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INTRODUCTION

Magnetic resonance imaging (MRI) is widely recognized 
as the imaging modality of choice for the evaluation of 
the pelvis. Magnetic resonance (MR) examinations are 
based on T2-weighted MR imaging, allowing depiction of 
the uterus cavity, rectum lumen and vagina. The anatomy 
of these structures is best observed when the walls, that 
may spontaneously be collapsed, are distended. Distension 
of these cavities during pelvic MRI for evaluation of 
gynecologic or rectal diseases has been conducted with a 
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variety of methods: vagina may be filled with ultrasound gel 
(1, 2), saline solution (3), and rectum may be distended, 
among other materials, with air (“air balloon technique”) (4) 
or potato starch combined with gadolinium-based contrast 
media (5-7).

Among these different agents, ultrasound gel has the 
advantage to ensure stable distension of cavities and to 
provide high contrast with adjacent structures on T2-
weighted images, thus facilitating, in some cases, diagnosis 
and evaluation of benign and malignant gynecologic or 
rectal conditions. The purpose of this review is to report 
and illustrate our experience in this field as well as to 
review literature findings in terms of use of vaginal and 
rectal opacification for various indications.

Protocols (Table 1)

Pelvic MRI may be conducted either using 1.5T or 3T 
MR units. Although 3T MR imaging has inherent higher 
resolution, yields high contrast between tissue and fluid 
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could thus provide more detailed depiction of rectal/vaginal 
walls, there has not been clear evidence in literature, to 
support superiority of 3T vs. 1.5T pelvic MR imaging in the 
field of rectal or gynecological disorders. The only study 
addressing an intra-patient comparison of 1.5T and 3T MRI 
performances for staging in patients with rectal cancer did 
not reveal improvement with 3T MRI. No rectal filling was 
conducted before imaging in that study (8). Another recent 
study comparing results of pelvic MRI conducted for rectal 
cancer in 50 patients imaged without and after rectal filling 
concluded that rectal distension improved visualization of 
tumors, even though studies were conducted on a 3T MR 
unit (9). 

Three different types of distension may be conducted 
depending on studied pathology. Vaginal distension may 
be conducted alone in conditions such as cervix and 
endometrial carcinomas, developmental abnormalities 
and vaginal cysts, while vaginal and rectal filling may be 
undertaken in endometriosis or pelvic floor disorders such 
as cystocele, vaginal prolapse and rectocele. Last, rectal 
distension can be conducted alone to evaluate rectal 
cancer. When vaginal and/or rectal distension is scheduled, 
the patient should be familiarized with intention and course 
of the procedure. With adequate information provided to 
the patient before administration, tolerability is good with 
an acceptance rate ranging from 91.3% to 98.7% (10-12). 
The approach to the patient preparation depends on the 
indication. Most gynecological pathologies do not require 
colonic preparation. 

However, in case of endometriosis, most authors ask 
their patients to undergo bowel cleansing to maximize 
detection of a rectal implant (11, 13-15) and fasting is 
recommended (14, 15), in studies using 1T and 1.5T scans. 
Many methods are being used throughout literature for 
bowel cleansing, mainly on 1.5T devices (1, 3, 4, 6-8, 10, 
13-18). They include administration of two doses of an oral 
laxative the day before the study (15), or of an oral mild 
laxative senna extract for 3 days (16, 17), or of a 120-mL 
single dose of ready-to-use enema kept by the patient for 
15 minutes before bowel movement (18). In their recent 
guidelines, European Society of Urogenital Radiology (ESUR) 
recommend fasting prior to MRI (3–6 hours before MRI) and 
consider bowel preparation as “best practice” for detection 
of deep pelvic endometriosis (DPE) (19).

To reduce bowel peristalsis and avoid gastrointestinal 
tract artifacts, an antispasmodic agent is generally 
administered (10, 11, 13, 18, 20), intravenously or 

intramuscularly, in absence of contraindication. Specifically, 
ESUR’s guidelines recommend use of anti-peristaltic agent 
in the evaluation of DPE (19).

