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Background: Total proctocolectomy with ileal pouch anal anastomosis (IPAA) for medically refractory ulcerative colitis or dysplasia may be 
associated with structural and inflammatory complications. However, even in their absence, defecatory symptoms secondary to dyssynergic 
defecation or fecal incontinence may occur. Although anorectal manometry is well established as the diagnostic test of choice for defecatory 
symptoms, its utility in the assessment of patients with IPAA is less established. In this systematic review, we critically evaluate the existing 
evidence for anopouch manometry (APM).
Methods: A total of 393 studies were identified, of which 6 studies met all inclusion criteria. Studies were not pooled given different modalities 
of testing with varying outcome measures.
Results: Overall, less than 10% of symptomatic patients post-IPAA were referred to APM. The prevalence of dyssynergic defecation as de-
fined by the Rome IV criteria in symptomatic patients with IPAA ranged from 47.0% to 100%. Fecal incontinence in patients with IPAA was 
characterized by decreased mean and maximal resting anal pressure on APM, as well as pouch hyposensitivity. The recto-anal inhibitory reflex 
was absent in most patients with and without incontinence.
Conclusion: Manometry alone is an imperfect assessment of pouch function in patients with defecatory symptoms, and confirmatory testing 
may need to be performed with dynamic imaging.

Lay Summary 
Dyssynergic defecation and fecal incontinence are increasingly being recognized in symptomatic patients with ileal pouch anal anastomosis. 
Manometry alone is an imperfect assessment of pouch function in patients with defecatory symptoms, and confirmatory testing may need to 
be performed with dynamic imaging.
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Introduction
Despite pharmacological advances in the treatment of ul-
cerative colitis (UC), 10% to 15% of patients will require a 
total proctocolectomy (TPC) with ileal pouch anal anasto-
mosis (IPAA) for medically refractory disease or dysplasia.1,2 
Although the TPC with IPAA is an excellent alternative to a 
permanent end ileostomy, it is not without its complications. 
Post-IPAA structural and inflammatory disorders are 
common; and functional disorders such as dyssynergic defe-
cation (DD) and fecal incontinence (FI) are increasingly being 
recognized in symptomatic patients.3

According to the International Ileal Pouch Consortium,3 
DD in patients with IPAA is characterized by symptoms of 
excessive straining and incomplete evacuation in the absence 
of structural outlet obstruction. Dyssynergic defecation may 
also include symptoms of abdominal/pelvic pain and bloating 
and occurs in approximately 75% of patients with IPAA and 
defecatory symptoms.4 Dyssynergic defecation is commonly 
referred to in the literature interchangeably as functional 

evacuatory difficulty, dyschezia, or anismus. Fecal incon-
tinence is characterized by the chronic passive passage of 
solid or liquid stool due to functional and structural causes.5 
Approximately 25% to 30% of patients with IPAA expe-
rience FI or minor seepage due to structural changes, both 
of which significantly impact quality of life.6 Dyssynergic 
defecation and FI are typically evaluated via anorectal ma-
nometry (ARM), balloon expulsion testing (BET), electromy-
ography (EMG), and defecography. However, these tests were 
first developed to evaluate rectal function and recto-anal co-
ordination in patients with intact rectums, and their utility 
in the characterization of defecatory symptoms in patients 
with IPAA is unclear. In a retrospective review of our in-
stitutional TPC with IPAA database to be presented at the 
American College of Gastroenterology’s annual meeting, 
only 19 patients completed manometry for symptoms of 
DD or FI. Results were mixed—paradoxical contraction 
during attempted defecation was seen in 47.3% of patients 
with symptoms of DD, whereas decreased rest and squeeze 
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pressures and hyposensitivity of the pouch were observed in 
patients with FI.7

Herein, we critically evaluate the available data on manom-
etry in symptomatic patients with IPAA to better understand 
its utility in characterizing DD and FI. For clarity, we propose 
the term anopouch manometry (APM) to delineate testing in 
patients with IPAA.

Methods
A comprehensive search comprising both index terms and 
keywords was executed in the MEDLINE, EMBASE, and 
Cochrane Central databases to identify studies that described 
the prevalence, diagnosis, and/or management of DD or 
FI in patients with IPAA. Inclusion criteria required that 
English abstracts were available for screening and included 
adult subjects with a history of IBD who underwent IPAA 
with J-pouch construction and anorectal physiology studies 
with either APM or EMG to evaluate defecatory symptoms. 
Studies that included patients with S- or W-pouches were 
excluded. There were no restrictions on number of subjects 
or types of studies. This review was reported in accordance 
with the Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) guidelines.

