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ABSTRACT: Caesarean section can result in an indentation of the myometrium at the site of the Caesarean scar, called a niche. Niches

can cause symptoms of abnormal uterine blood loss, dysmenorrhoea, chronic pelvic pain and dyspareunia and are possibly related to sub-

fertility. Various other explanations for the cause of subfertility after Caesarean section have been proposed in the literature, such as uter-

ine pathology, intra-abdominal adhesions and women’s reproductive choices. Not all niches cause symptoms and the relation with subfer-

tility and a niche in the uterine scar still needs further study since direct evidence is lacking so far. Based on the limited available evidence,

and in combination with observations made during sonographic hysteroscopic evaluations and laparoscopic niche repair, we propose and

discuss three hypothetical mechanisms: (i) the environment for sperm penetration and implantation may be detrimental; (i) there could be

a physical barrier to embryo transfer and implantation; and (iii) psychogenic factors may reduce the likelihood of pregnancy. Several innova-

tive surgical treatments have been developed and are being implemented for niche-related problems. Promising results are reported, but

more evidence is needed before further implementation in daily practice. The additional value of niche resections should be compared to

expectant management or fertility therapies, such as ART, in randomized controlled trials. Therefore, our suggested hypotheses should,

for the time being, not be used for justification of any specific procedures outside clinical trials.
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Introduction

Rates of Caesarean section have kept rising in recent decades. The
mean worldwide rate for this procedure increased from 6.7% in 1990
to 19.1% in 2014. The Dominican Republic, Brazil and China have the
highest rates so far, at 56.4%, 55.6% and 47%, respectively (Betran
et al, 2016). The increase is mainly due to the expansion of indications
to perform a primary Caesarean section and a sharp decline in vaginal
birth rates after a previous Caesarean section. Some of the indications
could be prevented, such as maternal request without medical indica-
tion in some Western countries (Nilstun et al,, 2008; Wortman and
Alexander, 2013; Mylonas and Friese, 2015). The World Health
Organization estimates the optimal Caesarean rate to be 15%. There
is no evidence that Caesarean rates higher than 10% are associated
with reductions in maternal and foetal morbidity (Gibbons et dl.,
2012).

There is increasing interest in the potential long-term morbidity of
Caesarean section scars (Diaz et al., 2002; Silver, 2010; Clark and
Silver, 201 1). The association between a niche after a Caesarean sec-
tion and gynaecological symptoms has been recently reported (Osser
et al, 2009; Bij de Vaate et al., 201 |; van der Voet et dl., 2014a; Bij de
Vaate et al, 2014b). A niche is formally defined by the European
Niche Taskforce as an indentation of the uterine myometrium of at
least 2 mm at the site of the Caesarean scar, assessed by transvaginal
ultrasound (Jordans et al., 2019). Niches are observed in 50-60% of
women after a Caesarean section. Prospective cohort studies reported
spotting in 30% of women with a niche at 6—12 months after
Caesarean section compared with 5% of women without a niche.
Postmenstrual spotting is correlated to niche volume and inversely cor-
related to residual myometrium thickness (van der Voet et al., 2014a;
Bij de Vaate et al., 2014b). The detection rate of a niche depends on
the population and the diagnostic method used. This can be 2D or 3D
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Table | Overview of hypotheses on the intermediate role of the niche on fertility outcomes.

Hypothesis

Detrimental environment for sperm penetration and implantation

I Niche-related accumulation of intrauterine fluid impairing implantation

2. Altered immunobiology and/or increased inflammation when a niche is present

3. Distorted contractility of the uterus caused by fibrosis or interruption of the myometrial layer at the site of the niche

4. Accumulation of mucus and old blood in the niche, which may impair sperm penetration

Physical barrier for embryo transfer and implantation

5. A large niche in combination with a strongly retroflexed uterus impairs accessibility for an eventual embryo transfer due to a distorted anatomy