As far as endometriosis is concerned, the vagina and the 
rectum may be filled immediately before examination, with 
the patient in left lateral decubitus position inside the MR 
scanner. Most centers use ultrasound gel, either sterile (10, 
11, 21) or not sterile (16-18), as gel is a widely available 
contrast agent, low-cost, easy to use and administer, 
and convenient for vaginal and rectal distension. As it is 
viscous, it allows good expansion of hollow organs and doesn’t 
leak during the procedure. The amount of gel used to fill the 
vagina and the rectum is a matter of debate. Usually, using 
1.5T units, 50 mL (14-18, 21) to 100 mL (10) can be used to 
fill the vagina. Rectum should be filled with approximately 
100−150 mL of sonographic gel (11, 14, 16-18). 

Regarding dynamic pelvic study, ESUR and European 
Society of Gastrointestinal and Abdominal Radiology 
(ESGAR)’s recommendations suggest that the rectum should 
be filled with a large amount of gel (180−200 mL) to 
improve capacity to defecate (22). In literature, the amount 
varies between 100–300 mL (1, 2, 6, 23-26). Investigators 
either use standardized amount of gel or administer gel 
until the patient expresses an urge to relieve the bowel (1, 
6). A recent study has revealed that decreasing rectal gel 
volume from 180–120 mL did not compromise defecation 
performance (24). Although no consensus could be obtained 
among experts from the ESGAR and the ESUR (22), a rectal 
cleansing enema prior to examination is beneficial. When 
vaginal opacification is conducted, quantity introduced is 
generally between 20 mL and 50 mL, in studies conducted 
on 1.5T units (1, 22, 23, 26, 27).   

As far as rectal cancer evaluation is conducted, when 
used, the amount of ultrasound gel should not exceed 
60 mL to avoid potential compression of the mesorectum 
(28). In our experience, 50 mL and 250 mL of non-sterile 
ultrasound gel are used to fill the vagina and the rectum, 
respectively, for evaluation of DPE and dynamic pelvic 
studies. For evaluation of cervix or endometrial carcinomas, 
developmental anomalies and vaginal cysts, we conduct 
a vaginal opacification with 50 mL of ultrasound gel. For 
rectal cancer evaluation, we gently fill the rectum with 60–
80 mL of ultrasound gel, but do not consider it mandatory. 
Last, patients do not fast prior to our pelvic MRI studies, 
nor undergo colonic preparation nor receive antispasmolytic 
agents. 
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Gynecological Conditions

Endometriosis 
Endometriosis is abnormal presence of endometrial tissue 

outside the uterus. DPE is histologically defined as an 
endometriotic lesion penetrating into the retroperitoneal 
space or into the wall of the pelvic organs to a depth of at 
least five millimeters (11). 

Endometriosis lesions are most commonly seen in ovaries 
and the pelvic peritoneum, followed in order of decreasing 
frequency by deep lesions of the pelvic subperitoneal space, 
the intestinal tract, and urinary system. Endometriotic 
lesions mainly appear as well-defined nodules or wall 
thickening of low signal intensity on T2-weighted MR 
images corresponding to abundant fibrous tissue observed 
in these lesions at histologic examination. 

Posterior deeply infiltrating endometriosis may involve 
anatomic structures that border the pouch of Douglas, i.e., 
posterior border of the cervix and isthmus of the uterus, 
uterosacral ligaments (USL), vaginal wall, and anterior 
wall of the rectum or rectosigmoid junction. Knowledge 
of precise distribution of the endometriosis is crucial, as 
it may be beneficial in determining surgical options and 
minimizing complications. It is widely recognized that MRI 
is the best imaging modality for detection and pre-surgical 
mapping of deep implants of endometriosis. However, 
MRI may be limited for identification of USL, particularly 

in patients with retroflexed uterus and when pelvic 
anatomy is distorted by nodules or infiltrating masses of 
deep endometriosis. Involvement of the vagina is seen in 
approximately 15% of cases and the rectovaginal septum 
(RVS) may sometimes be difficult to assess, particularly if 
the fornices or/and vaginal wall are collapsed.

According to the ESUR, vaginal and rectal opacification 
are “optional” in diagnosis of DPE (19). Results of studies 
addressing this issue of added value of vaginal opacification, 
using 1T or 1.5T units, are discrepant (10, 11, 13, 17). Two 
studies report no significant added value for expert readers 
in terms of improved sensitivity with the adjunct of post 
contrast MRI (11, 13), whereas results of two other studies 
(10, 17) report better evaluation of DPE. It is noteworthy 
that evaluation in terms of improvement of Douglas pouch 
obliteration was controversial in one study (10).

