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Abstract

Background: Surgical treatment of pelvic floor dysfunctions carries frequent recurrences. The aim of the study was to evaluate 
the role dynamic MRI defecography in demonstrating the underlying anatomic and pathophysiologic background of pelvic 
floor disorders in these patients to guide surgical approach and minimize failure.
Methods: Patients underwent perineal examination, conventional defecography, anorectal manometry, colonoscopy, and MRI 
defecography. The different pelvic floor morphologies were recorded. The type of treatment, whether conservative or surgical, 
was also recorded.
Results: In total, 33 patients were included, with mean age 46.78 ± 10.51 years and the majority (69.7 %) of patients were 
female. 31 patients (93.9 %) with perineal descent, 21 patients (63.6 %) with rectoceles , 19 patients (57.57 %) with cystoceles, 
4 patients (12.1 %) with enteroceles, 15 patients (45.4 %) with intussusceptions, 14 patients (42.2 %) with uterine prolapse 
and 12 patients with dyskinetic puborectalis muscle. The findings of dynamic MRI defecography were consistent with clinical 
results in 54.54 % with additional diagnostic parameters in 45.45 % of patients. Dynamic MRI findings changed treatment 
decision in 15 (45.5 %) patients with surgical treatment performed in 21 patients (63.6 %) and conservative treatment in 12 
patients (36.3 %).
Conclusion: Dynamic MRI defecography represents an essential diagnostic procedure in females and to a lesser extent in 
males, especially in terms of dynamic imaging of the pelvic floor organs during defecation. In addition to the clinical assessment, 
dynamic MRI defecography had clinical impact in pelvic floor dysfunction and interdisciplinary treatment decisions.
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Introduction and Aim of the Work

The pelvic floor is composed of three interconnected 
layers: endopelvic fascia, pelvic diaphragm and perineal 
membrane. It serves two main functions: firstly, structural 
support to the abdominal viscera, pelvic organs, bladder 
and urethra in the anterior compartment, uterus and vagina 
in the middle compartment (in women) and the anorectal 
junction in the posterior compartment [1,2]. Secondly, 
constrictor mechanism to the anal canal, vagina and urethra 
[1,2]. Pelvic floor dysfunction is the abnormal function of the 
pelvic floor that may be caused by structural abnormalities, 
physical trauma or underlying disease [3]. PFD presents as a 
broad spectrum of clinical conditions ranging from urinary/
fecal incontinence, obstructed defecation, vulvodynia, 
dyspareunia to frank pelvic organ prolapse [4]. Patients 
may often present with a combination of symptoms 
simultaneously [5]. The initial presenting symptoms can 
often be masked by concomitant pathology in another 
anatomical compartment that may be then unmasked after 
surgery, which may later complicate recovery and prognosis, 
leading to higher reoperation rates [6]. Detailed history and 
proper physical examination is the cornerstone of clinically 
evaluating patients with symptoms related to the pelvic floor 
[7].

The rate of reoperation after first pelvic floor surgery 
is approximately 29% [8]. To avoid such recurrence and 
unmasking of latent symptoms, surgery must be tailored for 
each patient based on the specific anatomical and structural 
abnormalities of the pelvic floor in conjunction with clinical 
status. New MRI analytical approach (static and dynamic) 
can provide the detailed data regarding the predominant 
defects in the pelvic support system, and thus guide a more 
tailored approach to treatment [9,10]. The Aim of this work 
is to asses the impact of MRI defectography on the surgical 
approach in patients with PFD.

Patients and Methods

The current study included 33 patients with pelvic floor 
dysfunction (23 females 69.70 %, and 10 males 30.30%). 
27 patients (81.80%) presented with obstructed defecation 
syndrome (4 patients out of 27 presented also with rectal 
prolapse) and 6 patients (18.20%) presented with anal 
Incontinence (3 patients out of 6 presented also with rectal 
prolapse and 3 patients out of 6 presented with rectal 
prolapse, uterine prolapse and urinary incontinence). The 
mean age of the patients was 46.78 ± 10.51 years. All Patients 
were enrolled from outpatient clinics of the Colorectal surgery 
department, Kasr Al- Aini hospital, Faculty of medicine, Cairo 
University. Inclusion criteria where of that male and female 
patient over the age of 16 with pelvic floor dysfunction. To 
be excluded in the study, patients had to meet the following 

criteria, (1) patients under the age of 16, (2) patients with 
a previous history of anorectal surgery, (3) patients with 
intestinal/colonic inertia, (4) Patients with polyp, tumor, 
or stricture, (5) patients with absent recto- anal inhibitory 
reflex (RAIR).

Methods

The Cairo University, Kasr Al-Aini Research Ethics 
Committee, institutional-review board approved this study. 
Each patient was informed of the planned examinations in 
a preliminary talk and gave their written informed consent 
in advance. Preoperative evaluation for all 33 patients was 
done. The evaluation included history taking (Cleveland 
constipation score & Wexner incontinence scores were 
used for patients with obstructed defecation and anal 
incontinence respectively) examining in Left lateral, 
lithotomy, or squatting positions (in some cases to show 
the rectal prolapse) [11]. Colonoscopy, colon transit time, 
anorectal manometry and conventional defecography were 
used in patients’ assessment whenever indicated.

All patients with chronic constipation were subjected 
to colonoscopy to diagnose any contributing abnormalities. 
Patients with chronic constipation who did not have a 
desire to defecate for more than one week were subjected 
to colon motility assessment by colon transit time. Anorectal 
manometry with eight-channel manoetry smartlab was used 
to exclude any patient with absent recto-anal inhibitory 
reflex (RAIR) and in patients with suspicion for non-relaxing 
puborectalis with increase in anal pressures. Conventional 
defectography was done for all patients. In all women, a 
gynecological assessment was performed. The findings 
collected from the above examinations/investagations were 
interpreted in terms of clinical findings as well as the clinical 
diagnosis. The plan of management, based on these findings, 
was recorded and compared to that of MRI defectography. 
MRI defecography was done for all patients with comparison 
of its findings with clinical findings and changes in the 
management plan based on MRI defectography a finding was 
recorded (Figures 1-3).

