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 Introduction

“Functional” imaging of anorectal and pelvic floor dysfunction 
has assumed an important role in the diagnosis and management 
of these disorders. Defecation disorders and pelvic organ prolapse 
are common and affect up to 25 % of the population, mostly par-
ous women [1, 2]. They cause significant morbidity, affect quality 
of life, and lead to psychological distress and work absenteeism. 
Functional/“dynamic” imaging has become increasingly central 
to the management of anorectal (AR) and pelvic floor dysfunc-
tion, the clinical treatment of which is often difficult [3, 4].

Pelvic floor anatomy is complex and DCP does not show 
the structural details pelvic floor magnetic resonance imag-
ing (MRI) provides. Excellent reviews of anatomy, physiol-
ogy, and functional diagnostic tests in pelvic floor imaging 
have recently been discussed by several authors [4–6] and 
will not be repeated. Technical advances allowing acquisi-
tion of dynamic rapid MR images with improved spatial 
resolution and soft tissue details in a single breath hold and 
multiplanar capability have made several authors state that 
MR should replace DCP because DCP utilizes radiation and 
does not show soft tissue details provided by MRI [7–22]. 
According to several reports, dynamic pelvic floor MRI not 
only shows anatomy but also diagnosis prolapses and can 
lead to a change in surgical therapy [5, 7, 10, 15, 18–20, 
22–27]. However, the majority of these MRI studies do not 
include rectal evacuation (allowing for complete levator ani 
relaxation) or control for complete organ emptying. This 
limits the prolapses that can be seen.

Predictions of hypothetical increase cancer incidence and 
deaths in patients exposed to radiation from data extrapo-
lated from atomic bomb survivors [28–32], in addition to 
controversies relating to the clinical significance of DCP 
findings have added to the controversies between DCP and 
dynamic pelvic floor MRI. This chapter provides an update 
on the pros and cons between DCP and dynamic pelvic floor 
MRI, addresses interpretive controversies and their relevance 
to clinical management of these complex disorders.

 Why Functional Voiding?

The term “pelvic floor” refers to the pelvic diaphragm (levator 
ani), the sphincter mechanism of the lower urinary tract, the 
upper and lower vaginal supports, and the internal and external 
anal sphincters. Understanding the levels and structure of pel-
vic floor supports, the restoration of which form the underlying 
basis for pelvic floor reconstructive surgery, is important for 
the diagnosis and staging of pelvic floor disorders [33]. Normal 
defecation involves an interaction between the colon and the 
rectum. The urge to defecate is initiated by rectal distention 
from high-amplitude propagating waves that move fecal con-
tents into the rectum. The resulting distention relaxes the inter-
nal anal sphincter through the recto-anal inhibitory reflex in 
preparation for defecation. This allows for sampling to take 
place where the contents of the rectum come in contact with the 
sensory-rich areas below the dentate line to identify solids from 
liquids or gas. Evacuation, when desired, is then initiated by 
abdominal straining and voluntary pelvic floor relaxation. The 
anal canal opens and the rectum is squeezed from abdominal 
contraction. The rectum and about one-third of the left side of 
the colon will be emptied in normal physiologic defecation 
from continued mass colonic contractions and, most likely, 
some proximal rectal contractions [34]. The initiating 
 movement for defecation is pelvic floor descent (PFD), which 
is defined as the descent of the AR junction from rest to maxi-
mum widening of the anal canal. The canal opens completely 
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and in a second or so the rectum starts to empty. Emptying is 
rapid. When the patient stops straining, tone returns to the 
internal anal sphincter and levator ani so the anal canal closes 
and the AR angle becomes more acute; the pelvic floor and AR 
junction elevate to their normal resting position (the post-defe-
cation reflex). Imaging studies do not invoke these physiologi-
cal responses, and depend entirely on voluntary control of the 
pelvic floor and passive rectal emptying [35, 36]. The degree of 
rectal distention has bearing on functional imaging. Volumes of 
<300 mL may lower internal sphincter tone, but not increase 
intra-rectal pressure, whereas volumes of >300 mL may exceed 
rectal compliance and induce incontinence. Although rectal 
motor complexes might be activated by rectal distention, this 
does not seem to occur with volumes used in DCP. Rectal emp-
tying is a passive phenomenon due to raised intra-abdominal 
pressure squeezing contrast out of the rectum.

The pelvic floor, unlike other skeletal muscles in the body, 
remains in a constant tone even during sleep. The only time 
this tone is interrupted is during defecation or urination; 
thus, actual evacuation must be part of the examination to 
show the full extent of pelvic organ prolapse (see Figs. 11.1 
and 11.2) [3, 37, 38].

 Association of Pelvic Compartment Defects 
with Defecatory Disorders

The frequency of associated pelvic abnormalities in patients 
presenting with AR disorders is high. In a study of patients 
with symptoms of defecatory disorders, DCP showed that 
71 % had cystoceles, 65 % had a hypermobile bladder neck, 
and 35 % had vaginal vault prolapse of >50 % [37]. In another 

Fig. 11.1 A 39-year-old female patient with recurrent lower abdominal 
and pelvic pain with a prior history of endometriosis referred for entero-
clysis prior to pelvic reconstructive surgery for possible small bowel 
obstruction. Recent DCP showed pelvic organ prolapse. (a) Overview 
of filled small bowel and colon following barium enteroclysis which did 
not show small bowel obstruction. (b) Lateral upright rest radiograph 
obtained following (a). No abnormality is seen. (c) Lateral radiograph 
obtained with patient straining. A small amount of rectal and sigmoid 

contrast was expelled but there is no evidence of pelvic organ prolapse. 
S sigmoid; SB small bowel. DCP was done on a locally made commode. 
(d) Rest radiograph of DCP done 1 week before the enteroclysis. 
Patient referred with a clinical history of constipation and dyspareunia, 
exclude anismus. The patient had prior hysterectomy. (e) Strain radio-
graph of DCP showing a Type C enterocele, recto-anal intussusception, 
Stage 1 posterior vaginal cuff prolapse and a Stage 1 rectocele. *PH; V, 
posterior vaginal cuff; E, enterocele
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report [39], 50 % of patients with urinary stress incontinence 
and 80 % of patients with uterovaginal prolapse had symp-
toms of obstructed defecation (prolonged rectal evacuation 
and need for digital assistance) (see Figs. 11.3, 11.4, 11.5, 
and 11.6). Thus, a global functional pelvic floor examination 
is needed in patients with defecatory disorders. The interre-
lationships of pelvic organ prolapse and the competition for 
space cannot be overemphasized [40]. Much of the uncer-
tainty related to the value of DCP has been because of reports 
where the possibilities of functional defecatory disorders 

have been ignored or where benefit has been evaluated in 
terms of outcome, an approach that inevitably includes 
assessment of any treatment [41, 42]. When a particular 
imaging technique is able to assist clinical understanding 
and management, it makes a relevant contribution in its 
assessment [43]. When this has been applied to investigation 
of DCP, the test has been found to be overwhelmingly valu-
able [44]. There is currently no prospective controlled study 
in which patient outcomes both with and without DCP or 
dynamic pelvic MRI have been evaluated [4].

