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ORIGINAL ARTICLE

Defecation Symptoms in Relation to Stool Consistency
Significantly Reflect the Dyssynergic Pattern in High-resolution
Anorectal Manometry in Constipated Patients

Anna Ingemansson, MSc* Susanna A. Walter, MD, PhD,*
Michael P. Jones, PhD, A.STAT, C.STAT t and Jenny Sjodahl PhD*

Goals: To evaluate the usefulness of a 2-week patient-completed
bowel habit and symptom diary as a screening tool for disordered
rectoanal coordination (DRC).

Background: DRC is an important subgroup of chronic constipation
that benefits from biofeedback treatment. Diagnosis of DRC
requires a dyssynergic pattern (DP) of attempted defecation in high-
resolution anorectal manometry (HRAM) and at least 1 other
positive standardized examination, such as the balloon expulsion
test or defecography. However, HRAM is generally limited to ter-
tiary gastroenterology centres and finding tools for selecting patients
for referral for further investigations would be of clinical value.

Study: Retrospective data from HRAM and a 2-week patient-
completed bowel habit and symptom diary from 99 chronically
constipated patients were analyzed.

Results: Fifty-seven percent of the patients had a DP pattern during
HRAM. In the DP group, 76% of bowel movements with loose or
normal stool resulted in a sense of incomplete evacuation compared
with 55% of the non-DP group (P =0.004). Straining and sensation
of incomplete evacuation with the loose stool were significantly
more common in the DP group (P=0.032). Hard stool was a dis-
criminator for non-DP (P=0.044). Multiple logistic regression
including incomplete evacuation and normal stool predicted DP
with a sensitivity of 82% and a specificity of 50%.

Conclusions: The sensation of incomplete evacuation with loose or
normal stool could be a potential discriminator in favor of DP in
chronically constipated patients. The bowel habit and symptom
diary may be a useful tool for stratifying constipated patients for
further investigation of suspected DRC.

Key Words: anorectal functions, constipation, pelvic floor disorder,
biofeedback

(J Clin Gastroenterol 2024;58:57-63)

hronic functional constipation has a prevalence of
about 8% in western countries when diagnosed
according to the Rome IV criteria.! In a more recent global
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study constipation prevalence was 15% for women and 8%
for men.

Evacuation disorder (ED) is an important subtype of
constipation,3 which untreated may increase the risk of
hemorrhoids, anal fissures, and solitary rectal ulcers.*
Prevalence of ED in the general population is unknown but
it is reported as a contributory pathophysiology in 30% to
80% of the patients who are diagnosed with functional
constipation in specialist clinics.>7 Pathophysiology of ED
may be structural/anatomic® ! or functional. The latter
includes disordered rectoanal coordination (DRC) that
corresponds to the previous term dyssynergic defecation
(DD). DD has a good and persistent treatment response to
biofeedback therapy.”-!1:12

The International Anorectal Physiology Working
Group has published the London Classification of disorders
of anorectal function and proposed a standardized diag-
nostic test sequence.'? As stated in an ANMS-ESNM con-
sensus guideline document, diagnosis of DRC requires an
abnormal/prolonged Balloon Expulsion Test (BET) and
during simulated defecation/push maneuver in anorectal
manometry. An alternative to BET is defecography where
the prolonged or reduced percentage of the evacuation of
contrast medium can be detected as well as anatomic
abnormalities.'* Disordered coordination is defined as the
inability to reduce anal pressure (dyssynergia), increase
rectal pressure (poor propulsion), or a combination of these,
akin to the dyssynergia type I-IV according to Rao.!3

Anorectal manometry is suggested as an early meas-
ure in several constipation algorithms.!31%17 However,
anorectal manometry is of limited availability in many
countries. Some constipation algorithms advocate the use
of digital rectal examination (DRE) to screen for DD.16-18
Soh et al'® demonstrated moderate agreement between
DRE and high-resolution anorectal manometry (HRAM)
in the diagnosis of dyssynergia. Another study demon-
strated a sensitivity for the use of DRE in the diagnosis of
dyssynergia of 75% and a specificity of 87%.2° In both
studies the single examiner was an expert with extensive
experience in diagnosing patients with constipation and
pelvic floor disorders. Previous research indicates that
final-year medical students and even gastroenterolo%g fel-
lows lack adequate training to perform a DRE.21:22 We
think that it would be relevant to identify symptoms or
questions with high sensitivity for DRC as an aid in clin-
ical decision-making.

