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These experts spotlight an international consensus 
on endometriosis-associated infertility and a revised 
international glossary on infertility that should help ensure 
consistent use of terminology and accurate outcomes 
reporting. Plus, they report on study results that suggest 
one particular contrast medium with hysterosalpingography 
may be better than another for improving pregnancy rates. 

C linicians always should consider 
endometriosis in the diagnostic 
work-up of an infertility patient. But 

the diagnosis of endometriosis is often dif-
ficult, and management is complex. In this 
Update, we summarize international con-
sensus documents on endometriosis with 
the aim of enhancing clinicians’ ability to 

make evidence-based decisions. In addition, 
we explore the interesting results of a large 
hysterosalpingography trial in which 2 dif-
ferent contrast mediums were used. Finally, 
we urge all clinicians to adapt the new stan-
dardized lexicon of infertility and fertility 
care terms that comprise the recently revised 
international glossary.

Dr. Adamson reports being a consultant to AbbVie, Bayer, Ferring, Guerbet, Hernest, and Merck, and that he has equity in ARC Fertility. Dr. Abusief reports no 
financial relationships relevant to this article.

Endometriosis and infertility:  
The knowns and unknowns
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Endometriosis Society consensus on the classification of 

endometriosis. Hum Reprod. 2017;32(2):315–324.
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Endometriosis is defined as “a disease 
characterized by the presence of endo-
metrium-like epithelium and stroma 

outside the endometrium and myometrium. 
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Endometriosis 
must always be 
considered in the 
infertile patient

FAST 
TRACK

Intrapelvic endometriosis can be located 
superficially on the peritoneum (peritoneal 
endometriosis), can extend 5 mm or more 
beneath the peritoneum (deep endometrio-
sis) or can be present as an ovarian endome-
triotic cyst (endometrioma).”1 Always consider 
endometriosis in the infertile patient. 

Although many professional societ-
ies and numerous Cochrane Database Sys-
tematic Reviews have provided guidelines 
on endometriosis, controversy and uncer-
tainty remain. The World Endometriosis 
Society (WES) and the World Endometrio-
sis Research Foundation (WERF), however, 
have now published several consensus 
documents that assess the global literature 
and professional organization guidelines in 
a structured, consensus-driven process.2–4 
These WES and WERF documents consoli-
date known information and can be used 
to inform the clinician in making evidence-
linked diagnostic and treatment decisions. 
Recommendations offered in this discussion 
are based on those documents.

Establishing the diagnosis  
can be difficult
Diagnosis of endometriosis is often difficult 
and is delayed an average of 7 years from 
onset of symptoms. These include severe 
dysmenorrhea, deep dyspareunia, chronic 
pelvic pain, ovulation pain, cyclical or peri-
menstrual symptoms (bowel or bladder 
associated) with or without abnormal bleed-
ing, chronic fatigue, and infertility. A major 
difficulty is that the predictive value of any 
one symptom or set of symptoms remains 
uncertain, as each of these symptoms can 
have other causes, and a significant propor-
tion of affected women are asymptomatic. 

For a definitive diagnosis of endometrio-
sis, visual inspection of the pelvis at laparos-
copy is the gold standard investigation, unless 
disease is visible in the vagina or elsewhere. 
Positive histology confirms the diagnosis 
of endometriosis; negative histology does 
not exclude it. Whether histology should be 
obtained if peritoneal disease alone is pres-
ent is controversial: visual inspection usually 

is adequate, but histologic confirmation of at 
least one lesion is ideal. In cases of ovarian 
endometrioma (>4 cm in diameter) and in 
deeply infiltrating disease, histology should 
be obtained to identify endometriosis and to 
exclude rare instances of malignancy.

Compared with laparoscopy, transvagi-
nal ultrasonography (TVUS) has no value in 
diagnosing peritoneal endometriosis, but it is 
a useful tool for both making and excluding 
the diagnosis of an ovarian endometrioma. 
TVUS may have a role in the diagnosis of dis-
ease involving the bladder or rectum. 

At present, evidence is insufficient to 
indicate that magnetic resonance imaging 
(MRI) is useful for diagnosing or excluding 
endometriosis compared with laparoscopy. 
MRI should be reserved for when ultrasound 
results are equivocal in cases of rectovaginal 
or bladder endometriosis. 

Serum cancer antigen 125 (CA 125) lev-
els may be elevated in endometriosis. How-
ever, measuring serum CA 125 levels has no 
value as a diagnostic tool.