Fig. 11.2 Another patient a 52-year-old female had also with a clinical 
history of constipation and dyspareunia and prior hysterectomy. DPC 
examination during evacuation (a, b) shows a type B enterocele (E) that 
was missed at the dynamic MR examination that she had previously (c). 
Although vaginal opacification was not obtained, the persistent bladder 
catheter (asterisks) marks the bladder neck which in vivo is located at 
the same level as the hymen. An anterior vaginal wall prolapse due to 
cystocele is also present (open arrow) that is demonstrated at MR. (d) 

This other 56-year-old patient with the same complaints of constipation 
and dyspareunia had an anterior vaginal wall prolapse due to a grade 2 
cystocele (arrow) but she also showed at this phase (evacuation) a sig-
moidocele (S) recognized by the barium paste inside and the filling 
defect that represents fecal material (arrowhead). This finding was 
missed at dynamic MR that the patient had previously. Also a grade 1 
rectocele was present. Asterisks (bladder neck)

Fig. 11.3 DCP diagnosis of dyssynergic defecation. (a) 65-year-old 
multipara with prior hysterectomy referred for DCP because of chronic 
constipation and “pressure” on her vagina. Lateral radiograph with 
marked straining A at the end of defecation shows a large contrast 
retaining anterior rectocele (R) and retention of more than two thirds of 

the rectal contents below the main fold (asterisk) consistent with anis-
mus and (b) following vaginal digitations in the toilet show a Stage 2 
enterocele (E) not shown in (a) because of undrained rectocele (R). The 
anterior rectocele is a combined distension and displacement type of 
rectocele; a Stage 2 posterior vaginal wall prolapse
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 Controversies in Pelvic Floor Imaging

“Functional imaging” of the pelvic floor is conducted in an arti-
ficial surroundings that embarrass and inhibit the patient, and 
thus, the images do not represent physiologic defecation. In most 

MR protocols, the patient is imaged recumbent usually supine 
with legs extended rather than upright, a position in which 
patients are usually asymptomatic or less symptomatic. Having 
patient defecate supine in an artificial environment makes an 
embarrassing examination even less acceptable. Although some 
proponents of MRI imaging have stated that women do not mind 

Fig. 11.4 Diagnosis of sigmoidocele and associated pelvic organ pro-
lapses. A 57-year-old multipara with a history of a remote hysterectomy 
and more recently a urinary bladder suspension was referred for DCP 
because of worsening constipation and urinary incontinence. A Lateral 
rest radiograph following evacuation shows retention of almost all the 
rectal contrast below the main fold (arrow) consistent with dyssynergic 

defecation. R, rectum; arrow main fold; arrowhead posterior AR angle. B 
Lateral strain radiograph obtained following posterior vaginal wall digi-
tations in the toilet shows a third-degree sigmoidocele (S), a displacement 
type anterior rectocele preventing the sigmoidocele from prolapsing fur-
ther, a Stage 1 vaginal vault (V) prolapse and a Stage 2 recurrent cysto-
cele (C). Dashed line PCL, dashed dotted line ischiococcygeal line

Fig. 11.5 Diagnosis of intra-vaginal enterocele. (a) 58-year-old patient 
referred for DCP because of excessive straining at defecation and sensation 
of incomplete emptying and urinary incontinence. A Lateral strain radio-
graph obtained following the evacuation phase shows a Type C enterocele, 

Stage 2 cystocele and internal prolapse (arrowhead). *PH. (b) Lateral 
strain radiograph obtained following suction of urinary bladder through 8 F 
catheter and additional evacuation in the toilet shows an intra-vaginal 
enterocele (E) not shown in (a) because of a filled urinary bladder
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defecating supine, we disagree with these statements and find 
this insensitive to patients concerns in our practice although we 
were the first to report that it could be done technically and did 
correlate with some DCP findings [45]. To be called functional, 
pelvic floor examinations should be done sitting in a commode 
similar to what patients do in life. This “functional position” pro-
vides the maximum stress to the pelvic floor, resulting in com-
plete levator ani relaxation which is needed to diagnose 
defecation disorders and show maximum pelvic organ descent 
for accurate quantification of female organ prolapse that can only 
be inferred by physical examination [46–52].

Conclusions comparing supine and upright MRI studies 
demonstrate that sitting MR defecography is not superior to 
dynamic supine MRI for depiction of clinically relevant blad-
der descent and rectoceles [7]. These reflect limitations of the 

reports. The diagnosis of cystoceles and rectoceles is only 
part of the evaluation of pelvic floor abnormalities. In one 
report which showed greater degree of pelvic floor laxity on 
MRI in the sitting position it was concluded that it was not 
superior to standard supine MRI [53]. In another report [7], 
all intussusceptions were missed at supine MRI. AR descents 
of varying degrees and an enterocele, four small cystoceles 
and an anterior rectocele were also missed at supine MRI in 
the same report. No abnormalities seen at supine MRI were 
missed at upright MRI. However, all the missed findings at 
supine MRI were dismissed as not clinically relevant as there 
were no findings at physical examination.

The conclusion was that supine MRI is a valid alternative 
to upright MRI. Our own comparative study with DCP and 
dynamic pelvic MRI with patients defecating supine, both 
methods of examination done on the same patients underes-

timated the extent of prolapse for sites other than rectoceles 
by approximately 15 % (see Figs. 11.2 and 11.7) [45]. The 
underestimates were caused by examining the patients in the 
supine position which has less gravitational influence than 
sitting as well as patients not completely relaxing the levator 
ani. As we gained more experience from our initial report of 
10 patients, some patients have stated that their pelvic symp-
toms were only a problem when standing, sitting, or walking. 
Rectocele size is more influenced by rectal evacuation than 
by gravity. The limitations of physical examination have 
been recognized [36, 40, 46, 48, 54] even when done by 
experienced examiners [40, 46]; hence, the exclusion of 
abnormalities missed was not clinically relevant in the 
Bertschinger et al. [7] study because there were no physical 
examination findings should be questioned.

Physical examination does not allow for complete levator 
relaxation and therefore will miss more prolapses than defe-
cography. In another report that showed MRI diagnosing 
more enteroceles than DCP and physical examination, both 
MRI and DCP were limited to a single-phase examination in 
which straining and evacuation of all opacified pelvic organs 
were performed at the same time. DCP did not involve the 
opacification of the small bowel in that report. These 
represent inferior techniques of performing these studies and 
will miss significant prolapse. In our current modification, 
diagnosis of peritoneoceles and enteroceles is done follow-
ing emptying of the urinary bladder and rectum/rectoceles, 
hence recognition of a widened rectovaginal space is maxi-
mized for the diagnosis of peritoneoceles or enteroceles. 
Without complete emptying, these organs block descent of 
other organs. In addition, in patients with slow intestinal 

Fig. 11.6 Global characterization of pelvic floor by MR defecography 
of three different patients with the same major complaint of constipa-
tion. All three images were obtained at maximum strain post evacuation 
done in supine position. In all three cases the contrast resolution allows 
for a clear distinction between the pelvic compartments with easy iden-
tification of the bladder (B), uterus (U), vagina and rectum and also the 
plane of the hymen. In the first case (a) a grade 3 peritoneocele is pres-

ent being recognized by its fat content (arrow). No other abnormalities 
were diagnosed in this patient. In the other two patients (b, c) an ante-
rior vaginal wall prolapse due to grade 2 cystoceles (arrowhead) and 
posterior vaginal wall prolapses due to grade 2 rectocele (b) and grade 
3 rectocele (c) (open arrows) without uterine prolapse are recognized. 
It was also present in both cases a fixed perineal descent. Note the 
abnormally low anorectal junction (asterisks)

11 Functional Anorectal Imaging: Radiologic Considerations and Clinical Implications



160

transit, oral contrast may not have reached the small bowel. 
The contrast in the small bowel makes diagnosis of entero-
celes more apparent because of the influence of gravity. In 
MRI studies done functionally sitting in a commode and def-
ecation is part of the routine, the results will be comparable 
with DCP [15]. Conclusions and recommendations done 
with pelvic MRI supine even when done defecating do not 
consider the high reoperation rate in women who have under-
gone pelvic surgery [55]. Many pelvic floor surgeons believe 
that an attempt to correct all pelvic support defects, whether 
asymptomatic or not [56] should be done at one setting. If 
comprehensive repair is not done, coexisting asymptomatic 
support defects may become symptomatic within a relatively 
short time. The failure to recognize the full extent of pelvic 
organ prolapses pre-operatively based on physical examina-
tion done supine and the compartmental clinical approach to 
pelvic floor dysfunction (the “politics of the pelvic floor”) 
may explain the high reoperation rate [57]. The reason 
women develop pelvic floor defects is likely multifactorial 
[58, 59] and the failure of surgical repair is not well under-
stood. The relatively high rate of repeat surgery may reflect 
failure to recognize the full extent of prolapses pre- 
operatively if assessment is based predominantly on physical 
examination or incomplete methods of imaging where the 
levator ani is not fully relaxed. MRI done supine may be 
inadequate for recognition of AR disorders such as internal 
(intra-anal rectal intussusception) prolapse. These conditions 
are more reliably diagnosed when patients defecate during 
DCP or while seated in an open magnet [26, 36, 38, 50]. 
Currently, however, the relevance of DCP vs. dynamic pelvic 
floor MRI to patient outcomes has not been adequately 
addressed in a scientific manner.