Figure 1: Patient symptoms.
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Figure 2: Comparison between clinical findings and MRI 
defectography findings in patients with PFD.

Figure 3: Decision based on clinical findings and 
radiological findings.

Dynamic Magnetic Resonance Imaging 
Defecography Patient Preparation

•	 All patients underwent cleansing rectal enema the night 
before MR imaging.

•	 No fasting pre-examination was required.
•	 Patients were asked not to void 2 hours before the 

examination.
•	 Explanation of the technique and training of the patients 

was done prior to the examination by a doctor to ensure 
the patient understanding of how to preform Valsalva 
maneuver properly.

•	 Patients were examined in the supine position with the 
knees elevated (eg, on a pillow with firm consistency) to 
simulate a sitting position. This was found to facilitate 
the straining and evacuation process.

•	 A pad was placed under the patient to add more comfort 
to when evacuating the rectum.

•	 The patient was instructed to squeeze as if trying to 
prevent escape of feces or urine and hold this position 
for the duration of the sequence. For maximum straining, 
the patient was instructed to bear down as though 
constipated and trying to defecate. For the evacuation 

phase, patients were instructed to repeat the evacuation 
process until the rectum is emptied.

•	 The rectum should have been distended to visualize the 
anorectal junction (ARJ), rectoceles and intussusceptions. 
Ultrasound gel was used to distend the rectum with the 
amount varying between 120 to 250 cc according to 
patients individual tolerance (sensing an inevitable urge 
to dedicate).

•	 Patients were informed that the evacuation phase is 
important for a complete diagnostic study [12].

Dynamic MRI Defecography Protocol 

MRI was performed on a 1.5 Tesla (Achieva; Philips 
Medical Systems, Best, the Netherlands), using a pelvic phased 
array coil which is the most agreed- upon field strength. 
The coil was centered low on the pelvis to ensure complete 
visualization of prolapsed organs. No oral or intravenous 
contrast agent was administered. The MRI protocol consisted 
of static MR sequences and dynamic MR sequences. Dynamic 
sequences entailed imaging during straining, squeezing and 
during evacuation/defecation. High resolution T2-weighted 
images (T2WI) (e.g. Turbo Spin Echo, TSE; Fast Spin Echo, 
FSE; Rapid Acquisition with Relaxation Enhancement, RARE) 
in three planes were used for the static images. Steady state 
(e.g., FISP, GRASS, FFE, PSIF, SSFP, T2- FFE) or balanced state 
free precession sequence (e.g., trueFISP, FIESTA, B-FFE) via 
a sagittal plane was used for dynamic sequences (squeezing 
and straining) and evacuation sequence. The dynamic 
sequence didn’t exceed 20 seconds each as breath holding 
was required. The evacuation sequence was repeated until 
the rectum was emptied to exclude intussusception (total 
time duration around 2-3 minutes). Dynamic MR imaging 
during evacuation was mandatory as certain abnormalities 
and full extent of POP was only visible during evacuation 
[12].

Image Analysis

MR study of the pelvic floor included analysis of the 
static images for the detection and classification of structural 
abnormalities, dynamic images were analyzed with regard 
to functional abnormalities that were assessed by metric 
measurements of the three compartments of the pelvic floor. 
The measurements helped to recognize and grade the extent 
of POP and grade anterior rectoceles and enteroceles [12].

Measurements

Defecography phase: The pubococcygeal line (PCL) was 
used as the reference from which pelvic organ descent was 
measured during evacuation. The PCL was drawn on the mid 
sagittal plane from the inferior aspect of the pubic symphysis 
to the last coccygeal joint. After defining the PCL, the distance 
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from each reference point was measured perpendicularly to 
the PCL

 
	Anterior compartment descent: Urinary bladder base 

was used as the reference point, the distance between 
the most inferior aspect of the bladder base and the PCL 
was measured. Cystoceles were graded according to the 
“Rule of 3”; grade I (1-3 cm), grade II (3-6 cm) and grade 
III (> 6 cm below the PCL).

	Middle compartment descent: Anterior cervical lip was 
used as the reference point, or the vaginal vault (in case 
of previous hysterectomy). Measurements were taken 
from the PCL to the relevant reference point. Uterine 
prolapse was graded according to the “Rule of 3”; grade I 
(1-3 cm), grade II (3-6 cm) and grade III (> 6 cm) below 
the PCL). Enterocoeles were defined when small bowel 
loops prolapsed into the recto-genital space beyond the 
PCL during evacuation. Peritoneoceles were diagnosed 
when the peritoneum herniated into the rectovaginal 
space and beyond the PCL but with no associated bowel 
herniation.

	Posterior compartment descent: Anorectal junction 
was used as the reference point. Descending perineum 
syndrome (pelvic floor descent) was defined as descent 
of ARJ > 3 cm below the PCL. Classification; grade I 
between 3 to 5 cm below the PCL, grade II more than 5 cm 
below the PCL. An anterior rectal wall bulge extending 
beyond a line, drawn through the anterior wall of the 
anal canal and upward, of greater than 2 cm anterior 
was described as a rectocele. Rectoceles were graded 
as grade I (≤2 cm), grade II (>2-4 cm) and grade III (>4 
cm). Rectal intussusception and prolapse was classified 
as “recto-rectal” intussusception, when rectal in-folding 
descends no lower than the proximal limit of the anal 
canal, and “recto-anal” intussusception when rectal in-
folding reached the anal canal. “Rectal prolapse” was 
diagnosed when the rectum protruded beyond the anal 
canal. Presence of abnormal puborectalis contraction 
was diagnosed when effacement of the puborectalis 
muscle was absent during evacuation attempts.

