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Significance of defecographic parameters in diagnosing
pelvic floor dyssynergia
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Purpose: Defecography is known to be a sensitive and specific measurement of pelvic floor dyssynergia (PFD). However, its
standardized parameter for diagnostic analysis is still incomplete. We attempted to determine which defecographic findings
are most significant for PFD, and how closely they match other physiologic tests and clinical symptoms of functional pelvic
outlet obstruction. Methods: Ninety-six patients with constipation who completed work-up of their symptoms with defecog-
raphy, anorectal manometry and electromyography (EMG) were included in the study. Internal consistency of defecographic
findings, and agreements between defecographic findings and results of other tests were statistically analyzed (Crohnbach’s
o, Cohen’s k, respectively). Results: Of the 96 patients evaluated, obstructive symptoms of constipation were obvious in 35
(36.5%) by obstructive symptom score. As known defecographic findings for PFD, poor opening of the anal canal was found
in 33 (34.4%), persistent posterior angulation of the rectum in 33 (34.4%), and poor emptying of the rectum in 61 (63.5%).
Manometric defecation index, manometric evacuation index, and EMG findings compatible with PFD were in 81 (84.4%), 72
(75%), and 73 (76%), respectively. Internal consistency of three defecographic findings was good (a = 0.78). Agreements be-
tween each defecographic findings and each result of other tests were all poor. Conclusion: Among known defecographic
findings for PFD, one specific finding cannot be considered more important than the others for its diagnosis. It is hard to ex-
pect consistent results of various diagnostic tests and to predict the presence of defecographic PFD by use of anorectal man-
ometry, EMG, or even by clinical symptoms.
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INTRODUCTION

Chronic constipation is a symptom-based disorder of
unsatisfactory defecation. Patients complain of mainly in-
frequent stools and/or difficult stool passage. There are
two principal etiologies for such symptoms: delayed
transit through the colon and impaired evacuation of the

rectum. Impaired rectal evacuation can result from me-

chanical or structural obstruction, but the more common
cause are functional pelvic outlet obstructions, which in-
clude paradoxical contraction or inadequate relaxation of
pelvic floor muscle during defecation (pelvic floor dyssy-
nergia, PFD) and failure to increase intrarectal pressure
during evacuation [1,2].

Dynamic defecography is a fluoroscopic procedure

used to observe rectal evacuation of contrast paste, in or-
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der to assess changing anatomic relationships of the pelvic
floor and associated organs. Thus, it is particularly rele-
vant in those patients who complain of difficult stool pas-
sage and usually performed to diagnose functional pelvic
outlet obstruction. This test is generally known to be sensi-
tive and specific for PFD, and recommended in situations
when other anorectal physiologic test results differ from
clinical impression [2-4]. However, even in defecography,
standardized parameters for diagnostic analysis is still in-
complete, and there are some controversies about what
kind of defecographic finding is necessary for diagnosing
PFD [5-7].

In this study, we tried to determine which defeco-
graphic findings are most significant for PFD, and how
closely they match other physiologic tests such as ano-
rectal manometry and electromyography (EMG), and
how accurately they reflect clinical symptoms of consti-

pation.

METHODS

Among patients with chronic constipation who visited
our colorectal clinic from March 2009 to April 2012, pa-
tients who completed work-up of their symptoms with
dynamic defecography, anorectal manometry and EMG
testing were included to the study. Chronic constipation
was defined according to the Rome III criteria [8]. Patients
with drug-induced or organic lesion-associated con-
stipation were excluded. Ninety-six (mean age, 54 years;
range, 17 to 83 years; female 72, male 24) constituted final
study population.

Patients’ data including dynamic video files of defecog-

raphy were reviewed retrospectively. Patients’ symptoms

Table 1. The obstructive symptom score

were evaluated by reviewing our own questionnaire
sheet, which was routinely checked during initial inter-
view. The questionnaire form was made with reference to
the Wexner constipation scoring system [9], and the ob-
structed defecation syndrome score questionnaire [10].
Among the more than 10 items of our form, 5 items which
were empirically believed related to obstructed defecation
were selected and scored from 0 to 4 for stratifying the
symptoms of pelvic outlet obstruction. The sum of all
those points was termed as obstructive symptom score
(OSS) with a maximum possible of 20 points (Table 1).
When it was 16 or more, the patient was considered to
have obvious obstructive symptoms of constipation.
Defecographic examination was done by radiologic
technician. With patient in left lateral position, liquid ba-
rium of 50 mL was inserted first into the rectum using a
catheter syringe. For female patients, the vaginal wall was
coated with an appropriate amount of water-soluble
contrast. Then, the barium paste, which was made with
our own recipe (barium powder 180 mL, potato starch 90
mL, hot water 180 mL), was then inserted to the point
where patients felt rectal filling and desire to defecate.
Then the patient was asked to sit down on a specially de-
signed commode and pose as usual for defecation. Dyna-
mic image of fluoroscopy was then obtained while the pa-
tient was trying to evacuate the rectum. Defecographic
findings of interest were those already known to be sug-
gestive of PFD. They were: poor opening of the anal canal
(PO), persistent posterior angulation of the rectum (PA),
poor emptying of the rectum (PE). Anatomical changes
such as rectocele (RE) and intussusception (IN) were also
checked. PO was defined when the anal canal was not wid-
ened enough until 20 seconds after effective push action