The superior contrast resolution of MRI particularly in the 
anterior compartment requires [15] the use of endovaginal coil 
[5]. This is invasive and makes an embarrassing examination 
less acceptable to patients and will affect demonstration of pro-
lapses because of space competition. The coil literally acts like 
a pessary, a device used to passively treat prolapse. In another 
report on patients with fecal incontinence, the results of MRI 
studies have led to a change of surgical therapy in 67 % of 
patients in whom some form of surgery was required to treat 
fecal incontinence [15]. It should be noted that the anal sphinc-
ters can be visualized with the body coil alone or with a phased-
array or endoluminal coil [4, 60]. Examination with an 
endoluminal coil results in higher spatial resolution but a lim-
ited field of view. The spatial resolution provided by either a 
phased-array or a body coil is probably insufficient to aid in the 
diagnosis of sphincter abnormalities [61]. Rigid endoanal coils 
are preferred for optimal image quality and result in over-
compression of adjacent structures. The use of T1-weighted 
sequence (e.g., fast spin-echo) with contrast medium increases 
cost, and their superiority over other sequences has not been 
established [4, 60]. The endopelvic fascia is not well visualized 
on conventional MRI; similar to DCP, defects or laxity is 
inferred indirectly through secondary findings [5]. An endo-
vaginal coil [62] is needed to show these fascial condensations 
and their clinical significance as related to surgical repair may 
be irrelevant. Endoanal MRI is time-consuming compared to 
endoanal ultrasound (approximately 30 vs. 5 min) [61, 63]. In 
patients with anal incontinence, the findings at DCP can be 
used to recommend which appropriate imaging approach should 
be used. If incontinence is noted at rest in the pre-evacuation 
phase of the DCP, which suggest internal anal sphincter dam-
age, endoanal ultrasound is recommended; if incontinence is 

Fig. 11.7 Rectocele in a male. A 60-year-old male referred for proc-
tography because of constipation; history of prior prostatectomy. (a) 
Lateral radiograph obtained shows a moderate size outpouching (arrow) 

retaining contrast. (b) Frontal radiograph obtained during straining 
shows a postero-lateral hernia retaining contrast medium (arrow)
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noted when straining, endoanal MRI is recommended as it has 
been shown to be more accurate for the evaluation of the exter-
nal anal sphincter than endoanal ultrasound [4, 15, 60]. Whether 
either of these changes surgical approach is not well studied. 
Putting together a separated anal sphincter which was damaged 
years earlier at childbirth may have little relevance on a 60-year-
old patient. The neuromuscular function is probably of more 
significance and explains the relatively poor outcomes in anal 
sphincter repair in most long-term studies. The use of an open 
MRI system with patients defecating makes it “functional” 
similar to DCP [15]. With an open architecture magnet, how-
ever, one must contend with images of a lower signal-to-noise 
ratio and soft tissue resolution [5]. To make it a single non-
invasive functional study to look at specific organ prolapse and 
direct visualization of the supporting structures specialized 
coils are needed to improve soft tissue resolution and visualize 
the pelvic supporting structures and fascial condensations. 
Specialized coils will make dynamic pelvic MRI more intru-
sive. Nonetheless even with the images obtained with current 
open MR systems, visualizing the soft tissue structures in obese 
patients to see reference points is better with MRI than DCP.

In our experience, patients who weigh >200 pounds and 
handicapped patients who cannot be seated safely in a stable 
position with the upright commode with DCP should undergo 
dynamic MRI done supine particularly if fecal incontinence 
is the clinical presentation. Placement of two markers aligned 
(pellets) on the inner lateral support of the DCP commode 
aids in visualizing the ischial tuberosities and ensures that 
measurements made (if the pubococcygeal line (PCL) is 
used) are midline with DCP. The volume and consistency of 
rectal pastes for DCP has undergone several modifications 
since the article of Mahieu et al. [64–66] and is standardized 
[33] in most DCP protocols. In MRI protocols, however, gels 
of varying amounts (from 60 to 120 mL) are used [10, 16, 19, 
67]. The consistency and volume results in suboptimal 
straining particularly in the supine position that may mask 
the degree of pelvic organ prolapse and results in diminished 
conspicuity of visceral descent [67]. Some MR protocols 
using open MR system with appropriate contrast (potato 
starch consistency) have compared their protocol with MR 
using gel and have shown that the size and the degree of 
anterior rectocele evacuation and intussusception size are 
often underestimated when ultrasound gel is used for rectal 
enema [68]. In our modification of the DCP, prior to the 
administration of the rectal paste, high density low viscosity 
barium (50 mL Polibar, Bracco Diagnostics) is introduced 
followed by 50 mL of air from the same syringe. This 
improves rectal mucosal coating and diagnosis of rectal 
intussusceptions, entities that are important in the surgical 
management of AR disorders [69]. The vaginal paste allows 
us to delineate the vaginal fourchettes which are important 
anatomic landmarks in localizing the PH, the reference point 
used for the ICS POP-Q [70] which we have adopted to DCP 
for staging of prolapse [33]. A current problem with DCP is 

that there is no commercially available commode for DCP 
examinations to our knowledge. A similar problem with MR 
is that only a few open magnet MRI systems are currently 
installed in radiology departments hence most dynamic pel-
vic MRI are done supine with extended legs. The DCP com-
mode, however, can be constructed [71] (see Figs. 11.1 and 
11.7). AR and pelvic floor dysfunction cause significant 
morbidity in women [1, 2, 33]. It appears to be an epidemic 
nobody talks about [33]; hopefully, a manufacturer will 
resolve this dilemma.

Although variable from country to country, important addi-
tional factors that should be considered are economics, logistics, 
and demonstrable clinical advantages of one method over the 
other. In our practice, pelvic MRI costs three to four times more 
than DCP. If the management consideration is based on diagno-
sis of prolapse, DCP is reliable, however, if visualizing the 
structural integrity of pelvic supportive tissues and endopelvic 
fascia is the relevant question to management, pelvic MRI with 
endoluminal coil to improve soft tissue resolution is the imaging 
of choice. Again, the disadvantage the coil has on displacing 
prolapse cannot be overemphasized if the examination was also 
done to evaluate pelvic organ prolapse. In most institutions in 
the USA the additional expense incurred with MRI compared 
with DCP and the relative lack of accessible time on an MR unit 
that is subject to heavy demand by other clinical specialties are 
important factors to consider. The logistics of performing a tai-
lored examination (drainage of an undrained bladder and emp-
tying of rectum or rectoceles) which will tamponade enteroceles 
or sigmoidoceles are important  diagnostic considerations [41]. 
Another factor in our experience is the reluctance of many tech-
nologists to perform a longer, more complex examination. We 
were one of the earliest investigators who compared dynamic 
pelvic MRI done supine to DCP [46]. The attraction of a new 
technology and the lack of ionizing radiation in addition to eco-
nomic considerations in private practice made us initially favor 
pelvic MRI done defecating supine in our prospective compari-
son of 10 patients, a number too limited to make appropriate 
recommendations. As we have gained more experience with the 
technology we have reverted back to DCP. Evacuation is pivotal 
for the evaluation of AR disorders and pelvic organ prolapse 
whether done with radiography or MR [33, 53] but making 
women defecate supine with extended legs without an open 
architecture magnet is not “functional” in our experience. Some 
patients in our practice have stated that they are not symptom-
atic in the supine position but perceive the pressure or bulging 
when they are sitting or upright. Our current DCP technique is 
faster than our prior technique [47]. Thus, when the relevant 
management question is on the anatomic/structural demonstra-
tion of the pelvic supporting tissues, a static-high definition 
MRI gives good soft tissue definition of the muscles and/or con-
nective tissue tears that may alter management—information 
that can only be inferred with DCP [4, 61, 62, 64]. There is no 
controversy when soft tissue spatial resolution is the relevant 
consideration for management.
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 Imaging Pelvic Organ Prolapse 
Quantification/Grading