Dynamic phase: Quantification of pelvic floor relaxation 
was achieved via three measurements: (1) sagittal, axial and 
coronal dynamic scans, (2) the levator plate angle, (3) the 
transverse width of the levator hiatus and the iliococcygeus 
angle, at maximum straining.
•	 Levator plate angle (LPA) is enclosed between the levator 

plate and the PCL on the sagittal plane at maximum 
straining.

•	 Width of the levator hiatus (WLH) is enclosed between 
the puborectalis muscle slings on the axial plane at 

maximum straining.
•	 Iliococcygeus angle (ILCA) is measured on the coronal 

plane, between the iliococcygeus muscle and the 
transverse plane of the pelvis in posterior coronal 
images at the level of the anal canal.

Static phase: Anal sphincter complex evaluation for 
the presence of sphincteric defects, scarring, and gross 
assessment of the sphincter bulk. Puborectalis muscle defects 
are recognizable by disruption of the normal symmetrical 
appearance of the muscle sling or of its attachment to the 
symphysispubis. Iliococcygeus muscle was assessed for loss 
of the normal symmetric appearance of its muscle slings or 
disruption of its attachment to the obturator internus muscle 
in the coronal plane [12].

Treatment: Surgical treatment was performed in 21 patients 
out of the initial 33, 9 patients received trans- perineal 
repair (e.g., Stapled trans-anal rectal resection, Altemeir, 
levatoplasty) and 12 patients received combined trans-
abdominal and trans- perineal repair (Pelvic organ prolapse 
suspension [POPS], ventral mesh rectopexy, STARR, Altemeir, 
levatoplasty). Conservative treatment (Biofeedback) was 
used in 12 patients.

Statistical methods: A regression analysis was used to 
comparison between quantitative means. For comparison of 
qualitative variables, McNemar test was used. Data will be 
summarized using Mean and SD for quantitative variables, 
and number and percent for qualitative variable. All collected 
data was revised for completeness and accuracy. Pre coded 
data was entered on a computer system using the statistical 
package of social science software program, version 23 
(SPSS). P-value equal to or less than 0.05 was considered of 
statistically significant (Figures 1 & 2).

Figure 1: A 55-year-old woman with obstructed 
defecation. T2-weighted images (T2WI) in sagittal plane 
showed descent of the anorectral junction by 4.5cm below 
the pubococcygeal line (PCL) and anterior rectocele during 
defecation phase.
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Figure 2: A 35-year-old woman with Anal incontinence. 
T2-weighted images (T2WI) in sagittal plane showed 
descent of the anorectral junction by 5.47cm below the 
pubococcygeal line (PCL) and cystocele and uterine 
prolapse during defecation phase. 

Results

This study included 33 patients with pelvic floor 
dysfunction (23 females 69.70 %, and 10 males 30.30%). 
27 patients (81.80%) presented with obstructed defecation 
syndrome (4 patients out of 27 presented with superimposed 
rectal prolapse) and 6 patients (18.20%) presented with 
anal Incontinence (3 presented with superimposed rectal 
prolapse only, and 3 presented with superimposed rectal 
prolapse, uterine prolapse and urinary incontinence) (Tables 
1 & 2)(Figure 3).

(a)

(b)
Figure 3: A 57-year-old woman with rectal prolapse and 
anal incontinence. T2-weighted images (T2WI). (a) sagittal 
plane during defecation phase showed complete rectal 
prolapse and cystocele and uterine prolapse. (b) axial 
plane during dynamic phase showed abnormal widening 
of the levator hiatus.

Cleveland constipation 
score

Number of 
patients %

Oct-14 5 18.51%
15-19 12 44.44%
20-25 10 37.03%

Table 1: Cleveland constipation score in patients with 
obstructive defecation26.

Wexner 
incontinence score

Number of 
patients %

Oct-14 4 66.66%
15-20 2 33.33%

Table 2: Wexner incontinence score in patients with 
incontinence 27.
 

On clinical evaluation of patients with obstructed 
defecation syndrome, rectal prolapse was detected in 4 
patients (14.81%), rectocele was detected in 13 patients 
(48.14%), intussusception in 12 patients (44.44%), 
perineal descent in 7 patients (25.92 %), and non-relaxing 
puborectalis in 7 patients 25.92% (Table 3).

Clinical N %
Cystocele 0 0

Uterine prolapse 0 0
Rectal prolapse 4 14.81

Rectocele 13 48.14
Intussusception 12 44.44
Perineal descent 7 25.92

Non-relaxing puborectalis 7 25.92
Table 3: Clinical findings in patients with obstructed 
defecation.

On clinical evaluation of patients with Anal incontinence, 
uterine prolapse was detected in 3 patients (50 %) while 
rectal prolapse and rectoceles were detected in all patients 
(100%). Intussusception was detected in 3 patients (50.0 %) 
and 5 patients (83.33 %) had perineal descent (Table 4).

Clinical N %
Cystocele 0 0

Uterine prolapse 3 50
Rectal prolapse 6 100

Rectocele 6 100
Intussusception 3 50
Perineal descent 5 83.33

Non-relaxing puborectalis 0 0
Table 4: Clinical findings in patients with obstructed 
incontinence.

https://medwinpublishers.com/WHSJ
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 Anterior Compartment

 Cystocele in 13 out of 27 patients (48.14 %) [3.23 ± 1.804 
cm], Grade I cystocele [1-3cm] was detected in 6 patients 
(22.22%) and grade II cystocele [3-6cm] in 7 patients (25.92 
%).

