment resulted in a significant improvement
(approximately double) in the rates of implantation, clinical
pregnancy and live births (27.7%, 66.7% and 48.9%, respec-
tively), compared with control subjects who did not have
endometrial biopsies (14.2%, 30.3% and 22.5%, respectively).

It is not exactly clear why the endometrial biopsies
helped the implantation rate. Barash et al. (2003) specu-
lated that the healing process following endometrial biopsy
may release cytokines and growth factors which facilitate
the process of implantation. However, it is not certain
whether four endometrial biopsies are required or only
one is necessary to produce the observed beneficial results.
Similarly, a further study identified a favourable influence
of local injury to the endometrium in ICSI patients with
high-order implantation failure (Raziel et al., 2007).

Fallopian tube Tubal vessels

Uterine artery

Ovarian artery

Figure 2 Salpingectomy for hydrosalpinx to improve the
implantation rate. Diathermy and incision should be made as
close as possible to the under surface of the tube and as far as
possible from the ovary to avoid compromising the ovarian
supply, which may in turn reduce ovarian response to stimu-
lation during IVF treatment.
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ENDOMETRIAL POLYPS AND INFERTILITY

• Polyps are common among 
women with unexplained 
infer2lity and repeated 
implanta2on failure following IVF
• For asymptoma2c women 

undergoing IVF, prevalence of 
endometrial polyps (as 
determined by hysteroscopy):    
6-8%

PSRM Annual Conven1on EDSA Shangrila Hotel September 26, 2018

Kodaman PH. Hysteroscopic polypectomy for women undergoing  IVF treatment: when is it necessary?  Curr Opin Obstet
Gynecol 2016, 28::184-90
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ENDOMETRIAL POLYPS AND INFERTILITY

Detrimental effects of polyp on 
fer2lity:

• Remains incompletely understood

• May be an underlying cause of 
unexplained infer2lity

• Several poten2al mechanisms:

• Mechanical obstruc2on of the 
os2um such that sperm and/or 
embryo transport is hindered

• Inflammatory changes

• Altered endometrial recep2vity

• Elevated glycodelin levels  may 
impair sperm binding to the zona 
pelucida

Kodaman PH. Hysteroscopic polypectomy for women undergoing  IVF treatment: when is it necessary?  Curr Opin Obstet
Gynecol 2016, 28::184-90
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HYSTEROSCOPIC POLYPECTOMY AND 
FERTILITY
• hysteroscopic polypectomy is 

generally recommended to 
restore normal anatomy prior to 
fertility treatments.
• There is sufficient data to support 

hysteroscopy if a polyp is 
discovered incidentally or 
otherwise.
• Hysteroscopy should be strongly 

considered after a failed IVF cycle 
and in the setting of recurrent 
implantation  failure.

PSRM Annual Conven1on EDSA Shangrila Hotel September 26, 2018

Kodaman PH. Hysteroscopic polypectomy for women undergoing  IVF treatment: when is it necessary?  Curr Opin Obstet
Gynecol 2016, 28::184-90
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HYSTEROSCOPIC POLYPECTOMY AND FERTILITY

PSRM Annual Convention EDSA Shangrila Hotel September 26, 2018

Endometrial polyps and their implication in the pregnancy
rates of patients undergoing intrauterine insemination:
a prospective, randomized study

Tirso Pérez-Medina1, José Bajo-Arenas, Francisco Salazar, Teresa Redondo, Luis Sanfrutos,
Pilar Alvarez and Virginia Engels

Department Of Gynaecology, Santa Cristina University Hospital, Universidad Autónoma de Madrid, C/O’Donnell 59,
28009 Madrid, Spain

1To whom correspondence should be addressed. E-mail: tperezm@meditex.es

BACKGROUND: It was our intention to determine whether hysteroscopic polypectomy before intrauterine insemi-
nation (IUI) achieved better pregnancy outcomes than no intervention. METHODS: A total of 215 infertile women
from the infertility unit of a university tertiary hospital with ultrasonographically diagnosed endometrial polyps
(EP) undergoing IUI were randomly allocated to one of two pretreatment groups using an opaque envelope tech-
nique with assignment determined by a random number table. Hysteroscopic polypectomy was performed in the
study group. Diagnostic hysteroscopy and polyp biopsy was performed in the control group. RESULTS: Total
pregnancy rates and time for success in both groups after four IUI cycles were compared by means of contingency
tables and life-table analysis. A total of 93 pregnancies occurred, 64 in the study group and 29 in the control
group. Women in the study group had a better possibility of becoming pregnant after polypectomy, with a relative
risk of 2.1 (95% confidence interval 1.5–2.9). Pregnancies in the study group were obtained before the first IUI in
65% of cases. CONCLUSIONS: These data suggest that hysteroscopic polypectomy before IUI is an effective
measure.

Key words: endometrial polyps/hysteroscopic polypectomy/infertility/intrauterine insemination

Introduction

The biological mechanisms that regulate implantation still
remain unexplained in their entirety, in spite of being the key
point related to the outcome of the reproductive process
(Li and Cooke, 1992).
Implantation is the process by which the free-floating blas-

tocyst attaches to the endometrium, invades the stroma and
establishes the trophoblast. The process involves a complex
dialogue between the endometrium and the conceptus that is
mediated by soluble growth factors, hormones, adhesion
molecules, the extracellular matrix and prostaglandins. These
elements coordinate the steps by which the embryo attaches
to the epithelium, breaches the basement membrane and
invades into the stroma (Sharkey and Smith, 2003).
In the transvaginal sonography (TVUS) habitually per-

formed in reproductive medicine, images compatible with
endometrial polyps (EP) often appear, although their ability
to interfere with fertility potential is unknown. They have
never been seriously considered as a cause of infertility in
the reproductive process, although concern has existed since
Foss and Wallach first published their retrospective series
(Foss et al., 1958; Wallach, 1972).