The radiology community has paid little attention to devising 
a grading or scoring system that has clinical correlates and 
understandable to clinicians who use the ICS POP-Q to stage 
pelvic organ prolapse [70]. Other clinical classification sys-
tems from colorectal surgeons for defecatory disorders  
[72, 73] have also not been addressed. With both DCP and 
“dynamic” pelvic MRI, grading of prolapses has been defined 
in reference to the PCL. In fact, there have been variable defi-
nitions in the literature where this line should be extended pos-
teriorly from the inferior symphysis border. Most commonly, 
the line is described to extend from the inferior symphysis 
border to the sacrococcygeal junction [51]; others extend this 
line to the tip of the last horizontal sacrococcygeal joint [27], 
or the tip of the coccyx [66, 74, 75] while others join the infe-
rior symphysis line to the coccygeal joint (joint not specified) 
[66, 74–76]. The PCL is considered to represent the approxi-
mate line of attachment of the pelvic floor muscles. In normal 
individuals, the levator plate is parallel to the PCL. Prolapse is 
inferred by imaging if a pelvic organ extends below the 
PCL. Two other reference lines, the H and M lines were intro-
duced by Comiter et al. [10] to identify pelvic floor relaxation 
and prolapse. The H line measures the distance from the infe-
rior symphysis pubic to the posterior AR junction in the mid-
sagittal image and is indicative of the anteroposterior width of 
the levator hiatus. The M line is drawn perpendicular from the 
PCL to the most distal aspect of the H line and is indicative of 
the descent of the levator hiatus from the PCL. In that study, 
the H and M lines in normal women measured approximately 
5 and 2 cm, respectively. These lines can also be drawn with 
the DCP but has not been adopted. Little is described in the 
literature quantifying the severity of prolapse using these ref-
erence lines. The ICS POP-Q has no correlates to the PCL and 
the H and M lines. These lines cannot be inferred clinically. 
The clinical ICS POP-Q uses the PH as the reference line [70]. 
This is because patients perceive the pressure/and or see a 
bulge when the prolapsing organ abuts or displaces the PH 
[77]. Singh and Berger [78] proposed a new method of grad-
ing with MRI using the same landmark as the clinical grading 
system. A new reference line, the midpubic line (MPL), cor-
responded to the PH in their cadaver study. Their early results 
showed good correlation with their clinical staging. More 
recent studies showed that the MPL has greater agreement 
with clinical staging than does the PCL. However, neither ref-
erence lines showed good agreement with clinical staging 
[79]. In a recent literature review [80], none of these reference 
lines showed clear superiority and this may relate to the fact 
that there is no complete levator ani relaxation during physical 
examination. The PCL, however, had the advantage of being 
the most widely used and is associated with high agreement 
for the evaluation of anterior and middle compartments.  

The PCL as a reference point may have validity with colorectal 
surgeons [30–32, 80–83]. The agreement between methods of 
examination in the posterior compartment is lower for 
MRI. There is also high variability of pelvic MRI measure-
ments among readers despite centralized training [80]. 
Interobserver agreement in the interpretation of DCP is reli-
able and reproducible [84]. In our experience using DCP, the 
use of the MPL will overstage prolapses [33]. Using the PCL 
will also overstage prolapses because it is higher than the 
MPL. This is because the PH in vivo is more anterior than the 
MPL in cadavers. It is at or slightly anterior to the anterior 
pubic line in patients in the sitting position. It is also variable 
from patient to patient and moves with straining—hence the 
lack of agreement between methods of staging and the high 
interobserver variability in measuring reference points with 
MRI. Anatomically, the external urethral meatus is at the same 
level as the PH in vivo; it is immediately posterior to the vagi-
nal fourchettes. The vaginal fourchettes are seen on DCP as 
the most anterior segment of the vagina where the vaginal 
paste leaks out of the introitus inferiorly and superiorly. 
Because our current method of performing DCP, where a 
small urinary bladder catheter is left in place during the pre-
evacuation and functional  (evacuation) phases, determination 
of the PH in each patient is simplified (see Fig. 11.8). In our 
prior report, we determined the PH with an opaque marker 
(pellet) secured in the urethral meatus and localized it imme-
diately posterior to the vaginal fourchettes [33] on DCPs. A 
line drawn crossing the posterior margin of the fourchettes 
parallel to the plane of the anterior cortex of the pubic bone 
determines the PH (see Fig. 11.9). In the DCP POP-Q, this 
plane is localized in the pre-evacuation or start of evacuation 
phases and the image selected which clearly shows it as it may 
be difficult to localize this plane precisely after defecation. 
The distance is marked from the anterior cortex of the pubic 
bone and a line parallel to the pubic bone is drawn in the rest 
and defecating/straining radiographs post-defecation and stag-
ing is measured from this line. Staging pelvic organ prolapse 
with DCP with similar reference point to the ICS POP-Q 
allows better communication between radiologists and sur-
geons. Our experience shows that this staging method is 
understood better by referring clinicians than using the PCL or 
the H or M lines. Pelvic organ prolapse staged with imaging 
studies done functionally will not correlate with physical 
examination (ICS POP-Q) findings since the levator ani is not 
maximally relaxed with the Valsalva maneuver in the supine 
position [84, 85]. This is why DCP and dynamic pelvic floor 
MRI in an open magnet with defecation in prior comparisons 
with physical examination have shown more abnormalities 
than the clinical examination [12, 47, 50, 52]. The imaging 
POP-Q is meant to complement the ICS POP-Q and not to 
compete with it [33]. The clinical POP-Q looks at different 
vaginal points whereas the imaging POP-Q is organ specific. 
DCP has proven value in patients with defecation disorders and 
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Fig. 11.8 Determination of the level of the PH with DCP, the reference 
point for staging pelvic organ prolapse. Lateral radiograph obtained (a) 
with the patient in the fluoroscopic table with a marker (arrow) secured 
at the level of the urethral meatus following contrast administration into 
the urinary bladder. Anatomically in vivo, the hymen is at the same 
level as the urethral meatus which is immediately posterior to the vagi-

nal fourchettes (b) at rest following placement of vaginal and rectal 
contrast, (c) during straining, D at rest following defecation, and E dur-
ing marked straining following defecation. Level of vaginal fourchettes 
is marked by asterisk. The leading edge of the anterior rectocele is ante-
rior to the level of the PH, a stage 2 ICS posterior vaginal wall 
prolapse