 Middle Compartment 

Uterine prolapse was found in8 out of 27 patients 
(29.62 %) [3.75±1.98 cm], grade I [< 3cm] uterine prolapse 
was found in 3 patients (11.11%) and grade II [3-6 cm] in 5 
patients (18.51%). Enterocele was present in only 2 patients 
(7.40%).

Posterior Compartment 

ARJ descent was found in 25 out of 27 patients (92.95 %) 
[4.84±1.88 cm]. It showed grade I ARJ descent [3-5 cm] in 7 
patients (25.92%), grade II [> 5cm] ARJ descent in 12 patients 
(44.44%) and grade III in 6 patients (22.22 %). Rectocele 
was detected in 16 out of 27 patients (59.25%) [3.09±0.955 
cm], grade I rectocele [<2cm] was found in 3 patients (11.11 
%) and grade II rectocele [2-4cm] in 13 patients (48.18%). 

Intussusception was detected in 12 patients (44.44%) and 
dyskinetic puborectalis was found in 12 patients (44.44%) 
(Table 5).

Dynamic MRI Findings in Patients with 
Obstructed Defecation Syndrome

 Wide levator plate angle was found in 9 out of 27 of 
patients (33.33 %) [ 21.11 ± 3.314(cm)]. Abnormal widening 
of the levator hiatus (> 4.5cm) was detected in 10 out of 
27 patients (37.03%) [5.67 ± 0.654]. Elongation of the 
ileococcygeus angle (> 32) was detected in 9 out of 27 of 
patients (33.33 %) [39.77 ± 3.764] (Table 6).

Static MRI Findings in Patients with Obstructed 
Defecation Syndrome

 The puborectalis muscle was found thinned in 5 patients 
(18.5 %) while the Ileococcygeus muscle was found thinned 
in 2 patients (7.40 %). Level II endopelvic Fascia defect was 
detected in 5 patients (18.5 %) and in 1 patient 3.70 % it 
was associated with a level III endopelvic fascia defect. Anal 
sphincter complex was intact in all patients.

 

 
MRI defecography  

Cystocele N % mean ±SD (cm)

Anterior compartment

Grade I 6 22.22

3.23±1.804 

Grade II 7 25.92
Grade III 0 0

 Cystocele N %
Absent 14 51.85
Present 13 48.14

Uterine prolapse N %

Middle compartment

Grade I 3 11.11

3.75±1.98

Grade II 5 18.51
Uterine prolapse N %

Absent 19 70.37
Present 8 29.62

Enterocele   
Absent 25 92.59
Present 2 7.4

ARJ descent N %

https://medwinpublishers.com/WHSJ
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Posterior compartment

Grade I 7 25.92

4.84±1.88

Grade II 12 44.44
Grade III 6 22.22

ARJ descent N %
Absent 2 7.4
Present 25 92.59

Rectocele N %

Anorectal dysfunction

Grade I 3 11.11

3.09±0.95

Grade II 13 48.14
Rectocele N %

Absent 11 40.74
Present 16 59.25

Intussusception N %
Absent 15 55.55
Present 12 44.44

Dyskinetic puborectalis N %
Absent 15 55.55
Present 12 44.44

Table 5: MRI defectography findings in patients with ODS.
        

Levator plate angle N % Mean ± SD (cm)

Dynamic MRI

normal 18 66.66
Wide angle ( >15 ) 9 33.33 21.11±3.314

Levator Hiatus N %
Normal 17 62.96

Abnormal widening( > 4.5 cm) 10 37.03 5.67 ± 0.654
Ileococcygeus angle N %

normal 18 66.66
Elongation ( > 32 ) 9 33.33 39.77±3.764

Puborectalis muscle N %
Preserved 22 81.48

Static MRI

Thinned 2 7.4
Thinned Rt sling 3 11.11

Ileococcygeus muscle N %
Preserved 25 92.59

thinned 2 7.4
Anal sphincter complex N %

Preserved 27 100
Thinned or torn 0 0

Endopelvic Fascia N %
normal 21 77.77

Level II defect 5 18.51
Level III defect 1 3.7

Table 6: Dynamic and static MRI findings in patients with ODS.
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 MRI Defecography Findings in Patients with 
Anal Incontinence

 Out of 6 patients who were diagnosed with anal 
inconvenience, the following was found with respect to 
anatomical compartments and MRI phases.

Anterior compartment: Cystocele was present in 6 patients 
(100 %) [4.33±1.05cm], grade II cystocele (3-6cm) in 4 
patients (66.66 %) and grade III cystocele [> 6cm] in 2 
patients (33.33 %).

Middle compartment: Uterine prolapse was found in 6 
patients (100 %) [4.5±1.70 cm], grade I (< 3cm) uterine 
prolapse in 1 patient (16.66%) and grade II [3-6 cm] in 5 
patients (83.33%), finally enterocele in 2 patients (33.33%).

Posterior compartment: ARJ descent was found in 6 patients 
(100 %) [6.16±0.687 cm] with all of them being of grade 

II [> 5 cm]. Rectocele was detected in 5 patients (83.33%) 
[2.4±1.02 cm], grade I rectocele [<2 cm] in 3 patients (50.0 
%) and grade II rectocele [2-4 cm] in 2 patients (33.33%). 
Intussusception detected in 3 patients (50.0 %) (Table 7).

Dynamic MRI Findings in Patients with Anal Incontinence: 
Out of 6 patients diagnosed with anal incontinence, 4 
(66.66 %) had a wide levator plate angle [19.5 ± 0.866 cm], 
5 (83.33%) an abnormal widening of the levator hiatus [> 
4.5cm] [5.6 ± 0.583 cm] and 3 (50.0 %) had elongation of the 
ileococcygeus angle [> 32 cm] [40 ± 4.0824 cm].