EP used to be difficult to diagnose. Hysterosalpingography
(HSG) has a sensitivity of between 50% (Soares et al., 2000)
and 98% (Preuthippan and Linasmita, 2003) for intrauterine
lesions, but it is unable to reliably distinguish between sub-
mucosal myomas and EP. Nowadays, with the advent of
the TVUS (Pérez-Medina et al., 1999), sonohysterography
(Syrop and Sahakian, 1992) and improved Doppler techno-
logy (Goldstein et al., 2002; Alcazar et al., 2004), the sono-
graphic diagnosis of EP is highly accurate, with diagnostic
hysteroscopy being the standard of reference (Brown et al.,
2000).

Once EP have been diagnosed, the next problem was how
best to remove them, as the classical dilatation and curettage
leaves EP in situ in most cases (Word, 1954). Once more,
hysteroscopy came to our aid when therapeutic hysteroscopy
with working channel was developed, allowing the easier
removal of polyps in an office environment (Pérez-Medina
et al., 2000).

To the best of our knowledge, this is the first randomized,
prospective study designed to discover whether polypectomy
before intrauterine insemination (IUI) affects pregnancy
rates.

Human Reproduction Vol.20, No.6 pp. 1632–1635, 2005 doi:10.1093/humrep/deh822
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HSG suggested EP in 145 of the cases (sensitivity 67.4%)
but failed to diagnose EP in the rest of the patients (38
patients informed as submucosal myoma, 32 informed as no
intrauterine lesion), for a total of 70 false negatives.
Hysteroscopy in an office setting was not possible in seven

patients (3.2%), so they were performed in the theatre under
spinal anaesthesia. The cause for the failure was severe pain
due to cervical conditions in all cases.
Eleven patients were lost from the study, six in the study

group [three lost to follow-up, two pathologic reports of sub-
mucosal myoma and in one patient in whom the polyp was not
confirmed (pathologic report of secretory endometrium)] and
five in the control group (one lost to follow-up, two patients in
whom the polyp was not confirmed and two pathologic reports
of myoma), and were excluded of the study, leaving 101
patients in the study group and 103 in the control group.
Table I summarizes the baseline characteristics of the

patients in both groups. There were no statistically significant
differences between groups, including the size of the polyps,
which was similar in the two groups (mean 16mm, range
3–24) (P . 0.05).
A total of 93 pregnancies occurred, 64 in the study group

and 29 in the control group. Women in the study group had a
better possibility of becoming pregnant after polypectomy
with an RR of 2.1 (95% CI 1.5–2.9) (Table II).
The survival analysis shows that after four cycles the preg-

nancy rate was 51.4% in the study group and 25.4% in the
control group (P , 0.001). Interestingly, pregnancies in the
study group were obtained before the first IUI in 65% of
cases. The rest were obtained over the four-cycle period,

without a clear distribution between the cycles. The pregnan-
cies in the control group were obtained during the IUIs with-
out predominance for any cycle, as shown in the survival
analysis (Figure 1).

When comparing by the size of the EP in the study group,
19 pregnancies out of 25 patients (76%) were obtained in the
.5mm group, 18 of 32 (56.2%) in the 5–10mm, 16 of 26
(61.5%) in the 11–20mm group, and 11 of 18 (61.1%) in the
.20mm group. No significant difference was found between
the groups (P ¼ 0.32).

Discussion

There are very few reports in the literature concerning inferti-
lity and EP, and in none of them is any conclusion reached.
Sillo-Seidl reported polyps in 10.8% of patients in his series
on 1000 sterile patients (Sillo-Seidl, 1971). Pregnancy was
obtained after polypectomy in eight patients. In contrast,
Hereter, in his series of 33 patients with EP compared with
280 without EP, found no difference between the groups
with respect to implantation and abortion in IVF cycles
(Hereter et al., 1998).

In the study by Varastéh in a series of 23 sterile women,
there was a correlation between the polypectomy and the
accumulated rate of pregnancies of 65.2%, but polyps and
myomas were mixed and the study was not randomized, so
their conclusions raise some questions (Varastéh et al.,
1999). In another series, 19 out of 25 infertile patients (76%)
in whom polypectomy was performed conceived in a 12-
month period (Spiewankiewicz et al., 2003). In our study, the
proportion of patients pregnant in the study group was 64%,
nearly twice that of the control group.

The cause for this disturbance is unknown. Richlin et al.,
(2002) demonstrated an increase in glycodelin levels in
the periovulatory period in women with EP. Glycodelin is

Figure 1. Kaplan–Meier survival analysis and Mantel–
Haenzsel log rank test * log rank test.

Table I. Patients characteristics (n ¼ 204)

Polypectomy P-value

Study
(n ¼ 101)

Control
(n ¼ 103)

Mean age, years (standard deviation) 30.8 (4.1) 30.9 (4.4) NS
Diagnosisa (%) NS
Ovulatory factor 25.7 33.9
Cervical factor 9.9 13.5
Endometriosis 9.9 12.6
Male factor 21.7 23.3
Idiopathic 48.5 54.3
Polyp size (%) NS
,5mm 24.8 32
5–10mm 31.7 29.1
11–20mm 25.7 18.4
.20mm 17.8 20.4

aSome couples had two or more factors.
NS, not significant (P . 0.05).

Table II. Number and percentage of pregnancies after hysteroscopic
polypectomy (n ¼ 204)

Polypectomy P-value

Study (n ¼ 101) Control (n ¼ 103)

Pregnancy (%) ,0.001
Yes 64 (63.4) 29 (28.2)
No 37 (36.6) 74 (71.8)

RR 2.1 (95% CI 1.5–2.9).
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Article - Outpatient hysteroscopy and subsequent IVF outcome - T El-Toukhy et al.