Fig. 11.9 Gross specimen showing the plane of the hymen. The white 
line is anterior to the anterior cortex of pubic bone crossing the vaginal 
fourchettes

in the diagnosis of associated prolapse in other compartments 
that may be clinically unrecognized [37]. Clinical examination 
enables the identification of only approximately 50 % of 
enteroceles but fares better in the recognition of rectoceles and 
cystoceles, an area where dynamic MRI is claimed to be supe-
rior to DCP [7]. The need for a small amount of contrast in the 

urinary bladder is poorly understood by radiologists who use 
the PCL as the reference point [86]. Although it appears that 
the extrinsic pressure by the urinary bladder on the anterior 
wall of the vagina can be discerned when using the PCL, it is 
not the leading edge of a cystocele relative to the PH. It cannot 
be accurately localized relative to the PH without contrast 
when using the DCP POP-Q. The presence of the catheter 
allows for faster drainage of urinary bladder especially those 
with urinary retention making the examination faster and 
ensuring that prolapses are not tamponade by an undrained 
bladder (see Fig. 11.5). Additionally, mobility of the bladder 
neck can be measured with the presence of the catheter and the 
contrast in the urinary bladder (see Fig. 11.10).
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The lesser sensitivity of clinical examination compared to 
functional imaging is almost certainly related to the patient’s 
inability to relax the levator ani completely while perform-
ing the Valsalva maneuver. This should be understood to pre-
vent further research trying to correlate imaging studies done 
functionally with clinical examinations. Vaginal topography 
staged with the ICS POP-Q clinically will not correlate with 
visceral position shown by the DCP [85]. The role of imag-
ing in the management of AR and pelvic floor dysfunction is 
not completely understood. Our analysis of the literature 
relative to comparison of different imaging methods and the 
correlation of imaging with physical examination findings 
suggest that most comparisons are flawed as different land-
marks and methods of examinations are used. Although the 
factors that lead to failure of surgical repair are not well 
understood and multifactorial, it appears that the limitations 
of physical examination in diagnosing all prolapses may lead 
to incomplete surgeries and may contribute to the high reop-
eration rate [56]. It is advisable to identify all areas of pro-
lapse pre-operatively and plan accordingly as asymptomatic 
defects may become symptomatic within a relatively short 
time and all may require correction: ideally this is done at 
one surgical setting [87, 88]. Although incompetence of the 
internal and external anal sphincters can be predicted by his-
tory and by the rest and strain images obtained in the pre- 
evacuation sequence of a DCP [34] it cannot objectively 
demonstrate the structural defects that are shown with MRI 
using endoluminal coils [62, 89]. The role of DCP is in the 
diagnosis of commonly associated occult prolapses [37]. It 
remains the method of choice for patients who present with 
any symptom of the obstructed defecation syndrome [73]. 

Radiologists performing “functional” pelvic floor 
 examinations should understand why it is relevant to use the 
PH as the reference point in staging pelvic organ prolapse 
[77]. Patients present to their physicians when they feel pres-
sure or see the bulge suggesting laxity of pelvic support 
when the organs are close to or impinge on the hymen. Most 
prolapse is not truly symptomatic until it reaches the PH 
[77]. The use of the PH as a reference point, however, has 
limitations. It is a movable structure and measures vaginal 
points and not organ specific, hence the imaging POP-Q 
complements the clinical ICS POP-Q well. This is particu-
larly true for posterior cul-de-sac prolapses and internal rec-
tal prolapses. Additionally, AR symptoms do not correlate 
with the degree of posterior vaginal wall prolapse, nor does 
the presence of prolapse equate to abnormal physiologic test 
results. Bowel symptoms may result from primary AR 
abnormalities, which are demonstrated by functional studies 
[90]. In many cases, DCP is the only way these conditions 
may be reliably diagnosed.

 Imaging Diagnosis, Limitations, and Clinical 
Relevance

 Functional and Structural Disorders 
of Defecation

Differentiating functional from structural causes of 
obstructed defecation is difficult clinically. Constipation is a 
symptom, not a sign, and is based on the patient’s perception. 
In the anorectum, most abnormalities are seen during and at 

Fig. 11.10 Diagnosis of anterior vaginal wall prolapse. DCP performed of 
a 70-year-old patient who presented with a feeling of “something bulging” 
and urinary voiding dysfunction. (a) The axis of the urethra (U) is horizontal 
even at rest. Also note axis of the vagina (V) and Stage 1 uterine prolapse. C, 
cervix; U, urethra marked by catheter; white asterisk level of bladder neck; 
black asterisk PH. (b) Lateral strain radiograph shows displacement of the 

urethrovesical junction (white asterisk) by >1 cm from rest. The horizontal 
axis of the urethra and vagina is only minimally increased. A Stage 2 dis-
placement anterior rectocele (R) is seen. The leading edge of the anterior 
rectocele (R) is at the same level as the PH (arrow) but measured from the 
anterior anal margin, the symptomatic rectocele would have been classified 
as small with conventional proctographic classification
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the end of defecation. Rest and strain sequences without 
defecation as performed with some MR protocols are inade-
quate examinations. Evacuation while sitting on a commode 
in a position similar to that which precipitates the symptoms 
is logical. This is not achieved with supine MRI with patients 
legs extended and in protocols with rest and strain sequences 
only. DCP findings infer structural disorders by showing the 
maximum extent of intussusceptions or prolapses as well as 
demonstrate functional information in the diagnosis of defe-
cation disorders. Dynamic pelvic floor MRI with the use of 
open architecture magnets achieves similar results with the 
exception of protocols that do not use fecal consistency rec-
tal contrast and only uses ultrasound gel as rectal contrast. 
Intra-anal rectal intussusception (internal prolapse) may not 
be as apparent with MR since the mucosal folds are not well 
shown using sonographic gel. Determining the level of the 
ischial tuberosities in obese patients is difficult with 
DCP. Placing markers (pellets) on the lateral supports of the 
commode partially alleviates this problem and also helps 
determine the midline where prolapse severity is measured 
using a centimeter mid line marker. The DCP prolapse stag-
ing can be applied to dynamic pelvic MRI if the vaginal four-
chettes can be identified. AR angle measurements have a 
wide variation or overlap of normality with abnormality [24, 
66, 74, 91–93]; hence, its measurements do not appear to 
have relevance to management. Over emphasis on angle 
measurements has led some authors to question the clinical 
relevance of DCP [42]. Rectocele, rectal mucosal intussus-
ceptions, rectal prolapse, solitary rectal ulcer syndrome 
(SRUS), descending perineum syndrome, enterocele, and 
sigmoidocele are common structural pelvic floor disorders 
that affect AR function.

 Dyssynergic Defecation

This has been described in the literature with a plethora of 
other terms such as anismus, pelvic floor dyssynergy, para-
doxical puborectalis contraction, non-relaxing puborectalis, 
pelvic outlet obstruction, and spastic pelvic floor syndrome. 
The term dyssynergic defecation has been recently recom-
mended by several experts [8, 94]. This is not a clear-cut diag-
nosis. Historically, this has been diagnosed in patients with a 
history of prolonged straining during defecation if there is 
inappropriate puborectalis muscle contraction and if patients 
are unable to expel a balloon filled with 60 mL of water. It was 
initially assumed that this would be shown during defecogra-
phy as a persistent indentation posteriorly, just above the AR 
junction. This finding has been poorly predictive of the diag-
nosis [36, 95]. In the study by Halligan et al., prolonged and/
or incomplete evacuation of contrast material was shown to be 
far more sensitive and specific finding and was present in 83 % 
of patients and none of the control subjects. Rectal emptying 

is a passive phenomenon, due to raised intra-abdominal 
pressure squeezing contrast out of the rectum. The combina-
tion of prolonged and incomplete evacuation gave a positive 
predictive value of 90 % compared with a physiologic diagno-
sis of anismus. A recent study has shown that normal electro-
myographic results or the ability to expel a 60-mL balloon 
does not exclude the presence of pelvic floor dyssynergy on 
defecography [96]. This adds further confusion as to which 
should be used to guide the recommendation for (and to then 
measure response) to biofeedback [97, 98]. The success of 
biofeedback treatments in these patients supports the value of 
making this diagnosis [61]. This is the importance of catego-
rizing posterior compartment defects into functional and ana-
tomic abnormalities which is reliably done with DCP [34]. In 
the past because puborectalis muscle dysfunction has been the 
main focus, a proctographic diagnosis of anismus was conven-
tionally based on a prominent puborectalis muscle impression 
during voiding together with failure of the AR angle to open. 
There is little evidence that these findings are specific and 
simultaneous electromyographic and defecographic study has 
shown no correlation between muscular activity and AR junc-
tion configuration [96]. It is more appropriate to base a procto-
graphic diagnosis on evacuation failure. Healthy subjects void 
rapidly and completely in contrast to patients with anismus 
whose evacuation is prolonged and incomplete, a difference 
that can be quantified by DCP [36]. This has not been done 
with pelvic MRI. Another study has shown that puborectalis 
morphology and AR angle measurements did not differentiate 
patients with anismus from asymptomatic controls but that 
prolonged and incomplete contrast medium voiding during 
proctography was highly specific [99] (see Fig. 11.3). The 
time taken to initiate anal canal opening and the rate of evacu-
ation are more relevant than the final percentage of contrast 
evacuated because most patients will eventually fully empty 
their rectum if given enough time. Much of the uncertainty 
related to the benefits of DCP has been generated because of 
studies where the possibilities of functional diagnoses have 
been ignored, or where benefit has been evaluated in terms of 
outcome, an approach that inevitably includes assessment of 
any treatment [42, 43]. When this has been applied to evacua-
tion proctography, the test has been overwhelmingly found to 
be valuable.