Search terms are described in the Supplement Appendix 1. 
All articles were screened for relevance to the study question, 
and potentially relevant articles were reviewed in more de-
tail. The reference lists of eligible articles were reviewed to 
identify additional potentially relevant publications. Two 
investigators performed independent eligibility and quality/
risk of bias assessments of relevant publications using the pre-
viously mentioned eligibility criteria.

Search results were imported into the Covidence online sys-
tematic review software and screened according to predefined 
eligibility criteria. Initial screening was conducted based on 
article titles and abstracts. Results that met the eligibility or 
could not be conclusively excluded were screened based on 
full text. Both rounds of screening were conducted independ-
ently by 2 reviewers (Y.L. and M.K.), and any discrepancy 
was settled by a third reviewer (B.J.). Screening results are 
shown in Figure 1.

Results including manometric patterns (ie, paradoxical or 
nonparadoxical) on APM or EMG, abnormalities (ie, resting 
pressures, presence or absence recto-anal inhibitory reflex, 
sensitivity thresholds) on APM, balloon expulsion testing 
(BET), barium results, or MRI (magnetic resonance im-
aging) defecography results were extracted into tables. The 
proportions of patients who had a diagnosis of DD or fecal 
incontinence as defined by each study were also collected. 
Meta-analysis was not performed due to significant meth-
odological heterogeneity. Two reviewers assessed quality of 
studies independently using the NIH Quality Assessment Tool 
for Case Series Studies8 and risk of bias using Risk of Bias 
in Nonrandomized Studies of Interventions (ROBINS-I).9 
Disagreements were resolved by a third reviewer (B.J.).

Results
A total of 393 studies were identified. After screening of titles, 
abstracts and full texts, 6 studies met all inclusion criteria 
(Figure 1). The few studies on the use of APM for the eval-
uation of defecatory symptoms in patients post-IPAA have 
been limited by their size, scope, and methodology (Tables 1 
and 2). Studies were not pooled given different modalities of 
testing with varying outcome measures.

Dyssynergic Defecation
The first study to evaluate DD in patients with IPAA was 
published in 1995 by Hull et al and included 6 J-pouch 
patients with defecatory difficulties (and 7 S-pouch patients).10 
High-resolution manometry was not available at the time. 
On EMG, all 6 J-pouch patients demonstrated paradoxical 
puborectalis contraction during attempted defecation. The 
authors also performed EMG on 25 asymptomatic patients 
with IPAA, and none demonstrated paradoxical puborectalis 
contraction.

The second study to evaluate symptoms of DD with IPAA 
was published in 2013 by Khanna et al and included 45 
patients11 who all underwent APM. Patients were divided into 
2 groups: the inflammatory/structural pouch disorder (ISPD) 
group (n = 35), and the functional pouch disorder (FPD) 
group (n = 10). On manometry, the authors found that para-
doxical contraction and failure of balloon expulsion occurred 
in 60.0% and 50.0%, respectively, in the FPD group and in 
20.0% and 17.1% of the IPSD group.

The third and largest study to describe APM patterns in 
patients with IPAA and DD was published in 2017 by Quinn 
et al and included 111 patients (66 chronic pouchitis, 45 no 
pouchitis).12 The included group represented only 9.0% of the 
1233 patients who had underwent IPAA at this high-volume 
institution over 15 years. All patients underwent APM. Of 
the 111 patients, 78.4% (83.3% of patients with chronic 
pouchitis vs 62.2% of patients without chronic pouchitis) met 
criteria for nonrelaxing pelvic floor dysfunction (N-RPFD). 
Nonrelaxing pelvic floor dysfunction was broadly defined as 
one or more of the following parameters: abnormal BET, 2 
abnormal ARM parameters (including elevated mean resting 
pressure, reduced pouch-anal gradient, reduced pouch pres-
sure, anal relaxation <20%, elevated residual anal pressure), 
abnormal MRI, barium defecography with >50% retained 
contrast, or EMG demonstrating elevated baseline activity 
with paradoxical increase or failure to appropriately relax 
during simulated defecation.

Key Messages

•	What is already known?
Postileal pouch anal anastomosis (IPAA) structural and 
inflammatory disorders are common, and functional 
disorders such as dyssynergic defecation (DD) and fecal in-
continence (FI) are increasingly being recognized in symp-
tomatic patients.
•	What is new here?
Less than 10% of patients post-IPAA are referred to 
anopouch manometry (APM). Normal APM parameters are 
not well established, and results are difficult to interpret due 
to different testing strategies.
•	How can this study help patient care?
Manometry alone is an imperfect assessment of pouch 
function in patients with defecatory symptoms, and con-
firmatory testing may need to be performed with dynamic 
imaging.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac234#supplementary-data
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Fecal Incontinence
The first study to evaluate FI in patients with IPAA was 
published in 1991 and included 25 patients with continence 
and 8 patients without.13 In patients with FI, the study noted 
(1) decreased maximum resting anal pressure, (2) decreased 
maximum squeeze anal pressure, and (3) reduced positive 
pouch anal pressure gradient. More patients with FI had an 
absent recto-anal inhibitory reflex (RAIR) compared with 
patients without (87.5% vs 76.0%).

