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Background and Study Aims: The main area of the gas-
trointestinal tract affected by deep pelvic endometriosis
is the rectosigmoid colon in 3 – 37 % of cases. Due to the
risk of infiltration and the clinical symptoms of endo-
metriosis, with pain and infertility, the condition may
require surgical resection. Preoperative imaging diag-
nosis of rectosigmoid involvement is therefore impor-
tant. Rectal endoscopic ultrasonography (EUS), which
is already used for the staging of anorectal carcinoma
and submucosal lesions, may be a promising technique
for this indication. The present study was conducted in
order to describe the endosonographic appearance of
rectosigmoid endometriosis, and to define the potential
relevance of the technique to the choice of resection
method.

Patients and Methods: Between 1993 and 1997, 46 wom-
en (mean age 31) with deep pelvic endometriosis under-
went imaging investigations and surgical resection. The
clinical and imaging findings, and the surgical and his-
tological features identified – mainly with regard to in-
filtration of the rectal wall – were compared retrospec-
tively. The impact of the EUS findings on the decision

on whether or not to carry out resection, either by lap-
aroscopy or open abdominal surgery, was also exam-
ined.

Results: When there was deep pelvic endometriosis with
suspected rectal wall infiltration, EUS showed normal
anatomy in nine patients, endometriotic lesions without
rectal wall infiltration in 12, and typical rectal infiltra-
tion in 25. The lesions were confirmed by the surgical
findings during therapeutic laparoscopy (n = 22) and
laparotomy (n = 25), as well as by clinical follow-up.
Rectal wall infiltration, demonstrated in all cases using
EUS, had initially been suspected on the basis of clinical
examinations, rectoscopy, barium enema, computed to-
mography, and magnetic resonance imaging in 62 %,
50 %, 33 %, 67 % and 66 % of cases, respectively.

Conclusions: EUS is a simple and noninvasive technique
capable of correctly diagnosing rectal wall infiltration
in deep pelvic endometriosis. It may be helpful in deter-
mining the choice between laparoscopy and laparotomy
when complete resection is indicated.

Introduction

Endometriosis is defined as the presence of functioning en-
dometrial tissue outside the uterus, and the condition af-
fects 5 – 20 % of menstruating women [1, 2]. Deeply infil-
trating endometriosis – histologically defined as tissue pe-
netration of stroma and ectopic glands at least 5 mm long –
in most cases affects the uterosacral ligaments. The recto-
vaginal septum and vesicouterine space [3] may also be in-
volved to a lesser extent, and the rectosigmoid colon is af-
fected more rarely, in 3 – 37 % of patients. The main symp-
toms are infertility and refractory pain, the intensity of

which depends on the extent of tissue infiltration [4]. Ac-
cording to some authors, such locations require primary
surgical treatment, as medical therapy is only palliative
and temporary in effect [5 – 9]. Preoperative imaging is
therefore needed in order to define the extent of the lesions
and to diagnose the extent of rectosigmoid infiltration.
Barium enema radiography and colonoscopy are not accu-
rate enough, with sensitivities of only 54 % and 51 %,
respectively, and there have been few reports on the use
of other imaging methods [3,10, 11]. Among the other pos-
sible imaging methods, rectal endosonography appears pro-
mising [12 – 14]. The aim of the present study was to de-
scribe the appearance of rectosigmoid endometriosis on en-
doscopic ultrasonography (EUS) and to define the implica-
tions of this technique for the choice of resection method.
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Patients and Methods

Patients

Forty-six women (mean age 31 years, range 22 – 46) who
were treated for deep pelvic endometriosis between 1993
and 1997 were included in this retrospective study. All
had undergone preoperative investigation with EUS, and
had histological confirmation of endometriosis.

Thirty-five of the patients (76 %) had previously undergone
one or more operations, including laparoscopy (n = 48) and
laparotomy (n = 13), with hysterectomy (n = 2) and ovariec-
tomy (unilateral in nine patients and bilateral in two). Thir-
ty-two of the patients (70 %) had received preoperative
medical treatment with progesterone or luteinizing hor-
mone–releasing hormone (LH-RH) analogs during the pre-
vious 6 – 12 months.

