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Endometriosis is defined by the presence of endometrial
glands and stroma outside the uterus1. The most
common hypothesis assumes endometrial glands and

stroma implant in the pelvis after retrograde menstruation
through the fallopian tubes. While retrograde menstruation
happens in the majority of women, only 5–10% of women
will develop endometriosis2. The real cause of endometriosis
remains unclear. It is likely that genetic, biological and envi-
ronmental factors all play a role. Approximately 80% of
women suffering from endometriosis will develop superficial
lesions while 20% will develop deep endometriosis (DE)3.
DE is characterised by lesions that penetrate under the sur-
face of the peritoneum by more than 5 mm3 mainly in the
uterosacral ligaments (USL), rectosigmoid, rectovaginal sep-
tum or bladder. DE can be associated with significant adhe-
sions between the uterus and ovaries and bowel causing
obliteration of the pouch of Douglas (POD). The associated
symptoms are usually, but not always, more severe. Therapy
of DE is significantly more complex and requires a multidis-
ciplinary approach consistent with current recommendations
of the World Endometriosis Society (WES)4 and the Euro-
pean Society for Human Reproduction (ESHRE)5.
Transvaginal ultrasound (TVUS) is considered an essential

tool for the assessment of pelvic pathology and is often used
as a first-line investigation for women with gynaecological
symptoms. Initially, only pathologies of the uterus and ovaries
could be assessed but with improvements in equipment and
particularly the development of specific skills and scanning
techniques, it has also become possible to diagnose other
gynaecological disorders affecting structures beyond the uterus
or ovaries such as DE. It is now time to consider why the
transvaginal ultrasound assessment of DE (DE-TVUS) should
become an essential part of every routine gynaecological ultra-
sound examination.

Is DE-TVUS important enough?
Endometriosis is a common and often debilitating gynaecologi-
cal disorder that affects 5–10% of women2. The prevalence is
even higher among women with symptoms of endometriosis2

which include chronic pelvic pain, acquired dysmenorrhoea,
dyspareunia (pain with sexual intercourse), dyschezia (pain
with defecation), menorrhagia, abnormal bleeding and infertil-
ity. It can cause major morbidity and compromised of quality
of life. It is estimated that more than 700,000 Australian women
are living with endometriosis, approximately 176 million
women worldwide. It is reported to cost more than 7.7 bil-
lion per year in health care, absenteeism and lost social and
economic participation in Australia6. Certainly, it is a condition
worth looking for.
The lack of awareness for endometriosis among the medical

community and the public is now well documented. The delay
between onset of symptoms and diagnosis is on average
7 years7. The fact that period pain is still often considered nor-
mal, that symptoms can vary significantly from person to per-
son, and that a diagnostic laparoscopy, an invasive procedure,
is required for formal diagnosis may all contribute to this delay.
Although there is currently no cure for endometriosis and
symptoms often recur after medical and surgical treatment, it is
recognised that early diagnosis and intervention can lead to bet-
ter long-term management.
Laparoscopy remains the gold standard for the diagnosis of

endometriosis, and when superficial lesions are seen during this
diagnostic laparoscopy, these can often be removed during the
same procedure. However, when DE is found unexpectedly, a
repeat procedure is often required. More theatre time may be
needed, or a referral to a specialist with more expertise in
advanced laparoscopic surgery may be required. A multidisci-
plinary approach needs to be considered with the involvement
of a urologist or a colorectal surgeon, particularly when pouch
of Douglas obliteration, bowel nodules or bladder nodules are
present. The pre-operative diagnosis of DE with transvaginal
ultrasound thus facilitates a more patient-centred approach to
endometriosis management because an accurate pre-operative
documentation of the location and extent of the disease allowsCorrespondence to email sofiepiessens@hotmail.com
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for better pre-operative planning, less repetitive surgery and
better outcomes for women.

Is DE-TVUS mature enough?
The technique to detect DE with transvaginal ultrasound was
first presented in Australia in 2008 at the World Endometriosis
Conference in Melbourne by Mauricio Abrao, who subse-
quently published a detailed description of this technique in
20098. Their first publication of the detection of rectosigmoid
endometriosis in 2007 had shown a sensitivity of 98%, a speci-
ficity of 100%, a PPV of 100%, a NPV of 98% and accuracy of
99%. Since then, the accuracy of TVUS for the prediction of
rectosigmoid DE has been well established in the literature.
Guerriero et al.9 published a systematic review in 2016 which
included 19 prospective and retrospective studies. Overall
pooled sensitivity and specificity for detecting DE in the rec-
tosigmoid with TVUS were 91% (95% CI, 85–94%) and 97%
(95% CI, 95–98%), and positive likelihood ratio (LR+) and neg-
ative likelihood ratio (LR�) were 33.0 (95% CI,18.6–58.6) and
0.10 (95% CI, 0.06–0.16), respectively. The accuracy, sensitivity,
specificity, PPV, NPV, LR+ and LR� for the assessment of the
‘sliding sign’ in the prediction of POD obliteration have been
demonstrated to be 95%, 85%, 98%, 93%, 95%, 40.3 and 0.15,
respectively10. Test characteristics of TVUS detection of recto-
vaginal septum, uterosacral ligaments, vaginal vault and bladder
are not as excellent but also fair.11 For the detection of
endometriosis in the uterosacral ligament (USL), the overall
pooled sensitivity and specificity of TVUS were 53% and 93%.
The pre-test probability of USL endometriosis was 54%, which
increased to 90% when suspicion of endometriosis was present
after TVUS examination. For the rectovaginal septum (RVS),
the overall pooled sensitivity and specificity were 49% and 98%.
The pre-test probability of RVS endometriosis was 24%, which
increased to 89% when suspicion of endometriosis was present
after TVUS examination. For vaginal endometriosis, the overall
pooled sensitivity and specificity were 58% and 96%. The pre-
test probability of vaginal endometriosis was 17%, which
increased to 76% when suspicion of endometriosis was present
after TVUS assessment. For bladder endometriosis, the overall
pooled sensitivity and specificity were 62% and 100%. The pre-
test probability of bladder endometriosis was 5%, which
increased to 92% when suspicion of endometriosis was present
after TVUS assessment11.
Based on many studies looking at the diagnostic accuracy of

DE-TVUS, it is fair to conclude that the technique is valid.