No consensus exists in literature on the value of rectal 
opacification in diagnosis of DPE. Some authors claim that 
rectal opacification provides better evaluation of pouch of 
Douglas and of rectosigmoid colon involvement (16-18, 
29), while several other studies argue that this technique 
is useless in evaluation of posterior DPE locations (13, 15, 
30), all studies except one (30) conducted on a 1.5T unit. 
Drawbacks of systematic rectal opacification include that 
rectal opacification is time-consuming, may result in patient 
discomfort, and may cause increased bowel peristalsis and 
subsequent blurring of bowel segments (15, 30). Some 

A B
Fig. 1. 30-year-old woman with clinical suspicion of endometriosis (dysmenorrhea). 
T2-weighted MR sequences in sagittal plane with rectal opacification only (A), and after rectal and vaginal opacification (B). Endometriotic 
nodule revealing low signal intensity is more conspicuous after vaginal distension (arrow) (B) than before use of opacification. Vaginal lesions 
are ruled out. MR = magnetic resonance
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A B

C D
Fig. 2. Pelvic MRI study in 27-year-old female with endometriosis that presents dyspareunia.
T2-weighted MR images with rectal and vaginal opacification in sagittal (A), coronal (B), and axial (C) planes. Thanks to vaginal distension, 
thin fibrous lesion in posterior vaginal fornix displaying low signal intensity on T2-weighted images (arrows) (A-C) and hemorrhagic microcyst 
displaying high signal intensity focus on fat-suppressed T1-weighted MR image (arrow) (D) are depicted. MRI = magnetic resonance imaging

authors, working at 3T, suggest that endorectal gel should 
be administered only in presence of symptoms that may 
be related to rectal involvement, such as constipation, 
hematochezia, or painful defecation (20). 

According to our experience, use of vaginal opacification 
unfolds vaginal walls, thus increasing detection of small 
lesions, with better accuracy regarding intra- or extra-
vaginal location of a lesion and assessing extension of 
endometriosis to the cervix (Fig. 1) and to vaginal fornices 
(Figs. 2, 3). Rectal opacification improves distension of 
the rectosigmoid colon allowing clear delineation of bowel 

lumen and the wall and, therefore, accurate assessment of 
anatomic distribution of endometriotic lesions (Fig. 4).

In conclusion, the question of usefulness of using vaginal 
and rectal opacification in endometriosis is unclear. We 
believe from our experience that it has the undisputed 
advantage of providing interesting information particularly 
for small vaginal lesions, posterior vaginal fornix and 
anterior rectal wall, and that it enables less experimented 
radiologists to better interpret deep endometriosis as 
suggested in the study by Chassang et al. (11). 
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Fig. 3. Pre-operative MR images in 37-year-old patient with known endometriosis and suffering from recurrent dyschesia.
Sagittal T2-weighted MR view with rectal opacification (A) revealing endometriotic nodule of anterior wall of rectum (*), surgically removed. 
MRI conducted after surgery using T2-weighted MR images after vaginal and rectal opacification in sagittal (B), axial (C), and coronal (D) 
planes demonstrates endometriotic nodule in lateral right vaginal fornix (arrows) (B-D). This lesion had not been detected on pre-operative MR 
imaging, probably because of absence of initial vaginal distension.

C D

A B

Malignancy 

Local Staging of Cervical Carcinoma
Recent recommendations from the Urogenital Society of 

Radiology state that vaginal/rectal opacification is “optional” 
for staging of uterine cervical cancer, as it is used by few 
expert centers (31). According to these guidelines, vaginal 
opacification is useful in case vaginal extension of the 
tumor is suspected. It facilitates differentiating tumors 

International Federation of Gynecology and Obstetrics 
(FIGO) IIA from FIGO IB, particularly regarding extension 
to the posterior vaginal fornix (31, 32) (Figs. 5, 6). Akata 
et al. (32) studied the MRI tumoral staging obtained in 50 
patients diagnosed with cervical carcinoma that prospectively 
underwent pelvic MRI before and after vaginal opacification, 
with correlation to pathological results. The authors revealed 
that opacification correctly lowered staging in 7 patients, 
compared to pre-opacification MRI and that it accurately 
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A B C
Fig. 4. Pre-operative pelvic MR study in 28-year-old female with endometriosis presenting pain radiating to back. 
Sagittal T2-weighted MR image using vaginal and rectal opacification reveals thick lesion in posterior vaginal fornix and posterior cervix (arrow) 
(B). There is large nodular lesion infiltrating anterior rectal wall on axial T2-weighted MR image (arrow) (C), associated with Douglas cul-de-sac 
obliteration. Vaginal and rectal opacification clearly improve detection of these lesions compared to what was observed on MR image MRI study 
conducted without opacification (A).