No fertility benefit with  
ovarian suppression
More than 2 dozen randomized controlled 
trials (RCTs) provide strong evidence that 
there is no fertility benefit from ovarian sup-
pression. The drug costs and delayed time 
to pregnancy mean that ovarian suppres-
sion with oral contraceptives, other proges-
tational agents, or gonadotropin-releasing 
hormone (GnRH) agonists before fertility 
treatment is not indicated, with the possible 
exception of using it prior to in vitro fertil-
ization (IVF).

Ovarian suppression also has been sug-
gested as beneficial in conjunction with sur-
gery. However, at least 16 RCTs have failed 
to show fertility improvement when ovarian 
suppression is given either preoperatively or 
postoperatively. Again, the delay in attempt-
ing pregnancy, drug costs, and adverse effects 
render ovarian suppression not appropriate.

While ovarian suppression has not been 
shown to increase pregnancy rates, ovar-
ian stimulation (OS) likely does, especially 
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when combined with intrauterine insemi-
nation (IUI).5

Laparoscopy: Appropriate  
for selected patients
A major decision for clinicians and patients 
dealing with infertility is whether to perform 
a laparoscopy, both for diagnostic and for 
treatment reasons. Currently, data are insuf-
ficient to recommend laparoscopic surgery 
prior to OS/IUI unless there is a history of evi-
dence of anatomic disease and/or the patient 
has sufficient pain to justify the physical, 
emotional, financial, and time costs of lapa-
roscopy. Laparoscopy therefore can be con-
sidered as possibly appropriate in younger 
women (<37 years of age) with short duration 
of infertility (<4 years), normal male factor, 
normal or treatable uterus, normal or treat-
able ovulation disorder, and limited prior 
treatment. 

It is important to consider what disease 
might be found and how much of an increase 
in fertility can be obtained by treatment, so 
that the number needed to treat (NNT) can 
be used as an estimate of the potential value 
of laparoscopy in a given patient. A patient 
also should have no contraindications to 
laparoscopy and accept 9 to 15 months of 
attempting pregnancy before undergoing IVF 
treatment.

When laparoscopy is performed for 
minimal to mild disease, the odds ratio 
for pregnancy is 1.66 with treatment. It 
is important to remove all visible disease 
without injuring healthy tissue. When dis-
ease is moderate to severe, there is often 
severe anatomic distortion and a very low 
background pregnancy rate. Numerous 
uncontrolled trials show benefit of opera-
tive laparoscopy, especially for invasive, 
adhesive, and cystic endometriosis. How-
ever, repeat surgery is rarely indicated. 
After surgery, the Endometriosis Fertility 
Index (EFI) can be used to determine prog-
nosis and plan management (FIGURE 1).6 
An easy-to-use electronic EFI calculator is 
available online at www.endometriosisefi 
.com.

Management of endometriomas
Endometriomas are often operated on 
because of pain. Initial pain relief occurs in 
60% to 100% of patients, but cysts recur fol-
lowing stripping about 10% of the time, and 
drainage without stripping, about 20%. With 
recurrence, pain is present about 75% of  
the time.

Pregnancy rates following endometri-
oma treatment depend on patient age and 
the status of the pelvis following operative 
intervention. This can be determined from 
the EFI. Often, the dilemma with endome-
triomas is how aggressive to be in removing 
them. The principles involved are to remove 
all the cyst wall if possible, but absolutely to 
minimize ovarian tissue damage, because 

FIGURE 1 Endometriosis Fertility Index  
surgery form6

SOURCE: Adamson GD, Pasta DJ. Endometriosis fertility index: the new validated endometriosis 
staging system. Fertil Steril. 2010;94(5):1609-1615. Reprinted with permission. 
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A multicenter 
RCT compared 
ongoing 
pregnancy 
rates and other 
outcomes among 
1,294 women 
who had HSG 
with oil versus 
water contrast 
medium

FAST 
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reduced ovarian reserve is a possible major 
negative consequence of ovarian surgery. 

Recommendations
While endometriosis is often a cause of infer-
tility, often infertile patients do not have 
endometriosis. A careful history, physical 
examination, and ultrasonography, and pos-
sibly other imaging studies, are prerequisites 
to careful clinical judgment in diagnosing 
and treating infertile patients who might or 
do have endometriosis. 

When pelvic pain is present, initially 
nonsteroidal anti-inflammatory drugs 
(NSAIDs), oral contraceptives (OCs), proges-

tational agents, or an intrauterine device can 
be helpful. These ovarian suppression medi-
cations do not increase fertility, however, and 
should be stopped in any patient who desires 
to get pregnant. 