Previous attempts to find symptoms or combinations of
symptoms that can discriminate between different subtypes
of constipation have been of varying results.?>2® Symptoms
that have been analyzed include reduced stool frequency,
hard stools, excessive straining, the sense of incomplete
evacuation, anal digitation, and anal blockage. Koch et al*
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147 Constipated patients had undergone
HRAM assessments during

01/01/18 and 04/30/19

Incomplete HRAM data (1)

Excluded due to:

- prolapses (7)

Missing bowel symptom diary (18)
Incomplete bowel symptom diary (3)

- inflammatory bowel disease (3)

- surgical or radiological treatment for colorectal cancer (8)
- abnormal rectoanal inhibitory reflex (RAIR) (2)
- secondary constipation due to neurological disorders (6)

99 Included patients

FIGURE 1. Flow chart of inclusion process.

evaluated symptoms in a group of 190 chronically con-
stipated patients and identified that the sense of incomplete
evacuation had a sensitivity of 84% and a specificity of 54%
for disordered defecation. Disordered defecation was not
solely defined as DD but included rectocele, prolapse of the
anterior rectal wall, intussusception, animus, rectal hypo-
sensitivity, or a combination of these. Conversely, neither
Glia et al** nor Ratuapli et al?® found any symptoms
(including a sense of incomplete evacuation) related to pel-
vic floor dysfunction in constipated patients. A recent study
explored a selfreported symptom questionnaire in patients
with chronic constipation.?’” They found no single symptom
that was sufficient to predict a diagnosis of DD. When
combining symptoms in recursive partitioning trees, they
found that a sense of urge with a prolonged straining
duration (> 5 minutes) was a predictor of DD with a like-
lihood rate of 7.74 (95% CI, 1.00-59.3). The addition of a
sense of incomplete evacuation was identified as a third
poterzl7tia1 predictor, identifying 61% of the patients with
DD.

Prospective bowel habit and symptom diaries provide
the opportunity to gain information on both defecation
symptoms and stool consistency for each single bowel
movement,?$2° and reduce the risk of recall bias.’® To our
knowledge defecation symptoms in relation to stool con-
sistency have not been analyzed in relation to anorectal
manometry. Based on our experience, we hypothesized that
the defecatory symptoms straining and the sensation of
incomplete evacuation during bowel movements with loose
or normal stool consistency, can be helpful in selecting
patients for further investigations with HRAM and BET.
Therefore, we aimed to evaluate the usefulness of a 2-week
patient-completed bowel habit and symptom diary for
patients with chronic constipation as a screening tool to
identify patients that should be referred for further inves-
tigations to diagnose potential DRC.

58 | www.jcge.com

MATERIALS AND METHODS

Study Design and Setting

A cross-sectional study was undertaken at a tertiary
referral pelvic floor unit at the Linkoping University hos-
pital in Sweden. The data were collected prospectively in a
standardized manner but analyzed retrospectively.

Participants

Adults (older than or 18 y) who were referred for
chronic constipation between January 1, 2018 and April 30,
2019 were included (Fig. 1). Exclusion criteria were
inflammatory bowel disease, prolapses, surgical or radio-
logic treatment for colorectal or gynecological cancer,
abnormal rectoanal inhibitory reflex (RAIR) or incomplete
symptom data. Patients with secondary constipation due to
neurological, or metabolic disorders or due to side effects of
medication were also excluded. All patients were evaluated
by a physician and an investigation of the colon was per-
formed in the presence of alarm symptoms. The patients
also systematically underwent clinical DRE, and the pres-
ence of rectocele was noted.