Psychogenic causes that reduce the likelihood of pregnancy

6. Niche-related gynaecological symptoms may interfere with sexual intercourse, and focused therapies for niche complaints may interfere with opportunities to

conceive during the convalescence period

transvaginal sonography, sonohysterography or MRI (Bij de Vaate
et al., 2011; Bij de Vaate et al., 2014a,b; Antila-Langsjo et al., 2018;
Ludwin et al., 2019). Based on the international recommendations on
evaluation and reporting system of niches among experts, it was con-
sidered that preferably saline or gel should be used in absence of
intra-uterine fluid (Jordans et al., 2019). This improves the visibility of
niches (Bij de Vaate et al., 201 1; Jordans et al., 2019).

In addition to the gynaecological symptoms, in theory, niches may
impair subsequent fertility. It has been reported that a niche can re-
duce the chances of embryo implantation and may lead to spontane-
ous miscarriages if the implantation is close to or in the niche
(Hemminki, 1986; Hemminki, 1996; Naji et al., 2013). A meta-analysis
reported that a Caesarean section reduces the probability of subse-
quent pregnancy by 10% [relative risk (RR) 0.91; 95% 0.87-0.95] on
average, compared with a previous vaginal delivery (Gurol-Urganci
et al, 2013). Most of the 16 included studies found reduced fertility af-
ter a Caesarean section. The size of the effect depended on the type
and indication for caesarean section. Studies which controlled for ma-
ternal age or specifically analysed primary elective Caesarean section
for breech delivery reported smaller effects. However, none of the
studies included in the meta-analysis evaluated the relation between
subsequent fertility and the presence of a niche. Various explanations
for the cause of post-Caesarean subfertility have been proposed, rang-
ing from placental bed disruption and pelvic adhesions influencing tubal
oocyte pick-up (Murphy et al., 2002) to women’s reproductive choices
(Porter et al., 2003; Oral and Elter, 2007). An increasing variety of
therapies to treat niche-related symptoms and improve reproductive
outcomes has also been developed and implemented in recent years
(van der Voet et al, 2014b; Nikkels et al., 2017; Vervoort et dl.,
2018a; Vissers et al., 2020). A recent review including various case se-
ries and single-arm cohort studies reported improvement of gynaeco-
logical symptoms after (laparoscopic) niche resections. Despite the
promising outcomes, so far there is no definite proof of the beneficial
effects on reproductive outcomes of any intervention over expectant
management (Vitale et al, 2020). The outcomes of the studies were
biased with a high risk of overestimating the effect of the applied inter-
ventions. Because niche-related symptoms and applied therapies lead
to more medical consultations and higher costs, it is important to

evaluate diagnostic, therapeutic and preventive strategies for niche de-
velopment (Vervoort et al, 2018b). The beneficial effect of applied
therapies for fertility outcomes needs to be proven in randomized
controlled trials. Currently, one study has been registered in the trial
register, the LAPRESS trial (Dutch trial register number NTR 6534).
The results of this study will provide essential information for future
implementation of this intervention in daily practice. Apart from repair
of a defect, it is also important to prevent niche development. The
closure technique of the uterine Caesarean scar has been proposed as
an independent factor for niche development (Bij de Vaate et al,
2011). Closing techniques have changed over the years and there is
no uniform standard for Caesarean procedures or uterine closures.
Two meta-analyses reported low-to-moderate evidence that single-
and double-layer closure of the uterine incision is associated on ultra-
sound with similar incidences of niches (Di Spiezio Sardo et al., 2017;
Stegwee et al., 2018). One large study has been registered in the trial
register to evaluate the effect of double layer closure versus single
layer closure in patients undergoing their first Caesarean section.
(Dutch Trial Register (NTR5480).

So far the most intriguing questions are: does a niche impair fertility
and what underlying mechanism has been studied insufficiently? Based
on the limited available evidence in the recent literature reviewed,
combined with our observations during sonographic hysteroscopic
evaluation and laparoscopic niche repair, we postulate further hypoth-
eses to explain the association between subfertility and the presence
of a niche, and to define the knowledge gaps for future research per-
spectives. Table | presents an overview of hypotheses on the interme-
diate role of niches on fertility outcomes.