began. PA was defined when posterior wall of the rectum

Score
Variable
0 1 2 3
No. of attempts to defecate per day 1 2 34 56 =7
Straining Never <25% of the time =~ <50% of the time ~ <75% of the time Every time
Digitation Never <25% of the time =~ <50% of the time ~ <75% of the time Every time
Blockage Never <25% of the time =~ <50% of the time =~ <75% of the time Every time
Incompleteness Never <25% of the time =~ <50% of the time ~ <75% of the time Every time
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was not or poorly straightened with rectal tenesmus. PE
was defined when zone of evacuation (a portion of the rec-
tum below distal transverse fold) was not or poorly emp-
tied until 40 seconds after the anal canal opened. Rectal
tenesmus was defined effective when perineal descent
and concave change of upper border of the rectum were
noted. Anatomical changes were defined when there was
obvious anterior bulging (RE), or funnel-shaped deformi-
ty (IN) of the rectum with rectal tenesmus. All these find-
ings were observed only in dynamic image, not in static
image.

Anorectal manometry was performed by nurse practi-
tioner using a water-perfused catheter with eight channels
attached to a hydraulic capillary infusion system (Med-
tronics, Minneapolis, MN, USA). The catheter was 4.5 mm
in diameter with side-holes of 0.8 mm in diameter.
Side-holes of each channel were spirally aligned with 7
mm-intervals along the longitudinal axis. Examination
was performed in left lateral position without preparation.
After calibration of systems, the catheter was inserted into
the anal canal until the most distal side-hole was located at
the anal verge. While the catheter was in position, simulta-
neous pressure measurements of the rectum and anal ca-
nal were done at squeeze and push with intervening rest-
ing stage. Rectal channels and anal channels were dis-
tinguished by pressure change during squeeze. Channels
recording obvious pressure increase by squeeze were con-
sidered to be anal channels, and those proximal to them
were considered rectal channels. Manometric defecation
index (MDI) [11] was given by dividing maximum rectal
pressure into minimum anal pressure during push. MDI
was considered compatible for PFD when 1.2 or smaller.
Manometric evacuation index (MEI) [12] was given by di-
viding evacuation pressure into pressure increase during
squeeze. Evacuation pressure was herein defined as the
pressure difference between the baseline resting pressure
and the maximal relaxation or contraction during a given
push effort with pressure variables measured at high-
pressure zone of the anal canal. MEI was considered com-
patible with PFD when greater than 0.25.

EMG testing was done by nurse practitioner with pa-
tient in sitting position. An anal electrode of plug type was

inserted into the anal canal and another electrode of sur-
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face type was attached to the abdominal wall. After pa-
tient’s accommodation to the sensation of having a plug in
the anal canal, EMG was recorded by system (HMT2000,
HMT Inc., Seoul, Korea) at rest, squeeze, and push. EMG
finding was considered compatible with PFD when re-
producible increase of electrical activity was present while
patient was attempting to push the plug out.

Statistical analysis was completed with SPSS ver. 17.0
(SPSS Inc., Chicago, IL, USA). Crohnbach’s o test was used
to define internal consistency of defecographic findings.
Cohen’s k test was used to define agreements between
each defecographic finding and each result of other tests,

and agreements between results of other tests.

RESULTS

Obstructive symptoms of constipation were considered
obvious by OSS in 35 patients (36.5%). For defecographic
findings, PO was found in 33 (34.4%), PA was in 33 (34.4%),
and PE was in 61 cases (63.5%). Patients with at least one of
three findings totaled 64 (66.7%), and those with all three
findings totaled 26 (27.1%). RE and IN were present in 61
(63.5%) and 37 patients (38.5%), respectively. As for find-
ings of other physiologic tests, MDI, MEI and EMG pat-
tern compatible with PFD were in 81 (84.4%), 72 (75%), and
73 cases (76%), respectively.