The second study to evaluate FI in patients with IPAA was 
published in 1994 and included 9 patients with continence 
and 4 patients with incontinence.14 In patients with FI, a 
marked decrease in the resting anal pressure and an increase 
in the volume necessary to onset of threshold sensation were 
observed. There was no difference in squeeze pressure, and 
the RAIR was absent in all patients.

The third and largest study to date of patients with IPAA and 
FI was published in 1997 and included 22 patients with noc-
turnal incontinence and 22 patients with continence.15 A low 
basal anal canal pressure was seen in patients with nocturnal 
incontinence. Squeezing anal canal pressures did not differ; and 
defecating anorectal angle, percentage of pouch evacuation, 
and perineal descent—all measured scintigraphically—did not 
differ between groups. The RAIR was absent in all patients.

Discussion
The true prevalence of defecatory disorders in patients post-
IPAA is unknown, in part due to the overlap of symptoms 

with inflammatory and structural pouch disorders, and also 
in part due to infrequent diagnostic testing. Overall, less than 
10% of patients post-IPAA are being referred to APM, and 
even then, results are difficult to interpret due to different 
testing strategies and metrics. Normal APM parameters are 
not well established, and their definition has been hindered by 
the prevalence of structural and/or functional pouch disorders 
even in asymptomatic patients. In a recent study published by 
Quinn et al, 6 of the 20 patients with self-reported “healthy” 
pouch function were excluded from final analysis due to 
symptoms suggestive of pouch evacuation disorder and/or 
structural abnormality on MR imaging.16

According to the Rome IV criteria, the diagnosis of DD 
requires (1) constipation; (2) demonstration of DD on ARM, 
EMG, or defecography; and (3) an abnormal BET or inability 
to evacuate/retention of barium on defecography.17 As re-
ported in our results, the prevalence of DD as defined by the 
Rome IV criteria and diagnosed via EMG or manometry in 
symptomatic patients with IPAA ranged widely from 47.0% 
to 100%, which may be related to underlying differences in 
mechanism, accounting for symptoms (inflammatory vs struc-
tural). However, there are several considerations whether the 
Rome criteria for DD applies to patients with IPAA. First, 
patients with IPAA tend to have stools corresponding with 
Bristol scores >4 and increased frequency at baseline.3 Even 
with a “dyssynergic pattern” on APM, patients may not fulfill 
clinical criteria for constipation. Second, the qualification of 
adequate propulsive force in patients with IPAA is not estab-
lished. In patients without IPAA, adequate propulsive force 

Figure 1. Flowchart of study selection.
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during defecation is defined as an increase in intrarectal pres-
sure ≥40 mmHg.17 However, a decrease in intrapouch pres-
sure during defecation has been observed in patients with 
self-reported normal pouch function, suggesting adequate 
propulsive force in the pouch is different than that in the 
rectum.16 Third, an abnormal BET can occur even in patients 
with self-reported normal pouch function (and may not nec-
essarily indicate DD), with more than one-third of patients in 
the recent paper by Quinn et al unable to expel the balloon 
in 60 seconds.16 The authors speculate this may be the re-
sult of a relatively fixed surgical anastomosis or inadequate 
intrapouch propulsive force.

The Rome IV criteria for FI is based on symptoms, 
recognizing that there are multiple etiologies for FI ranging 
from functional and structural causes. As noted in our results, 
FI in patients with IPAA was characterized by decreased 
mean and maximal resting anal pressure on APM, as well as 
pouch hyposensitivity. However, these parameters are not all-
encompassing, may not necessarily delineate all etiologies of 
FI, and may be affected by anatomical changes post-IPAA. 
There may be differences in sensitivity testing (eg, volume for 
first sensation, urge, and discomfort), given that J-pouches are 
less distensible than normal rectums3,16 and may intrinsically 
be more sensitive given the previous pelvic inflammation.18 
Furthermore, many patients with IPAA receive opioids or an-
tidiarrheal agents that can variably affect squeeze pressures 
and sensitivity.19,20 Previously, studies have linked the absence 
of RAIR with the likelihood of developing incontinence21; 
however, the RAIR was absent in most patients with and 
without incontinence in our review. This may be an expected 
finding in patients with hand-sewn pouches where there is no 
residual rectal cuff or in patients with a very short rectal cuff.