Detrimental environment for
sperm penetration and
implantation

Hypothesis |: niche-related accumulation of
intrauterine fluid impairing implantation

We hypothesize that the accumulation of intracavitary fluid related to
the niche may impair embryo implantation, which is in line with the
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Figure | Intrauterine fluid accumulation in the uterus and the niche. (a) Image of niche using transvaginal ultrasound in mid-sagittal plane
with high fluid accumulation in the uterus and the large niche. (b) Schematic figure of an embryo that is separated from the endometrium on a film of
fluid. The intracavitary fluid in relation with the accumulation of fluid in the niche may impact embryo implantation.

known negative effect of intrauterine fluid in women with hydrosalpinx
(Mansour et al., 1991; Sharara and McClamrock, 1997; Sharara and
Prough, 1999; Levi et al, 2001; Akman et al., 2005; Strandell et dl,
2001). Implantation within the normal endometrium is a precisely timed
and complex process that could be affected by interference of intrauter-
ine fluid film covering the endometrium (Fig. |). This fluid may play an
important role in luminal closure to ‘lock’ the embryos in the right loca-
tions (Eytan et al., 2001; Yaniv et al., 2003; Eytan et al., 2004).

The impact of intrauterine fluid on implantation in association with a
niche has not yet been studied (Vervoort et al., 2018b). Two retro-
spective studies showed a detrimental effect of a Caesarean section
on implantation. The largest study, comprising 1317 women with one
previous Caesarean or vaginal delivery undergoing IVF/ICSI treatment,
showed impaired pregnancy outcomes. Live birth rates were lower in
women with a previous Caesarean section, at |15.9% versus 23.3% for
women with a previous vaginal delivery (odds ratio 0.63 95% Cl 0.45—
0.87). Of the women in the study, 77% received a single embryo
transfer and the quality of embryos did not differ between the two
groups (Vissers et al., 2020). The lower clinical pregnancy rate per em-
bryo transfer indicates that implantation is particularly hampered after
a Caesarean section. Another retrospective study on 310 IVF patients
(Wang et al., 2017) reported a lower clinical pregnancy rate in women
with a previous Caesarean section (40.3%), especially if a post-
Caesarean scar defect (niche) in combination with endometrial fluid
(12.5%) was present, compared to women with a previous vaginal de-
livery (54.8%) (P < 0.05). The majority of these patients (97%) re-
ceived a double embryo transfer. In theory, intrauterine accumulation
of either blood or fluid may cause a hostile environment for implanta-
tion. Some authors have postulated that accumulation of blood may
lead to degradation of haemoglobin in the uterine cavity, resulting in a
higher iron exposure, which is known to be embryotoxic (Van
Langendonckt et al., 2002; Lousse et al., 2009). Unknown embryotoxic
factors may also be present in niche-related intrauterine fluid. Besides

possible direct embryotoxicity, a continuous flow of intrauterine fluid
may also interfere with implantation due to mechanical principles.

Some studies underline the higher prevalence of intrauterine fluid in
association with a niche. In a prospective cohort study of 225 women
with a previous Caesarean section, intrauterine fluid was seen in
13.3% of the women with a niche versus 6.3% of those without a
niche (Bij de Vaate et al., 201 1). In a retrospective questionnaire sur-
vey among IVF centres in Japan (n= 189), intrauterine accumulation of
fluid (in 75% in the owvulatory phase) and postmenstrual spotting (in
48%) were the most commonly reported symptoms in women with
niches; however, by definition this resembles a selected population
(Tsuji et al.,, 2015).

