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Die Zahl der ungewollt kinderlosen Paare steigt seit Jahrzehnten kontinuierlich an: Mitte des 
vergangenen Jahrhunderts blieb der Kinderwunsch bei etwa fünf Prozent der 35- bis 39-jäh-
rigen Frauen unerfüllt – heute liegt die Zahl schon bei 10 bis 15 Prozent.  
 
Ein Grund dafür ist das steigende Alter der erstgebärenden Frauen, das in Österreich im 
Durchschnitt bei 29,7 Jahren liegt. Während diese Zahl nach oben klettert, sinkt die Sper-
mienqualität bei den Männern.  
 
Für die rechtzeitige Abklärung und adäquate Therapie des unerfüllten Kinderwunsches stehen 
zahlreiche Maßnahmen zur Verfügung. Darüber hinaus gilt bei jeder Beratung und 
Unterstützung der betroffenen Männer und Frauen: Im persönlichen 
Gespräch mit dem Paar möglichst viel Druck 
herausnehmen. 
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ACOG COMMITTEE OPINION
Number 781

Committee on Gynecologic Practice
American Society for Reproductive Medicine
This Committee Opinion was developed jointly by the American College of Obstetricians and Gynecologists’ Committee on Gynecologic Practice and the
American Society for Reproductive Medicine in collaboration with committee member Daniel M. Breitkopf, MD and ASRM member Micah Hill, DO.

Infertility Workup for the Women’s Health Specialist
ABSTRACT: Infertility, defined as failure to achieve pregnancy within 12 months of unprotected intercourse or
therapeutic donor insemination in women younger than 35 years or within 6 months in women older than 35 years,
affects up to 15% of couples. An infertility evaluation may be offered to any patient who by definition has infertility or is
at high risk of infertility. Women older than 35 years should receive an expedited evaluation and undergo treatment after
6 months of failed attempts to become pregnant or earlier, if clinically indicated. In women older than 40 years, more
immediate evaluation and treatment are warranted. If a woman has a condition known to cause infertility, the
obstetrician–gynecologist should offer immediate evaluation. Essential components of an initial workup include
a review of the medical history, physical examination, and additional tests as indicated. For the female partner, tests will
focus on ovarian reserve, ovulatory function, and structural abnormalities. Imaging of the reproductive organs provides
valuable information on conditions that affect fertility. Imaging modalities can detect tubal patency and pelvic pathology
and assess ovarian reserve. Male factor is a cause of infertility in 40–50% of couples. Given the high prevalence of male
factor in infertile heterosexual couples, a basic medical history and evaluation of the male partner are warranted from
the outset. A women’s health specialist may reasonably obtain the male partner’s medical history and order the semen
analysis. It is also reasonable to refer all male infertility patients to a specialist with expertise in male reproductive
medicine. Unexplained infertility may be diagnosed in as many as 30% of infertile couples. At a minimum, these pa-
tients should have evidence of ovulation, tubal patency, and a normal semen analysis.

Recommendations and Conclusions
The American College of Obstetricians and Gynecologists
(ACOG) and the American Society for Reproductive
Medicine (ASRM) make the following recommendations
and conclusions:

c An infertility evaluation may be offered to any
patient who by definition has infertility or is at high
risk of infertility.

c Women older than 35 years should receive an
expedited evaluation and undergo treatment after
6 months of failed attempts to become pregnant or
earlier, if clinically indicated. In women older than
40 years, more immediate evaluation and treatment
are warranted. If a woman has a condition known
to cause infertility, the obstetrician–gynecologist
should offer immediate evaluation.

c A comprehensive medical history, including items
relevant to the potential etiologies of infertility, should
be obtained from the patient and partner, should one
exist.

c A targeted physical examination of the female
partner should be performed with a focus on vital
signs and include a thyroid, breast, and pelvic
examination.

c For the female partner, tests will focus on
ovarian reserve, ovulatory function, and structural
abnormalities.

c Imaging of the reproductive organs provides valuable
information on conditions that affect fertility. Imag-
ing modalities can detect tubal patency and pelvic
pathology and assess ovarian reserve.
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„Epidemie der Kinderlosigkeit“
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Figure 2 Proportion of women childless wishing a child and wishing no child at age 35-39, 
proportion of women childless at age 40-49, in Austria 

 

Source: Austrian Micro-Census 
Note: the percentage eventually childless is calculated in each cohort using the average proportion 
without children across the 40-49 age group from the Micro-Censuses. 
 

Table 2 Gap between % eventually childless and % childless and wishing no child at age 
35-39 among women, by birth cohort 

  1950-54 1955-59 1960-64 1965-69 1970-74 1975-79 
% childless & wishing no child 
at age 35-39 11.0 13.1 12.6 10.0 10.4 10.1 
% eventually childless 12.7 13.3 14.6 16.6 19.0   
Gap (% "unwillingly" childless) 1.7 0.2 2.0 6.6 8.6   
Source and note: as in Figure 2  
Note: Missing and don’t know are evenly distributed between wishing and not wishing 
 

Finally, we compare in the same birth cohorts the number of children born and the 
number of additional children intended at age 35-39 on the one hand, and completed 
fertility on the other. Austrian women born in 1950-54 had 1.85 children per woman when 
aged 35-39, but those born in 1975-79 had only 1.52 children at that age (Figure 3). The 
total number of children intended at age 35-39 decreased to a lesser extent, from 2.04 to 
1.83. Despite the surge in the additional number of children intended, the number of 
children born between 35-39 years and the end of the fertile life (average over ages 40-49) 
did not increase much. This left an increasing gap between late intentions and realisation, 

Late fertility Intentions and Infertility in Austria, Beaujouan E., ÖAW, 2018



Abklärung wann?

◦ Frauen <35 bei KIWU >12 Monate

◦ Frauen >35 bei KIWU >6 Monate

◦ Frauen >40 bei KIWU – 6 Monate

◦ Bei auffälliger Anamnese

◦ Bei Symptomatik

Dynamic prediction of live birth in subfertile couples 1133

Figure 2 Dynamic predictions of conception within 6 months following expectant management and treatment. Predictions are
made at every month following workup completion (up to 21 months) for Couple A who have been trying to conceive for 12 months, with no previous
pregnancy, where the female partner is 30 years old and Couple B who have been trying to conceive for 24 months, with previous pregnancy, where the
female partner is 40 years old. Note: The x-axis shows the time in months since the end of diagnostic work-up. At each time point, the prediction shown
is the probability of conception over the following 6 months given the treatment status at that time point. The grey vertical reference lines show the
predicted probability of conceiving within 6 months from 6 months and 12 months post-diagnostic work-up completion. The left hand plot for Couple
A is described in the results section. The right hand plot (Couple B) shows the dynamic predictions for a couple who have been trying to conceive for
two years, with previous pregnancy, and where the female partner is 40 years old. At the point of their diagnostic workup completion, the couple have
a 12% (95% CI 9% to 16%) chance of conception over the next 6 months (and subsequently having a live birth) (see expectant management blue line
at month 0). Six months after diagnosis, the couple’s chances of conception over the next 6 months reduce to 7% (95% CI 5% to 10%) (see where blue
line crossed the dashed vertical reference line). If the couple start IUI at month six their chance is 20% (95% CI 12% to 28%) (green line), whereas if
they start IVF at month six their chance of conception is 33% (22% to 42%) (red line).

