
Abstract. – OBJECTIVE: Chronic constipa-
tion affects more than 17% of the global popula-
tion worldwide, and up to 50% of patients were
outlet obstruction constipation (OOC). Women
and the elderly are most likely to be affected,
due to female-specific risk factors, such as
menopause, parity and multiparity. The aim of
our study was to investigate the association of
compartment defects in anorectal and pelvic
floor dysfunction with female outlet obstruction
constipation (OOC) by MR defecography.

PATIENTS AND METHODS: Fifty-six consecu-
tive women diagnosed with outlet obstruction
constipation from October 2009 to July 2011
were included. They were categorized into the
following groups: anorectal disorder only group
(27 patients) and anorectal disorder plus multi-
compartment pelvic disorder group (29 patients).
Relevant measurements were taken at rest, dur-
ing squeezing and straining.

RESULTS: Anismus was significantly more
common in the anorectal disorder group com-
pared to the multi-compartment pelvic disorder
group. Conversely, rectocele, rectal prolapse, and
descending perineum were significantly more
common in the multi-compartment pelvic disor-
der group compared to the anorectal disorder
group. Of the total 56 OOC patients, 34 (60.7%) ex-
hibited anismus and 38 (67.9%) rectocele. Among
the anismus patients, there were 8 patients
(23.5%) with combined cystocele, and 6 patients
(17.6%) with combined vaginal/cervical prolapse.
Among the rectocele patients, there were 23 pa-
tients (60.5%) with combined cystocele and 18 pa-
tients (47.4%) with combined vaginal/cervical pro-
lapse. With respect to anorectal defects, 13 anis-
mus patients (38.2%) were with signal posterior
pelvic defects, 4 rectocele patients (10.5%) pre-
sented with signal posterior pelvic defects.

CONCLUSIONS: Inadequate defecatory
propulsion due to outlet obstruction constipa-
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Introduction

Outlet obstruction constipation (OOC), de-
fined as a failure of evacuating contents from the
rectum1, is usually accompanied by symptoms of
dyschezia and a subjective sensation of anal
blockage during defecation2. The causes for OCC
include rectocele, anismus (dyssynergic defeca-
tion), rectoanal intussusception, descending per-
ineum syndrome, enterocele and sigmoidocele3.
It is estimated that more than 17% of the global
population will subject chronic constipation, and
up to 50% of patients that were referred to ter-
tiary centers for the management of chronic con-
stipation were diagnosed with OOC4,5. Women
and the elderly are most likely to be affected, due
to female-specific risk factors, such as
menopause, parity and multiparity, and hysterec-
tomy5,6.
Anatomically, each organ system in the pelvic

floor urinary, genital, and anorectal-traverses the
pelvis and intricately related in function and
structural support7. Although patients may pre-
sent with symptoms that involve only one com-
partment, 95% pelvic floor dysfunction have ab-
normalities in all of the three pelvic floor com-
partments8. Female outlet obstruction constipa-
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tion may be caused by anorectal disorders or
(and) pelvic floor dysfunction and thus specific
diagnostic methods are needed to systematically
evaluate various pelvic floor compartments8.
Dynamic MR defecography allows insight into

rectal function and structure and can be repeated
because of the total lack of ionizing radiation9. In
addition, defecography permits assessment of the
anosphincteric, puborectal, and levator muscles,
and analysis of the anorectal angle, the opening
of the anal canal, the function of the puborectal
muscle, and the descent of the pelvic floor during
defecation. Thus, it can be used to accurately
evaluate spastic pelvic floor syndrome and de-
scending perineum syndrome. Excellent visual-
ization of the rectal wall provides information
about intussusceptions and rectocele. Dynamic
MR defecography has replaced evacuation proc-
tography for the diagnosis and treatment of fe-
male outlet obstruction constipation1,10,11. Espe-
cially, dynamic MR images during defecation is
of great value since relevant findings may be
missed when dynamic pelvic MR imaging were
obtained at rest, squeeze and straining only. The
aim of our study was to investigate the various
anorectal disorders and elucidate the association
of the pelvic floor dysfunction with outlet ob-
struction constipation in female by dynamic
magnetic resonance imaging defecography.