Several other cohort studies report promising fertility outcomes af-
ter a surgical niche intervention. In a cohort study of 159 women with
large niches and who underwent a laparoscopic niche repair because
of symptoms, intrauterine fluid was originally observed in 40% of sub-
jects but this number dropped to 7.5% 6 months after the interven-
tion. This points to the niche as the causal factor for fluid
accumulation. Pregnancy rates were also very promising in that study
in which 40.2% of subjects had failed previous IVF therapy; at 2 years
of follow-up, 52.0% conceived naturally with a median time to preg-
nancy of 3.0 months after discontinuation of contraceptives (Vissers
et al., 2020). Two other cohort studies on laparoscopic niche repair in
22 and 38 subfertile patients reported high pregnancy rates (55.6%
and 44.0%, respectively) in most patients after more than |-year
follow-up (Tanimura et al., 2015; Donnez et al., 2017). These studies
indicate that the niche and related intrauterine fluid may play an im-
portant intermediate role in subfertility after Caesarean section
(Vervoort et al., 2018b). The beneficial effect of laparoscopic niche re-
section on reproductive outcomes needs to be proven in randomized
controlled trials.

One prospective study of 4| secondary subfertility patients with
niches reported a 100% pregnancy rate after hysteroscopic niche
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resection (Gubbini et al., 2011), yet did not report on the number
of women who were lost to follow-up. A hysteroscopic niche resec-
tion with dissection of the distal rim of the niche facilitates the out-
flow of fluid and coagulation of the surface of the niche, while
resection of subendometrial glands may, in theory, reduce fluid pro-
duction. A reduction of intrauterine fluid was also observed after
hysteroscopic niche resection in a randomized controlled trial com-
paring hysteroscopic niche resection with expectant management, al-
though the number of women seeking pregnancy was very limited
(Vervoort et al, 2018a). The 6-month follow-up results were prom-
ising in terms of spotting and intrauterine fluid, but the long-term
outcome is unknown so far. Even a temporary reduction in intra-
uterine fluid accumulation may result in a window of opportunity for
embryo implantation.

In conclusion, accumulation of fluid is seen in approximately 42% of
patients with a large niche (Vissers et al., 2020). This may impair preg-
nancy outcomes due to reduced implantation yet may also be embry-
otoxic. Future studies are needed to assess the effect on implantation
of intrauterine fluid related to a niche and the possible embryotoxicity
of the intrauterine fluid, as well as the additional value of surgical inter-
ventions on fertility outcomes. Whether removal of the fluid immedi-
ately before embryo transfer in women with a niche affects pregnancy
outcomes is not known either.

Hypothesis 2: altered immunobiology and/
or increased inflammation when a niche is
present

A prospective cohort study evaluating the site of implantation using
transvaginal ultrasound during early pregnancy in 380 women after a
Caesarean section concluded that the site of implantation is affected
by the presence of a niche (Naji et al,, 2013). The distance between
implantation site and scar was related to the risk of spontaneous
miscarriage. Implantation very close to or in the niche resulted in
miscarriage in seven out of eight pregnancies. Implantation was also
seen more frequently in the posterior part of the uterus. It appears
that a niche is not a favourable site for implantation. Alternatively,
differences in angiogenesis or inflammatory response of the endome-
trium influenced by regeneration of the uterine wound may play a
role. This has not been studied yet in relation to niches or after a
Caesarean section. One study evaluating immunology using histology
found changes and noted that the most significant alteration at the
scar site were fewer leucocytes and less vascularization than in the
endometrium of the unscarred uterus (Ben-Nagi et al., 2009). This
underlines our hypothesis but future studies are needed to evaluate
this topic. Theoretically, the accumulation of fluid and mucus may
also facilitate bacterial growth, reducing the chances of successful IVF
(Moreno et al., 2016). We are not aware of any studies examining
the microbial composition of niches or the angiogenic or inflamma-
tory processes of the endometrium in women with a niche or previ-
ous Caesarean section.

In one study, the prevalence of first-trimester Caesarean scar preg-
nancies was higher than in previously reported in literature. This may
be explained by having performed an early scan in order to assess the
location of the pregnancy, plus a higher prevalence may be expected
in referral centres for Caesarean scar pregnancies. This study reported
a spontaneous first-trimester miscarriage rate of 44%, yet Caesarean

scar pregnancies may occur more frequently than we assume since the
majority of such pregnancies end up in miscarriage before they are di-
agnosed (Jurkovic et al., 2003).