 Rectocele

This refers to protrusion of the rectal wall, usually anterior 
towards the vagina. However, posterior rectocele may also 
occur as well as perineal rectocele. DCP and dynamic pelvic 
MRI can demonstrate rectocele, measure its size, and iden-
tify retention; however, its usefulness in clinical work-up has 
been limited. Eighty percent of asymptomatic controls may 
show small rectoceles [66, 91]. It is common in women after 
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childbirth, particularly in patients with pelvic prolapse being 
present in 78–99 % [47, 100]. They may also be seen in 
obstructed defecation without prolapse and with dyssynergic 
defecation [101]. A depth of <2 cm is considered within nor-
mal limits [66] and may be considered large if >3.5 cm [102] 
with conventional DCP grading. If the depth and area of a 
rectocele are measured when filled and at the end of evacua-
tion, retention of >10 % area defines barium trapping [103]. 
The size and trapping controversy is what makes grading 
with traditional radiology reference points limits its useful-
ness in management, hence clinical correlation is required 
[104]. As stated earlier, patients feel the pressure or the bulge 
when the leading edge is close to or beyond the PH hence 
grading rectoceles with the DCP POP-Q has relevance (see 
Fig. 11.10). Imaging measurements from the anterior anal 
margin may have limited the clinical usefulness of procto-
graphic rectocele diagnosis. It may also make it better under-
stood by referring clinicians if anterior rectoceles are 
categorized into distension rectocele (Type 1) and displace-
ment rectocele (Type 2) with the imaging POP-Q staging 
since they have different anatomical, clinical, and therapeu-
tic profiles (see Fig. 11.3) [105]. Clinical studies have shown 
that distension rectoceles are seen in patients with dyssyner-
gic defecation and displacement rectoceles with excessive 
PFD or prolapse. Digitation provides convincing supporting 
evidence of the presence of a rectocele and is frequently seen 
when contrast trapping is present. Clinically, the only two 
symptoms to improve reliably with surgery are digitations 
and presence of the bulge. Small postero-lateral herniation of 
the rectum may result from levator ani damage during child-
birth, and if >4 cm indicates an ischiorectal hernia [106]. 
Small anterior outpouchings may be seen after prostatec-
tomy and have been reported in 17 % of men with obstructed 
defection (see Fig. 11.7) [106, 107].

 Rectal Intussusceptions and the SRUS

Unlike children where rectal prolapse is secondary to an eti-
ology such as malnutrition or cystic fibrosis, it is idiopathic 
in adults. There is a female preponderance with nulliparous 
and multiparous women almost equally affected although it 
is more common with generalized pelvic floor prolapse. 
Diagnosis is made clinically during forceful straining but 
defecography suggests that a significant proportion is missed 
on clinical examination [108]. Early studies with cineradiog-
raphy have suggested that prolapse is initiated by an in- 
folding of the rectal wall, which then intussuscepts into the 
anal canal and protrude beyond the anal verge to form an 
external prolapse [19]. Intussusceptions are classified as 
intra-rectal (rectorectal), intra-anal (internal prolapse), and 
extra-anal rectal intussusceptions (rectal prolapse). 
Rectorectal intussusception is diagnosed when the rectal 
mucosal folds intussuscepts but do not go below the level of 

the upper recto-anal margin. It is diagnosed as internal pro-
lapse if the rectal fold extends below the anal margin and 
rectal prolapse if it extends below the anal verge (see 
Fig. 11.11). Imaging protocols that do not show the folds 
may not be able to make these precise classifications unless 
it is extra-anal. The dynamic change in the anal canal width 
as the rectal fold enters is the most definite evidence of inter-
nal prolapse [109]. SRUS is almost always associated with 
either recto-anal or extra-anal intussusceptions. Mucosal 
ulceration is believed to result from forceful straining against 
an immobile or a non-relaxing pelvic floor together with 
trauma from digital manipulations as well as from ischemic 
necrosis of the intussuscepting rectal mucosa.

Patients usually present with rectal bleeding or pain, 
mucus discharge, straining and tenesmus, and a feeling of 
incomplete evacuation. About 55 % of patients present with 
constipation, 20–40 % with diarrhea, and 25 % are asymp-
tomatic [110]. A quarter of these patients are misdiagnosed 
and treated as inflammatory bowel disease. The extent and 
direction of mucosal intussusceptions are reliably shown 
during the evacuation phase of a DCP. In one “dynamic” 
 pelvic MRI study [7], all intussusceptions were missed at 
supine MR. The term “solitary rectal ulcer” is misleading 
because only erosion or erythema may be seen and more 
than one ulcer is often present [109]. The word “syndrome” 
was added because it was associated with other AR disorders 
and dysfunction of pelvic floor musculature (Fig. 11.11c) 
[111]. A clinical and defecographic diagnosis of rectal pro-
lapse and the presence of SRUS in association with rectal 
intussusceptions are the best indicators for surgical correc-
tion [112]. Since constipation maybe the underlying mecha-
nism for this disorder, surgery should only be performed in 
highly selected cases as the intussusceptions may merely be 
a secondary phenomenon [110]. Functional measurements of 
emptying are therefore important [95, 113].

Descending perineum syndrome and anterior 
mucosal prolapse

Parks and Hardcastle [114] linked chronic straining to PFD 
and anterior mucosal prolapse at proctoscopy when the 
patient strains. DCP can be used to suggest the diagnosis and 
measure the position of the pelvic floor at rest, when it is 
stressed by the weight of the abdominal contents in the sit-
ting position, and on evacuation, when opening of the anal 
canal provides a clear end point. In younger patients, the pel-
vic floor is higher at rest, with greater descent at evacuation 
(dynamic perineal descent) of the AR junction. The converse 
applies to the elderly, with more descent at rest and less 
change at evacuation (fixed perineal descent) [115]. A low 
pelvic floor at rest is suggestive of muscle weakness and 
stretching of the elastic tissue of its fascial supports [116]. 
Perineal (AR) descent in this syndrome is defined as >3 cm 
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or the AR junction is >3 cm below its normal position (at or 
above level of ischial tuberosities) at rest [66]. Imaging stud-
ies done supine or in the lateral position underestimate peri-
neal descent which becomes maximal only at onset of 
defecation in the sitting position. The position of the pelvic 
floor is significantly higher at rest when the patient is in the 
left lateral position than when seating [7, 67, 117]. Excessive 
perineal descent at DCP may predict future anal inconti-
nence [118].

Patients with the descending perineum syndrome present 
with tenesmus, pain, and sometimes bleeding. It was initially 
described as a proctologic diagnosis. The characteristics of 
anterior mucosal prolapse at DCP are variable. Inversion of 
the anterior rectal wall over the anal canal is a common find-
ing with rectoceles [93] but should not enter the upper anal 
canal. Prolongation of the anterior rectal wall into the upper 
rectum without widening of the canal is suggestive of ante-
rior mucosal prolapse (see Fig. 11.12). In one study [119], 
anterior rectocele and abnormal perineal descent were pres-
ent in 70 % of women with anterior mucosal prolapse.