Is DE-TVUS easy enough to learn?
In 2016, the International Deep Endometriosis Analysis (IDEA)
group published a consensus paper12 outlining a recommended
sonographic approach when examining women with suspected
endometriosis. The IDEA consensus promotes a 4-step
dynamic ultrasound approach. The first step involves the rou-
tine evaluation of uterus and adnexa with particular attention

for sonographic signs of adenomyosis and the presence or
absence of endometriomas. The second step involves the evalu-
ation of transvaginal sonographic ‘soft markers’ such as site-
specific tenderness and ovarian mobility. The third step is
assessment of status of POD using the real-time ultrasound-
based ‘sliding sign’, and the last step is the assessment of DE
nodules in the anterior and posterior compartments. This last
step involves assessment of the bladder, vaginal vault, uterosa-
cral ligaments and bowel including rectum, rectosigmoid junc-
tion and sigmoid colon. In 2018, Jing Fang published a free
pictorial article in Sonography providing practical and illus-
trated guidance on how to perform this multistep sonographic
evaluation of DE with key reference made to the IDEA consen-
sus paper13 making the technique even more accessible to all
interested Australian sonographers.
The learning curve for experienced imaging specialists to

master the ultrasound technique to detect DE with live scan-
ning has been shown to vary between 33 and 42 scans for the
detection of POD obliteration, and 36–42 scans were required
to achieve competency for the detection of bowel nodules14,15.
Menakaya et al.16 assessed the learning curve for predicting
POD obliteration with offline videos of the real-time dynamic
sliding sign and showed that performance of a minimum num-
ber of gynaecological ultrasound examinations is necessary for
interpreting the sliding sign and predicting POD obliteration.
Non-specialist observers with prior experience of 200 or more
gynaecological scans were more consistent in interpreting the
sliding sign at the retrocervix versus the posterior uterine fun-
dus. A training programme that combined use of real-time
ultrasound and evaluation of offline 3D volumes showed that
trainees reached competence on average after 17 evaluations
(range 21–14) for bladder locations, after 39 evaluations (range
60–30) for rectosigmoid locations, after 25 evaluations (range
34–14) for forniceal locations, after 44 evaluations (range 66–
25) for uterosacral locations (USL) and after 21 evaluations
(range 43–14) for rectovaginal septum (RVS)17. In terms of the
reproducibility of TVUS for the prediction of DE, Tammaa
et al.18 demonstrated a high interobserver agreement between
two experienced gynaecological sonologists for the prediction
of vaginal, bladder, USL and bowel DE.

Summing up
Despite good test characteristics and an acceptable learning
curve, even after 12 years, the ultrasound assessment of DE is
still considered a specialist assessment. Even though a ‘PCO
assessment’, a ‘polyp assessment’, a ‘fibroid assessment’ and an
‘ovarian cyst assessment’ are all part of a routine examination,
this is not the case for an ‘endometriosis assessment’. Conse-
quently, women who are currently referred for an ‘endometrio-
sis assessment’ are usually referred after a diagnostic
laparoscopy has already demonstrated DE. This is unfortunate
as transvaginal ultrasound is widely available in Australia and
used as a first line of investigation for women with

84 AJUMMay 2019 22 (2) © 2019 Australasian Society for Ultrasound in Medicine



gynaecological symptoms. For women in the reproductive age
group, common indications for referral are pelvic pain, abnor-
mal bleeding and infertility. Endometriosis is a differential diag-
nosis to be considered for all these indications. It is well known
that ultrasound is not able to detect all pelvic endometriosis
with enough accuracy that it can replace surgery because super-
ficial lesions cannot be diagnosed with ultrasound. But unless
the ultrasound examination is extended beyond the uterus and
ovaries into the posterior and anterior pelvic compartments to
evaluate structural mobility and to look for deep endometriotic
nodules, DE will continue to be missed which denies affected
women a pre-operative diagnosis and an opportunity of having
a single, well-planned procedure in the hands of a well-pre-
pared team.
Of the top ten research priorities for endometriosis in the UK

and Ireland published in the Lancet in 2017, the fourth and
sixth research priorities involve the improvement of a non-in-
vasive diagnosis19. Endometriosis is an incurable chronic condi-
tion which in its more severe forms exacts an enormous toll on
the women suffering from it, their partners and family and the
broader community. Despite an estimated prevalence similar to
that of diabetes, Crohn’s disease and rheumatoid arthritis, it
has been under-recognised and under-diagnosed for a very long
time.
In a laudable effort to change this, Health Minister Hunt

launched the National Action Plan for Endometriosis in July
2018, acknowledging and hoping to address the need for
improved awareness, education, diagnosis, treatment and
research into endometriosis and the associated chronic pelvic
pain6. The imaging community now has a chance to step up to
the challenge to make a significant contribution to the earlier
diagnosis and the improved management of all women with DE.
Rather than focussing on the further fine-tuning of an already
accurate technique, more effort should go towards providing
access to DE-TVUS training and advocacy to adopt the assess-
ment of DE in the routine gynaecological ultrasound assessment.
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