With the exception of a recently published model predicting natural
conception only (van Eekelen et al., 2017b), previous models have
only been able to predict fertility outcomes at a single point in time.
While this provides an initial prognosis, it is insu!cient for making
clinically meaningful decisions about when to initiate fertility treatment
in couples who possess a good chance of natural conception. It is far
more useful to assess how the prognoses of these couples change
over time in order to balance the risks and benefits of a variety of
active treatments versus the option of expectant management. The
predictions for untreated patients were validated using an external
natural conception cohort of couples with unexplained subfertility
from The Netherlands. While this cohort did not contain follow-
up information on those who were treated, we were able to vali-
date predictions following expectant management. While the criteria
for absence of fertility factors in this validation cohort were not
consistent with the criteria used to select cases for the develop-
ment cohort, the model still performed well, which shows that it is
robust and transportable to cohorts with slightly di"erent diagnostic
processes.

.........................................

Limitations

First, we were unable to adjust for other potentially important pre-
dictors that were not available in the linked Grampian dataset, which
may have made predictions more specific. These include ethnicity
and measures of ovarian reserve such as Anti-Müllerian hormone or
follicle-stimulating hormone (van Loendersloot et al., 2010). However,
we did use the most important predictors of conception, found in
previous research, that are known to the clinician before starting
treatment. These were used in the Hunault model, which estimates
the chances of natural conception over a year following diagnosis of
unexplained or mild infertility (Hunault et al., 2004). This model is
used in The Netherlands to facilitate decisions around who should
receive IVF treatment. Its predictors include female age, duration of
infertility, previous pregnancy status, sperm motility, and referral status
(secondary versus tertiary care). Since we only included couples with
unexplained infertility, we had no need to adjust for sperm motility.
Also, almost all couples in our cohort were referred from primary care
(93%) so we did not adjust for this variable. It is possible that we may
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Prepare for pregnancy

◦ APC Resistenz

◦ Röteltiter

◦ Infektabstriche
◦ Chlamydien!

◦ PAP / HPV



Hormone

◦ Zyklusbeginn 2.-5. ZT
◦ FSH, LH, E2, PRL., TSH

◦ AMH

◦ SD AK bei auffälligem TSH

◦ Progesteron?

Aus: Reproductive Aging, R.E. Jones & K.H. Lopez, Human Reproductive Biology 2014



AMH

FSH

Broekmans et al, Endocrine Reviews 2009



FSH & E2
FSH

◦ Niedriges FSH keine Aussage über Fertilität

◦ Hohes FSH (>20mIU/mL) Aussage über Infertiliät

◦ 10mIU/mL – 15mIU/mL Borderline

E2

◦ Niedrige E2 Werte (<80pg/mL) sprechen für 
adequate Eizellreserve

◦ E2 Werte >80pg/mL sprechen für reduzierte 
Eizellreserve oder Zyste

◦ Hohe E2 Werte Maskieren schlechte FSH Werte

à Keine FSH Messungen ohne E2 Messungen



Marker für Ovarielle Reserve

Studien Sensitivität Spezifität

FSH 21 20% 90%

AMH 11 39-97% 50-96%

Antralfollikel-
messung 11 9-60% 40-98%

Ovarialvolumen 10 5-70% 71-100%

Garcia-Velasco, ESHRE Bulletin 2010



AMH Grenzwerte

◦ AMH <0.5 ng/mL à Stark reduzierte Eierstockreserve mit <3 Follikel bei Stimulation

◦ AMH  <1 ng/mL à Reduzierte Eierstockreserve

◦ AMH >1ng/mL à 3.5ng/mL à Normale Eierstockreserve

◦ AMH >3.5ng/mL à Überstimulationsgefahr

◦ AMH >5-7ng/mL à PCOS



Zyklusvariabilität

◦ Cave: höhere Variabilität bei normalen/hohen
AMH Werten

◦ Niedrige AMH Werte relativ konstant

La Marca et al. Hum Reprod Update 2010



AMH erniedrigt bei

◦ Hormoneller Kontrazeption
◦ Schwangerschaft
◦ Downregulation
◦ Rauchen

Van den Berg et al. Hum Reprod 2010
Weghofer et al. Reprod Biol & Endocrinol 2011
Ye et al. ESHRE 2010



AMH

Fertil Steril. 2012 Nov;98(5):1254-9



Soll ich AMH bei allen Patientinnen 
abnehmen?

◦ Bei Kinderwunsch ja

◦ Jungen Frauen vor Langzeitkontrazeption? 

◦ Social Freezing

◦ Bei v.a. PCOS / Zyklusstörungen

◦ Bei (primärer oder sekundärer) Amenorrhoe

◦ Erniedrigtem AFC

◦ Lupus

◦ Hashimoto

◦ DM I

◦ Im Rahmen der Abortabklärung

◦ Vor – und nach Adnexoperationen (z.B. 
Endometriose) 

◦ Familiärem Risiko



Progesteron

◦ Zeichen für Ovulation
◦ >3ng/ml 

◦ Progesteron variiert
◦ Faktor 8 in 90 Minuten

◦ Spitze 6-8 Tage nach Ovulation
◦ Genaue Festlegung der Ovulation?

◦ Minimum Grenzwert?

◦ Kurze Lutealphase?

Current clinical irrelevance of luteal
phasede!ciency: a committeeopinion
Practice Committee of the American Society for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama

Luteal phase de!ciency (LPD) has been described in healthy normally menstruating women and in association with other medical con-
ditions. Although progesterone is important for the process of implantation and early embryonic development, LPD, as an independent
entity causing infertility, has not been proven. This document replaces the document by the
same name, last published in 2012 (Fertil Steril 2012;98:1112–7). (Fertil Steril! 2015;103:
e27-e32. "2015 by American Society for Reproductive Medicine.)
Earn online CME credit related to this document at www.asrm.org/elearn

Discuss: You can discuss this article with its authors and with other ASRM members at http://
fertstertforum.com/asrmpraccom-luteal-phase-de!ciency/

Use your smartphone
to scan this QR code
and connect to the
discussion forum for
this article now.*

* Download a free QR code scanner by searching for “QR
scanner” in your smartphone’s app store or app marketplace.

M aintenance of pregnancy re-
quires production of proges-
terone by the corpus luteum

after ovulation and during the early!rst
trimester until placental function is es-
tablished. Removal of the corpus luteum
before the development of adequate
placental function results in sponta-
neous pregnancy loss (1). Given the
importance of ovarian progesterone
production to implantation and early
pregnancy, the potential for ovarian in-
adequacy as a cause of infertility or
pregnancy failure seems plausible.
Studies in support of the need for
adequate progesterone during the luteal
phase (2) suggest that cycles in which
conception occurs have a more rapid
rise of progesterone and higher mid-
luteal estrogen and progesterone levels
compared with cycles in which there is
no conception. However, similarly
increased luteal phase progesterone
levels have been observed in cycles
with normal and biochemical pregnan-
cies, suggesting that pregnancy losses
may result from causes other than
ovarian hormonal de!ciency (3). De-
layed implantation has been associated

with a higher rate of pregnancy loss,
although the delayed implantation
wasmore likely a result of an embryonic
problem with inadequate early hCG
production, rather than an inappro-
priate ovarian response (4).