Static MRI findings in patients with anal incontinence: 
The puborectalis muscle, Ileococcygeus muscle and Anal 
sphincter complex were intact in all patients. Level II 
endopelvic Fascia defect was detected in 5 patients (83.33 
%) and one patient (16.66 %) had findings consistent with a 
level III fascia defect. (Table 8)

 
MRI defecography

Cystocele N % mean ± SD (cm)

Anterior 
compartment

Absent 0 0

4.33±1.05

Grade I 0 0
Grade II 4 66.66
Grade III 2 33.33

Cystocele N %
Absent 0 0
Present 6 100

Uterine prolapse N %

Middle compartment

Absent 0 0

4.5±1.70

Grade I 1 16.66
Grade II 5 83.33

Uterine prolapse N %
Absent 0 0
Present 6 100

Enterocele N %
Absent 4 66.66
Present 2 33.33

ARJ descent N %

https://medwinpublishers.com/WHSJ
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Posterior 
compartment

Absent 0 0

6.16±0.687

Grade I 0 0
Grade II 6 100
Grade III 0 0

ARJ descent N %
Absent 0 0
Present 6 100

Rectocele N %

Anorectal dysfunction

Absent 1 16.66

2.4±1.02

Grade I 3 50
Grade II 2 33.33

Rectocele N %
Absent 1 16.66
Present 5 83.33

Intussusception N %
Absent 3 50
Present 3 50

Dyskinetic puborectalis N %
Absent 6 100
Present 0 0

Table 7: MRI defectography findings in patients with anal inconvenience.
 

Levator plate angle N % Mean ± SD(cm)

Dynamic MRI

normal 2 33.33
Wide angle ( >15 ) 4 66.66 19.5 ± 0.866

Levator Hiatus N %
Normal 1 16.66

Abnormal widening( > 4.5 cm) 5 83.33 5.6 ± 0.583 (cm)
Ileococcygeus angle N %

normal 3 50
Elongation ( > 32 ) 3 50 40 ± 4.0824

Puborectalis muscle N %

https://medwinpublishers.com/WHSJ
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Static MRI

Preserved 6 100
Thinned 0 0

Thinned Rt sling 0 0
Ileococcygeus muscle N %

Preserved 6 100
thinned 0 0

Anal sphincter complex N %
Preserved 6 100

Thinned or torn 0 0
Endopelvic Fascia N %

normal 1 16.66
Level II defect 5 83.33
Level III defect 1 16.66

Table 8: Dynamic and static MRI findings in patients with anal incontinence.

Comparison between clinical and dynamic MRI diagnosis 
in patients with PFD Radiological diagnosis was consistent 
with clinical diagnosis in 18 patients (54.54%), however, 
in 15 patients (45.45 %) radiological diagnosis provided 
additional information, and thus a difference in diagnosis. 
This difference was consistent among the diagnosis of 
cystoceles (Anterior compartment), uterine prolapse, 

enterocele (middle compartment), and ARJ descent. The 
difference between dynamic MRI defecography over clinical 
diagnosis in rectocele and dyskinetic puborectalis lacked 
statistical significance. There was no difference in diagnosing 
intussusception as it was achieved via conventional 
defecography (Table 9).

 
Clinical Radio(MRI)

Absent Present Absent Present p value
Cystocele 33(100.0) 0(0.00) 14(42.4) 19(57.6) <0.001*

Uterine prolapse 30(90.9) 3(9.1) 9(39.1) 14(60.9) 0.001*
enterocele 33(100.0) 0(0.00) 29(87.87) 4(12.12) <0.001*

ARJ descent 21(63.6) 12(36.4) 2(6.1) 31(93.9) <0.001*
Rectocele 14(42.4) 19(57.6) 12(36.4) 21(63.6) 0.5

Intussusception 18(54.5) 15(45.5) 18(54.5) 15(45.5) 1
Non-relaxing 
puborectalis 26(78.8) 7(21.2) 21(63.6) 12(36.4) 0.06

Table 9: Comparison between clinical and dynamic MRI diagnosis in patients with PFD.
 

Number of 
compartments 

affected per patient

Number of 
patients %

One 4 14.81
Two 5 18.51

Three 18 66.66

Table 10: Compartments affected per-patient with 
obstructed defecation.

Patients who suffered from obstructed defecation were 
found to have multi-compartment involvement, as 23 out 
of the 27 patients (85.18%) with obstructed defecation 
had more than one compartment affected; 5 (18.51%) had 
two compartments involved, and 18 (66.66 %) had three 
compartments involved (Table 10).

Changes in treatment decision and role of dynamic mri 
defecography: Based on clinical findings, conservative 
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management (biofeedback) was scheduled for 7/33 
patients (21.21%) and surgical treatment for 26/33 
patients (78.78%). 23 (88.46%) out of the 26 who were 
assigned to surgical treatment were scheduled for trans-
perineal approach and the remaining 3 patients (11.53%) 
were scheduled for trans-abdominal repair. Conversely, 
additional findings detected via dynamic MRI defecography 
affected the surgical approach significantly (P- value 0.004), 
specifically from trans-perineal approach to combined trans-
abdominal and trans- perineal repair in 7 patients and from 

trans-abdominal repair to combined trans-abdominal and 
trans-perineal repair in 3 patients. This difference occured 
primarily in female patients with additional findings in the 
anterior compartment (cystocele), middle compartment 
(uterine prolapse, enterocele) and abnormal widening of 
levator hiatus. Furthermore, dynamic MRI defecography 
changed the decision from surgery to biofeedback in 5 
patients (19.23%), where dyskinetic puborectalis was 
additionally detected (Tables 11 & 12).