Internal consistency of three defecographic findings
was generally good (a = 0.78), although consistency be-
tween PO and PA was highest (Table 2). Agreements be-
tween each defecographic finding and each result of other
tests (OSS, MDI, MEI, EMG) were all poor, and agree-

Table 2. Internal consistency of defecographic findings (Cro-
hnbach’s o value)

PO PA PE
PO 1
PA 0.81 1
PE 0.71 0.58 1

PO, poor opening of the anal canal; PA, persistent posterior
angulation of the rectum; PE, poor emptying of the rectum.
Excellent, o = 0.9; good, 0.9 > a. = 0.8; acceptable, 0.8 > o = 0.7;
questionable, 0.7 > a. = 0.6; poor, 0.6 > a. = 0.5; unacceptable, 0.5
>
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Table 3. Agreement between defecography findings and results of
other tests (Cohen’s k value)

PO PA PE POAE
OSss -0.0469 -0.0469 0.0295 -0.0228
MDI 0.1768 0.1768 0.1808 0.1287
MEI 0.0090 0.0450 0.1084 -0.0169
EMG 0.1400 0.1400 -0.0187 0.1086

PO, poor opening of the anal canal; PA, persistent posterior
angulation of the rectum; PE, poor emptying of the rectum; POAE,
simultaneous occurrence of PO, PA, and PE; OSS, obstructive
symptom score; MDI, manometric defecation index; MEI, mano-
metric evacuation index.

Good, ¥ > 0.8; substantial, 0.8 = k > 0.6; moderate, 0.6 = « > 0.4;
fair, 0.4 = « > 0.2; poor, 0.2 = «.

ments between simultaneous occurrence of all three defe-
cographic findings and each result of other tests were also
poor (Table 3). Agreements within results of other tests
were moderate between MDI and EMG, but fair or poor
between others (Table 4).

DISCUSSION

Chronic constipation is a symptom-based disorder of
unsatisfactory defecation. Patients complain of mainly in-
frequent stools, difficult stool passage, or both. Except or-
ganic ones, etiologies of such symptoms are known to be
colonic slow transit, pelvic outlet obstruction and irritable
bowel syndrome (IBS) [1,2]. But IBS was classified sepa-
rately in Rome criteria of functional constipation, and thus
colonic slow transit and pelvic outlet obstruction could be
deemed two major etiologies of chronic constipation.

Pelvic outlet obstruction can be either structural or
functional [1]. Functional outlet obstruction is newly
termed in Rome III criteria as functional defecation dis-
orders, which include dyssynergic defecation and in-
adequate defecatory propulsion. Dyssynergic defecation
is defined as inappropriate contraction of the pelvic floor
or insufficient relaxation of the anal sphincter with ad-
equate propulsive forces during attempted defecation.
Inadequate defecatory propulsion is defined as inade-
quate propulsive forces with or without inappropriate

contraction or insufficient relaxation of the anal sphincter
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Table 4. Agreement between other tests (Cohen’s k value)

oss EMG MDI MEI
Oss 1
EMG -0.0224 1
MDI -0.1240 0.4807 1
MEI -0.1193 0.1268 0.2698 1

OSS, obstructive symptom score; EMG, electromyography; MDI],
manometric defecation index; MEI, manometric evacuation
index.

Good, ¥ > 0.8; substantial, 0.8 = k > 0.6; moderate, 0.6 =« > 0.4;
fair, 0.4 = « > 0.2; poor, 0.2 = «.

during attempted defecation [8,13]. PFD was used pre-
viously as equivalent terminology to functional defecation
disorders, without including the concept of inadequate
defecatory propulsion. Strictly, it is equivalent to dyssy-
nergic defecation in Rome III criteria.

Rome III criteria for diagnosing functional defecation
disorders are as follows; 1) The patient must satisfy diag-
nostic criteria of functional constipation, and 2) During re-
peated attempts to defecate must have at least 2 of the fol-
lowing: (1) evidence of impaired evacuation, based on bal-
loon expulsion or imaging, (2) inappropriate contraction
of the pelvic floor muscles or less than 20% relaxation of
basal resting sphincter pressure by manometry, imaging,
or EMG, (3) inadequate propulsive forces assessed by
manometry or imaging [8,13].

As shown above, usual tools for diagnosis of functional
defecation disorders have been imaging, manometry and
EMG, with recent addition of balloon expulsion test.
Among them, defecography as imaging test has been con-
sidered to be a sensitive and specific measurement of PFD
when it documents nonrelaxation of the puborectalis and
the anal sphincter [3,4]. While balloon expulsion test,
EMG, or anorectal manometry is usually chosen as a
first-line test in diagnostic steps for PFD, defecography
may be useful as a second-line test, especially when those
tests are discrepant or differ from the clinical impression
[2-4].