The study of Doldi and colleagues (2005) was larger and 
included 600 patients. Three hundred patients with normal 
transvaginal ultrasound and hysterosalpingogram had OH 
just before starting their first IVF cycle and were compared 
with 300 patients with similar characteristics who did not 
have a hysteroscopy before their IVF cycle. The authors 
reported no significant differences between the two groups 
with regards to ovarian stimulation or number and quality 
of oocytes and embryos replaced. The pregnancy rate was 
significantly higher in the hysteroscopy group (38% versus 
18%, P = 0.02). The authors noted no difference within the 
hysteroscopy group in the pregnancy rate between those who 
had normal or abnormal hysteroscopic findings.

In the study of Chung and colleagues (2006), 56 patients, 
who had at least two failed IVF cycles despite transfer of 
good-quality embryos and a normal hysterosalpingogram, 
were divided into two groups: group A (n = 28) had OH and 
group B (n = 28) did not have a hysteroscopy prior to their 
subsequent IVF treatment. The two groups were similar in 
their baseline characteristics (age, body mass index, duration 
and cause of infertility and basal hormonal concentrations) 
as well as the subsequent IVF cycle parameters (duration 
of ovarian stimulation, total dose of gonadotrophins used, 
serum oestradiol concentration and endometrial thickness on 
day of human chorionic gonadotrophin injection and number 
of oocytes collected and embryos replaced). The pregnancy 
rate (28.6 versus 17.9%, respectively) in the first subsequent 
cycle was higher in the OH group compared with the control 
group, but the differences did not reach statistical significance 
because of the small number of patients included in the study. 
The authors also reported a non-significant tendency towards 
a higher cumulative pregnancy rate after two IVF cycles in 
the OH group compared with controls (39.3 versus 21.4%, 

respectively) and noted that hysteroscopic findings in the OH 
group did not have a significant effect on pregnancy rates.

All five studies

As the findings from all five studies were consistent (test 
for heterogeneity not significant), the data from randomized 
and non-randomized evidence were pooled. In total, 1691 
participants were included in the five studies: 841 participants 
in the OH group and 850 in the control group. Meta-analyses of 
the results showed evidence of benefit from OH in increasing 
the chance of pregnancy in the subsequent IVF cycle (pooled 
RR = 1.75, 95% CI 1.51–2.03, P < 0.00001) (Figure 2). 
The number needed to treat (NNT) to achieve an additional 
pregnancy was 6 (95% CI 5–8). Performing the sensitivity 
analysis using a random effects model (DerSimonian and 
Laird, 1986) did not alter the meta-analysis result (RR = 
1.74, 95% CI 1.50–2.02). Moreover, funnel plot analysis for 
publication and related biases did not suggest evidence of 
bias (Egger test not significant) (Figure 3).

Furthermore, the OH group was subdivided according to 
the OH findings and the pregnancy rate for those who had 
a normal uterine cavity were pooled to examine whether 
diagnostic hysteroscopy alone influenced the outcome of the 
subsequent IVF attempt compared with the control group. 
Data for this subgroup analysis were available from four 
studies (Mooney and Milki, 2003; Demirol and Gurgan, 
2004; Chung et al., 2006; Raju et al., 2006) and the results 
showed a significant improvement in the outcome of the 
normal hysteroscopy subgroup compared with controls (RR 
= 1.63, 95% CI 1.35–1.98, P < 0.001) (Figure 4) with an 
NNT of 7 (95% CI 5–11).
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Figure  2. Summary of the outcome for the five studies included in the systematic review. CI = confidence interval, df = degrees 
of freedom, RR = relative risk. 31
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Abstract

A systematic review of studies evaluating the influence of outpatient (office) hysteroscopy on the outcome of the subsequent 

IVF cycle was conducted. MEDLINE, EMBASE, the Cochrane Library, National Research Register, ISI Conference 

Proceedings, ISRCTN Register and Meta-register were searched for randomized controlled trials (up to July 2007). All trials 

comparing the outcome of IVF treatment performed in patients who had outpatient hysteroscopy in the cycle preceding 

their IVF treatment with a control group in which hysteroscopy was not performed were included. Study selection, quality 

appraisal and data extraction were performed independently and in duplicate. Study authors were contacted for additional 

information. The main outcome measure was pregnancy rate. In total, 1691 participants were included in two randomized 

(n = 941) and three non-randomized controlled studies (n = 750). The quality of the studies was variable. Meta-analyses of 

the results of five studies showed evidence of benefit from outpatient hysteroscopy in improving the pregnancy rate in the 

subsequent IVF cycle (pooled relative risk = 1.75, 95% CI 1.51–2.03). The evidence from randomized trials was consistent 

with that from non-randomized controlled studies. Future robust randomized trials comparing outpatient hysteroscopy or 

mini-hysteroscopy with no intervention before IVF treatment would be a useful addition to further guide clinical practice.

Keywords: ICSI, IVF, office hysteroscopy, outcome, outpatient hysteroscopy, pregnancy

Only a third of IVF cycles that are started end in a pregnancy 

(Society for Assisted Reproductive Technology and the 

American Society for Reproductive Medicine, 2007).  

Failure of IVF treatment can be broadly attributed  

to embryonic, uterine or transfer factors, but remains 

unexplained in most cases (Margalioth et al., 2006).  

A number of interventions have been proposed to improve 

IVF outcome, many of which are not strictly evidence  

based and their efficacy in improving pregnancy rates 

remains controversial (Urman et al., 2005; De Sutter,  

2006). As a result, there is considerable variation in the 

approach to investigations and management of IVF failure 

(Tan et al., 2005).