When pelvic and male fertility factors 
appear reasonably normal (even if minimal 
or mild endometriosis is suspected), treat-
ment with clomiphene 100 mg on cycle 
days 3 through 7 and IUI for 3 to 6 cycles is 
an effective first step. However, if the patient 
has persistent pain and/or infertility without 
other significant infertility factors, then diag-
nostic laparoscopy with intraoperative treat-
ment of disease is indicated. 

Surgery well performed is effective 
treatment for all stages of endometriosis 
and endometriomas, both for infertility and 
for pain. Repeat surgery, however, is rarely 
indicated because of limited results, so it is 
important to obtain the best possible result 
on the first surgery. Surgery is indicated for 
large endometriomas (>4 cm). Endometrio-
sis has almost no effect on the IVF live birth 
rate unless ovarian reserve has been reduced 
by endometriomas or surgery, so endometri-
osis surgery should be performed by skilled 
and experienced surgeons.

WHAT THIS EVIDENCE  
MEANS FOR PRACTICE

Endometriosis is a complex disease that 
can cause infertility. Its diagnosis and man-
agement are frequently difficult, requiring 
knowledge, experience, and good medical 
judgment and surgical skills. However, if 
evidence-linked principles are followed, 
effective treatment plans and good out-
comes can be obtained for most patients. 

Oil-based contrast medium use in 
hysterosalpingography is associated 
with higher pregnancy rates  
compared with water-based contrast 
Dreyer K, van Rijswijk J, Mijatovic V, et al. Oil-based or 

water-based contrast for hysterosalpingography in infer-

tile women. N Engl J Med. 2017;376(21):2043–2052.

Hysterosalpingography (HSG) to assess 
tubal patency has been a mainstay of 
infertility diagnosis for decades. Some, 

but not all, studies also have suggested that 

pregnancy rates are higher after this tubal flush-
ing procedure, especially if performed with oil 
contrast.7,8 A recent multicenter, randomized, 
controlled trial by Dreyer and colleagues that 
compared ongoing pregnancy rates and other 
outcomes among women who had HSG with 
oil contrast versus with water contrast provides 
additional valuable information.9 
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Trial details
In this study, 1,294 infertile women in 27 aca-
demic, teaching and nonteaching hospitals 
were screened for trial eligibility; 1,119 women 
provided written informed consent. Of these, 
557 women were randomly assigned to HSG 
with oil contrast and 562 to water contrast. The 
women had spontaneous menstrual cycles, 
had been attempting pregnancy for at least  
1 year, and had indications for HSG.

Exclusion criteria were known endo-
crine disorders, fewer than 8 menstrual cycles 
per year, a high risk of tubal disease, iodine 
allergy, and a total motile sperm count after 
sperm wash of less than 3 million/mL in the 
male partner (or a total motile sperm count of 
less than 1 million/mL when an analysis after 
sperm wash was not performed).

Just prior to undergoing HSG, the women 
were randomly assigned to receive either oil 
contrast or water contrast medium. (The trial 
was not blinded to participants or caregiv-
ers.) HSG was performed according to local 
protocols using cervical vacuum cup, metal 
cannula (hysterophore), or balloon catheter 
and approximately 5 to 10 mL of contrast  
medium.

After HSG, couples received expectant 
management when the predicted likelihood 
of pregnancy within 12 months, based on 
the prognostic model of Hunault, was 30% 
or greater.10 IUI was offered for pregnancy 
likelihood less than 30%, mild male infer-
tility, or failure after a period of expectant 
management. IUI with or without mild ovar-
ian stimulation (2–3 follicles) with clomi-
phene or gonadotropins was initiated after 
a minimum of 2 months of expectant man-
agement after HSG.

The primary outcome measure was ongo-
ing pregnancy, defined as a positive fetal heart-
beat on ultrasonographic examination after  
12 weeks of gestation, with the first day of the 
last menstrual cycle for the pregnancy within 
6 months after randomization. Secondary out-
come measures were clinical pregnancy, live 
birth, miscarriage, ectopic pregnancy, time 
to pregnancy, and pain scores after HSG. All 
data were analyzed according to intention- 
to-treat.

Pregnancy rates increased with 
oil-contrast HSG
The baseline characteristics of the 2 groups 
were similar. HSG showed bilateral tubal 
patency in 477 of 554 women (86.1%) in the 
oil contrast group and in 491 of 554 women 
(88.6%) who received the water contrast (rate 
ratio, 0.97; 95% confidence interval [CI], 0.93–
1.02). Bilateral tubal occlusion occurred in  
9 women in the oil group (1.6%) and in 13 in 
the water group (2.3%) (relative risk, 0.69;  
95% CI, 0.30–1.61).