Given the importance of the luteal
phase in the establishment of a normal
pregnancy, luteal phase de!ciency
(LPD) has been described as a condition
in which endogenous progesterone is
not suf!cient to maintain a functional
secretory endometrium and allow
normal embryo implantation and
growth. The condition was !rst
described in 1949 (5). Controversy
regarding the clinical signi!cance of
LPD is due in part to the lack of a reliable
test to diagnose this disorder. Luteal
phase de!ciency has purportedly been
associated with infertility (6, 7); !rst-
trimester pregnancy loss (8); short
cycles (9–12); premenstrual spotting
(13); anorexia, starvation, and eating
disorders (14); excessive exercise (15);
stress (16, 17); obesity and polycystic
ovary syndrome (PCOS) (18);
endometriosis (19); aging (20);
inadequately treated 21-hydroxylase

de!ciency (21); thyroid dysfunction
and hyperprolactinemia (22); ovulation
stimulation alone (23); ovulation
induction with or without gonado-
tropin-releasing agonists; and assisted
reproductive technology (ART) (24).
Luteal phase de!ciency has been shown
to occur during the postpartum period,
with signi!cant weight loss or exercise
(25), and in random cycles of normally
menstruating women (11). Although
there appears to be an association with
infertility, it has not been established
that persistent LPD is a cause of infer-
tility. Moreover, LPD is only clinically
relevant if it is consistently present in
most cycles. This report addresses
controversies regarding the diagnosis
and potential treatment of luteal
inadequacy.

MEDICAL CONDITIONS WITH
POTENTIAL IMPACT ON
LUTEAL PHASE FUNCTION
The pathophysiology of luteal inade-
quacy may include several different
mechanisms that ultimately affect
endometrial development. The ‘‘short
luteal phase’’ was initially described as
an interval of %8 days from the lutei-
nizing hormone (LH) peak to the onset
of menstrual "ow (11). The short luteal
phase has been associated with low
follicular follicle-stimulating hormone

Received December 29, 2014; accepted December 31, 2014; published online February 11, 2015.
Reprint requests: Practice Committee of the American Society for Reproductive Medicine, 1209Mont-

gomery Hwy., Birmingham, Alabama 35216 (E-mail: ASRM@asrm.org).

Fertility and Sterility® Vol. 103, No. 4, April 2015 0015-0282/$36.00
Copyright ©2015 American Society for Reproductive Medicine, Published by Elsevier Inc.
http://dx.doi.org/10.1016/j.fertnstert.2014.12.128
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Prospective evaluation of luteal
phase length and natural fertility
Natalie M. Crawford, M.D.,a David A. Pritchard, M.S.,b Amy H. Herring, Sc.D.,b

and Anne Z. Steiner, M.D., M.P.H.a

a Department of Obstetrics and Gynecology and b Department of Biostatistics, University of North Carolina, Chapel Hill,
North Carolina

Objective: To evaluate the impact of a short luteal phase on fecundity.
Design: Prospective time-to-pregnancy cohort study.
Setting: Not applicable.
Patient(s): Women trying to conceive, ages 30–44 years, without known infertility.
Intervention(s): Daily diaries, ovulation prediction testing, standardized pregnancy testing.
Main Outcome Measure(s): Subsequent cycle fecundity.
Result(s): Included in the analysis were 1,635 cycles from 284 women. A short luteal phase (%11 days including the day of ovulation)
occurred in 18% of observed cycles. Mean luteal phase length was 14 days. Signi!cantly more women with a short luteal phase were
smokers. After adjustment for age, women with a short luteal phase had 0.82 times the odds of pregnancy in the subsequent cycle imme-
diately following the short luteal phase compared with women without a short luteal phase. Women with a short luteal length in the !rst
observed cycle had signi!cantly lower fertility after the !rst 6 months of pregnancy attempt, but at 12 months there was no signi!cant
difference in cumulative probability of pregnancy.
Conclusion(s): Although an isolated cycle with a short luteal phase may negatively affect short-term fertility, incidence of infertility at
12 months was not signi!cantly higher among these women.
Clinical Trial Registration Number: NCT01028365. (Fertil Steril! 2017;107:749–55. "2016 by American Society for Reproductive
Medicine.)
Key Words: Short luteal phase, luteal phase de!ciency, fecundity, natural fertility

Discuss: You can discuss this article with its authors and with other ASRM members at https://www.fertstertdialog.com/users/
16110-fertility-and-sterility/posts/13151-22494

T he luteal phase occurs after ovula-
tion and corresponds to the time
when a functioning corpus luteum

secretes progesterone (1, 2). Menses is a
response to the late luteal phase drop in
progesterone after failure of the corpus
luteum if pregnancy is not achieved (3–
5). Luteal phase de!ciency (LPD) is a
condition secondary to insuf!cient
progesterone exposure and failure to
maintain the normal secretory
endometrium required for embryo
implantation (6). LPD may be due to
lack of adequate progesterone secretion
from the corpus luteum or an

inappropriate endometrial response to a
normal progesterone level (7, 8). A
shortened luteal phase is often
considered to be a clinical manifestation
of LPD (1,9–11).

Despite the essential role of proges-
terone in establishing the appropriate
endometrial environment necessary for
conception, LPD has not clearly been
linked with delayed time to pregnancy
or infertility (2, 12, 13). A luteal phase
defect results in dysfunctional
endometrial development during the
narrow interval when an embryo is
present in the uterine cavity and

capable of implantation (6, 8, 10, 14).
Therefore, women with clinical signs of
LPD, such as a shortened luteal
phase, may have an impairment of
implantation or maintenance of
pregnancy (10, 12, 14, 15).

Diagnosing LPD in a clinical setting
has proven to be dif!cult. A luteal phase
biopsy showing a lag in endometrial
development was previously considered
to be the criterion standard diagnostic
test (16). However, prospective random-
ized studies have shown that histologic
evaluation of the luteal endometrium is
poorly correlated with fertility (17, 18).
Therefore, luteal phase biopsy is not
currently recommended as part of an
evaluation of infertility (6). Although
there is no standard approach to
diagnosing LPD, this does not mean
that such a condition does not exist or
that proper luteal phase function is not
important to conception.

Because the corpus luteum persists
in an ongoing pregnancy, the luteal

Received May 25, 2016; revised November 21, 2016; accepted November 22, 2016; published online
January 5, 2017.
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attempting conception (24). Although that study did not
distinguish between the menstrual cycle phases, women
with shorter overall cycle lengths were more likely to be
smokers (24). Presuming that some of these women with
shorter cycle lengths may also have a shorter luteal phase,
that !nding is consistent with our results.

Smoking has been associated with antiestrogenic effects
such as a decrease in endometrial cancer, earlier age of natu-
ral menopause, and increased risk for osteoporosis (25, 26).
Smoking may be associated with abnormal sex steroid
synthesis or metabolism, although studies have not been
consistent in establishing the exact relationship between
smoking and sex steroid hormones (25–30). Windham et al.
prospectively evaluated reproductive-age women (n ! 403)
who were smokers and found lower luteal phase P levels
and higher FSH levels at baseline (31). In addition, in vitro
studies support lower P release from luteal cells exposed to
nicotine (32). Therefore, it is possible that smoking interferes
with endocrine function and sex steroids at the level of the
ovary, predisposing women who smoke to have LPD.