Hypothesis 3: distorted contractility of the
uterus caused by fibrosis or interruption of
the myometrial layer at the site of the
niche

We hypothesize that implantation is impaired after Caesarean section
due to uncoordinated or impaired uterine contractions.

The non-pregnant uterus shows myometrial contractile activity
throughout the menstrual cycle. These contractions originate in the
subendometrial myometrium and are controlled by steroids. It has
been previously reported that throughout the menstrual cycle endo-
metrial wavelike activity patterns of the uterus with adequate wave
patterns appear to be related to successful reproduction in natural
cycles and assisted reproduction (Bulletti and de Ziegler, 2006).
Contractile waves from fundus to cervix are predominantly seen in the
follicular phase and they disappear after ovulation or hCG administra-
tion. The pattern is essentially reversed in the luteal phase. It recurs in
a similar fashion from cycle to cycle (Abramowicz and Archer, 1990;
Lyons et al, 1991; van Gestel et al., 2003; Sammali et al., 2019). One
ultrasound study showed that the persistence of follicular contractions
until hCG administration predicts a favourable IVF outcome (van
Gestel et al., 2007).

A niche involves a discontinuity at the site of a previous Caesarean
scar. The uterine incision during a Caesarean section is generally made
transversely in the lower uterine segment and could lead to poor con-
tractility of the uterine muscle around the scar and the accumulation
of fluid in the defect (Thurmond et al., 1999). This is in line with the
reduced thickness of the residual myometrium that is observed in the
majority of patients after a Caesarean section (Osser et al., 2009; Bij
de Vaate et al., 201 1; van der Voet et al.,, 2014a; Bij de Vaate et al.,
2014b). An observational prospective study reported a significant de-
crease in muscular density in the myometrium covering the defect
compared with the adjacent myometrium on histological exams after
laparoscopic repair (Donnez et al., 2017).

It is possible that in women with a niche, normal wave patterns are
disturbed by uncoordinated or impaired uterine contractions during
the menstrual cycle, which could lead to a lower implantation rate.

Hypothesis 4: accumulation of mucus and
old blood in the niche, which may impair
sperm penetration

We hypothesize that low incision during Caesarean section through
cervical tissue containing mucus-producing glands may lead to niches
that contain mucus due to local mucus formation (Fig. 2).

During combined hysteroscopic and sonographic evaluation it be-
came apparent that many niches have an association with nabothian
cysts, especially in low locations (Fig. 3).

The mucus and fluid accumulation in these large niches and uterus
may impair penetration of sperm cells and thus embryo implantation.
The presence of blood in the cervix may cause impaired sperm-mucus
interaction for immunological reasons. This cervical hostility was



1488 Vissers et al.

Figure 2 Accumulation of fluid/blood in the niche. (a) Image of niche using transvaginal ultrasound in mid-sagittal plane with intrauterine fluid
accumulation in the large niche. (b and c) Macroscopic image of a uterus with a niche, removed by laparoscopy because of abnormal uterine bleeding
and dysmenorrhoea. Clear accumulation of mucus and blood in the niche can be recognized.

(c) Nabothic Cyst and
communicating duct
with a niche

>

Figure 3 Mucus accumulation appears from the niche in the sagittal plane (a) and communicating nabothian cysts with the
niche in the transversal plane in 2D ultrasound (b) and 3D ultrasound (c).

defined in terms of an abnormal or negative postcoital test (Glazener This factor may be less relevant in case of IUl or IVF if the barrier
and Hull, 1987; Check and Spirito, 1995; Steures et al., 2007) due to : has already been overcome by the intrauterine catheter. Even in these
absence of forward-progressing spermatozoa. The composition of the : situations, pregnancy outcomes remain lower, indicating the impair-

fluid and mucus accumulation has not yet been studied. © ment of implantation to be an independent factor.
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Physical barrier for embryo
transfer and implantation