 Enterocele, Sigmoidocele, and Peritoneocele

The incidence of enteroceles may have increased as a result of 
the widespread performance of prolapse or incontinence proce-
dures that elevate the anterior vaginal wall exposing the poste-

rior vaginal wall to increased intra-abdominal forces. This leads 
to enterocele formation and vaginal vault prolapse because 
damage occurs at the level of the vaginal apex. Enteroceles were 
seen in 64 % of patients who had undergone hysterectomy and 
in 27 % of those who had undergone cystopexy. Hysterectomy 
is not considered the risk factor for future prolapse unless the 
hysterectomy was performed for prolapse [87]. Urethropexy 
performed for incontinence pre- disposes to enterocele forma-
tion by lifting the anterior vaginal wall forward and opening up 
the cul-de-sac. Urethropexy has generally been replaced with 
the urethral sling procedure which is claimed not to increase the 
frequency of enterocele formation [87]. Enteroceles become 
evident only at the end of evacuation because of the space occu-
pied by the distended rectum and urinary bladder. Repeated 
straining and making sure the urinary bladder is emptied after 
defecation are essential for the recognition of enteroceles. In 
one study [51], almost half (43 %) of enteroceles were seen only 
following evacuation and emptying of the urinary bladder 
emphasizing the importance of the post-evacuation/toilet phase 
of DCP. Evacuation should be as complete as possible because 
the unemptied rectum/rectocele and urinary bladder can prevent 
descent of an enterocele (see Fig. 11.3). Obtaining a post-toilet 
radiograph and emptying the urinary bladder with a catheter 
particularly those with urinary retention offers the best opportu-
nity to diagnose enteroceles. Intra-vaginal enteroceles, unlike 
those that prolapse into the rectovaginal space, often compete 
with a cystocele; if the cystocele is not sufficiently drained, the 

Fig. 11.11 Rectal intussusceptions. A 55-year-old nullipara with his-
tory of prior hysterectomy referred for DCP because of a sensation of 
vaginal pressure and constipation. (a) Lateral image obtained at rest 
following defecation shows near complete emptying of the rectum and 
an anterior rectocele. Note rectal intussusception into the proximal anal 
canal (arrow). SB small bowel; V vaginal vault; arrowhead urethrovesi-
cal junction; larger inferior asterisk PH (note clear delineation of both 
anterior and posterior vaginal fourchettes immediately anterior to aster-
isk), small asterisks in inferior symphysis margin (anterior) and tip of 
coccyx (posterior) indicates level of PCL. Straight line between anterior 
and posterior cortices of pubic bone indicates mid pubic line. (b) 
Lateral image during maximum straining at defecation shows a Type B 
enterocele (SB) prolapsing behind vaginal vault which was not seen at 

rest. Rectal intussusception is now noted to be below the anal verge 
(extra-anal). Also note Stage 2 cystocele displacing anterior vaginal 
wall inferiorly. A hypermobile bladder neck is also seen gauged by the 
degree of inferior displacement of the urethrovesical junction (arrow-
head) from rest to strain (>10 mm). (c) Rectal prolapse and 
SRUS. Lateral radiograph of a 55-year-old patient referred for DCP 
because of rectal bleeding and severe pelvic pressure. Intussusception 
of the rectum (R) through the anal canal with a short segment seen 
below the anal verge (arrow). Associated Stage 1 vaginal cuff prolapse 
(V), Stage 2 (Type C) enterocele (E), and anterior rectocele (A) are 
seen. Global pelvic floor descent can be inferred by the marked increase 
distance from the AR junction (asterisk) to the level of the ischial 
tuberosities
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presence of a coexisting enterocele may be overlooked or mini-
mized (Fig. 11.5) [33, 37].

Enteroceles may be overdiagnosed owing to a lack of a 
clear definition of its diagnosis. A range from to 2 to 5 cm has 
been considered normal small bowel descent below vaginal 
apex [87]. Additionally, the vaginal apex moves. Enteroceles, 
sigmoidoceles, and peritoneoceles have been conventionally 
graded using the PCL but this may have little clinical signifi-
cance. Controversy has existed as to whether enteroceles 
cause pressure on the rectum and obstruct rectal evacuation 
(the so-called defecation block). A prior report has suggested 
that it does [120] while a more recent study claimed that 
enteroceles do not obstruct rectal evacuation [121]. A more 
recent report has shown that enteroceles cause symptoms of 
obstructed defecation [73]. A clinical radiologic classification 
has been proposed by Morandi et al. [73]: Type A when the 
small bowel extends below the PCL during marked straining 
and returns back at rest without reaching or compressing the 
rectal ampulla, Type B when the enterocele descends below 
the PCL to extend through the rectovaginal space to compress 
the rectal ampulla at the end of evacuation, and Type C when 
the enterocele compressed the rectal ampulla at the beginning 
of defecation and moves towards the anal canal during defe-
cation. This likely corresponds to the traditional radiologic 
grading using the PCL: minimal:<3 cm below PCL, moder-
ate: 3–6 cm, and severe: >6 cm below PCL.

In that report, Type C was associated with symptoms of 
obstructed defecation, while Type B was associated frequently 
with abnormal perineal descent and anterior rectoceles. This 
classification using DCP appears relevant and merits further 
research. It appears that severe enteroceles produce symptoms 
of obstructed defecation. Rather than a linear measurement, vol-
ume of small bowel descending may be more relevant in the 
grading of enteroceles. Other symptoms typically associated 
with an enterocele are a sensation of pelvic pressure or dragging 
when standing or bearing down. The diagnosis of a previously 
undiagnosed enterocele may change the surgical approach from 
a transvaginal to a transabdominal route of entry. In many 
patients referred for DCP, this is an important information 
needed by the pelvic floor surgeon before surgery [87].

A sigmoidocele is a redundancy of the sigmoid colon that 
extends caudally into the cul-de-sac [72]. They are less com-
mon than are enteroceles and are found in approximately 5 % 
of proctograms [122]. This condition will be underdiagnosed 

at proctography if the sigmoid is not opacified but should be 
suspected on the basis of widening of the rectovaginal septum 
and air seen within fecal residue, hence the value of adminis-
tering a small amount of gas following  administration of high 
density barium mixture before administration of the feces 
consistency rectal paste. Lax presacral fixation of the recto-
sigmoid is seen by DCP and should be reported as it may be 
a risk factor for future development of a sigmoidocele. There 
is no agreed upon standard definition of a sigmoidocele. It has 
been defined as a sigmoid colon extending >4.5 cm below the 
PCL [122]. According to conventional radiologic classifica-
tion this would constitute a moderate sigmoidocele. 
Sigmoidoceles are usually not detected at physical examina-
tion, even when large and are often associated with constipa-
tion [51, 72, 122]. The redundant sigmoid colon may 
compress the rectum and obstruct defecation. Stasis of solid 
debris in the redundant sigmoid gives rise to further discom-
fort and straining. A classification with clinical/surgical 
implications has been proposed by Jorge and Wexner [72] to 
provide a more objective approach to surgical treatment. The 
proposed classification was based on descent of the lowest 
portion of the sigmoid loop during marked straining at defe-
cation relative to the PCL and the ischiococcygeal line (drawn 
from the ischial tuberosity to the tip of the coccyx).

Sigmoidoceles were classified as first degree when the intra-
pelvic loop of sigmoid abutted but did not descend below the 
PCL, second degree when the sigmoid loop descended below the 
PCL but remained above the ischiococcygeal line, and third 
degree when the sigmoid loop descended caudal to the ischio-
coccygeal line (see Fig. 11.4). The proposed classification 
yielded excellent correlation between the degree of sigmoidocele 
and clinical symptoms. All third-degree sigmoidoceles who 
underwent colonic resection reported symptomatic improve-
ment [72]. There is only a minor difference of this classification 
from standard radiologic grading except for the addition of the 

Fig. 11.12 Syndrome of the descending perineum and anterior muco-
sal prolapse. DCP performed on a 65-year-old patient because of tenes-
mus and symptoms of obstructed defecation. There is extension of the 
anterior rectal (R) wall into the anal canal without widening of the anal 
canal. Note Stage 2 anterior rectocele (A, displacement type) and a 
Stage 1 enterocele (E, type B)
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ischiococcygeal line; it is simple and will be of value to colorec-
tal surgeons to formulate an objective surgical approach.