Patients and Methods

Patients
The study was approved by the Ethics Com-

mittee of Chao Yang Hospital, Capital University
of Medical Science, and written informed con-
sent was obtained from all subjects. A total of 56
patients diagnosed with functional defecation
disorders at the Proctology Department of Chao
Yang Hospital, Capital University of Medical
Science from October 2009 to July 2011 were in-
cluded.
The inclusion criteria were: (1) patients with

chronic symptoms of straining, incomplete evac-
uation, hard stools, anorectal obstruction, manual
maneuvers, and/or ≤ 3 bowel movements per
week; (2) underwent comprehensive physical ex-
aminations; (3) diagnosed with OOC according
to the Rome III criteria12; (4) colonoscopy, de-
fecography, or lower gastrointestinal contrast re-
sults consistent with an OOC diagnosis; (5) had
complete documented medical histories of all hy-
poestrogenism, prior pelvic surgery, and sponta-

neous vaginal deliveries; and (6) underwent MR
defecography examinations. The exclusion crite-
ria were: (1) patients who exhibited signs or
symptoms of other colorectal organic diseases
such as malignancy; (2) patients who refused MR
examination; or (3) patients who did not given
consent to diagnostic examinations. Patients
were categorized into the following groups:
anorectal disorder only group (e.g., rectocele)
and anorectal disorder plus multi-compartment
pelvic disorder group (e.g., cystocele,
vaginal/cervical prolapse).

MR Defecography
Two to three hours before examination, glyc-

erol enema was performed. Because the pa-
tient’s cooperation is of major importance to
achieve a satisfactory examination, explanation
is crucial during the preparatory phase, since
defecating in the supine position could be diffi-
cult for some patients. Covering the gantry with
a plastic sheet helps overcome the patient’s em-
barrassment and allows easier cleaning after the
examination. MR was performed by using the
3.0T magnet (Magnetom Trio Tim, Siemens,
Germany) or 1.5T magnet (1.5T Signa HDx
Twinspeed, USA) with 16-/8-channel phased ar-
ray body coils. The multi-coil array was
wrapped around the inferior portion of the
pelvis. A multicoil array, either pelvic or torso,
is wrapped around the inferior portion of the
pelvis, and the patient is placed in the supine
position with knee and hip flexion (similar to
the lithotomy position). A custom fabricated,
highly conformable sacculus was then inserted
into the rectum to simulate stool. The first bal-
loon was inserted into the rectum and thereafter
the sonographic gel was injected into the balloon
simulation feces. Warm gel might be used as well
to reduce patient discomfort. In our institution,
patients are asked not to void the bladder in the
hour before the examination, and the vagina is
filled with 10 mL of sonographic gel to increase
the conspicuity of any abnormal finding involv-
ing these structures. No oral or intravenous con-
trast agents were administered in each patient.

Dynamic MR Defecography Imaging
Static images of the pelvis were first obtained

in three dimensions using TSE-T2WI/FSE-T2WI
(repetition time (ms)/echo time (ms), 5000/86;
field of view (FOV), 200-280 mm; slice thick-
ness, 3 mm; gap, 0.5 mm; number of signals ac-
quired, 3; matrix, 320 × 320). In this sequence,
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Figure 1. Chronic constipation and straining during defe-
cation in a 32-year-old woman. Sagittal True-FISP MR im-
age of the female pelvis shows the normal position of pelvic
viscera at rest, pubococcygeal line (PCL) reference, and
anorectal angle (ARA).
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Diagnostic Criteria
Diagnostic criteria for MR defecography were