Thirty-eight patients (83 %) had dysmenorrhea, which was
considered severe in 70 % of the cases. Dyspareunia was
reported in 29 patients (63%), and pelvic pain was de-
scribed as chronic in 19 cases (41 %), or was associated
with gastrointestinal symptoms in 16 (35 %). Nineteen of
the women (41 %) were affected by infertility.

Vaginal palpation was normal in four of the patients
(10 %), and revealed abnormalities in all of the others. In-
filtration of uterosacral ligaments, alone or combined with
the rectovaginal septum, or a palpable nodule, were the
most common findings. Rectal palpation, performed during
the initial examination in 16 patients, raised a suspicion of
rectal infiltration in only 10 cases.

Complementary Examinations

Rectal endoscopic ultrasonography was carried out using
an Olympus GF-UM20 scope, with 7.5 MHz and 12 MHz
probes allowing circumferential imaging of the rectum
and surrounding areas. The examination was conducted
without sedation, after a rectal enema, and lasted for an
average of 20 min. The flexible nature of the echo endo-
scope allowed the transducer to be positioned in the distal
sigmoid, after which it was slowly withdrawn while the
intestinal wall and surroundings were studied (ovaries,
uterosacral ligaments, pouch of Douglas, rectovaginal sep-
tum). Instilling water into the bowel lumen and around the
balloon probe helped produce clear visualization of the
five familiar layers of the gastrointestinal wall [13, 14],
particularly on the anterior and lateral sides of the rectum,
where endometriosis is usually located. The imaging ap-
pearance of endometriosis was one of hypoechoic masses
adjacent to or infiltrating the rectum and sigmoid [11, 12].
The rectovaginal and anovaginal septa were also explored
using different ultrasound ranges, in order to search for
associated small nodules of endometriosis that may mimic
the appearance of vessels in these locations.

The rectal EUS findings (Figures 1 – 3) were compared
with the results of the surgical exploration and histological
examination. Three different patterns were identified:
– Normal EUS anatomy, with no visible lesion.
– Endometriotic retroperitoneal infiltration, with no in-

volvement of the bowel wall.
– Endometriotic infiltration of the bowel wall, extending

at least to the rectal muscularis propria.

Other examinations conducted were rectosigmoidoscopy,
which always preceded EUS, and other imaging methods,
mostly in patients who underwent laparotomy: barium ene-
ma in 24 cases, high-resolution computed tomography
(CT) in 21, and magnetic resonance imaging (MRI) in 12.

Based on preliminary experience in our own department
and elsewhere [15, 16], we judged that resection of endo-
metriosis with rectosigmoid involvement could be com-
plete only when carried out using laparotomy. When the
EUS imaging was compatible with this type of infiltration,
the patients were therefore offered laparotomy. Compari-
sons between the EUS findings, surgical findings, and his-

a

b

Figure 1 a Endometriosis from the posterior side of uterus is
seen infiltrating the rectosigmoid junction on the right side of the
image. The infiltration is limited to the muscularis propria. On the
left side, the hypoechoic image corresponds to a vertebra. b En-
larged image of the same lesion

Endoscopy 2000; 32 Roseau G526
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tological specimens were made in these cases. In the other
patients, in whom EUS imaging had not identified recto-
sigmoid endometriosis, laparoscopy was performed initial-
ly.

Results

EUS imaging features. The EUS findings were regarded as
normal in nine patients (20 %). In these patients, no images
compatible with a pelvic nodule of endometriosis were
seen either between the uterus and rectum, or on the ante-
rior and lateral sides of the rectum and sigmoid.

In 12 patients (26 %), EUS revealed an image compatible
with deep pelvic endometriosis without infiltration of the
intestinal wall. These lesions, with a diameter of
25 ± 10 mm (10 – 50 mm), were hypoechoic or even partly
anechoic, corresponding to liquid. The boundaries were
smooth, but with the largest lesions it was not possible to
explore the outer limits precisely. Hypoechoic images of

this type were compatible with infiltration of the uterosa-
cral ligaments and/or rectovaginal septum, without rectal
or sigmoid infiltration. Even when there was close contact
between the endometriotic nodules and the rectal or sig-
moid wall in these patients, no parietal thickening was
demonstrated, and the five-layered pattern was always nor-
mal (Figure 3).