Hypothesis 5: a large niche in combination
with a strongly retroflexed uterus impairs
accessibility for an eventual embryo
transfer due to a distorted anatomy

Assisted reproductive techniques are widely used for the treatment of

subfertility. A few women have been referred to our department due
to the inability to achieve an embryo transfer because of a large niche

Figure 4 Image of a complex niche with various branches.
(@) Schematic diagram of a niche with various branches and (b) sche-
matic diagram of hysteroscopic entrance of the cervix.

and a distorted anatomy. Sometimes a niche in combination with a
strongly retroflexed uterus and/or a complex niche may hamper the
insertion of an insemination or embryo transfer catheter. In rare cases,
even under ultrasound guidance, it is impossible to enter the uterine
cavity. In such cases, a laparoscopic niche resection to restore the
anatomy for embryo transfer could be considered (Vervoort et al.,
2018b). During our hysteroscopic niche evaluations, we were not al-
ways able to enter the uterine cavity, especially in case of complex
niches with many branches (Fig. 4). It may be difficult to determine
which endocervical opening has the shortest route to the intrauterine
cavity. Combined transrectal evaluation and hysteroscopy may help
identify the optimal route. Several patients with these problems had
previously failed IVF procedures, and whether embryo transfer had
taken place at the correct location is not entirely certain. A systematic
review and meta-analysis (including five studies) reported lower clinical
pregnancy rates following a difficult embryo transfer (RR 0.75; 95% Cl
0.66-0.86) (Phillips et al., 2013).

It was noted that a large niche is more commonly observed in a ret-
roflexed than an anteflexed uterus. The chances of a retroflexed
uterus having an incompletely healed scar are more than double those
of a woman with an anteflexed uterus, and these incompletely healed
scars are located lower in the uterus than are those which have healed
fully (Hayakawa et al., 2006; Osser et al., 2009; Bij de Vaate et dl.,
2014a). During our laparoscopic repair of large symptomatic niches,
we observed that the majority of patients had a strongly retroflexed
uterus prior to surgery (Fig. 5a) that reversed into a stretched or ante-
verted position after completion of the procedure (Fig. 5b).

Where a large uncorrected niche is present, extensive manipulation
of the catheter will often be needed in order to enter the uterine cav-
ity. Such extensive manipulation may contribute to uterine irritation,
with potential negative effects on embryo implantation. A complex
embryo transfer procedure may be responsible for 30% of all IVF fail-
ures (Cohen, 1998).

Embryo transfer can become problematic due to a distorted anat-
omy resulting from a large niche. Even under ultrasound guidance, the
catheter may be placed into the niche more easily than into the uter-
ine cavity. Two studies reported that embryo transfer in women with
a history of a prior Caesarean section, compared to women with a

Figure 5 A large niche before (a) and after (b) laparoscopic niche repair. The position of the uterus changed from retroverted (a) to

anteverted (b).



Vissers et al.

1490

'3Ji| Jo Auenb “JoQ) ‘eee ‘UONDIS UBDIESIED)

“uoidiau

PUE puno.3>oeq dUYIR Aq paduanjjul 9q ABW JNOIABYS] [BNXSS YIM UORBUIGUIOD Ul mc_ﬁm_n_m

‘ured A|1poq paonpaJ oY) Y3 JO UleWopgns ay Ul 14odaJ SaUDIU YUM USWIOAA

“8uluONDUNY PUE WDD)S3-4[3S [BSNOJE [BNXSS UM SSU493Ul SUIPS3|q SULISIN [BULIOUGY

*UOI}D3S UBDIBSIEY) B U93E SYDIU B JNOYIM JNO YIIM USWOM Ul ‘sadleuuonsanb pajep “2edw ue SAeY Aew 31 Os “aseyd Je[ndi||oy 33.| AU Ul S4N220 Apusnbauy 1sow Sumods
-I[eA 8uisn 8UlUORDUN} [BNX3S 4O} SSWOIINO JUSJISYIP PUl IOU PIP APNIS 1oyod snonsud v o