One of the common investigations proposed after IVF failure 

is outpatient (or office) hysteroscopy (OH). Hysteroscopy 

allows reliable visual assessment of the cervical canal and 

uterine cavity and provides the opportunity to perform therapy  

in the same setting (Kirsop et al., 1991; Dicker et al., 1992; La 

Sala et al., 1998; Levi-Setti et al., 2004; Urman et al., 2005). 

Moreover, routine OH prior to IVF has been suggested by 

a number of investigators as a minimally invasive and well-

tolerated test to ensure normality of the uterine cavity before 

embryo transfer (Dicker et al., 1990, 1996; Golan et al., 
1992; Shamma et al., 1992; Balmaceda and Ciuffardi, 1995; 

Shushan and Rojansky, 1999; Zayed et al., 2002; Nawroth 

and Foth, 2004).

Article

Outpatient hysteroscopy and subsequent IVF 
cycle outcome: a systematic review and meta-
analysis

Introduction
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mini-hysteroscopy with no intervention before IVF treatment would be a useful addition to further guide clinical practice.

Keywords: ICSI, IVF, office hysteroscopy, outcome, outpatient hysteroscopy, pregnancy

Only a third of IVF cycles that are started end in a pregnancy 

(Society for Assisted Reproductive Technology and the 

American Society for Reproductive Medicine, 2007).  

Failure of IVF treatment can be broadly attributed  

to embryonic, uterine or transfer factors, but remains 

unexplained in most cases (Margalioth et al., 2006).  

A number of interventions have been proposed to improve 

IVF outcome, many of which are not strictly evidence  

based and their efficacy in improving pregnancy rates 

remains controversial (Urman et al., 2005; De Sutter,  

2006). As a result, there is considerable variation in the 

approach to investigations and management of IVF failure 

(Tan et al., 2005).

One of the common investigations proposed after IVF failure 

is outpatient (or office) hysteroscopy (OH). Hysteroscopy 

allows reliable visual assessment of the cervical canal and 

uterine cavity and provides the opportunity to perform therapy  

in the same setting (Kirsop et al., 1991; Dicker et al., 1992; La 

Sala et al., 1998; Levi-Setti et al., 2004; Urman et al., 2005). 

Moreover, routine OH prior to IVF has been suggested by 

a number of investigators as a minimally invasive and well-

tolerated test to ensure normality of the uterine cavity before 

embryo transfer (Dicker et al., 1990, 1996; Golan et al., 
1992; Shamma et al., 1992; Balmaceda and Ciuffardi, 1995; 

Shushan and Rojansky, 1999; Zayed et al., 2002; Nawroth 

and Foth, 2004).

Article

Outpatient hysteroscopy and subsequent IVF 
cycle outcome: a systematic review and meta-
analysis

Introduction
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.

treated with office hysteroscopy; a uterine septum extend-
ing from the level of the cervical isthmus to the uterine fun-
dus needed a 2-stage operative hysteroscopy and two type-1

submucosal myoma of 3 and 4 cm in size needed operative
hysteroscopy. One patient (1%) had severe cervical stenosis
with failed initial office hysteroscopy, but had a successful

Figure 2 Clinical pregnancy rate per cycle for routine hysteroscopy versus no hysteroscopy prior to IVF/ICSI.

Figure 3 Live birth rate per cycle for routine hysteroscopy versus no hysteroscopy prior to IVF/ICSI.

Figure 4 Clinical pregnancy rate per cycle for normal hysteroscopy versus abnormal hysteroscopy (operative) prior to IVF/ICSI.

Figure 5 Live birth rate per cycle for normal hysteroscopy versus abnormal hysteroscopy (operative) prior to IVF/ICSI.

Hysteroscopy prior to first IVF cycle: a systematic review 157
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ROUTINE HYSTEROSCOPY PRIOR TO IVF???

• .

Results:
• There is sta2s2cally significant associa2on between the use 

of hysteroscopy prior to ICSI and the rate of pregnancy (OR 
2.77, 95 % CI [1.53–5.00]). 

• In addi2on, hysteroscopy had detected abnormali2es in 
near half of cases (43%) whose ultrasound was normal.

Conclusion:
• Rou2ne office hysteroscopy is an essen2al step for infer2lity 

workup before ICSI even in pa2ents with normal TV/US.
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• one of the most common forms of congenital 
uterine malformaBons

• The incidence has been reported to be as 
high as 3-4% in the general female 
populaBon à significantly higher in paBents 
with inferBlity and recurrent pregnancy loss

• may affect female reproducBve health in 
three ways: 

(i) obstetric complicaBons
(ii) recurrent miscarriages
(iii) inferBlity

•
Nouri K, ON J, Huber JC, Fischer EM, Stögbauer L, Tempfer CB. ReproducBve outcome aWer hysteroscopic septoplasty in 
paBents with septate uterus - a retrospecBve cohort study and systemaBc review of the literature . ReproducBve Biology and 
Endocrinology 2010, 8:52 
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Septate, subseptate and arcuate uterus
decrease pregnancy and live birth rates in IVF/ICSI
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Tomaz Tomazevic, Ph.D, began his career in obstetrics and gynaecology in 1975. In 1999, the Professor of
Obstetrics and Gynecology and Head of the Assisted Reproduction Unit at the University Women’s Hospital,
Ljubljana, Slovenia. His research interests include ultrasound, endoscopic surgery and, in particular, assisted
reproduction technology. He is President of the Slovene Society of Reproductive Medicine and a member of
European Society of Human Reproduction and Embryology, American Association of Gynecologic Laparoscopists,
European Society for Gynaecological Endoscopy and Balkan Society of Human Reproduction. His publications
include 530 mainly scientific papers.