A total of 58.3% of the women assigned 
to oil contrast and 57.2% of those assigned to 
water contrast received expectant manage-
ment. Similar percentages of women in the oil 
group and in the water group underwent IUI 
(39.7% and 41.0%, respectively), IVF or intra-
cytoplasmic sperm injection (ICSI) (2.3% and 
2.2%), laparoscopy (6.2% in each group), and 
hysteroscopy (4.4% and 4.2%). 

Ongoing pregnancy occurred in 220 of 
554 women (39.7%) in the oil contrast group 
and in 161 of 554 women (29.1%) in the water 
contrast group (rate ratio, 1.37; 95% CI, 1.16–
1.61; P<.001). The median time to the onset 
of pregnancy in the oil group was 2.7 months 
(interquartile range, 1.5–4.7) (FIGURE 2,  

page 28), while in the water group it was  
3.1 months (interquartile range, 1.6–4.8) (P = .44).

While the proportion of women get-
ting pregnant with or without the different 
interventions was similar in both groups, 
the live birth rate was 38.8% in the oil group 
versus 28.1% in the water group (rate ratio, 
1.38; 95% CI, 1.17–1.64; P<.001). Three of  
554 women (0.5%) assigned to oil contrast and 
4 of  554 women (0.7%) in the water contrast 
group had an adverse event during the trial 
period. Three women (1.4%), all in the oil group, 
delivered a child with a congenital anomaly.

Why this study is important
This is the largest and best methodologic study 
on this clinical issue. It showed higher preg-
nancy and live birth rates within 6 months of 
HSG performed with oil compared with water. 
Although the study was not blinded, the group 
similarities and objective outcomes support 
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minimal bias. Importantly, these results can 
be generalized only to women with similar 
inclusion characteristics. 

It is unclear why oil HSG might enhance 
fertility. Suggested mechanisms include flush-
ing of debris and/or mucous plugs or an effect 

on peritoneal macrophages or endometrial 
receptivity. Since HSG is minimally invasive 
and inexpensive, and the 10% increase in 
pregnancy rates corresponds to an NNT of 10, 
it is reasonable to consider, although formal 
cost-effectiveness data are lacking.

Concerns include the rare theoretical 
risk of intravasation with subsequent allergic   
reaction or fat embolism. Three infants in the 
oil group and none in the water group had con-
genital anomalies. This is likely due to chance, 
since this rate is not higher than that in the 
general population and no other data suggest 
an increased risk. Comparison of these results 
with other new techniques, such as sonohys-
terography (saline infusion sonogram), awaits 
further studies.

Recommendation
HSG with oil contrast should be considered 
a potential therapeutic as well as diagnostic 
intervention in selected patients.

Infertility glossary is newly updated
Zegers-Hochchild F, Adamson GD, Dyer S, et al. The 

International Glossary on Infertility and Fertility Care, 

2017. Fertil Steril. 2017;108(3):393–406. 

Terms and definitions used in infertil-
ity and fertility care frequently have 
had different meanings for differ-

ent stakeholders, especially on a global 
basis. This can result in misunderstand-
ings and inappropriate interpretation and 
comparison of published information and 

research. To help address these issues, inter-
national fertility organizations recently 
developed an updated glossary on infertility 
terminology.

The consensus process for 
updating the glossary
The International Glossary on Infertility and 
Fertility Care, 2017, was recently published 
simultaneously in Fertility and Sterility and 

FIGURE 2  Ongoing pregnancy rate in women 
who had hysterosalpingography with oil-
based or water-based contrast medium9
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WHAT THIS EVIDENCE  
MEANS FOR PRACTICE

HSG is an important diagnostic test for 
most infertility patients. The fact that a 
therapeutic benefit probably also is as-
sociated with oil-based HSG increases the 
clinical indications for this test. 
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Human Reproduction. This is the second revi-
sion; the first glossary was published in 2006 
and revised in 2009. This revision’s 25 lead 
experts began work in 2014. Their teams of 
professionals interacted by electronic mail, 
at international and regional society meet-
ings, and at 2 consultations held in Geneva,  
Switzerland. This glossary represents con-
sensus agreement reached on 283 evidence-
driven terms and definitions.

The work was led by the International 
Committee for Monitoring Assisted Repro-
ductive Technologies in partnership with the 
American Society for Reproductive Medicine, 
European Society of Human Reproduction 
and Embryology, International Federation 
of Fertility Societies, March of Dimes, Afri-
can Fertility Society, Groupe Inter-africain 
d’Etude de Recherche et d’Application sur la 
Fertilité, Asian Pacific Initiative on Reproduc-
tion, Middle East Fertility Society, Red Latino-
americana de Reproducción Asistida, and the 
International Federation of Gynecology and 
Obstetrics.