A standardized consensus for manometry protocol and 
parameters should be developed for patients with IPAA. 
Recently, the International Anorectal Physiology Working 
Group (IAWPG) published the London Classification with 
standardized methods for ARM, rectal sensory testing, BET, 

and nomenclature describing alterations in anorectal motor 
and sensory function.22 Although very comprehensive, these 
classifications may not apply to patients with IPAA. The 
RAIR is commonly absent or is abnormal in patients post-
IPAA with “normal” pouch function possibly because of 
the short residual rectal cuff. Thus, consideration should be 
made as to whether BET or RAIR should even be performed. 
Furthermore, the protocols corresponding to each testing in-
dication need to be clearly delineated; for example in cases 
of FI, thorough assessment of cough reflex, squeeze ampli-
tude and duration, and sensitivity testing should be care-
fully evaluated, in addition to presence of dyssynergia. 
Finally, normal APM parameters should be established and 
delineated by age and sex and potentially compared with a 
control cohort of patients with IPAA for the indication of fa-
milial adenomatous polyposis syndrome.

Consensus guidelines are also needed for the positioning 
of manometry, defecography, and BET in the assessment of 
defecatory disorders in patients with IPAA who have no ev-
idence of inflammatory or structural disorders. Manometry 
parameters alone may not capture the full spectrum of the 
underlying pathophysiology contributing to defecatory 
disorders. Electromyography can be a useful adjunct to 
identifying dyssynergic defecatory patterns in symptomatic 
patients (and for delivering biofeedback23), but it may be 
less useful in settings where sensitivity testing is needed, 
such as patients who report fecal incontinence. The relative 
positioning of manometry to MRI or barium defecography 
will likely depend on clinical context and availability of 
each test at a specific institution. However, given that “ab-
normal” BET can be seen in patients with self-reported 
normal function, a confirmatory testing with defecography 
may need to be performed if a dyssynergic pattern is seen 
on APM. Several studies have also assessed the utility of 
defecography or scintigraphy to evaluate pouch emptying ef-
ficiency and have found that a slow or incomplete pattern 
of evacuation correlates with symptoms of straining, anal 

Table 2. Studies utilizing APM to assess for fecal incontinence in patients with IPAA.

Author and Year 
(Reference) 

No. Patients Pattern of APM Abnormalitya RAIR Risk of Biasb Quality 
Assessmentc 

Braun et al. (1991)13 n = 8 with incontinence Decrease in maximum resting 
anal pressure

7/8 (87.5%) with 
absent RAIR

Some concerns Fair

n = 25 with continence Slight decrease in maximum 
squeeze pressure

19/25 (76.0%) 
with absent RAIR

Reduced positive pouch anal 
pressure gradient

Leblanc et al. (1994)14 n = 4 with incontinence Decrease in the mean resting 
anal pressure

Absent in all 
patients

High risk Poor

n = 9 with continence Hyposensitive pouch

Sarmiento et al. (1997)15 n = 22 with nocturnal in-
continence

Decrease in mean anal pres-
sure

Absent in all 
patients

Some concerns Fair

n = 22 with complete  
incontinence

The Mount Sinai  
Experience (2022)7

n = 2 with incontinence Decreased rest and squeeze 
pressures

1/1 (100.0%) 
with absent RAIR

N/A  N/A

Hyposensitive pouch

Abbreviations: APM, anopouch manometry; IPAA, ileo-anal pouch anastomosis; RAIR, recto-anal inhibitory reflex.
aIn patients with incontinence.
bROBINS-E Risk of Bias.
cNIH Quality Assessment Tool for Case Series Study.
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pain, incontinence, or pelvic floor descent.24,25 The role of 
defecography is less established for the indication of FI. For 
high-volume centers performing IPAAs, it is critical to have 
access to multiple modalities including dynamic imaging to 
evaluate patients with defecatory disorders. We propose an 
algorithm to evaluate patients with IPAA presenting with 
defecatory symptoms in Figure 2.

Our systematic review is limited by the small number of 
eligible studies and their heterogeneous methodology, which 
precluded pooling of results. We did not evaluate outcomes 
of biofeedback—the cornerstone of treatment of DD for 
patients without an IPAA—because of limited available 
data. The strength of our study is the comprehensive evalu-
ation and critique of the data available for the use of APM 
or EMG in evaluating defecatory symptoms in patients with 
IPAA and the addition of our institutional experience. This 
review emphasizes that manometry alone is an imperfect 
assessment of pouch function in patients with defecatory 
symptoms and that confirmatory testing may need to be 
performed with dynamic imaging. Some APM parameters 
and BET may be “abnormal” even in patients with self-
reported normal pouch function, and larger studies are 
needed to establish normal parameters. Validated metrics 
are also needed to assess defecatory symptoms in patients 
with IPAA for initial evaluation and therapeutic outcome 
assessments such as biofeedback.

Supplementary Data
Supplementary data is available at Inflammatory Bowel 
Diseases online.
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