 Genital Prolapse
Uterine prolapse involves descent of the uterus into the vagina 
and often beyond the introitus. Vaginal vault prolapse involves 
descent of the apex of the vagina toward, through, or beyond the 
vaginal introitus after a previously performed total hysterec-
tomy. Vaginal vault prolapse is almost always associated with 
prolapse of other pelvic organs, the most common of which is 
an enterocele. This reflects a loss of apical level support due to 
damage of the uterosacral–cardinal complex. Provided that ade-
quate vaginal opacification is maintained at DCP, the location of 
the cervix and/or vaginal apex can be determined on DCP 
images. When there is partial or complete eversion, however, it 
may be difficult to determine the location of the vaginal apex. 
They are, however, clinically obvious. The direction of vaginal 
vault displacement is a valuable diagnostic adjunct. Although 
this is usually apparent from physical examination, what organ 
is behind that wall is not always evident. Anterior vaginal dis-
placement is indicative of posterior vaginal wall prolapse, which 
traditionally is considered to be due to pressure from a recto-
cele. DCP, however, has shown that approximately one-third of 
patients with posterior colpoceles have an enterocele or a sig-
moidocele [51]. Conversely, inferior/posterior displacement of 
the vaginal wall (anterior vaginal wall prolapse) is typically due 
to pressure from a cystocele, although in a minority of patients 
this finding may be due to an intra-vaginal enterocele [51]. 
These are usually underdiagnosed (Fig. 11.5). In either case, it 
represents loss of anterior vaginal wall support.

 Cystocele

This is the result of a defect in the support of the anterior vagi-
nal wall. The vaginal muscularis attaches laterally to the arcus 
tendineus pelvis and posteriorly to the cervix. Symptom caused 
by a cystocele may be minimal until it reaches the vaginal 
introitus; the most common symptoms are feeling of heaviness 
or “something bulging.” Similar to other prolapses symptoms 
start to manifest clinically when the leading edge of the pro-
lapsing organ abuts the PH. Large cystoceles may also lead to 
voiding dysfunction. Cystoceles are usually larger after rectal 
evacuation and are, therefore, optimally assessed by measuring 
the degree of displacement of the anterior vaginal wall during 
maximum straining after defecation. The presence of the 8 F 
catheter in our method of examination [33] also allows mea-
surement of bladder neck mobility during maximum straining. 
This should be no >1 cm [27]. The urethral axis is normally 
<35 % of vertical (Fig. 11.10). Funneling (beaking) of the blad-
der neck at rest may suggest an incompetent urethral sphincter; 
however, it is a nonspecific sign and may also be seen in conti-
nent women [123]. In general, symptomatic cystoceles are 

treated surgically with a variety of techniques. Some employ 
restorative measures such as paravaginal repair while others do 
a form of colpocleisis, anterior colporrhaphy.

What has been recognized more recently is the high 
degree of correlation between apical and anterior vaginal 
wall prolapse [124]. Surgeons have focused on the vaginal 
apex to correct anterior wall descent because of the strong 
association between the vaginal apex and the cystocele. An 
anti-incontinence procedure is frequently included because 
elevation of the bladder often unkinks the bladder neck and 
unmasks urinary incontinence.

 Summary

The role of “functional” imaging of the pelvic floor is to 
complement deficiencies of physical examination. 
“Functional” imaging whether done with DCP or with 
dynamic pelvic MRI does not represent physiological defeca-
tion and is conducted in artificial surroundings that embarrass 
and inhibit the patient. Our analysis of the different contro-
versies between DCP and dynamic pelvic MRI appears to 
reflect the authors preference. Most comparative studies use 
less rigorous gold standard such as physical examination 
whose shortcomings are well known. In several examina-
tions, the authors did not compare both examinations on the 
same patients in the same position. When done functionally 
in an open magnet system, dynamic pelvic MRI images are of 
a lower signal-to-noise ratio and soft tissue resolution hence 
details of the pelvic supporting structures are not well defined. 
It has resulted in significant interobserver variations in deter-
mining reference points [5, 79]. Its improved soft tissue reso-
lution with the use of appropriate endoluminal coil makes it 
difficult to use as a functional study to determine occult-asso-
ciated pelvic organ prolapses as the coil itself blocks organ 
descent. It would be of benefit when all the limitations of 
functional pelvic floor MRI are overcome so more attention is 
given to improve the accuracy for subtle albeit important find-
ings and not simply dismiss findings because of the lack of 
correlation with physical examination findings. DCP is a 
mature technology. Dynamic pelvic floor MRI is an evolving 
technology and its precise role in functional imaging of the 
pelvic floor still remains to be determined.

Conclusions reached by investigators on its use are con-
flicting. It has the potential to be a valid “functional” method 
for evaluating AR disorders and associated pelvic organ pro-
lapse. Further developments and research on the use of func-
tional MRI for defecatory disorders and pelvic organ prolapse 
can make it a valid alternative to DCP. It is likely that pelvic 
MR with increased soft tissue resolution with endoluminal 
coils will complement DCP where the need to see structural 
details of the pelvic supportive tissues and endopelvic fascia 
is required for surgical management. Their clinical signifi-
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cance as related to surgical repair has not been evaluated and 
may be irrelevant. Currently, both methods infer pelvic organ 
prolapses from different reference points most of which do 
not have physical examination correlates. The same argu-
ment applies to “functional” ultrasound examination which 
has the added disadvantage of requiring technical expertise 
not available in most practices.

DCP is time tested, well-established, and a widely avail-
able method. The ability of DCP to enable evaluation of func-
tion and infer anatomical structural integrity while the pelvic 
floor is being subjected to normal gravitational stress, similar 
to the daily maneuvers that precipitate patients symptoms 
makes this technique an important adjunct to physical exami-
nation. With current technical modifications to opacify all pel-
vic organs [92], it has evolved from a method to evaluate the 
anorectum for functional disorders (defecography) to its cur-
rent status as a practical, “near functional” method for evaluat-
ing defecation disorders and associated pelvic organ prolapses 
with meaningful clinical information. “Functional” pelvic 
MRI has the potential to be an alternative or complementary 
examination. It has the technology required to demonstrate 
anatomical details of pelvic supporting structures including 
fascial condensations which are only inferred by DCP. The 
fascial defects seen by pelvic MRI, however, have not corre-
lated with a change to surgical management in our practice. 
Currently, the evidence suggests that DCP is the “functional” 
examination for the diagnosis of AR and pelvic floor dysfunc-
tion [3, 33, 37]. Pelvic MR with endoluminal coils will com-
plement DCP where the need to see anatomic details of pelvic 
supportive tissues are required for surgical management.

 Key Points

Functional radiography provides the maximum stress to the pel-
vic floor resulting in levator ani relaxation accompanied by rec-
tal emptying which is needed to diagnose defecatory disorders.

• This method provides organ-specific quantification of 
female pelvic organ prolapse, information that usually 
can only be inferred by means of physical examination.

• The ability of functional radiography to enable the evalu-
ation of function and anatomy while the pelvic floor is 
being subjected to normal gravitational stress, similar to 
the daily maneuvers that have precipitated the symptoms, 
makes this method an important clinical adjunct to physi-
cal examination.

• Because there is only a limited amount of space in the 
pelvis, organs that do not empty after evacuation—which 
are difficult to recognize if unopacified—may prevent 
recognition of other prolapsed organs that are competing 
for this space.

• Dynamic cystocolpoproctography (DCP) is of value in 
patients with defecatory disorders, in patients with 

symptoms or complaints that are not consistent with 
findings from physical examination, and in the diagnosis 
of associated prolapse in other compartments that may 
currently be asymptomatic.

• With the additional relevant diagnostic information DCP 
provides to the physical examination, the adoption of a 
radiologic method of staging prolapse with clinical cor-
relates will enhance its role.
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