Radio vs  Clinical Biofeedback Trans perineal repair Combined trans abdominal 
&perineal repair  

 N (%) N (%) N (%) P value
Biofeedback 7(100) 0(0) 0(0) 0.063

Trans abdominal 
repair 0(0) 0(0) 3(100) 0.065

Trans perineal 
repair 5(21.73) 11(47.82) 7(30.43) 0.004*

Table 11: Decision based on clinical findings and radiological findings.

Patient Clinical findings Decision Additional MRI findings that impacted 
surgical decision Decision

1
complete Rectal prolapse 

(with incontinence), 
uterine prolapse

ARJ descent, uterine prolapse, cystocele, 
abnormal widening of levator hiatus

Surgery Trans 
Abdominal 
approach

Surgery 
Transabdominal 
combined repair

2

complete Rectal 
prolapse(with 

incontinence), uterine 
prolapse

Rectocele, ARJ descent, cystocele, uterine 
prolapse, enterocele, abnormal widening of 

levator hiatus.

3

complete Rectal 
prolapse(with 

incontinence), uterine 
prolapse

Rectocele, ARJ descent, cystocele, uterine 
prolapse, abnormal widening of levator 

hiatus.

4 Rectocele, perineal descent, 
Intussusception

Rectocele, ARJ descent, Intussusception, 
cystocele, uterine prolapse, abnormal 

widening of levator hiatus.
Surgery Trans-

perineal approach
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5 Rectocele, perineal descent. Rectocele, ARJ descent,
Intussusception, cystocele, uterine 

prolapse, enterocele, abnormal widening of 
levator hiatus.

6 Rectocele, perineal descent, 
Intussusception

Rectocele, ARJ descent, Intussusception, 
cystocele, uterine prolapse, enterocele, 
abnormal widening of levator hiatus.

7 Rectocele, perineal descent.
Rectocele, ARJ descent , cystocele,uterine 
prolapse, abnormal widening of levator 

hiatus.

8 Rectocele , perineal 
descent, Intussusception

Rectocele, ARJ descent, Intussusception, 
cystocele, uterine prolapse, abnormal 

widening of levator hiatus.

9 Rectocele,   Intussusception
Rectocele, ARJ descent, cystocele, uterine 
prolapse, abnormal widening of levator 

hiatus.

10 Rectocele, perineal descent
Rectocele, ARJ descent, Intussusception, 
cystocele, uterine prolapse, enterocele, 
abnormal widening of levator hiatus.

11 Rectocele Rectocele, ARJ descent, Dyskinetic 
puborectalis

surgery Trans-
perineal approach

Biofeedback

12 Intussusception ARJ descent, Dyskinetic puborectalis
13 Intussusception ARJ descent, Dyskinetic puborectalis

14 Rectocele Rectocele, ARJ descent, Dyskinetic 
puborectalis

15 Rectocele Rectocele, ARJ descent, Dyskinetic 
puborectalis

Table 12: Role of MRI defectography and changes in surgical approach (red color indicates additional findings).

Impact of MRI defecography on surgical decision in 
female patients: There was a statistically significant change 
in treatment decision for female patients after radiological 
findings in comparison to treatment decision based on 
clinical findings (p-value<0.001). 19 out of 23 females 
(82.60%) were scheduled for trans-perineal approach while 
3 patients (13.04%) were scheduled for trans-abdominal 
repair. However, with the detection of additional findings 

via dynamic MRI defecography a significant changed in 
the surgical decision was observed, from trans-perineal 
approach to combined trans-abdominal and trans-perineal 
repair in 7 patients (30.43%), trans-abdominal repair to 
combined trans-abdominal and trans- perineal repair in 
3 patients (13.04%) and from surgery to biofeedback in 4 
patients (17.39%) (Table13).

Radio Vs Clinical Trans perineal 
repair

Combined trans abdominal and 
perineal repair Total  

 N (%) N% N (%) p value
Biofeedback 0(0) 0(0) 1(100) 0.125

Trans abdominal repair 0(0) 3(100) 3(100) 0.002
Trans perineal repair 8(42.10) 7(36.84) 19(100) <0.001

Table 13: Decisions among females.
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Impact of MRI defecography on surgical decision in male 
patients: There was no difference in treatment decision for 
male patients after radiological findings in comparison to 
treatment decisions made on the basis of clinical findings 
(p value 1). However, in 1 patient (25%) treatment course 
changed from operative to conservative (Biofeedback) (Table 
14).

Radio Vs 
Clinical

Trans perineal 
repair Total  

 N (%) N (%) p value
Biofeedback 0(0) 6(100) 1

Trans perineal 
repair 3(75) 4(100) 1

Table 14: Decisions among males.

Discussion

Pelvic floor dysfunction is the abnormal function of the 
pelvic floor that may be caused by structural abnormalities, 
physical trauma or underlying disease, leading to a broad 
spectrum of clinical conditions such as urinary/fecal 
incontinence, obstructed defecation, vulvodynia, dyspareunia 
and frank pelvic organ prolapse. the patient may often present 
with a multitude of symptoms at presentation [5]. Patients 
may exhibit symptoms that are specific to one anatomical 
compartment, however, frequently these symptoms are 
associated with a multi-compartmental involvement and 
in general pelvic floor weakness often involves all three 
compartments [13]. This masked concomitant pathology 
poses significant treatment and prognostic complications 
as another compartment pathology may be unmasked after 
surgery [6]. The coexistence of multiple compartment defects 
and frequent recurrence/persistent of symptoms after 
surgery suggest that more precise anatomic information is 
required before treatment. Therefore, accurate diagnosis of 
the coexisting abnormalities is essential in planning of the 
reconstructive procedures so that the risks of surgical failure, 
recurrence, and reoperation can be minimized [13].