In 25 patients (54%), the EUS findings were compatible
with deep infiltration of the intestinal wall. The muscularis
propria (the fourth layer) was then clearly infiltrated or
thickened in contact with a pelvic endometriotic nodule.
In some patients, the third layer, partly corresponding to
the submucosa, was also thickened.

Other endosonographic findings included: liquid in the
pouch of Douglas, which was seen in two-thirds of pa-
tients, irrespective of the endometriotic images; ovarian
cysts, identified in 11 patients; and inflammatory lymph
nodes in four.

Impact of EUS on the treatment decision, and comparison
of the histological and imaging results. As mentioned
above, the patients underwent laparotomy or laparoscopy,
depending on the endosonographic suspicion of bowel en-
dometriosis. In the 46 patients studied, this choice was not
influenced by other morphological examinations.

Laparotomy. Twenty-four of the 25 patients in whom bowel
infiltration was suspected at EUS received laparotomies,
and all of them underwent bowel resection. Sixteen had a
total proctectomy with low colorectal or coloanal anasto-
mosis, and seven had a total proctectomy with protected
coloanal anastomosis; one patient received a patch exci-
sion. Apart from resection, the following procedures were
performed, alone or in combination: uterosacral ligament
resection (n = 18); unilateral (n = 11) or bilateral (n = 4) ad-
nexectomy; cystectomy (n = 5); vaginal resection (n = 5);
cecal resection (n = 2); appendectomy (n = 1); and hyster-
ectomy (n = 4). One patient refused major surgery, and ac-
cepted the possibility that laparoscopic treatment might
only be partial.

Laparoscopic surgery. Twenty-two patients underwent la-
paroscopic surgical treatment. The deep endometriotic le-
sions were excised, and the uterosacral ligaments were re-
sected; in five cases (22.7 %), this resection was bilateral.
These 22 patients consisted of nine patients with no endo-
metriotic lesions identified on EUS, 12 with endometriotic
pelvic images but a normal rectosigmoid wall, and the one
patient mentioned above who refused laparotomy and
intestinal resection. In 21 cases, laparoscopic surgical re-
section of the deep endometriotic lesions was considered
to be complete without broaching the intestinal wall. In
the one patient in whom bowel infiltration had been sus-
pected at EUS, the excision was only partial, without bow-
el resection. In the patients receiving laparoscopic surgery
(n = 22), the following procedures (sometimes more than
one in the same patient) were combined with resection of

Figure 3 A cystic ovary (“ovaire”) and a cystic pelvic endometrio-
ma (EM) are seen here next to a normal rectal wall

Figure 2 In this case, the rectal endometriotic infiltration is also
affecting part of the submucosa

EUS in Rectosigmoid Endometriosis Endoscopy 2000; 32 527
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the uterosacral ligaments: intraperitoneal cystectomy
(n = 4), vaginal resection (n = 1), adhesiolysis (n = 6), and
coagulation of superficial endometriotic lesions (n = 16).

Histology. Histological confirmation of endometriotic le-
sions was obtained in the 24 patients who underwent bowel
resection by laparotomy. In all of these cases, the infiltra-
tion of the intestinal wall by endometriotic lesions that had
been suggested by the EUS imaging was confirmed. In
these 24 patients, bowel infiltration had only been suspect-
ed in ten of 16 (62 %) during the initial rectal palpation, in
12 of the 24 (50%) at rectoscopy, in eight of the 24 (33 %)
on the barium enema, in 14 of 21 (67 %) on CT, and in
eight of 12 (66 %) on MRI. On T2-weighted sequences,
MRI also correctly imaged pelvic endometriosis as a mass
extending from the lateral and posterior part of the uterus,
with a signal of intermediate and high intensity, with either
fibrotic, solid, fluid, or hemorrhagic components. In the 22
patients who received laparoscopic treatment, endometrio-
tic lesions were also histologically confirmed. However, no
proof of bowel wall integrity was obtained, although the
surgeon reported complete resection in all patients but one.