Abstract A retrospective matched-control study to evaluate the effect of uterine anomalies on pregnancy rates after 2481 embryo
transfers in conventionally stimulated IVF/intracytoplasmic sperm injection (ICSI) cycles. The study group of 289 embryo transfers
before and 538 embryo transfers following hysteroscopic resection of a uterine septum was compared with two consecutive embryo
transfers in the control group. Groups were matched for age, body mass index, ovarian stimulation, embryo quality, IVF or ICSI and
infertility aetiologies. Number of embryos transferred, embryo quality and absence of uterine anomalies significantly predicted the
pregnancy rates in the study group: odds ratios (OR) 1.7, 2.6 and 2.5, respectively (P < 0.001). Pregnancy rates after embryo trans-
fer before hysteroscopic metroplasty were significantly lower, both in women with subseptate and septate uterus and in women with
arcuate uterus compared with controls. If two or three embryos with at least one best-quality embryo were transferred, the differ-
ences were 9.6% versus 43.6%, OR 7.3 (P < 0.001) and 20.9% versus 35.5%, OR 2.1 (P < 0.03), respectively. Differences in terms of
live birth rates were even more evident: 1.9% versus 38.6%, OR 32 (P < 0.001) and 3.0% versus 30.4%, OR 14 (P < 0.001). After sur-
gery, the differences disappeared. RBMOnline

ª 2010, Reproductive Healthcare Ltd. Published by Elsevier Ltd. All rights reserved.

KEYWORDS: arcuate uterus, IVF/ICSI, live birth rate, pregnancy rate, septate uterus, subseptate uterus

Introduction

The views on the clinical importance of uterine anomalies in
human reproduction have recently been altered (Cohen
et al., 2007). The literature analysing the influence of uter-

ine anomalies on the results of natural reproduction pro-
vides the information that hysterscopic metroplasty
improves fertility in women with otherwise unexplained
primary infertility (Mollo et al., 2009; Pabuçcu and Gomel,
2004). The literature analysing the influence of uterine
anomalies on the results of assisted reproduction provides
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Table 3 Comparison of infertility aetiologies between the study and control groups.

Variable Study Control

Large septum (septate and subseptate uterus) before resection
n 113 226
Tubal factor 88 (77.9) 163 (72.1)
Endometriosis 43 (38.1) 95 (42.0)
Endocrinological 18 (15.9) 27 (11.9)
Male factor 17 (15.0) 38 (16.8)
Idiopathic infertility 10 (8.8) 21 (9.3)

Small partial septum (arcuate uterus) before resection
n 176 352
Tubal factor 93 (52.8) 195 (55.4)
Endometriosis 44 (25.0) 97 (27.6)
Endocrinological 30 (17.0) 65 (18.5)
Male factor 47 (26.7) 74 (21.0)
Idiopathic infertility 12 (6.8) 17 (4.8)

Large septum (septate and subseptate uterus) after resection
n 275 550
Tubal factor 162 (58.9) 279 (50.7)
Endometriosis 88 (32.0) 149 (27.1)
Endocrinological 39 (14.2) 101 (18.4)
Male factor 72 (26.2) 176 (32.0)
Idiopathic infertility 17 (6.2) 41 (7.5)

Small partial septum (arcuate uterus) after resection
n 263 526
Tubal factor 129 (49.0) 289 (54.9)
Endometriosis 89 (33.8) 142 (27.0)
Endocrinological 56 (21.3) 89 (16.9)
Male factor 102 (38.8) 207 (39.4)
Idiopathic infertility 16 (6.1) 28 (5.3)

Values are n (%) unless otherwise indicated. There were no statistically significant differences
between the two groups.

Table 4 Analysis of all embryo transfers in the study and in the control groups regardless of the number and quality of
embryos transferred (1993–2005).

Variable Study Control OR (95% CI) P-value

Large septum (septate and subseptate uterus) before resection
n 113 226

Pregnancy 14 (12.4) 66 (29.2) 2.917 (1.555–5.470) 0.001
Live birth 3 (2.7) 49 (21.7) 10.151 (3.270–31.408) 0.001

Small partial septum (arcuate uterus) before resection
n 176 352

Pregnancy 24 (13.6) 90 (25.6) 2.176 (1.329–3.561) 0.002
Live birth 5 (2.8) 75 (21.3) 9.260 (3.777–22.672) 0.001

Large septum (septate and subseptate uterus) after resection
n 275 550

Pregnancy 63 (22.9) 143 (26.0) 1.182 (0.842–1.661) NS
Live birth 43 (15.6) 115 (20.9) 1.426 (0.972–2.093) NS

Small partial septum (arcuate uterus) after resection
n 263 526

Pregnancy 68 (25.9) 145 (27.6) 1.091 (0.780–1.527) NS
Live birth 49 (18.6) 115 (21.9) 1.222 (0.843–1.772) NS

Values are n (%) unless otherwise indicated.
NS = not statistically significant.

Uterine anomalies decrease pregnancy and live birth rates in IVF/ICSI 703

Results: 
Pregnancy rates before hysteroscopic metroplasty were 
significantly lower, both in women with subseptate and 
septate uterus.

A=er surgery, the pregnancy rate was comparable to the 
pregnancy rate in women with a normal uterus 
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subgroup analysis according to the type of population did not
detect a significant difference among subgroups (Table 2).

First-trimester or second-trimester
spontaneous abortion
None of the eligible studies provided data on the effect of
hysteroscopic treatment of septa on the probability of first-
or second-trimester spontaneous abortion.