Point estimates suggest that an isolated cycle with a short
luteal phase is associated with reduced short-term fertility. No
previous studies directly evaluated the association between
luteal phase length and natural fertility. In the previously
described prospective study by Wise et al. of women trying
to conceive, shorter cycle lengths (<25 days) were associated
with less than one-half the odds of pregnancy compared with
women with ‘‘normal’’ cycles of 27–29 days in length (24).
However, that study did not directly look at the length of
the cycle phases, so an association between luteal phase
length and fecundity can not be concluded from their data.
Baird et al. evaluated 32 women comparing menstrual cycle
characteristics and hormonal pro!les for paired conception

and nonconception cycles (33). Although conception cycles
tended to have higher luteal P levels and more rapid luteini-
zation, there was no difference in luteal phase length between
conception and nonconception cycles (34). Evaluating the
relationship between luteal phase length and fecundity is
admittedly dif!cult owing to the inability to accurately de!ne
luteal length in a conception cycle. In an attempt to overcome
this dif!culty, we evaluated conception in the cycle immedi-
ately following one with a shortened luteal phase. Although
not statistically signi!cant, our point estimates are suggestive
that a short luteal phase does impair short-term fertility. Sup-
porting this further, pregnancy rates for the !rst 6 months af-
ter an isolated cycle with a short luteal phase were decreased.
However, we were unable to observe signi!cant differences
by 12 months. When using a theoretic sample size calculation
for a log-rank test (Freedman method), 962 subjects are
needed to achieve 80% power with a type I error rate of 5%,
assuming a relative risk of 0.70 for subjects with short luteal
length in the previous cycle, and 23% of subjects being in the
short luteal length class (35). Therefore, our results of no dif-
ference in pregnancy rates at 12 months may represent type 2
error, other factors contributing to fecundity, or lack of an as-
sociation. This was a secondary analysis, so the !ndings
should be viewed as exploratory.

Recurrent short luteal phase cycles occurred in only 3% of
women. This is consistent with !ndings in earlier studies eval-
uating menstrual characteristics in healthy women not trying
to conceive. Schliep et al. reported that 3.4% of women had
two cycles with a short luteal phase (11). No previous studies
have evaluated the impact of a recurrent short luteal phase on
fecundity. Although this may be an uncommon !nding in
women trying to conceive, and although our evaluation is
limited by sample size, these preliminary data suggest that

FIGURE 3

Adjusted Kaplan-Meier curves according to short luteal phase in the !rst observed cycle.
Crawford. Luteal length and natural fertility. Fertil Steril 2016.

VOL. 107 NO. 3 / MARCH 2017 753
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PCO

◦ Hormonstatus

◦ AMH

◦ OGTT

◦ hbA1C

◦ HOMA Index?



Anatomie

◦ US

◦ LSK

◦ HSG

◦ HYCOSY

◦ HSK
Quelle: Scientific American



Ultraschall
◦ Endometriumdicke

◦ Endometriumstruktur
◦ Polypen +-20mm

◦ Antralfollikel

◦ Endometriose

◦ Hydrosalpinx

◦ Zysten



Tubendurchgängigkeit

◦ HSG

◦ HYCOSY

◦ LSK

versus HyCoSy and laparoscopy. Anecdotally, HyCoSy and
HSG may result in a brief improvement in fertility in the
month or two after the procedure (30).

EVALUATION OF THE OVARY
Ultrasound is the ideal modality to evaluate ovarian
morphology, and it is usually performed before the sonohys-
terography and HyCoSy procedures (31). Ultrasound criteria
are used to distinguish a normal ovary from polycystic ovaries
(>11 follicles that are <10 mm in size or an ovary that is
>10 cm3 in volume and does not contain a follicle >9 mm)
(32). Ovarian masses such as endometriomas, dermoids, or
functional cysts can in!uence fertility. Patients with
endometriosis will often have an ovarian cyst with
characteristic low-level echoes that is typical of an endome-
trioma (33) (Fig. 15).

Patients with extensive endometriosis typically have
ovaries that adhere to the uterine serosa or cul-de-sac and
sometimes to each other, hence the term ‘‘kissing ovaries’’

(Fig. 16). Adhesions caused by implants of endometriosis or
adhesed ovaries may obliterate the posterior cul-de-sac. In
such situations, endometriosis takes on the form of super"cial
and deep implants throughout the pelvis and can be
associated with chronic pelvic pain and a history of infertility
(33). These implants can be small and located throughout the
pelvis, most typically on the uterosacral ligaments, bladder
wall, bowel wall, and the rectovaginal septum (34) (Fig. 17).

Ultrasound examination offers an important advantage
compared with other imaging modalities. Pushing gently on
the pelvic organs with the vaginal probe while scanning
allows the examiner to evaluate whether structures adhere

FIGURE 14
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Hysterosalpingo-contrast sonography (HyCoSy). Transverse two-
dimensional view through the uterine fundus showing !ne
echogenic lines emanating from both cornua. These lines represent
air in the proximal fallopian tubes.
Groszmann. Using ultrasound in the infertile patient. Fertil Steril 2016.

TABLE 1

Comparison of accuracy to laparoscopy and chromopertubation for
determining tubal patency.

Accuracy HSG vs. LC HyCoSy vs. LC

Sensitivity 72–88 75–96
Speci!city 68–89 67–100
PPV 70–94 72–94
NPV 56–76 50–96
Note: HSG ! hysterosalpingogram; HyCoSy ! hysterosalpingo-contrast sonography;
LC ! laparoscopy and chromopertubation; NPV ! negative predictive value; PPV ! positive
predictive value.
Adapted from Luciano et al. (27).

Groszmann. Using ultrasound in the infertile patient. Fertil Steril 2016.

FIGURE 15
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Endometrioma. Two-dimensional transvaginal view of a typical
endometrioma showing relatively smooth walls and low-level,
homogeneous internal echoes. Blood "ow is only seen in the periphery.
Groszmann. Using ultrasound in the infertile patient. Fertil Steril 2016.

FIGURE 16
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Kissing ovaries. Two-dimensional transverse view across the cul-de-sac
and uterine body, showing the uterus "anked and both ovaries; the left
one contains an endometrioma. Note that both ovaries are adhered to
the posterior uterine serosa in the cul-de-sac and adhered to each
other, coined kissing ovaries, in this patient with extensive
endometriosis.
Groszmann. Using ultrasound in the infertile patient. Fertil Steril 2016.
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Can hysterosalpingo-contrast sonography replace
hysterosalpingography in confirming tubal blockage
after hysteroscopic sterilization and in the evaluation
of the uterus and tubes in infertile patients?
Danielle E. Luciano, MD; Caterina Exacoustos, MD; D. Alan Johns, MD; Anthony A. Luciano, MD

OBJECTIVE: The objective of the study was to assess the accuracy
of hysterosalpingo-contrast sonography (HyCoSy) in establishing
tubal patency or blockage and evaluating the uterine cavity by com-
paring it with hysteroscopy laparoscopy (HLC) or hysterosalpingog-
raphy (HSG).

STUDY DESIGN: This study was a chart review evaluating infertility
patients and patients who had undergone hysteroscopic sterilization
who underwent both HyCoSy and HLC or HyCoSy and HSG at private
offices associated with university hospitals. Sensitivity, specificity,
positive predictive value, and negative predictive value of HyCoSy
were calculated.

RESULTS: HyCoSy compared with HLC had a sensitivity of 97% and
specificity of 82%, and HyCoSy compared with HSG was 100% concor-
dant. Uterine cavities evaluated by sonohysterography and hysteros-
copy were 100% concordant.

CONCLUSION: HyCoSy is accurate in determining tubal patency and
evaluating the uterine cavity, suggesting it could supplant HSG not only
as the first-line diagnostic test in an infertility workup but also in con-
firming tubal blockage after hysteroscopic sterilization.

Key words: chromopertubation, hysterosalpingo-contrast
sonography, hysterosalpingogram, infertility, tubal sterilization

Cite this article as: Luciano DE, Exacoustos C, Johns DA, et al. Can hysterosalpingo-contrast sonography replace hysterosalpingography in confirming tubal
blockage after hysteroscopic sterilization and in the evaluation of the uterus and tubes in infertile patients? Am J Obstet Gynecol 2011;204:79.e1-5.