All together, 108 international profes-
sional experts (clinicians, basic scientists, 
epidemiologists, and social scientists), 
along with national and regional representa-
tives of infertile persons, participated in the 
development of this evidence-base driven 
glossary. As such, these definitions now 
set the standard for international commu-
nication among clinicians, scientists, and  
policymakers. 

Definition of infertility is broadened
The definitions take account of ethics, human 
rights, cultural sensitivities, ethnic minori-
ties, and gender equality. For example, the 
first modification included broadening the 
concept of infertility to be an “impairment of 
individuals” in their capacity to reproduce, 
irrespective of whether the individual has a 
partner. (See “Broadened definition of infer-
tility.”) Reproductive rights are individual 
human rights and do not depend on a rela-
tionship with another individual. The revised 
definition also reinforces the concept of infer-
tility as a disease that can generate an impair-
ment of function. 

New—and changed—definitions
Certain terms need to be consistent with those 
used currently internationally, for example, at 
which gestational age a miscarriage/abortion 
becomes a stillbirth. 

Some terms are confusing, such as sub-
fertility, which does not define a different 
or less severe fertility status than infertility, 
does not exist before infertility is diagnosed, 
and should not be confused with sterility, 
which is a permanent state of infertility. The 
term subfertility therefore is redundant and 
has been removed and replaced by infertil-
ity (See “Some terms with an important new  
definition.”).

In a different context, the term concep-
tion, and its derivatives such as conceiving 
or conceived, was removed because it cannot 
be described biologically during the process 

Broadened definition of infertility 

Infertility: A disease characterized by the failure to establish a 
clinical pregnancy after 12 months of regular, unprotected sexual 
intercourse or due to an impairment of a person’s capacity to 
reproduce either as an individual or with his/her partner. Fertility 
interventions may be initiated in less than 1 year based on medical, 
sexual and reproductive history, age, physical findings and 
diagnostic testing. Infertility is a disease, which generates disability 
as an impairment of function.

Reference
1.	 Zegers-Hochchild F, Adamson GD, Dyer S, et al. The International Glossary on Infertility 

and Fertility Care, 2017. Fertil Steril. 2017;108(3):393–406. 

Some terms with an important new definition 

•	 Clinical pregnancy
•	 Conception (removed from glossary)
•	 Diminished ovarian reserve
•	 Fertility care
•	 Hypospermia (replaces oligospermia)
•	 Ovarian reserve
•	 Pregnancy
•	 Preimplantation genetic testing
•	 Spontaneous abortion/miscarriage
•	 Subfertility (should be used interchangeably with infertility) 

Reference
1.	 Zegers-Hochchild F, Adamson GD, Dyer S, et al. The International Glossary on Infertility 

and Fertility Care, 2017. Fertil Steril. 2017;108(3):393–406. 

The updated 
glossary is available 
in the FIGO  
Fertility Toolbox at 
www.fertilitytool 
.com

FAST 
TRACK
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of reproduction. Instead, terms such as fer-
tilization, implantation, pregnancy, and live 
birth should be used. 

Important male terms also changed: oli-
gospermia is a term for low semen volume 
that is now replaced by hypospermia to avoid 
confusion with oligozoospermia, which is low 
concentration of spermatozoa in the ejaculate 
below the lower reference limit. When report-
ing results, the reference criteria should be 
specified. 

Lastly, owing to the lack of standardization 
in determining the burden of infertility, and 
to better ensure comparability of prevalence 
data published globally, this glossary includes 
definitions for terms frequently used in epide-
miology and public health. Examples include 
voluntary and involuntary childlessness, pri-
mary and secondary infertility, fertility care, 
fecundity, and fecundability, among others. 

Getting the word out 
The glossary has been approved by all of the 

participating organizations who are assisting 
 in its distribution. It is being presented at 
national and international meetings and is 
used in The FIGO Fertility Toolbox (www 
.fertilitytool.com). It is hoped that all pro-
fessionals and other stakeholders will begin 
to use its terminology globally to provide 
quality care and ensure consistency in 
registering specific fertility care interven-
tions and more accurate reporting of their  
outcomes. 
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WHAT THIS EVIDENCE  
MEANS FOR PRACTICE

The language we use determines our indi-
vidual and collective understanding of the 
scientific and clinical care of our patients. 
This glossary provides an essential and 
comprehensive standardization of terms 
and definitions essential to quality repro-
ductive health care.