Spontaneous first-trimester or second-trimester
spontaneous abortion or both combined)
Five studies offered data about the association of hystero-
scopic septotomy and the probability of spontaneous abor-
tion in general (Heinonen, 1997; Lin et al., 2009; Pang et al.,
2011; Tonguc et al., 2011; Valli et al., 2004). On the basis of

the meta-analytic pooling of these studies, women who un-
derwent hysteroscopic septotomy had a significantly de-
creased probability of spontaneous abortion compared with
women who did not undergo treatment (RR 0.37, 95% CI 0.25
to 0.55; heterogeneity I2 = 0%; six datasets) (Figure 4b). A
subgroup analysis according to the type of population, indi-
cating that the effect sizes were not significantly different,
is presented in Table 2.

Preterm labour less than 37 weeks
Five studies (Heinonen, 1997; Lin et al., 2009; Pang et al.,
2011; Tonguc et al., 2011; Valli et al., 2004) offered rel-
evant data, which, when pooled, suggested a decreased, yet
not significantly so, probability of preterm labour in women
who had been treated with hysteroscopic resection of the
septum compared with women who had not been treated

Figure 4 Forest plots for the effect of hysteroscopic resection of a septum on the probability of (a) pregnancy achievement; (b)
spontaneous abortion; and (c) preterm labour (<37 weeks).
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ing in obstetrics and gynaecology at the same institution. He also recently completed his subspecialty training
in reproductive medicine. Dr. Venetis is an author of more than 40 publications in international and national
scientific journals and several chapters in books. He is a strong advocate of evidence-based medicine, and his
research interests include ovarian stimulation, reproductive endocrinology and research methodology.

Abstract The clinical implications of congenital uterine anomalies (CUA), and the benefits of hysteroscopic resection of a uterine
septum, were evaluated. Studies comparing reproductive and obstetric outcome of patients with and without CUA and of patients
who had and had not undergone hysteroscopic resection of a uterine septum, were evaluated. Meta-analysis of studies indicated that
the pregnancy rate was decreased in women with CUA (RR 0.85, 95% CI 0.73 to 1.00; marginally significant finding, P = 0.05). The
spontaneous abortion rate was increased in women with CUA (RR 1.68, 95% CI 1.31 to 2.15). Preterm delivery rates (RR 2.21, 95% CI
1.59 to 3.08), malpresentation at delivery (RR 4.75, 95% CI 3.29 to 6.84), low birth weight (RR 1.93, 95% CI 1.50 to 2.49) and peri-
natal mortality rates (RR 2.43, 95% CI 1.34 to 4.42) were significantly higher in women with CUA. Hysteroscopic removal of a septum
was associated with a reduced probability of spontaneous abortion (RR 0.37, 95% CI 0.25 to 0.55) compared with untreated women.
Presence of CUA might be associated with a detrimental effect on the probability of pregnancy achievement, spontaneous abortion
and obstetric outcome. Hysteroscopic removal of a septum may reduce the probability of a spontaneous abortion.
© 2014 Reproductive Healthcare Ltd. Published by Elsevier Ltd. All rights reserved.
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and obstetric outcome. Hysteroscopic removal of a septum may reduce the probability of a spontaneous abortion.
© 2014 Reproductive Healthcare Ltd. Published by Elsevier Ltd. All rights reserved.

KEYWORDS: congenital uterine anomaly, miscarriage, obstetric outcome, pregnancy, treatment
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The spontaneous abor.on rate was increased in women with 
uterine septum. 
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Uterine septum/Septate uterus
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• In a paBent with inferBlity, prior 
pregnancy loss, or poor obstetrical 
outcome it is reasonable to consider 
septum incision. (Grade C) 

• In a paBent without inferBlity or 
prior pregnancy loss, it may be 
reasonable to consider septum 
incision following counseling 
regarding potenBal risks and 
benefits of the procedure. (Grade C)

Practice Committee of the American Society for Reproductive Medicine. Uterine Septum: a guideline. Fertil Steril. 2016 Sep 
1;106(3):530-40. doi: 10.1016/j.fertnstert.2016.05.014. Epub 2016 May 25. Review.
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WHAT IS THE IMPACT OF LEIOMYOMAS ON 

REPRODUCTIVE OUTCOME?

• Uterine leiomyomas can cause 
anatomical disrupAon of the uterine 
architecture. 

• submucosal leiomyomas may impact 
the endometrial cavity, thereby 
plausibly impacAng embryo 
implantaAon and development. 

• Intramural or subserosal leiomyomas 
may grow to large sizes prior to 
inducing symptoms of pelvic pressure 
or pain, but could potenAally disrupt 
ferAlity and maintenance of pregnancy. 

Practice  Com m ittee of the Am erican Society for Reproductive  M edicine. Rem oval of m yom as in  asym ptom atic 

patients to  im prove fertility and/or reduce m iscarriage rate: a gu ideline. Fertil Steril! 2017;108:416–25. !2017 by Am erican Society for 

Reproductive  M edicine 
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IMPACT OF NON-CAVITY-DISTORTING 
LEIOMYOMAS
• Remains controversial

• Some studies suggest an adverse effect 
on implantaCon and pregnancy rates in 
women undergoing IVF, parCcularly 
with large fibroids >4 cm

• 3 meta-analyses (Metwally 2011; PriRs
2009; Sunkara 2010):  reduced 
implantaCon rates

• Myomectomy did not appear to 
significantly increase the clinical 
pregnancy and live birth rates (PriRs et 
al., 2009)

Coughlan C, Ledger W, Wang Q, Liu F, Demirol A, Gurgan T, CuZng R, Ong K, Sallam H, Li TC. Recurrent implantaCon 
faiklure: definiCon and management. Reprod Biomed Online. 2014 Jan;28(1):14-38. doi: 
10.1016/j.rbmo.2013.08.011. Epub 2013 Sep 14. Review.
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The effect of intramural fibroids
without uterine cavity involvement on
the outcome of IVF treatment: a
systematic review and meta-analysis
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Assisted Conception Unit, Guy’s and St Thomas’ Hospitals NHS Foundation Trust, 11th Floor, Tower Wing Guy’s Hospital Great Maze
Pond, London SE1 9RT, UK