Follow-up. In both groups of patients, with an average fol-
low-up period of 2.5 years, the functional results were re-
garded as excellent. Pain significantly decreased in more
than 90 % of the patients, with complete freedom from
pain in 80 %. Complications included rectovaginal fistulas
in three patients, all of whom required surgical treatment;
transient neurogenic bladder in six patients; and necrosis of
the vault of the vagina in one case. Both of the latter con-
ditions were treated medically.

Discussion

Deeply infiltrating endometriosis is defined as a specific
disease, and many authors consider that it requires surgical
resection [15, 16]. The extent of the excision required is re-
lative to the spread of the lesions [17]. When there is endo-
metriosis in the gastrointestinal tract, secondary to deep in-
filtration of the intestinal wall, it should also be resected
[18, 19]. It is difficult to diagnose rectosigmoid infiltration
by endometriosis on a clinical examination, and the usual
imaging investigations, such as barium enema, rectosig-
moidoscopy, and CT, provide little information [1 – 3]. So
far as we are aware, only one clinical report has been pub-
lished concerning the value of endovaginal ultrasonography
for this diagnosis [11]. Rectal EUS, initially used for the
staging of rectal cancer, has also been studied in the evalu-
ation of external compressions and submucosal lesions
[20, 21]. More recently, it has come into use in gynecology,
and a few studies have been published reporting its advan-
tages in the field of deep endometriosis [11, 12, 24]. In a
previous preliminary retrospective study including 14 pa-
tients, we described EUS imaging of rectosigmoid lesions
[12]. The study by Ohba et al. included 93 patients exam-
ined using a linear probe. Endometrial infiltration of the
uterosacral ligaments was described as producing a thick,
irregular image. The authors concluded that this type of in-

filtration was always associated with clinical symptoms,
but there was no mention of rectal involvement [24].

The present study is the first one in which EUS has been
used to diagnose and evaluate rectosigmoid wall infiltra-
tion in patients with histologically confirmed retroperito-
neal pelvic endometriosis. The main lesions involve infil-
tration by pelvic endometriotic nodules on the anterior side
of the rectosigmoid junction, corresponding to involvement
of the uterosacral ligament (Figure 1a). The radial probes
used in this series, with frequencies of 7.5 and 12 MHz,
are particularly useful for demonstrating infiltration of the
intestinal wall by endometriosis. Precise assessment of
whether the muscularis propria is involved – alone or in as-
sociation with the submucosa – appears possible, as well as
accurate measurement of the depth of infiltration. Other
anatomical signs may also be demonstrated, such as ovar-
ian cysts, inflammatory lymph nodes, and liquid in the
pouch of Douglas.

With regard to the therapeutic implications of the proce-
dure, the present study shows that when EUS is used pro-
spectively, it allows rectosigmoid infiltration to be identi-
fied and staged whenever it exists. Based on our treatment
approach, excision of the lesions by laparotomy was of-
fered to all 25 patients in whom EUS had demonstrated
this infiltration. In the 24 who accepted surgery, the ana-
tomic and histopathological results confirmed the existence
of deep rectosigmoid endometriosis. Similarly, in the 21
patients in whom EUS indicated that there was no deep
bowel infiltration, we were able to excise the retroperito-
neal endometriotic lesions by laparoscopic surgery without
opening the bowel lumen. These results confirm that in
comparison with the imaging methods usually employed –
barium enema radiography, colonoscopy, and CT – EUS is
better able to demonstrate deep rectosigmoid endometriotic
infiltration. In the patients who underwent laparoscopic
surgery, the positive predictive value of EUS in demon-
strating intestinal endometrial involvement was 100 %.
The main limitation of this study lies in the absence of his-
tological confirmation of a normal sigmoid in the patients
who were treated laparoscopically. However, the laparo-
scopic description of the lesions and the good functional
results in all of the groups are indirect arguments for a
good level of accuracy using EUS.

When EUS imaging was carried out before treatment in
patients presenting with extensive deep endometriotic le-
sions, two groups of patients were defined, and two differ-
ent types of therapeutic management were used. Laparoto-
my and intestinal surgery were performed when rectosig-
moid endometriosis was identified on EUS. Despite the
progress that has been made in laparoscopic surgery, which
has allowed treatment of some types of colorectal patholo-
gy, we believe that surgery via laparotomy still remains the
best way of treating deep rectosigmoid endometriosis. A
few reports have suggested that it may be possible to carry
out bowel resection laparoscopically, but the results are
still preliminary [25, 26]. Laparoscopic bowel resection

Endoscopy 2000; 32 Roseau G528
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might possibly be feasible when there is very limited recto-
sigmoid endometriosis, but the difficulty of the procedure,
which requires extremely skilled surgeons, and the risk of
bowel complications should be borne in mind [27].