The evaluation of the fallopian tubes
and the endometrial cavity is an es-

sential part of the infertility workup.
Currently this is done either by hysterosal-
pingography (HSG) or at the time of hys-
teroscopy and laparoscopy with chro-
mopertubation (HLC). HLC is considered
the gold standard for assessing the integrity
of the uterine cavity and for establishing
tubal status. It allows the physician to diag-

nose and treat the problem. When com-
pared with HLC, HSG has been reported
to have a sensitivity of 72-85% and a spec-
ificity of 68-89% in diagnosing tubal pa-
tency.1,2,3 HSG is also currently required to
confirm tubal blockage 3 months after hys-
teroscopic tubal sterilization.

Hysterosalpingo-contrast sonography
(HyCoSy) uses positive ultrasound-en-
hancing contrast media with transvaginal
ultrasound to assess the status of the fallo-
pian tubes, as well as the uterine cavity, by
means of conventional sonohysterogra-
phy. It can be performed in the gynecolo-
gist’s office, in which it is more convenient
for the patient and the gynecologist. Initial
studies used air and saline as the contrast
agent, with or without Doppler, but fur-
ther studies began using ultrasound-dedi-
cated contrast media. The air bubbles and
microbubbles of these first-generation
agents diffuse very quickly, leading to a
short duration of visualization of the con-
trast fluid, making the test more difficult
and requiring greater operator experience
to obtain consistently reliable results.

Second-generation agents, such as So-
novue (BR-1, sulfur hexafluoride; Bracco

International BV, Amsterdam, The Neth-
erlands) and Definity (MRX-115, per-
flutren lipid microspheres; Bristol Myers-
Squibb Medical Imaging, North Billerica,
MA), use gases with less diffusibility and
solubility and have a longer duration of vi-
sualization, allowing for easier evaluation
of the tubal course.4 However, bowel gas
and hyperechoic signals coming from pel-
vic organs may interfere with the signals
from these newer contrast media.

To minimize interference from other
pelvic organs, a special ultrasound soft-
ware (contrast-tuned imaging [CnTI] Bio-
sound ESAOTE, Indianapolis, IN), which
picks up only the sound waves from the
contrast medium and ignores surrounding
structures, has been developed. With the
CnTI technology, the course of the con-
trast fluid is followed as a white band in a
black background flowing from the endo-
metrial cavity into the fallopian tubes and
the dark peritoneal cavity. Although CnTI
technology is not required to perform Hy-
CoSy, it has been shown to have better
accuracy in determining tubal patency.
However, in a previous study using
Sonovue, only small numbers of tubes
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defects can be identified and accurately
diagnosed as polyps, fibroids, or adhe-
sions rather than vague filling defects. By
supplanting HSG with HyCoSy, we
would be in compliance with the recent
initiative of the FDA to reduce unneces-
sary radiation exposure from computed
tomography, nuclear medicine studies,
and fluoroscopy.

The advantages of HyCoSy over HSG
in the evaluation of the infertile patients
are equally valid in the evaluation of pa-
tients following hysteroscopic steriliza-
tion. Currently in the United States, 2
devices are FDA approved for hystero-
scopic sterilization, Essure (Conceptus
Inc) and Adiana Permanent Contracep-
tion System (Hologic Inc). They both re-
quire confirmation of tubal blockage by
HSG 3 months after sterilization.

Our data show excellent concordance
of HyCoSy with HSG in confirming
tubal blockage, but HyCoSy is more con-
venient for the patients and often less
uncomfortable. In a similar study to
ours, Connor reported excellent concor-
dance (31/33 tubes) between HyCoSy
and HSG; in addition, her patients expe-
rienced less discomfort with the HyCoSy
and expressed that “the confirmatory
test performed by their gynecologist in

the familiar office setting was preferable
to the one performed by an unfamiliar
physician in radiology.”6

Of the 700,000 tubal sterilizations per-
formed in the United States annually if,
as predicted, most of them will switch to
hysteroscopic sterilization, the use of
HyCoSy instead of HSG will significantly
reduce unnecessary radiation exposure
to women, as well as reduce costs.

Another innovation that was studied
and applied in this study was CnTI tech-
nology, which allows for better visualiza-
tion of the tubes by eliminating the
echoes from other pelvic organs and
structures. Although CnTI software is
not essential for performing HyCoSy, it
makes HyCoSy an easier diagnostic test
that can be successfully performed by
less experienced sonographers. When
compared with HLC, which is consid-
ered the gold standard test for tubal pa-
tency, our study demonstrated that Hy-
CoSy has a high sensitivity in evaluating
tubal patency; however, specificity and
PPV were lower because of the 9 cases
with false-positive results.

The fact that contrast fluid passage in
the tube was observed during HyCoSy
and not during HLC can be explained by
distal tubal blockage and by spillage in

the cavity around the ovaries from the
contralateral tube. A tubal spasm during
chromoperturbation also because of
previous hysteroscopic procedures,
however, can not be totally excluded. In
comparison with previous studies, we
are more accurate in evaluating tubal oc-
clusions, with an NPV of 95% and 100%
for both study groups.

The high concordance of sonohyster-
ography and hysteroscopy obtained in
this study confirmed the value of this test
in the evaluation of uterine cavity, re-
ducing time, costs, and discomfort for
the patients.

In conclusion, HyCoSy with CnTI
technology and Definity as the con-
trast media, is as accurate and as reliable as
HSG in the evaluation of the endometrial
cavity and in establishing tubal patency or
blockage. When compared with HLC, Hy-
CoSy is similarly reliable in the evaluation
of the uterine cavity and fallopian tubes.
The high accuracy of HyCoSy shown in
this study suggests that it may supplant
HSG not only as the first-line diagnostic
test in the infertility workup but also in
confirming tubal blockage after hystero-
scopic sterilization. f
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TABLE
Accuracy of HyCoSy compared with LC and HSG

Accuracy for tubal patency

Variable HyCoSy vs LC HyCoSy vs HSG
62 patients 51 patients

..................................................................................................................................

121 tubes 102 tubes
..............................................................................................................................................................................................................................................

True positive 69 72
..............................................................................................................................................................................................................................................

False positive 9 0
..............................................................................................................................................................................................................................................

True negative 41 30
..............................................................................................................................................................................................................................................

False negative 2 0
..............................................................................................................................................................................................................................................

Prevalence patent tubes 59% 71%
..............................................................................................................................................................................................................................................

Sensitivity 97% 100%
..............................................................................................................................................................................................................................................

Specificity 82% 100%
..............................................................................................................................................................................................................................................

PPV 88% 100%
..............................................................................................................................................................................................................................................

NPV 95% 100%
..............................................................................................................................................................................................................................................