1Correspondence address. E-mail: sksunkara@hotmail.com

background: The influence of fibroids on fertility is poorly understood. Submucosal and intramural fibroids that distort the endo-
metrial cavity have been associated with decreased pregnancy rates (PRs) following IVF treatment. However, there is uncertainty about
the effect of intramural fibroids that do not distort the endometrial cavity on IVF outcomes.

methods: We conducted a systematic review and meta-analysis of studies to evaluate the association between non-cavity-distorting
intramural fibroids and IVF outcome. Searches were conducted on MEDLINE, EMBASE, Cochrane Library and Web of Science. Study selec-
tion and data extraction were conducted independently by two reviewers. The Newcastle-Ottawa Quality Assessment Scales were used for
quality assessment. Meta-analysis was performed if appropriate.

results: We identified 19 observational studies comprising 6087 IVF cycles. Meta-analysis of these studies showed a significant decrease
in the live birth (RR ¼ 0.79, 95% CI: 0.70–0.88, P , 0.0001) and clinical PRs (RR ¼ 0.85, 95% CI: 0.77–0.94, P ¼ 0.002) in women with
non-cavity-distorting intramural fibroids compared with those without fibroids, following IVF treatment.

conclusion: The presence of non-cavity-distorting intramural fibroids is associated with adverse pregnancy outcomes in women
undergoing IVF treatment.

Key words: intramural fibroids / IVF / pregnancy / observational studies

Introduction
Uterine fibroids occur in up to 30% of reproductive age women
(Verkauf, 1992) and are more common in Afrocarribean women.
Although most women affected with fibroids are fertile, fibroids may
interfere with fertility secondary to anatomical distortion and altera-
tions to the uterine environment (Hasan et al., 1990; Verkauf,
1992), with the effect being dictated largely by the location and size
of the fibroid (Ubaldi et al., 1995; Rackow and Arici, 2005).

With regards to in vitro fertilization (IVF) treatment, submucosal and
intramural fibroids that protrude into the endometrial cavity have
been associated with decreased pregnancy rates (PRs) and implan-
tation rates (IRs) (Narayan and Goswamy, 1994; Farhi et al., 1995;
Varasteh et al., 1999; Bernard et al., 2000). Studies have shown that

IVF outcome is markedly improved in women with cavity-distorting
submucosal fibroids following myomectomy (Narayan and
Goswamy, 1994; Varasteh et al., 1999; Bernard et al., 2000; Hart
et al., 2001; Surrey et al., 2005). However, the effect of fibroids not
distorting the uterine cavity on the outcome of IVF treatment
remains poorly understood with studies yielding conflicting results.
The conflicting results may be attributable to clinical heterogeneity
between the studies such as differences in patient inclusion criteria,
and methodological inconsistencies related to the design of the
studies. We conducted a systematic review of studies evaluating the
association between non-cavity-distorting intramural fibroids and IVF
outcome, and attempted to explore the inconsistencies present in
the literature.

& The Author 2009. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oxfordjournals.org

Human Reproduction, Vol.25, No.2 pp. 418–429, 2010
Advanced Access publication on November 12, 2009 doi:10.1093/humrep/dep396
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Discussion
This systematic review, which included 6087 IVF cycles, found that the
presence of non-cavity distorting intramural fibroids on average
reduces the live birth rate by 21% and the clinical PR by 15% per
IVF cycle compared with no fibroids. The relatively lower chance of
achieving a live birth compared with clinical pregnancy probably
reflects the adverse influence of intramural fibroids on the course of
pregnancy (Khaund and Lumsden, 2008; Klatsky et al., 2008).

The inverse relationship between IVF outcome and the presence of
non-cavity distorting intramural fibroid may be explained by altered
uterine vascular perfusion, myometrial contractility, endometrial func-
tion, gamete migration or myometrial/endometrial gene expression
(Arslan et al., 2005; Ng et al., 2005; Nishino et al., 2005; Pritts
et al., 2009). Previous reviews have addressed the relationship
between intramural fibroids and outcome of IVF treatment
(Somigliana et al., 2007; Klatsky et al., 2008; Pritts et al., 2009). The
results of our systematic review are concordant with the findings of

Figure 2 Funnel plot for publication bias for outcome of live birth
rates: treatment effects (x-axis) versus study size (y-axis).

Figure 3 Forest plot of studies of non-cavity-distorting intramural fibroids versus no fibroids in women undergoing IVF treatment for outcome of live
birth rates.

Figure 4 Forest plot of studies of non-cavity-distorting intramural fibroids versus no fibroids in women ,37 years undergoing IVF treatment for
outcome of live birth rates.

Non-cavity distorting intramural fibroids and IVF 425

D
ow

nloaded from
 https://academ

ic.oup.com
/hum

rep/article-abstract/25/2/418/672725 by guest on 04 S
eptem

ber 2018

http://creativecommons.org/licenses/by-nc-sa/3.0/


Th is w ork is licensed  under a Creative  Com m ons Attribution-N onCom m ercia l-ShareA like 3 .0  U nported  L icense.

44

.

Figure 5 Forest plot of studies of non-cavity-distorting intramural fibroids versus no fibroids in women undergoing their first IVF treatment for
outcome of live birth rates.

Figure 6 Forest plot of prospective studies of non-cavity-distorting intramural fibroids versus no fibroids in women undergoing IVF treatment for
outcome of live birth rates.

Figure 7 Forest plot of studies of non-cavity-distorting intramural fibroids versus no fibroids in women undergoing IVF treatment for outcome of
clinical PRs.
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RESULTS:
The presence of non-cavity-distor9ng fibroids nega9vely 
affect clinical pregnancy rates and live birth rates in pa9ents 
undergoing IVF/ICSI.