Conclusions

Although encouraging, the results of the present study will
still need to be validated by further prospective studies in-
cluding larger numbers of patients. More precise identifi-
cation is needed of the patients who require this type of ex-
amination, and the best type of probe to be used for it will
need to be determined. More detailed definition of the
characteristic sonographic images will be required, and it
will need to be assessed whether a radial probe is sufficient
for the preoperative pelvic investigation. Finally, the re-
spective roles of MRI and EUS for preoperative staging
will need to be studied. Our own view is that that radial
probes do not appear to be capable of evaluating perirecto-
sigmoid endometriosis satisfactorily; they failed to demon-
strate the uterosacral ligaments except when the initial part
was infiltrated by endometriosis. It was also not possible to
follow the boundaries of the nodules fully beyond a diam-
eter of 3 – 4 cm. In addition, in patients with normal EUS
findings, the laparoscopic exploration identified endome-
triotic nodules that had not been seen on EUS. All of these
limitations could be overcome by using EUS probes in
which lower frequencies of 5 MHz are available, and a
complete ultrasound examination would require the use of
different frequencies and both linear and radial probes in
the same session.

At present, MRI can be recommended for the evaluation of
pelvic deep endometriosis [26], with supplementary EUS
being used only to identify intestinal involvement. How-
ever, EUS using radial probes is already a very accurate
and noninvasive procedure for assessing the presence or
absence of rectosigmoid infiltration by endometriosis.
When the procedure is carried out preoperatively, it makes
it possible to distinguish between patients in whom bowel
resection is indicated, and those who can be treated by la-
paroscopic surgery without broaching the bowel.
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Abstract in French:
Léndométriose pelvienne profonde peut atteindre le
rectosigmoide dans à 37 % des cas. L’importance de
l’infiltration et de la symptomatologie clinique, dou-
leurs et stérilité, justifient souvent un traitement chirur-
gical. Il est alors important de rechercher une localisa-
tion digestive avant l’intervention. L’échoendoscopie
rectale (EE), qui est déjà utilisée pour le bilan préthér-
apeutique des cancers du rectum et des tumeurs sous-
muqueuses, pourrait être proposée dans cette indica-
tion. Les buts de cette étude étaient de décrire les as-
pects échoendoscopiques de l’endométriose rectosigmoi-
dienne, et de préciser la place de cette technique dans le
choix des méthodes de résection.

Méthodes: De 1993 a 1997, 46 femmes atteintes d’une
endométriose profonde (age moyen 31 ± 6 ans) ont été
explorées par EE et opérées. Concernant l’infiltration
rectosigmoidienne, des comparaisons rétrospectives ont
été faites entre les signes cliniques, échographiques et
les constations opératoires. L’impact de l’EE sur le
choix de la méthode de résection par laparotomie ou
coelioscopie a été également évalué.

Résultats: En fonction des constatations échoendoscopi-
ques, les malades se répartissaient en 9 cas ayant une
anatomie normale, 12 ayant des images d’endométriose
pelvienne sans atteinte des parois rectosigmoidiennes, et
25 autres avec une infiltration digestive caractérisée.
Ces anomalies anatomiques ont été confirmées par les
constatations opératoires (22 malades laparotomisées et
25 traitées par coeliosopie), et par le suivi clinique.
L’infiltration rectale démontrée par l’EUS dans tous
les cas, avait été suspectée cliniquement chez 62 % des
patients, et dans 50 %, 33 %, 67 % et 66 % des cas par
les autres examens: rectoscopie, lavement baryté, scan-
ner et imagerie par résonance magnétique.

Conclusions: L’EE est une méthode simple et non inva-
sive pour déceler une infiltration rectale dans l’endomé-
triose profonde. Elle peut guider le choix entre une coe-
lioscopie ou une laparotomie lorsqu’une résection est
décidée.
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