applied as previously described16. Anismus was
defined as lack of normal puborectal muscle re-
laxation during defecation, potentially complicat-
ed by lack of normal pelvic floor descent, pub-
orectal muscle hypertrophy (Figure 2). Rectocele
was defined as a bulge of the anterior rectal wall
of > 2 cm from a line drawn parallel to the center
of the anal canal during straining (mild = 2-4 cm,
moderate > 4-6 cm, and severe > 6 cm) (Figure
3). Cystocele was bladder base descent below the
border of the pubic symphysis. At MR imaging, a
cystocele was diagnosed when the bladder base
descends more than 1 cm below the PCL during
straining. Vaginal or cervical prolapse were de-
fined as descent of the vaginal vault or cervix be-
low the PCL during straining. The degree of pro-
lapse is graded as mild if the vaginal vault or
cervix extends less than 3 cm below the PCL,
moderate if it extends between 3 and 6 cm, and
severe if it extends 6 cm or more below the PCL.
Enterocele was defined as a herniation of the
pelvic peritoneal sac into the rectogenital space

section orientation was parallel and perpendicu-
lar to the plane of the anal canal. Dynamic imag-
ing was performed by using fast imaging with
steady-state precession/fast imaging employing
steady-state acquisition (FISP/FIESTA) in the
mid-sagittal and oblique coronal planes at rest
and during strain, squeezing, and defecation.
Relative measurements were obtained at rest,
squeeze, and strain (repetition time 766 ms; echo
time 1.65 ms; FOV, 240-300 mm; slice thickness,
8 mm; gap, 0.5 mm).

Image Analysis
All the images were evaluated respectively by

two experienced radiologist, who was blinded to
the any knowledge of patient information. Deci-
sion was obtained by consensus.

Static imaging. These sequences were used to
evaluate the pelvic floor muscles and endopelvic
ligament. Differences with respect to the thick-
ness and position of the levator ani muscles af-
fecting defecation were evaluated13. The pub-
orectal muscle was best visualized in the oblique
axial plane which showed some asymmetry as a
normal variation14. The iliococcygeus muscle
was best visualized in the oblique coronal plane
which usually showed a convex shape towards
caudal. The endopelvic ligaments can be variably
observed when a pelvic phased-array coil was
applied. Endopelvic fascia was not directly visu-
alized when using a pelvic phased-array coil. At-
tempts were made to visualize secondary signs of
fascial defects such as funneling of the bladder
neck15.

Dynamic Imaging
The pubococcygeal line (PCL) extending from

the inferior border of the pubic symphysis to the
tip of the coccyx posteriorly was used as a refer-
ence line10. The anorectal junction was defined as
the intersection point of the central axis of the
anal canal and a line along the posterior rectal
wall. The anorectal angle (ARA) was measured
between these two lines (Figure 1). The anorectal
angle normally measures between 108° and 127°
at rest and changes as the puborectalis muscle
contracts or relaxes. Normally, the anorectal an-
gle closes between rest and squeezing and opens
between rest and defecation by about 15°-20°16.
In addition, the descent of the bladder neck, blad-
der base, uterus (or vaginal vault), and anorectal
junction below the PCL were measured on sagit-
tal MR defecography images obtained at rest as
well as during squeezing and straining.
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below the PCL or rectovaginal septum passing
below proximal third of the vagina during strain-
ing. It may contain fat, called peritoneocele,
small bowel, or sigmoid colon (Figure 4). Ente-

rocele are graded small, moderate, or large if
they extend 3 cm, 3-6 cm, or more than 6 cm, re-
spectively, below the PCL. Intussusception is de-
fined as circular invagination of the proximal rec-
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Figure 2. Chronic constipation and straining during defecation in a 32-year-old woman. Sagittal True-FISP MR image of the
patient during straining shows lack of pelvic floor descent during defecation and a paradoxical contraction of the puborectal
muscle with a failure of the anorectal angle to open, resulting in prolonged or incomplete evacuation. A, The anorectal angle
was 90°, and (B) the axial T2-weighted turbo spin-echo MR image reveals a hypertrophic puborectal region.