In the current study, clinical diagnosis of PFD was based 
on the clinical examination and standard investagations, such 
as anorectal manometry and conventional defecography, and 
was compared to advanced radiological diagnostics with 
dynamic MRI defecography. The Magnetic resonance imaging 
defecography diagnosis was consistent with the clinical 
diagnosis in 54.54%, and thus gave more information in 45.45 
%. With a similar sample size of 40 patients (31 female), 
Elshazly, et al. [11] showed that dynamic MRI defectography 
was consistent with clinical results in 72.5% with additional 
information being detected in 27.5% of patients, which 
showed that for the most part dynamic MRI defectography 

did not provide any benefit when compared to treatment 
decisions made on the clinical basis. This is consistent with 
these studies findings; however, the difference is much 
smaller for this study. Similarly, Rentsch, et al. [14] with a 
sample size of 20 patients (13 female), showed that, in 77.3%, 
treatment decisions were consistent with those based made 
based on clinical results and 34% gave more information 
in addition to clinical diagnoses. El sayed, et al. [15] found 
that MRI findings were consistent with clinical findings in 
59.4 % and in 41.6% gave more information in addition to 
clinical diagnoses, they included a sample size of 29 patients 
(all female) and their results were the most consistent with 
our findings. The discrepancy between the results of both 
Elshazly, et al. [11] and Rentsch, et al. [14] from El sayed, et 
al. [15] and the results of this study can be explained by two 
main differences in study design. First, the sample size and 
distribution based on gender was consistent with this study 
in El sayed’s15 study only, with the Eshazly and Rentsch 
having significantly smaller sample sizes that were more 
equally distributed amongst the genders. Secondly, the basis 
of the inclusion criteria, Elshazly included patients with 
obstructed dedication only, and thus a definitive conclusion 
cannot be drawn on the effectiveness of MRI defectography 
in pelvic floor dysfunction diagnosis based on that alone.

Associated cystocele was observed in MRI defecography 
in 19 out of 33 (57.60 %) of patients while clinically cystocele 
was not detected. Elshazly, et al. [11] detected cystoceles in 
5 out of 40 (12.5%) patients on clinical examination and 12 
out of 40 (30 %) patients in MRI defecography which was 
similar to Rentsch, et al. [14] 6/20 (30%). Contrary to these 
findings, Ramage, et al. [16] found in a systematic review and 
meta-analysis of eight studies including 315 patients that no 
significant difference in detection rates of cystocele between 
dynamic MRI defecography and clinical examination with 
MRI defecography detecting cystoceles in 62.22% of patients 
and clinical examination detecting in 61.59%. This difference 
could be attributed to the larger sample size and more 
diverse inclusion criteria pooled by the meta-analysis.

Uterine prolapse was detected in MRI defecography in 
14 out of 33 (60.90%) patients and 3 out of 33(9.1%) on 
clinical examination. Contrary to the findings from this study, 
Elshazly, et al. [11] detected uterine prolapse only in 2 out 
of 40 (6.45%) of patients via MRI defecography and did not 
detect it clinically in any patient. Ramage, et al. [16] found in a 
systematic review and meta- analysis of six studies including 
263 patients that no statistically significant difference in 
detection rates of middle compartment descent between 
dynamic MRI defecography and clinical examination with 
MRI defecography detecting middle compartment descent 
in 49.43 % of patients and clinical examination detecting in 
44.87 %.
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The prevalence of enteroceles in patients with pelvic 
floor disorders was between17% and 37% with women being 
more frequently affected [17,18]. The clinical symptoms are 
non-specific, and the physical examination is insufficient for 
an accurate assessment of enteroceles. Hence enteroceles are 
often missed at clinical examination [19].In the current study 
enterocele was found in 4 out of 33 (12.10%) patients via 
dynamic MRI defecography and was not detected clinically 
in any patient. These findings are consistent with previous 
studies; Elshazly, et al. [11] detected enteroceles in 6 out of 
40 (15 %) patients. Rentsch, et al. [14] detected enteroceles 
in 4 out of 20 (20%) patients. Also, Ramage, et al. [16] found 
a systematic review and meta-analysis of eight studies 
including 323patients that the detection rate of enteroceles 
overall was 37.16% using dynamic MRI defecography versus 
25.08% with clinical examination. JV RV, et al. [20] detected 
enterocele in 4 out of 30 (13.3%) patients and Paetzel, et 
al. [21] detected enteroceles in 2 out of 15 (13.33%) and 
documented that MRI defectography was superior to clinical 
investigation in the detection of enteroceles.

The Ano-rectal junction (ARJ) is the landmark of the 
posterior compartment [22]. In the current study perineal 
descent was detected in 12 out of 33(36.4%) patients while 
was observed in MRI defecography in 31 out of 33 (93.90%) 
patients. Similar to results of Elshazly, et al. [11] who 
detected perineal descent in 17 out of 40 (42.5%) of patients 
clinically and 29 out of 40 (72.50%) in MRI defecography. 
Rentsch, et al. [14] detected in12 out of 20 (60%) while 
Paetzel, et al. [21] detected in 5 out of 15 (33.33%). 
Intussusception, also termed internal rectal prolapse, had a 
frequency of between 12% and 27 % in patients with pelvic 
floor disorders. In the current study Intussusception was 
found in 15 out of 33 (45.45%) of patients with dynamic 
MRI defecography which was the same as clinical diagnosis 
15 out of 33(45.44 %) of patients. Ramage, et al. [16] who 
found in a systematic review and meta-analysis of five 
studies including 162 patients that no statistically significant 
difference in detection rates of intussusception between 
dynamic MRI defecography and clinical examination with 
MRI defecography detecting intussusception in 27.78% 
of patients and clinical examination detecting in 22.84 %, 
which is consistent with our findings. Elshazly, et al. [11] 
who recorded intussusception in 10 out of 40 (25%) patients 
based on clinical diagnosis and this value was raised to 18 
(45%) when dynamic MRI defecography was used. Rentsch, 
et al. [14] detected intussusceptions in 8 out of 20 (40%) 
patients. Similarly, JV RV, et al. [20] detected intussusceptions 
in 8 out of 30(26.70%) patients with MRI defecography with 
none being detected clinically.