Accuracy 91% 100%
..............................................................................................................................................................................................................................................
HSG, hysterosalpingography; HyCoSy, hysterosalpingo-contrast sonography; LC, laparoscopy chromopertubation; NPV, neg-
ative predictive value; PPV, positive predictive value.
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Hysterosalpingo-foam sonography,
a less painful procedure for tubal
patency testing during fertility
workup compared with (serial)
hysterosalpingography: a
randomized controlled trial
Kim Dreyer, M.D.,a Ren!ee Out, M.D.,b Peter G. A. Hompes, M.D., Ph.D.,a and Velja Mijatovic, M.D., Ph.D.a

a Department of Reproductive Medicine, VU University Medical Center, Amsterdam; and b Department of Obstetrics and
Gynecology, Spaarne Hospital, Hoofddorp, the Netherlands

Objective: To determine whether hysterosalpingo-foam sonography (HyFoSy) is a less painful !rst line tubal patency test than serial
hysterosalpingography (HSG).
Design: A two-center, prospective, open-label, randomized, controlled trial.
Setting: University hospital and teaching hospital.
Patient(s): 40 subfertile women, ages 18 to 41 years, with an indication for tubal patency testing as part of the fertility workup accord-
ing to the Dutch Nederlandse Vereniging voor Obsteterie & Gynaecologie-guidelines.
Intervention(s): Tubal patency testing by HyFoSy versus serial HSG.
Main Outcome Measure(s): Visual Analogue Scale (VAS) pain scores during tubal patency testing.
Result(s): The median VAS score for pain perception during the HyFoSy procedure was 1.7 cm (interquartile range: 2.1) compared with
3.7 cm (interquartile range: 4.2) duringHSG. TheHyFoSy procedure also had a statistically signi!cantly shorter procedure time compared
with HSG, with a median of 5.0 minutes (interquartile range: 3.0) for HyFoSy versus 12.5 minutes (interquartile range: 16.0) for HSG.
Conclusion(s): The HyFoSy procedure is a less painful and less time-consuming tubal patency test compared with HSG.
Clinical Trial Registration Number: Netherlands National Trial Register NTR3457. (Fertil Ster-
il! 2014;102:821–5. "2014 by American Society for Reproductive Medicine.)
Key Words: HSG, HyFoSy, hysterosalpingo-foam sonography, hysterosalpingography, pain
perception, tubal patency test, subfertility

Discuss: You can discuss this article with its authors and with other ASRM members at http://
fertstertforum.com/dreyerk-hyfosy-tubal-patency-testing-serial-hysterosalpingography/

Use your smartphone
to scan this QR code
and connect to the
discussion forum for
this article now.*

* Download a free QR code scanner by searching for “QR
scanner” in your smartphone’s app store or app marketplace.

T he rate of subfertility, de!ned as
the inability to conceive within
12 months of unprotected inter-

course, has been slowly increasing in

recent years (1). More women post-
poning the initiation of a family until
later in life and an increase in the inci-
dence of pelvic in"ammatory disease

havebeensuggestedas causes. Subfertil-
ity affects approximately one in six cou-
ples attempting to achieve pregnancy (2,
3). In the Netherlands, approximately
30,000 couples consult a gynecologist
for subfertility each year (3).

Traditionally, the diagnostic work-
up for subfertility includes an ovarian
reserve test, assessment of the (ovula-
tory) cycle, semen analysis, and a tubal
patency test, with hysterosalpingogra-
phy (HSG) and diagnostic laparoscopy
(DLS) as the most established patency
tests (4). Diagnostic laparoscopy enables
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(ultrasound versus radiologic procedure), it would have been
dif!cult and not feasible to blind the patients and gynecolo-
gist during this study. To reduce this bias as much as possible,
we counseled the patients eligible for participation in a stan-
dardized manner. They were told that different aspects (such
as procedure time, amount of contrast needed, ability to

show tubal patency, and pain scores) of a new tubal patency
test would be compared with the current most widely used,
!rst-line tubal patency test. The patients were not informed
about our hypothesis that HyFoSy might be less painful.

Although there have been no randomized trials evalu-
ating the accuracy of tubal patency testing by HyFoSy

TABLE 2

Primary and secondary outcomes.

HyFoSy (n [ 19) HSG (n [ 20) P value

Primary outcome
VAS pain score (cm) 1.7 (IQR 2.1) 3.7 (IQR 4.2) < .01a

Secondary outcomes
Procedure time (min) 5.0 (IQR 3.0)b 12.5 (IQR 16.0) < .01a

Volume of infused contrast medium (mL) 5.8 (IQR 4.6) 8.3 (IQR 7.8) .10a

Conclusion after TT 1.00c

Both tubes patent 17/19 17/20
Unilateral proximal occlusion 2/19 1/20
Bilateral proximal occlusion 0/19 1/20
Other 0/19 1/20

Diagnosis 1.00c

Idiopathic 11/18 12/19
Tubal pathology 2/18 2/19
Mild male factor 4/18 3/19
Oligo-/amenorrhoea 1/18 1/19
Other 0/18 1/19

Prognostic chance on natural conception during the following
12 months (%) (13, 14)

34.3 (IQR 18.8)d 32.3 (IQR 19.2)e .60a

Note: HSG ! hysterosalpingography; HyFoSy ! hysterosalpingo-foam; IQR ! interquartile range; VAS ! visual analog scale.
a Mann-Whitney U test.
b Based on 18 patients.
c Fisher-Freeman-Halton test.
d Based on 16 patients.
e Based on 12 patients.

Dreyer. VAS study. Fertil Steril 2014.

FIGURE 1

CONSORT statement !ow diagram.
Dreyer. VAS study. Fertil Steril 2014.
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Prospective Study of Concordance
Between Hysterosalpingo-Contrast
Sonography and Hysteroscopy for
Evaluation of the Uterine Cavity in
Patients Undergoing Infertility Studies
Laura Calles-Sastre, PhD , Virginia Engels-Calvo, PhD, Mar R!ıos-Vallejo, PhD,
Lucia Serrano-Gonz!alez, MD, Manuel Garc!ıa-Espantale!on, MD, Ana Royuela, PhD,
Reyes De la Cuesta, PhD, Tirso P!erez-Medina, PhD

Objectives—The purpose of the study was to assess the accuracy of hysterosalpingo-
contrast sonography (HyCoSy) for evaluation of the uterine cavity.

Methods—Hysterosalpingo-contrast sonography was compared with hysteroscopy
for assessment of the uterine cavity. This work was a descriptive prospective study
to assess the concordance between pathologic intrauterine findings using the Cohen
j coefficient. Ninety infertile patients from Puerta de Hierro University Hospital
were included in the study. They underwent HyCoSy between June 2016 and April
2017. Fifteen of them had pathologic findings in the uterine cavity during HyCoSy
and therefore underwent hysteroscopy. Clinical and sonographic findings were com-
pared in those 15 patients by to evaluate the agreement between both techniques.

Results—In this study, intrauterine sonographic findings on HyCoSy and hystero-
scopic features of the uterine cavity reached 100% concordance, with a j coefficient
of 1.000 and a 100% agreement rate.

Conclusions—Hysterosalpingo-contrast sonography permits a very accurate evalua-
tion of the uterine cavity, which could be of interest for infertile patients who might
be examined for tubal patency.

Key Words—concordance; gynecology (3-dimensional); hysterosalpingo-
contrast sonography; hysteroscopy

H ysterosalpingo-contrast sonography (HyCoSy) is a tech-
nique that allows the sonographic assessment of tubal pat-
ency and examination of the uterine cavity after

administration of a saline solution or contrast medium inserted
through the cervix. The assessment of tubal permeability is part of a
basic infertility study. Fallopian tube patency has classically been eval-
uated by hysterosalpingography (HSG). This diagnostic technique
has 2 main problems: the radiology service should be involved, and
both ionizing radiation and an iodinated contrast medium are
needed. Thus, an infertility diagnosis can be somewhat delayed, and
agents that are hypothetically deleterious to germ cells are used.

Hysterosalpingo-contrast sonography was first described in
19841 as the use of hypertonic contrast and abdominal sonography
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to an analog pain scale of 1–10)25 was 2 of 10 (mini-
mum, 1; maximum, 7).