Figure 3. Incomplete bowel evacuation and posterior pressure in a 51-year-old woman. A, Sagittal True-FISP MR image of
the patient during straining shows the descent of pelvic floor and middle rectocele (grade 2) combined with abnormal descent
of the middle and anterior pelvic floor compartments. B, Coronal True-FISP MR image of the patient during straining demon-
strates a diffuse and symmetrical bulging of the levators (white arrows).



tal wall involving both the mucosa and muscular
layer during defecation. Low-grade intussuscep-
tion was defined as rectal mucosa infolding but
not entering the anal canal, while high-grade in-
tussusception was a full-thickness prolapse that
penetrates the anal canal or impedes evacuation.
Descending perineum or descending perineal
syndrome is an excessive caudad movement of
the pelvic floor during evacuation. The syndrome
is often associated with a feeling of incomplete
evacuation, which leads to increased straining
during evacuation and consequent additional
neuropathic injury that may result in inconti-
nence.

Statistical Analysis
All data were analyzed were performed with

the SPSS software, version 11.5 (SPSS Inc.,
Chicago, IL, USA). Qualitative data were ex-
pressed as percentage and compared by Chi-
square test or Fisher exact test between groups.
Normally distributed continuous data are present-
ed as means ± standard deviation (SD) and were
compared using t tests. Non-normally distributed
continuous data are presented as the median and
range, and were compared using the Wilcoxon
rank sum tests. Crude odds ratios (OR) with 95%
CIs were calculated to quantify the potential risk
indicators. Differences were considered statisti-
cally significant when p < 0.05.

Results

Clinical and Demographic Data for
Anorectal Disorders Subjects
Of the 56 OOC patients, 27 (48.2%) patients

were assigned into the anorectal disorder only
group and 29 (51.8%) into the anorectal disorder
plus multi-compartment pelvic disorder group.
The detailed clinical and demographic data for the
OOC patient were summarized in Table I. There
was no significant difference in terms of the mean
age, pelvic surgery, and estrogen status between
the two groups (all p > 0.05). Patients with multi-
pelvic organ prolapse were more susceptible to
parities than patients without (p < 0.05).

Anorectal Disorders
There was significant difference with respect

to the incidence of rectocele, anismus, descend-
ing perineum and rectal intussusception between
the two groups (p < 0.05). In the anorectal disor-
der group, 25 (92.6%) patients exhibited anismus
and 13 (48.1%) patients exhibited rectocele.
Whereas in the multi-compartment pelvic disor-
der group 9 (31.0%) and 25 (86.2%) patients ex-
hibited anismus and rectocele, respectively
(Table II). Anismus was significantly more com-
mon in the anorectal disorder group compared to
the multi-compartment pelvic disorder group (p
< 0.05). Conversely, rectocele, rectal prolapse,
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Figure 4. Two patients with chronic pelvic floor dysfunction with straining pelvises. Sagittal FIESTA MR images show (A)
internal small bowel herniation and (B) sigmoid colon into the rectovaginal space below the pubococcygeal line (PCL). Both
patients exhibit rectocele combined with incomplete evacuation.
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and descending perineum were significantly
more common in the multi-compartment pelvic
disorder group compared to the anorectal disor-
der group (p < 0.05). We failed to test the differ-
ence with respect to the incidence of enterocele
due to insufficient samples (Table II).

Anorectal and Pelvic Floor Dysfunction
Of the total 56 OOC patients, 34 (60.7%) ex-

hibited anismus and 38 (67.9%) rectocele.

Among the anismus patients, 23.5% (8 patients)
were with combined cystocele, and 17.6% (6 pa-
tients) with combined vaginal/cervical prolapse
(Table III). Among the rectocele patients, 60.5%
(23 patients) were with combined cystocele and
47.4% (18 patients) with combined vaginal/cervi-
cal prolapse (Table IV). With respect to anorectal
defects, 13 anismus patients (38.2%) were with
signal defects, 4 rectocele patients (10.5%) pre-
sented with signal defects (Table III, IV).
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Anorectal disorder
Anorectal disorder plus multi-compartment

only group pelvic disorder group
Parameter (n = 27) (n = 29) p value

Parity (no. pregnancies) 1.4 ± 1.0 2.0 ± 1.0 0.2•
Age (years) 55.2 ± 14.5 56.2 ± 12.8 0.70
Hypoestrogenism (no. patients) 18 (67%) 18 (62%) 0.70*
Prior pelvic surgery (no. patients) 9 (33%) 9 (31%) 0.85*
Spontaneous vaginal delivery (no. patients) 19 (70%) 29 (100%) 0.07
Duration of constipation (months) 32.54 24.74 0.07∆

Table I. Demographic data for female patients with outlet obstruction constipation (OOC).