The deleterious effects on LBR was significant in women 
with > 2 fibroids and fibroids > 3cm
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• Of the systematic reviews published, most 
concluded that there is insufficient evidence 
regarding the effect of removal of intramural 
myomas (laparoscopic or open) on 
reproductive outcomes in infertile women
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WHAT IS THE IMPACT OF LEIOMYOMAS ON 
REPRODUCTIVE OUTCOME?

• There is no consensus on whether or not intramural 
fibroids in women undergoing IVF should be removed. 

• Many clinicians would recommend removal of 
intramural fibroids if they are more than 4 cm in 
diameter. 

• There is a lower threshold to removing an intramural 
fibroid if it is situated in the anterior lower uterine 
segment as it may pose problems in delivery of the 
fetus, especially if Caesarean section is required. 

• The pros and cons of myomectomy should be carefully 
explained in each case. 

Coughlan C, Ledger W, Wang Q, Liu F, Demirol A, Gurgan T, Cutting R, Ong K, Sallam H, Li TC. Recurrent implantation 
faiklure: definition and management. Reprod Biomed Online. 2014 Jan;28(1):14-38. doi: 
10.1016/j.rbmo.2013.08.011. Epub 2013 Sep 14. Review.
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Endometrial injury 
• inten@onal damage to the endometrium 

performed with the objec@ve of improving the 

reproduc@ve outcomes of women or couples 
desiring pregnancy. 

• The most common interven@on is endometrial 
scratching performed using a pipelle. 

• The movements made during endometrial 
sampling are believed to result in some 

disturbance or “injury” to the endometrium. 

Nastri CO, Lensen SF, Gibreel A, Raine-Fenning N, Ferriani RA, Bhattacharya S, Martins WP. Endometrial injury 
in women undergoing assisted reproductive techniques. Cochrane Database of Systematic Reviews 2015, Issue 
3. Art. No.: CD009517.
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Endometrial injury 
• The underlying mechanism of how endometrial injury 

may improve endometrial receptivity remains unclear
• Hypotheses: 
• mechanical effect of local injury to the 

proliferative endometrium induces endometrial 
decidualisation, a process that naturally occurs in 
preparation for pregnancy and therefore favours
implantation 
• the injury induces a wound healing response, 

which involves recruitment of immune system 
cells to the site of healing 
• endometrial injury retards endometrial 

maturation, leading to better synchronicity 
between the endometrium and the transferred 
embryo 
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Endometrial injury in women undergoing 
assisted reproductive techniques 
Carolina O Nastri1, Sarah F Lensen2, Ahmed Gibreel3, Nick Raine-Fenning4, Rui A Ferriani1, Siladitya
BhaEacharya5, Wellington P MarIns1 
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assisted reproductive techniques 
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1. Endometrial injury between day 7 of the previous cycle and day 7 of the ET 
cycle versus control: live birth/ongoing pregnancy
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1. Endometrial injury between day 7 of the previous cycle and day 7 of 
the ET cycle versus control: clinical pregnancy rate
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2. Endometrial injury on the day of oocyte retrieval versus control: live 
birth/clinical  pregnancy
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Authors' conclusions
1. Endometrial injury performed between day 7 of the 

previous cycle and day 7 of the embryo transfer (ET) cycle is 
associated with an improvement in live birth and clinical 
pregnancy rates in women with more than two previous 
embryo transfers.

2. Endometrial injury on the day of oocyte retrieval is 
associated with a reduction of clinical and ongoing 
pregnancy rates.
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Endometrial injury 
• studies suggests that 

endometrial scratch should be 
carried out approximately 7 
days prior to the onset of 
menstruaEon, immediately 
before the start of ovarian 
sEmulaEon for IVF treatment. 
• Couples should be advised 

regarding the importance of 
protected intercourse in the 
month of the endometrial 
scratch

Coughlan C, Ledger W, Wang Q, Liu F, Demirol A, Gurgan T, CuNng R, Ong K, Sallam H, Li TC. Recurrent 
ImplantaEon failure: definiEon and management.Reprod Biomed Online. 2014 Jan;28(1):14-38. doi: 
10.1016/j.rbmo.2013.08.011. Epub 2013 Sep 14. 
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Summary of Recommendations:
1. ENDOMETRIOMA

• Laparoscopic surgical removal of ovarian endometriotic cysts prior to 
IVF does not offer any additional benefit in terms of fertility outcomes. 

• Surgery prior to ART can be considered for:
1. management of endometriosis-associated pain
2. increasing the accessibility of the follicles during oocyte 

retrieval procedures, or 

3. to ameliorate any concern for malignancy. 
• It is recommend to proceed directly to IVF to reduce time to pregnancy, 

to avoid potential surgical complications and to limit patient costs. 

2. Hydrosalpinx
• Salpingectomy before embryo transfer has been shown to improve 

endometrial receptivity.

3. Endometrial Polyps

• hysteroscopy should be considered before IVF and is highly 
recommended after one, otherwise unexplained, failed IVF cycle 
and in the setting of recurrent implantation failure
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Summary of Recommendations
4. Septum

• Hysteroscopic septum incision is associated with a 
reducCon in subsequent miscarriage rates and 
improvement in live-birth rates in paCents with a history of 
recurrent pregnancy loss. 

5. Intramural Myoma uteri (non-cavity-distorCng)
• While  most studies suggest an adverse effect on 

implantaCon and pregnancy rates in women with 
intramural fibroids, there is insufficient evidence to 
conclude that myomectomy improves IVF outcomes.

6. Endometrial scratching

• Endometrial injury performed between day 7 of the 
previous cycle and day 7 of the embryo transfer (ET) cycle 
is associated with an improvement in live birth and clinical 
pregnancy rates in women
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