Descriptive Categorical Variables
All of the scans were performed with SonoVue (90 of 90
[100%]). In terms of internal cervical orifice channeling,
88% of the patients were channeled with a pediatric
nasogastric tube only; 9% needed channeling with a rigid
cannula and guarantor; and only 3% needed cervical
canalization with a rigid cannula and Pozzi clamp.

Sixty-seven of the 90 patients (74.4%) had perme-
ability of the right fallopian tube; 20 of 90 (22%) had
negative permeability; and in 3 of 90 (3.3%), tubal pat-
ency could not be evaluated. On the left side, the con-
trast media passed through the fallopian tube in 70 of 90
patients (77.7%); 19 of 90 (21%) had negative perme-
ability; and only in 1 of 90 (1%), tubal patency could
not be evaluated. None of our patients presented had.

In terms of endocavitary anomalies, 15 of 90
(16.6%) had suspected endocavitary anomalies on
HyCoSy, whereas in 75 of 90 (83.3%), HyCoSy rev-
ealed a normal uterine cavity. In the group with endo-
cavitary pathologic findings, 8 patients showed uterine
malformations: 5 patients had a suspected septate or
subseptate uterus (Figure 1); 3 patients had a sus-
pected T-shaped uterus (Figure 2); uterine malforma-
tions were classified according to the European
Society of Human Reproduction and Embryology
2015 classification26; 3 patients had a suspected endo-
metrial polyp (Figure 3); 2 patients had suspected
submucous leiomyoma (Figure 4); 1 patient had sus-
pected persistent abortive remnants (Figure 5); and 1
patient had suspected focal adenomyosis.

The 15 cases who had a suspicion of endocavitary
anomalies on HyCoSy underwent office hysteroscopy
with the following findings: 5 patients had a septate or
subseptate uterus (Figure 1); 3 patients had a T-shapes
uterus (Figure 2); 3 patients had endometrial polyps
(Figure 3); 2 patients had submucous leiomyoma

(Figure 4); 1 patient had persistence of abortive rem-
nants (Figure 5); and 1 patient had focal adenomyosis.
All of the sonographic findings were confirmed by hys-
teroscopy. There was excellent agreement between both
tests. The expected agreement was 77.88%, which was
widely exceeded in our patients by remarkable observed
agreement of 100% (Table 1). The patients evaluated in
our study also had very low median pain intensity during
the test, according to the analog pain scale. Finally, of
the 90 studied patients, nonendometrial gynecologic
anomalies were noticed in 75 of 90 cases (83.3%): 6 of
90 patients (6.6%) had ovarian cysts, and 4 of 90 (4.4%)
had nonsubmucosal leiomyomas.

Discussion

The concordance between the contrast-enhanced fea-
tures of endometrial anomalies evaluated by HyCoSy
and hysteroscopic findings from the patients in this
study was 100%, as the 15 cavitary anomalies found on
HyCoSy were confirmed by hysteroscopy. The main
limitation of our study is that we cannot assume that
HyCoSy is an accurate technique for evaluation of the
uterine cavity overall, as we did not perform hysteros-
copy in normal cavities. Our patients also had very low
pain intensity during the test, and no complications
occurred in any of the 90 patients undergoing the test.

Hysterosalpingo-contrast sonography also seems to
have other advantages compared to HSG. First, it can be
performed by gynecologists in their offices; the proce-
dure can be done quickly; and the results should be
obtained more quickly than with traditional HSG, in
which the patient should be referred to a radiologist and
would be exposed to a more expensive examination that
involves ionizing radiation. Moreover, a transvaginal
sonographic examination allows an evaluation of uterine
and ovarian morphologic characteristics in the same
unique step, making it possible to evaluate the ovarian
reserve and associated gynecologic anomalies such as
leiomyomas and ovarian cysts. Finally, HyCoSy seems
to be less painful for patients and is accompanied by
fewer vagal reactions.27 It also avoids exposure to ioniz-
ing radiation. Intrauterine instillation of the contrast
material gives important information about the cervical
catheterization, which could hypothetically help in future
intrauterine insemination.

Thus, based on a review of the literature, HyCoSy
appears to be the most comprehensive study while

Table 1. Concordance Between Techniques

Parameter Value

Expected agreement, % 77.88
Observed agreement, % 100
j 1.000
SE 0.2582
Z 3.87
P>Z .0001

Calles-Sastre et al—Concordance Between HyCoSy and Hysteroscopy of the Uterine Cavity
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Laparoskopie?
◦ Bei Endometriose

◦ Wenn Schmerzen im Vordergrund 
stehen

◦ Bei jungen Patientinnen

◦ Ansonsten ad IVF

◦ Gute SS Raten

◦ Fondsindikation

◦ Nicht empfohlen bei „unexplained
infertility“ (ACOG)
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Abstract
Purpose To investigate the impact of symptomatic and surgically confirmed endometriosis on ovarian sensitivity index (OSI) and
cumulative live-birth rates (LBR) using predominantly single embryo transfer (SET).
Methods Cross-sectional case-control study in a University-based ART program. Women with symptomatic and surgically
confirmed endometriosis (N = 172), who underwent IVF/ICSI at Karolinska University Hospital were compared to controls
without clinically suspected endometriosis (N = 2585). Two thousand seven hundred fifty-seven patients underwent 8236 treat-
ment cycles (4598 fresh and 3638 frozen cycles). Primary outcome measures included Ovarian Sensitivity Index (OSI) estimated
as collected oocytes/FSH dose and cumulative LBR/oocyte pickup (OPU). Generalized estimated equation (GEE) model ac-
counting for dependencies between consecutive treatments were applied. Secondary outcomes included number of oocytes,
pregnancy rate per OPU and per ET, LBR per ET, and miscarriage rate.
Results Patients diagnosed with endometriosis had significantly fewer oocytes collected (8.47 vs. 9.54, p = 0.015) and lower OSI
(p = 0.011) than controls. There were no differences in cycle cancelations (p = 0.59) or miscarriages (p = 0.95) between the two
groups. Cumulative LBR/OPU did not differ between women with endometriosis and controls (35.6% vs. 34.7%, respectively,
p = 0.83). In both groups, more than 60% of women had consecutive FETs after fresh ETs (p = 0.49) with SET in > 70% of cases.
The results were similar whether ovarian endometrioma was present or not.
Conclusions Our data support that a diagnosis of endometriosis, with or without present endometrioma, does not negatively affect
ART cumulative results. The impact of endometriosis was discernible on OSI but not on clinical relevant outcomes including
pregnancy and LBR.