•Two-sample t-test; *χ2 test; ∆Wilcoxon rank sum test.

Multi-compartment
Anorectal disorder pelvic disorder group

Parameter (n = 27) (n = 29) p value*

Anismus 25 (92.6%) 9 (31.0%) < 0.001*
Rectocele 13 (48.1%) 25 (86.2%) 0.002
Rectal intussusception 5 (18.5%) 18 (62.1%) 0.001
Descending perineum 2 (7.4%) 17 (58.6%) < 0.001*
Enterocele 2 (7.4%) 4 (13.7%) 0.266

Table II. Posterior compartment abnormalities in outlet obstruction constipation (OOC) patients.

*χ2 test.

Associated conditions n (%)

Vaginal/cervical
Anorectal disorders Cystocele prolapse Enterocele PD

SPFS (n = 13) 1 (7.7%) 0 0 0
SPFS combined with Rectal intussusception (n = 2) 1 (50.0%) 1 (50.0%) 0 0
SPFS combined with RC (n = 15) 4 (26.7%) 5 (33.3%) 0 4 (26.7%)
SPFS combined with RC, and Rectal intussusception (n = 4) 2 (50.0%) 0 1 (25.0%) 1 (25.0%)
Total (n = 34) 27 (48.2%) 21 (37.5%) 7 (12.5%) 19 (33.9%)

Table III. The coexistence of multiple compartment defects in 34 anismus patients.

OOC: outlet obstruction constipation; PD: perineum descending; SPFS: spastic pelvic floor syndrome.



Discussion

As multi-compartment disorders were signif-
icantly associated with parities, women who
have had children may be at greater risk for
anorectal and pelvic floor dysfunction. Thus,
attention should be paid to the diagnosis and
treatment of the global pelvic floor, particularly
in multiparous women with OOC. Consistent
with the current findings, a prospective study
over 20 years conducted by the Oxford Family
Planning Association showed that parity was
associated with pelvic organ prolapse17. Some
other studies18,19 also demonstrated an associa-
tion between pelvic organ prolapse and obstet-
ric factors. This findings suggests that vaginal
delivery plays a crucial role in the damage of
the pelvic fascia or vaginal wall, and directly or
indirectly injury the pelvic floor muscles and
nerves20. Therefore, we concluded that in multi-
parous women with OCC MR defecography is
suggested.
Of the 56 female OCC patients, 34 (60.7%)

exhibited anismus and 38 (67.9%) rectocele.
Women with anismus were also likely to devel-
op cystocele (23.5%) and vaginal or cervical
prolapse (17.6%). Women with rectocele were
at even higher risk in terms of combined cysto-
cele (60.5%) and vaginal or cervical prolapse
(47.4%) than anismus patients. Anismus is not
usually complicated by anterior or middle
pelvic organ prolapse in OOC. This hypothesis
is supported by several previous studies which
reported that inappropriate contraction of the
pelvic floor muscles (anismus) during defeca-
tion caused by increased anal pressure during
attempted defecation and puborectal muscle hy-
pertrophy, was often visible as a prominent
compression on the posterior rectal wall during

voiding20,21. The current axial T2WI high-reso-
lution images and dynamic sagittal images pro-
vide further evidence of this mechanism. Dy-
namic MR defecography is an effective method
that provides both morphologic and functional
information on the pelvic floor. Therefore, simi-
lar to western populations22, dynamic MR de-
fecography can be also be used for Chinese
populations once appropriate standards are es-
tablished. Further study with a larger number of
samples is still needed for this purpose.
Pelvic floor weakness is usually generalized,