increased it in 3, changing treatment planning in 14% of 
cases, with appropriate treatment chosen in 90% of cases 
versus 79% without use of vaginal opacification (32). Finally, 
vaginal opacification allows better evaluation of tumoral size, 
particularly in case of vaginal involvement and facilitates 
detecting signs of local recurrence, particularly after 
trachelectomy and conization (3).

Endometrial Cancer
The use of gel-based vaginal distension may be beneficial 

in case of endometrial cancer in to accurately assess vaginal 
extension (Fig. 7). We share the same experience with 
Young et al. (33), that revealed in a study dealing with 9 
patients with cervical, vaginal and endometrial cancers that 
underwent 1.5T pelvic MRI before and after gel opacification 
that use of vaginal distension improves staging.

A B
Fig. 5. Sagittal T2-weighted MR images without and after vaginal opacification in two women (respectively 41-year-old and 
47-year-old) with cervical carcinoma. 
Relatively high signal-intensity tumor is observed in posterior cervix (arrow). Vaginal fornices appear to be invaded by mass in absence of vaginal 
distension (A). After vaginal opacification, borders of tumor are better observed, and no vaginal extension is depicted in second case (arrow) (B). 
Tumor’s boundaries are less conspicuous without opacification. 
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Dynamic Pelvic Floor Imaging
There is a general agreement that evaluation of the pelvic 

floor should be conducted using rectal opacification (22). 

The rectum must be distended to delineate the anorectal 
junction, rectocele and intussusceptions, and to study active 
defecation. It is critical that the patient evacuate the total 
amount of gel to analyze defecation (Fig. 8). 

As far as vaginal opacification is concerned, its need is 
debated. Some authors (1, 2, 23, 26, 34) advocate its use 
to delineate relevant structures and organs (anterior and 
posterior vaginal fornices, rectovaginal fascia), in studies 
conducted at 1.5T. 

 
Developmental Anomalies 

Müllerian duct anomalies (MDA) are rare conditions, 
estimated to be approximately 5.5% in the population. 
They may somehow be encountered by the radiologist as 
MDA’s prevalence has been estimated at 8.0% in infertile 
women, 13.3% in those with a history of miscarriage, 
and 24.5% in those with miscarriage and infertility (35). 
Surgery can be beneficial in several cases, and MRI is useful 
to select patients that can benefit from surgical treatment. 
Although several authors do not use vaginal opacification 
in case of evaluation of Müllerian duct anomalies (36, 37), 
it may allow optimal depiction of vaginal abnormalities 
such as septations or duplications (38) that may be easily 
overlooked in absence of adequate vaginal distention. It 
may facilitate in differentiating presence of double cervices 
versus one cervix. 

Fig. 6. 45-year-old female with cervical tumor undergoing 
pretherapeutic MRI. Sagittal T2-weighted MR image reveals large 
cervical tumor (*). Vaginal opacification nicely delineates well-
preserved posterior vaginal wall (arrow).

Fig. 7. 67-year-old female with endometrial carcinoma (*). 
Sagittal T2-weighted MR image reveals that vaginal opacification 
facilitates identification of absence of vaginal involvement (arrow) 
from mass related to endometrial carcinoma (*).

Fig. 8. Midsagittal T2-weighted MR image in 62-year-old 
patient with dyssynergic defecation. Distension of rectum 
simulates rectocele as rectal gel has not been completely evacuated 
during maximal straining (arrow).
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As far as longitudinal vaginal septum is concerned, it may 
go undiagnosed if cavities are not obstructed. The septum, 
that can be either perforate (incomplete) or imperforate 
(complete), is best demonstrated on T2-weighted MR 
images, when intracavitary gel is used thanks to contrast 
between low-signal-intensity septum and high signal 
intensity gel (Figs. 9, 10). Use of vaginal opacification 
may be of some help for the surgeon before reconstruction, 
to optimally assess vaginal agenesis or segmental vaginal 
atresia (Fig. 11). 