‘3uniods [enususunsod 9ouaLIRdX® SUDIU B YIIM USWOM JO %0E

suo> soud

poliad 92u959[BAUOD U3 SULINP SAI9OUOD 01 sanRIuNLoddo yam auspaiul Aew sjureldwod aydiu Joy saidedayl pasnd0) pue ‘9SIN02UAUI [BNXSS YIIM 491Ul Aew swoldwAs [2130]039BUAS palejpJ-aydIN "9

KoueuSaad jo pooyiaji Y3 2onpad jey) sasned d1udsSoydrAsd

‘saaoJdwl
J9ysuB 0AUquID AUE JOJ SNISIN B JO A11jiqIssaddE oY1 ‘Jiedau aypiu didodsouede| oy o

'sased Jo Auofew ay ul 9|qissod aq 1ySiw Jajsuea) 0Aiquis paping punosen|n ¢ "sayed Aoueu3aud JOMO| YaIM PRIBIDOSSE S| JajSUBI) OAIqUIR JMIYI] o

suod soud

AWOlBUR PRLIOISIP B O SNP JBJSUBI] OAIGUID [BNIUSAS UE U0} A11|IqISsadd® suredwl SNUSIN Paxa|joliad A|SUoJls © YIIM UONRBUIGUIOD Ul SydIu 93Je| V'

uonejuejdwi pue Jasued) oAiquud 40y Ja1i4eq [edisAyd

“aredau syaiu didodso.ede| e Jsye pinjj SULISIN-B.IU JO 9oUSEASId USMO| B SIBIBY | o
*593eILIBISIW U3IM P3IBIDOSSE S| SUdIU 33 Ul /40 03 350)2 AUaA uoneiueldw| o
*(UOIIBINAOC JS1JE S[PAJ| |OIPE.IISDO Ul 3sEaUIIp Aledodwa) e

*PINj4 SULISINEIIUI YIIM UOIBUIGUIOD
03 anp 8umods [enasuawIRlUl 4O XUId[eSOUPAY “9°1) S UISIIO JBU10 SARY UBD PiNjj SUMSINBAU| o

ur Jejnoied uj ‘uondas UBBURSIRY) J9YE UNDD0 SeTed AdueuSaud [ed1UlD PUB LI 9A JAMOT o

*4JN220 mw_ucmcwwgn_ JBOS UBRJBSIRD) o *4JNd20 mw_ucmcww._& JBOS UBRJBSIRD) JO SOSED DUy o

suod soud

uone.iauad wuads Jredwi Aew Ya1ym ‘aYdIu Y3 Ul POO|q PO PUB SNONW JO UONRBINWNIIY ‘4
QUdIU BY3 JO 31IS BY3 JB JAR| [BLIDWOAW dY3 Jo uondnuuaiul Jo SIsoqly AG pasned snUaIn Yyl JO AJ|DBIIUOD palIoIsi 'E