so the various pelvic floor compartments should
be evaluated simultaneously. Clinical examina-
tion either underestimates or results in misdiag-
nosis of the site of prolapse. Underestimation of
pelvic organ prolapse may lead to incomplete or
incorrect surgery, which may be one of the rea-
sons for the high rate of recurrences after pro-
lapse surgery23. If prolapse is shown, it is tempt-
ing to attribute symptoms to the prolapse, but in
fact the prolapse may merely be secondary to an
underlying functional disorder. For example,
constipated patients with excessive straining may
develop cystocele, enterocele, rectocele, rectal
prolapse, and pelvic floor descent24. Surgical cor-
rection of these diseases will not treat the under-
lying disorder25. In the current study, rectocele
occurred in most of female OOC patients with
anorectal and pelvic floor dysfunction. It has
been proposed that increased rectocele is due to
chronic excessive straining due to constipation,
pathology, or pregnancy and delivery, thus weak-
ening pelvic floor muscles and damaging the pu-
dendal nerve26. This can lead to pelvic prolapse
or other pelvic floor disorders, resulting in organ
competition for space in the vagina26. The current
findings are consistent with a previous report by
Bump et al27 which suggested that rectocele as a
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Associated conditions n (%)

Vaginal/cervical
Anorectal disorders Cystocele prolapse Enterocele PD

RC (n = 4) 4 (100%) 2 (50%) 1 (25.0%) 4 (100%)
RC combined SPFS (n = 15) 4 (26.7) 5 (33.3) 0 4 (26.7)
RC combined with rectal intussusception (n = 15) 13 (86.7%) 11 (73.3%) 4 (26.7%) 9 (60.0%)
RC combined SPFS, rectal intussusception (n = 4) 2 (50.0) 0 1 (25.0) 1 (25.0)
Total (n=38) 27 (48.2%) 21(37.5%) 7 (12.5%) 19 (33.9%)

Table IV. The coexistence of multiple compartment defects in 38 rectocele patients.

RC: rectocele; PD: perineum descending; SPFS: spastic pelvic floor syndrome.
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solitary finding is rare. The frequency of associ-
ated pelvic abnormalities in patients with anorec-
tal disorders is high. In a study of patients with
symptoms suggestive of a defecatory disorder8,
dynamic cystocolpoproctography showed that 71
% had cystoceles, 65 % had a hypermobile blad-
der neck, and 35 % had vaginal vault prolapse of
> 50%. In another report28, 50 % of patients with
urinary stress incontinence and 80 % of patients
with uterovaginal prolapse had symptoms of ob-
structed defecation. Therefore, global functional
pelvic floor evaluation is necessary in defecatory
disorders. Conventionally, this can be obtained
using evacuation proctography modified by
opacification of the bladder in addition to opacifi-
cation of the small bowel, termed by dynamic
cystoproctography28-30. However, dynamic cysto-
proctography does not show the excellent
anatomical details of the soft tissues such as
muscles and pelvic viscera due to the complexity
anatomy of pelvic floor. The traditional method
of defecography is performed under fluoroscopic
control. Magnetic resonance defecography is de-
veloping as an alternative to the traditional
method31.
We would like to underline that. Firstly, the re-

lationship between prolapse and mean age or es-
trogen status was not established statistically due
to the due to the sample size of patients in our
study. Secondly, most of the patients in our series
were postmenopausal, further study with larger
cohorts of younger patients is still needed. This is
especially necessary for indicating the range of
OOC symptoms for dynamic MR defecography
application in Chinese patients.

Conclusions

The findings of our study demonstrate that the
dynamic MR defecography can be well applied
in Chinese women with OCC. Our findings pro-
vide a better understanding of the relationship
between pelvic floor dysfunction and chronic
constipation-related OOC, and contribute to the
diagnostic and treatment strategies for women
with high risk factors such as multiparity and
postmenopause.
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