Keywords Endometriosis . Cumulative live-birth . Frozen-thawed . SET . Cumulative pregnancy rate

Background

Endometriosis is a benign but chronic inflammatory disease
affecting around 10% of women of reproductive age with a
high prevalence of up to 40% in infertile women [1]. Due to
endometrial islets located outside the uterus, typical symp-
toms beyond infertility include dysmenorrhea, dyspareunia,
and chronic pelvic pain [1]. The exact physiopathological
processes and how endometriosis might impact female fertil-
ity remains elusive. There is no accordance in the literature for
evidence of a different outcome of IVF/ICSI treatments in
women with endometriosis, when compared to women with-
out endometriosis. Recent observational studies suggest that
isolated endometriosis may be associated with lower oocyte
yield, but pregnancy and live-birth rates per transfer have been
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Abortus Habitualis



Abortus Habitualis



AB Habit Genetik 

◦ Karyogramme
◦ F-V
◦ Prothrombin
◦ MTHFR



MTHFR Mutationen
MTHFR C677T

Implantationsversagen

Abortus Habitualis

Ansprechen auf Stimulation

Aneuploidien

Unexplained Infertility

Male-Factor Infertility

MTHFR A1298C

Infertilität

Wahrscheinlichkeit einer 
Lebendgeburt

Abortus Habitualis

Eizellzahl

Aneuploidien



Klinische Relevanz

◦ Risikoadaptierte Antikoagulation bei 
◦ Homozygotie
◦ Kombinierter Heterozygotie

◦ Individualisierte Supplementierung 
von B-Vitaminen

◦ PKD bei Mutationsträger

◦ Gerinnungsgenetik bei

◦ Wiederholten IVF Versuchen
◦ Abortus Habitualis
◦ Idiopathische Infertilität
◦ Auffälliger APC Resistenz
◦ Auffälliger Anamnese



Social Freezing Abklärung
◦ Anamnese
◦ Hormonstatus + AMH
◦ SD-Antikörper



Personalisierte Medizin

Medizin Gestern
Eine Behandlung für Alle

Medizin Morgen
Personalisierte Diagnostik

Aus https://blog.crownbio.com/pdx-personalized-medicine 23.04.19



IVF
◦ Schwangerschaftsraten von 25-50%

◦ OHSS Raten von 
◦ 30% leicht
◦ 3-6% (moderate to severe)

◦ Mehrere Behandlungszyklen oft notwendig

◦ Unvorhersehbarkeit von
◦ Befruchtungsversagen
◦ Eizellreifungsdefekten
◦ Implantationsversagen (auch von euploiden Embryo)



• Ansprechen auf Hormonstimulation/Überstimulation:
• FSH-Rezeptor
• LHB (Luteinisierendes Hormon, beta-Untereinheit)
• ESR2 (Östrogen Rezeptor 2)
• BMP15

• Wiederholte Aborte
• MTHFR
• PAI-1
• VEGF

• Eizell-Reifung 
• TUBB8

• U.v.m.....

àErster voraussagender Gentest für eine personalisierte IVF 
Behandlung und das Ansprechen auf Hormonstimulation



Abklärung bei wiederholten 
IVF-Versuchen



◦ Gerinnungsgenetik 
◦ Karyogramme
◦ Endometriumbiopsie

◦ Chronische Endometritis
◦ Mikrobiom?
◦ Implantationsfenster??

◦ Immunologie
◦ HSK nicht empfohlen bei unauff. 
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natural killer CD16, macrophages 
or FOXP3 (regulatory T cells) were 
observed between the two cohorts 
(TABLE 2). Six women in the RIF cohort 
were categorized with a high CD56 count 
(7.1%) compared with none in the control 
group (P = 0.10). On ERA testing, women 
with RIF revealed a higher prevalence 
(49%) of displaced implantation 
window, but this was not significantly 
different from the control group (38%) 
(P = 0.26). Eight patients in the RIF 
cohort, however, were reported to have 
late- or post-receptive endometrium 
(9.5%) compared with one late receptive 
in the control cohort (2.7%) (P = 0.19). 
Histology assessment by H&E staining 
revealed no difference in the reported 
secretory phase between the two cohorts 
(P = 0.82).

The vaginal microbiome was more 
frequently reported as having a profile 
associated with a high chance of 
implantation in women presenting with 
RIF than in the control group (P = 0.04) 
with the following distribution among 
the different microbiome groups: high 
profile, 49% versus 25%; medium profile, 
26% versus 28%; and low profile, 25% 
versus 47%, in the RIF and control 
cohort, respectively (TABLE 2).

DISCUSSION

To our knowledge, this is the first study 
to report the prevalence of disruption in 
a range of markers related to endometrial 
function in women presenting with RIF, 
matched with a control cohort. The 
key differences observed were lower 

mean vitamin D levels and prevalence of 
deficiency, and a trend for a lower mean 
mid-luteal progesterone blood levels in 
women presenting with RIF. Endometrial 
investigations revealed a higher 
prevalence of chronic endometritis in the 
RIF cohort (FIGURE 2).

No significant difference was observed 
in the prevalence of a displaced ERA test 
result between women with RIF (49%) 
and the control cohort (38%) (P = 0.26). 
Similar comparative figures have been 
previously reported (Ruiz-Alonso et!al., 
2013) and the observed preponderance 
of pre-receptive compared with post-
receptive samples was consistent with 
previous studies (Ruiz-Alonso et!al., 
2013; Mahajan, 2015; Tan et!al., 2018). 
The overall incidence of displaced ERA 
test result observed in the present 
study, however, was higher than has 
been previously described (Ruiz-Alonso 
et!al., 2013; Mahajan, 2015; Tan et!al., 
2018). This may reflect differences in 
the endometrial hormonal preparation 
regimen used (Mahajan, 2015; Tan et!al., 
2018). Although the ERA test might 
be useful identifying women in whom 
the chance of successful implantation 
might be increased by adjusting the 
period of progesterone exposure before 
embryo transfer, a displaced ‘window 
of receptivity’ is shown to be only one 
endometrial dysfunction underlying RIF 
(Macklon, 2017).

A relative lower mean vitamin D (43 
nmol/l) was identified among women 
with RIF (P = 0.04). A low vitamin D 
combined with a low progesterone 

may compromise the receptivity of the 
endometrium and reduce the chance 
of implantation significantly. Vitamin D 
deficiency (<50 nmol/l) and insufficiency 
(50–75 nmol/l) have repeatedly been 
associated with infertility and with 
decreased chance of live birth, clinical 
pregnancy and biochemical pregnancy 
after ART (Chu et!al., 2018). The role of 
vitamin D in female reproduction has 
been linked to several mechanisms. It 
has been implicated as a determinant of 
endometrial receptivity, in part through 
activation of Th-2 helper cells, shifting 
the endometrial immune response to a 
less inflammatory profile, its hormonal 
abilities and similarity with progesterone 
and the synergetic effect of the two 
molecules on the endometrium (Kwak-
Kim et!al., 2016; Monastra et!al., 2018).

The clear association between a history 
of RIF and a low serum progesterone in 
response to standardized progesterone 
supplementation suggests a degree of 
variability in absorption, metabolism 
of progesterone, or both, as a possible 
cause of implantation failure. In recent 
years interest in seeking to ‘individualize’ 
luteal support regimens has increased, 
and these findings would support 
the emerging view that currently 
used luteal support regimens may 
provide insufficient uterine exposure 
to progesterone in some women. 
Progesterone levels in a hormone-
substituted cycle of less than 30–35 
nmol/l have been reported to significantly 
decrease the chance of an ongoing 
pregnancy (Labarta et!al., 2017; Alsbjerg 
et!al., 2018). It can also be inferred from 

FIGURE 2 Endometrial and paraclinical dysfunctions revealed in a hormone-substituted cycle. The * indicates a significant difference compared 
with controls. Respective P-values for vitamin D (P = 0.038), chronic endometritis (P = 0.2) and unfavourable microbiome (P = 0.04). Chronic 
endometritis was defined as three or more plasma cells per section after immunohistochemistry. Displaced endometrial receptivity array (ERA) 
covers both pre-receptive and post-receptive results (total n = 84). Unfavourable microbiome covers medium and low vaginal microbiome profile 
with the Receptivity® test (total n = 72). RIF, recurrent implantation failure.



Conclusio

◦ Weniger ist oft mehr

◦ Zielgerichtete Diagnostik für zielgerichtete Therapie

◦ Genetik im Kommen

Treatment b

Treatment a
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