JuasaJd S| 9YdIU B SUSYM UONBWIWIRJUI PISEIIDU] 4O /pUB A30j0Iqouniw paJslly 7

uonejuejdwi Suuredwi piny aULISINEIIUL JO UONEBINWNDDE P3IBBI-DYDIN| |

uonejue|dwi pue uoije.3duad waads 40) JUBWUOJIAUL [eIuUdWILIIDQ

*sasayjrod~Ay pajuasaad ay3 jo suod puesoud || lge.L



Uterine niche and subfertility: hypothetical mechanisms

1491

prior vaginal delivery, took longer and was more likely to have blood
or mucus in the catheter (Alvero et al., 2003; Patounakis et al., 2016).
Blood in the catheter is one of the criteria for a difficult transfer, which
may lead to a lower pregnancy rate (Tomas et al., 2002). Two retro-
spective studies rated difficulty of embryo transfers in patients with a
previous Caesarean section compared with a previous vaginal delivery
(Wang et al., 2017; Vissers et al., 2020). In the study of Wang et dl.
(2017), a difficult embryo transfer ratio (9/144 vs. 0/166, P=0.001)
was seen between patients with a history of Caesarean versus only
vaginal delivery. In our study (Vissers et al., 2020), difficulty with em-
bryo transfer was reported more frequently after a previous
Caesarean section (9.3%) than after a previous vaginal delivery (1.0%).
In a recent prospective cohort study, one reason for a laparoscopic
niche resection was severe difficulty or inability to perform an embryo
transfer due to extreme retroflexion of the uterus in combination with
a large niche in 6.4% of the women. After surgery, the extreme retro-
flexion was corrected to an anteverted or stretched position in six of
the seven women. Five of these women conceived after laparoscopic
niche repair (Vervoort et al., 2018b).

Psychogenic causes that reduce
the likelihood of pregnancy

Hypothesis 6: niche-related gynaecological
symptoms may interfere with sexual
intercourse, and focused therapies for
niche complaints may interfere with
opportunities to conceive during the
convalescence period

Approximately 60% of women have a niche after Caesarean section,
and approximately 30% of them experience postmenstrual spotting
(Osser et al., 2009; Bij de Vaate et al., 201 1). The spotting can occur
unpredictably during the menstrual cycle. We have conducted inter-
views and focus group discussions among symptomatic women with a
niche (Stegwee et al., 2020, accepted Quadlity of Life Research Journal).
The most commonly reported factor is that the lack of predictability
of bleeding/spotting after normal menstruation makes these women
feel insecure and gives them a sense of uncleanliness, frequently associ-
ated with shame and failure, which affects their sexual behaviour and
arousal.

Some studies report a negative association between abnormal uter-
ine bleeding or spotting and the sexual behaviour of both men and
women. The presence of vaginal bleeding or spotting is associated
with a decrease in genital sexual behaviours (Barnhart et al., 1995;
Davis et al., 2002). The majority of men and women (n=287) (60%
of the men and 54% of the women) avoid sexual relations during vagi-
nal spotting, reducing the chances of conception. In this group, 20%
considered therapy because of the impact on their wellbeing (18%) or
sexual functioning (21%) (Barnhart et al., 1995).

Various other conservative and surgical therapies are applied in or-
der to treat niche-related gynaecological symptoms, such as abnormal
bleeding patterns, dysmenorrhoea, chronic pelvic pain and dyspareu-
nia. A very recent large prospective cohort study (n= 146) showed
that laparoscopic niche resection improved most subdomains of a

quality of life questionnaire, including the physical, mental and pain
domains, all of which may impact sexual functioning (Stegwee et al.,
2020).

Still, most treatments aiming to reduce symptoms, such as hormonal
therapies, endometrial ablation or hysterectomies, interfere with future
reproductive potential. In addition, with a laparoscopic niche resection
both the waiting time for surgery and the time needed for uterine scar
healing (generally 6 months after repair is advised) cause a delay in the
resumption of reproductive activities (Huirne et al., 2007, tutorial).

Summary

Subfertility after Caesarean section may be related to the presence of
a niche but can also be caused by other factors. It is important to real-
ize that not all niches cause symptoms and that the relation between
subfertility and a niche in the uterine scar still needs to be fully proved.
Niches without symptoms should, in our opinion, not be treated. The
pros and cons of the presented hypotheses are postulated in Table II.

Conclusion

The lower fertility reported after Caesarean section may have various
causes. We suggest that a niche in the uterine scar may play an inter-
mediate role, and with the limited available evidence, we have postu-
lated several hypotheses on the underlying mechanisms. Future
research is needed to confirm or refute our ideas. A combination of
factors may also likely contribute. More information on the underlying
mechanisms is pivotal to the development of selective therapies and
the identification of patients who may benefit from additional
therapies.
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