In the current study, dynamic MRI defecography could 
detect more rectoceles and non-relaxing puborectalis when 
compared to clinical diagnosis, however the results were 

statistically insignificant (Table 9). Most of the rectoceles 
are diagnosed during physical examination but a reliable 
classification regarding size, emptying, and associated 
abnormalities are only provided by imaging with dynamic 
MRI defecography allowing for an accurate assessment of the 
location, size and degree of emptying of a rectocele.11 In the 
current study rectoceles were found in 21 out of 33 (63.60%) 
patients with dynamic MRI defecography and were detected 
clinically in 19 out of 33 (57.60%) patients. Elshazly, et al. 
[11] who detected a higher rate of rectocele, 32 out of 40 
(80 %) patients, with MRI defecography and a similar rate 
to this study with clinical examination, in 24 out of 40 (60%) 
patients. JV RV, et al [20] detected rectoceles in 26 out of 30 
(86.6%) of patients with MRI defecography and in 21 out of 
30 (70%) of patients with clinical examination. Ramage, et al. 
[16] found in a systematic review and meta-analysis of nine 
studies including 439 patients that detection of rectoceles 
was similar across clinical examination and dynamic MRI 
defecography with a detection rate of 51.25% with MRI 
defecography versus 53.76% with clinical examination. 
Elshazly, et al. [11] detected non –relaxing puborectalis in 
7/40 (17.5 %) of patients in MRI defecography while found 
it in 5/40 (12.5%) of patients in the clinical diagnosis.

In the current study, obstructed defecation was found 
to involve multi anatomical compartments with 85.18% 
of patients with obstructed defecation had more than one 
compartment affected. This finding was in line with previous 
studies; Elshazly, et al. found that 90% of patients had 
more than one compartment affected and 60 % had three 
compartments affected. Pescatori, et al. found that all patients 
had at least two occult obstructed defecation related diseases 
[23]. Finally, Renzi, et al. stated that obstructed defecation is 
caused by multiple patterns of different abnormalities of the 
rectum and pelvic floor and any treatment in symptomatic 
patients should be tailored to treat multiple combinations of 
different abnormalities [24].

In the current study, surgical treatment was scheduled 
for 26 out of 33 patients. 23 (88.46%) were scheduled for 
trans-perineal approach and 3 patients (11.53%) were 
scheduled for trans-abdominal repair. However, additional 
findings detected by dynamic MRI defecography significantly 
changed the surgical decision from trans-perineal approach 
to combined trans abdominal and trans perineal repair in 7 
patients and from trans abdominal repair to combined trans-
abdominal and trans perineal repair in 3 patients (P-value 
0.004). Moreover, dynamic MRI defecography changed the 
decision from surgery to biofeedback in 5 patients 19.23% 
when dyskinetic puborectalis was detected. This result 
ties well with previous studies wherein Elshazly, et al. [11] 
found that additional findings detected by dynamic MRI 
defecography changed the management from trans-perineal 
to trans-abdominal combined repair in 6 patients out of 
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25 patients who were scheduled for trans perineal repair. 
Furthermore, dynamic MRI changed decision from surgery 
to biofeedback in 2 patients where dyskinetic puborectalis 
was detected. Attenberger UI, et al. [25] found that MRI 
findings led to a change of management in 13 out of 22 
(59%) of patients. In 3 patients, conservative treatment was 
chosen instead of surgical management [26,27] 4 cases were 
managed surgically rather than conservatively based on MRI 
findings, and in 6 patients the surgical procedure was altered 
based on the MRI findings. In the current study there was a 
significant difference with dynamic MRI defecography over 
the clinical diagnosis of cystocele (Anterior compartment), 
uterine prolapse, enterocele (middle compartment) and 
perineal descent (posterior compartment). 

It is important to note that comparative studies had 
similar design, subjects, methods and limitations. The 
latter being the most influential in producing a definitive 
conclusion on its basis. MRI defectography does play an 
essential role in patients with PFD, however individual 
studies that are comparable to the current one should be 
read with caution as the level of diversity intrinsically varies 
widely resulting in many study limitations and variations. 
Rather, we encouraged that these studies be compiled in a 
systems review and meta-analysis or read in conjunction, to 
conduct a stronger conclusion. Future studies should include 
a larger sample size with stratification of data based on 
gender and type of dysfunction, as well as have a wide range 
of inclusion criteria for PFD.

Limitations

We acknowledge several notable limitations in this study. 
Naturally, a small sample size (n=33), mixed cohort of males 
and females may harbor heterogeneity of results due to lack 
of generalization and thus compromising external validity. 
Further, a conclusion on the efficacy of treatment (post-
modification) on the basis of treatment success, recurrence 
rate, specificity and prognosis is lacking due to absence of 
post-operative follow up. These limitations prevent us from 
drawing a definitive conclusion. Finally, it is important to 
note that the size of the study group in comparative studies 
was not significantly different.

Conclusion

Dynamic magnetic resonance imaging represents a 
convenient diagnostic procedure in females, and to a much 
lesser extent in males, in the assessment of pelvic floor 
muscles and organs and detection of any concomitant 
masked pathology that may be unmasked later after 
surgery. Thus, dynamic MRI defecography in addition to 
the clinical assessment plays an important role in guiding 
interdisciplinary treatment decisions in patients with pelvic 

floor dysfunction to tailor treatment in order to avoid failure 
and recurrence.
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