Vaginal Cysts (Gartner Duct and Bartholin Glands Cysts)
Magnetic resonance imaging best characterizes anatomic 

location of vaginal cysts, allowing the radiologist to 
differentiate these from other regional formations such as 
urethral diverticula, cervical cysts or Skene glands. Vaginal 
cysts are mainly diagnosed based on location. Vaginal 
opacification may be useful, if a cyst is too large to assess 
its precise localization or if the connection with the vaginal 
wall is difficult to depict (Fig. 12).

Rectal Disorders

Rectal Cancer 
As far as anorectal diseases are concerned, rectal cancer 

is the only condition for which use of rectal filling may 

Fig. 9. 27-year-old woman suffering from infertility. 
A. Coronal T2-weighted MR image with ultrasound gel vaginal opacification reveals septate vagina (arrow), outlined by high T2 signal intensity 
from ultrasound endovaginal gel. B, C. Axial T2-weighted MR images in same patient at different levels reveal complete septate uterus with 
septum displaying homogenous low signal T2 signal and extending from fundus to cervix (arrows).

C

A B
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B

A

C
Fig. 11. 18-year-old female with Mayer-Rokitansky-Küster-Hauser syndrome. 
Sagittal T2-weighted MR image reveals absence of uterus. Vagina is not observed (arrow) (A). After opacification, on sagittal (B) and coronal (C) 
T2-weighted MR image, gel is not observed inside vagina (hypoplasic vagina), but underlines labiae (arrows). Ovaries are normal. 

A B
Fig. 10. 25-year-old patient with story of recurrent spontaneous miscarriages. 
A. Coronal T2-weighted MR image without opacification image reveals bicornuate uterus with significant fundal cleft (*). B. Coronal T2-weighted 
MR images obtained with endovaginal gel reveal incomplete vaginal septation (arrow), easily overlooked without opacification.
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A B
Fig. 12. 49-year-old woman complaining of mass in lower part of vagina. 
A. Vaginal abnormalities are observed in sagittal T2-weighted MR images without vaginal opacification, but are difficult to analyze (arrow). B. 
After vaginal opacification was conducted subsequently, three cysts of anterior vaginal wall became much more conspicuous (arrows).

be of interest. However, it is not part of recommendations 
issued by a panel of experts from the European Society of 
Gastrointestinal and Abdominal Radiology (39) because 
the primary goal of rectal tumor staging is not to assess 
the endoluminal part of the rectal tumor but rather the 
extent of the tumor growth through the bowel wall. It has 
been reported that distension of the rectum may compress 
the mesorectal fat thus leading to overestimation of 
fascial involvement, although this notion has not been 
further validated (40). Rectal filling may be beneficial for 
unexperienced readers, for easier delineation of the inferior 
tumor pole and subsequent measurement to the anal margin 
or assessment to the relationships with anal sphincters. It 
may reduce susceptibility artefacts on diffusion-weighted 
MR images, needed in case of reevaluation of rectal tumor 
after neoadjuvant chemoradiotherapy.

CONCLUSION 

Vaginal and rectal opacification with ultrasound gel before 
MR imaging is an inexpensive, well tolerated procedure. 
While use of rectal opacification is widely recognized as 
necessary in evaluation of dynamic pelvic floor disease, 
use of rectal and/or vaginal opacification is a matter of 
debate. We believe from our experience that, as far as 
endometriosis is concerned, opacification may be beneficial 

particularly for small vaginal lesions, lesions infiltrating 
posterior vaginal fornix and anterior rectal wall, and that 
it enables less-experienced radiologists to better interpret 
deep endometriosis. Regarding cervical and endometrial 
cancer, endovaginal filling is useful when vaginal extension 
of the tumor is suspected. Development anomalies, such as 
vaginal septum, vaginal agenesis, as well as vaginal cysts 
are often better characterized and localized, when vaginal 
opacification is conducted. Finally, in the case of rectal 
tumor, we presume that rectal opacification may enable 
radiologists to measure distance from inferior pole of the 
tumor to the anal margin and to assess relationship of the 
tumor with the sphincter. 
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