But defecography also has its own limitations. Contrast
paste used in defecography is so different from typical
condensed feces in patients with pelvic outlet obstruction

that it may mislead to a different physiology of defecation.

thesurgery.orkr



Particularly, such paste cannot always be a standardized
commercial product, depending on the medico-social
environment. Then, its consistency can vary enough to
lead to a different physiology of defecation in certain
cases. It is also well known that the reproducibility of
measurement value is lacking, the concept of normal value
is ambiguous, and standardized parameters for defeco-
graphic analysis are still incomplete. Besides, patient’s
feeling of embarrassment about being observed while def-
ecating may lead to false positive findings.

Usual diagnostic findings of defecographic PFD are
poor opening of the anal canal, persistent posterior angu-
lation of the rectum, and/or poor emptying of the rectum.
Traditionally, efforts to diagnose PFD have been focused
on a patient’s inappropriate puborectalis contaction dur-
ing rectal evacuation. As the puborectalis cradles the ano-
rectal junction, it has been suggested that a prominent
muscular impression during evacuation, reflected by per-
sistent posterior angulation of the rectum, is indicative of
PFD. However, several studies have suggested that poor
rectal emptying is more important in many of these pa-
tients and that this impairment may be more reliable in
prediction of PFD than abnormal puborectalis configura-
tion. They insisted that although the anorectal angle may
sometimes reflect puborectalis tone, it is more often a sec-
ondary sign [6,7].

In our study, internal consistency of defecographic vari-
ables was calculated as good. Then, it is not pertinent to
treat PO, PA, and PE separately in defecographic analysis.
In other words, it is hard to say one of the above findings
of defecography is more important than the others for the
diagnosis of PFD. Moreover, individual agreements be-
tween each defecographic finding and each result of other
tests were all poor. None of the defecographic findings
were correlated to PFD-compatible findings in MDI, MEI
or EMG. None of them agreed with clinical obstructive
symptoms assessed by OSS. Even simultaneous occur-
rence of all three defecographic findings did not show bet-
ter agreement with the results of other tests. Thus, it is
hard to expect consistent results of various diagnostic tests
for PFD.

Although defecography has often been considered as

sensitive and specific for PFD, it is better to believe no sin-
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gle test is specific enough to confirm it, because other
physiologic tests could also have their own measuring
accuracy. In this sense, PFD should not depend on the re-
sults of a single test, but depend on the consistent results of
2 or more tests for its diagnosis. However, in another
sense, those diagnostic tests for PFD including defecog-
raphy may not be testing the same pathophysiologic con-
dition, or the pathophysiology of PFD is much more com-
plicated than generally accepted.

Based on this kind of interpretation, it was suggested
that careful differentiation of testing results suggestive of
PFD may actually lend itself to different forms of treat-
ment [5]. Although theoretical, patients with poor rectal
emptying on defecography, yet with normal EMG may
have a rectal propulsion problem, rather than a relaxation
problem, and thus may benefit from a laxative treatment.
But patients with PFD-compatible EMG, irrespective of
defecographic findings, could have more chance of im-
provement with biofeedback therapy. Further studies will
elucidate issues about whether patients with PFD should
be treated according to their individual patterns of testing
abnormalities.

There are some problems or limitations in our study.
First, the number of patients with abnormal findings in
MDI, ME], or EMG was high enough to suppose some er-
rors in measuring technique, or interpreting method. But
it does not seem possible, because agreement between
MDI and EMG was moderate and it is very unusual for
such errors to occur simultaneously in two different tests.
In addition, the defecographic contrast paste used in our
study was made using our own recipe at each time of
examination. Although we tried to keep constancy in the
making process, there could have been some errors in
maintaining equable consistency of the paste. These can
lead to different results under similar conditions.

In conclusion, internal consistency of defecographic
variables was so good that it is not pertinent to treat PE,
PO, and PA separately in defecographic analysis. Then,
among known defecographic findings for PFD, one specif-
ic finding cannot be deemed more important than the oth-
ers for its diagnosis. Individual agreements between each
defecographic finding and each result of other tests were

all poor. Thus, it is hard to expect consistent results of vari-
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ous diagnostic tests and to predict the presence of defeco-
graphic PFD by use of anorectal manometry, EMG, or even
by clinical symptoms. Further studies will elucidate issues
about whether patients with PFD should be treated ac-
cording to their individual patterns of testing abnormali-

ties.
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