Bowel Habit and Symptom Diary

All patients at the pelvic floor unit record their bowel
habits and symptoms prospectively on validated diaries for
14 days before their first visit (Fig. 2). Along a 24 h time
axis, they record bowel movements, stool consistency, and
associated defecatory symptoms such as the need of strain-
ing, urgency, and the feeling of complete or incomplete
bowel evacuation. Defecation frequency is registered, as
well. Bristol stool scale type 1 to 2 was defined as “hard”,
type 3 to 5 as “normal” and type 6 to 7 as “loose”. Several
metrics describing each patient’s stool frequency and con-
sistency were calculated from the diaries. These were an
average of > 3 stools per day (yes/no), percentage of normal
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Bowel Diary in Management of Constipation

Date:
Day:

Hours 06 08 10 11

Gastrointestinal Symptom Diary

12 13 14 16 18 20 22 24 02 04 06

Note meals with X

Note whenyou have a feeling of sickness:

Note when you have abdominal pain with: X---—- X
Score the intensity of the pain asindicated below

Locate the painareaon the sketch

Hours 06 08 10

Note whenyou have a feeling of abdominal
bloating or distension: X--——X

Note bowel movementsinacircle.
Describe the consistency (as below) inthe circle

Didyou havetorush to the toilet? Yes/No

Did you have tostrain passingstool?  Yes/No

Did you have the feeling that you could
empty your bowels completely?

Yes/No

Intensity of pain:

1: X---3--X light pain

2: X---2---X moderate pain

3: X---3--X intense, unbearablepain

Stool consistency:

1: Separate hard lumps, like nuts (hard to pass)
2: Sausage-shaped, but lumpy
3: like a sausage but with crackles onits surface

4: Like a sausage or snake, smooth and soft

5: Softblobs with clear cut edges

6: Fluffy pieces with ragged edges- mushy stool
7: Entirely liquid

FIGURE 2. Prospective bowel diary. Meals, gastrointestinal symptoms, and abdominal pain can be registered. Each bowel movement
together with its stool consistency and associated defecation symptoms is registered during 24 hours in 14 days.

(Bristol) stool, percentage of loose (Bristol) stool, percentage
of incomplete evacuation, percentage of stool with straining,
and percentage of combinations of stool/incomplete evacu-
ation/straining.

High-resolution Anorectal Manometry

HRAM was performed using the ManoScan system,
Given Imaging. The catheter, from Medtronic B.V., was a
solid-state, high-resolution catheter with 10 circumferential
sensors placed 0.6 cm apart. The ManoShield with 400 mL
integrated rectal balloon was used on the catheter. Two
additional sensors were placed inside the balloon, 3.5 cm
above the most proximal of the 10 anal sensors. The catheter
was placed through the anus in the left lateral position and a
standardized test protocol was used to test anal resting
pressure, anal maximum squeeze pressure (3 attempts), 30
seconds endurance squeeze (2 attempts), attempted defeca-
tion (2 attempts), RAIR, sensation thresholds, and cough
reflex.

Baseline HRAM data regarding anal resting and
squeeze pressures as well as RAIR were extracted. The most
normal of the 2 attempted defecations was assessed
according to Rao’s 4 subtypes with the modification of
Heinrich et al.!>2%31:32 The 4 subtypes are (type I) adequate
rectal pressure (propulsion) with paradoxical anal con-
traction, (type II) inadequate rectal pressure with para-
doxical anal contraction, (type III) adequate rectal pressure
with either absent or <20% relaxation of the anal pressure
and (type IV) inadequate rise in rectal pressure and either
absent or <20% relaxation of the anal pressure. Inadequate
rectal pressure was defined as <40 mm Hg and paradoxical
contraction was defined as an increase in anal pressure of

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

>40 mm Hg. Next step was a visual assessment to ensure
that the anal rise in pressure had the same topography as the
squeeze. Abnormal HRAM patterns that did not fit into the
Rao classification, for example, inadequate rectal pro-
pulsion with normal anal relaxation, were defined as nor-
mal. To minimize bias, the assessment of anorectal man-
ometry was performed before the rest of the data collection.
The assessors were, at this point blinded to the subject’s
characteristics, a medical journal, and a bowel habit and
symptom diary.

Statistical Analysis

The statistical package SPSS version 26 (IBM group)
was used. To answer the research question patients meeting
the criteria for a dyssynergic or obstructed pattern of defe-
cation according to any of the 4 subtypes of DD defined by
S.S. Rao'’ were treated as 1 group called the dyssynergic
pattern (DP) group and this group was compared with the
non-DP group. First, the proportion for each variable and
combined variables (eg, loose stool + straining) in each
subject was calculated. Secondly, mean proportions (SD)
were calculated in the DP groups, the non-DP group, and
the total sample to make group comparisons. Normally
distributed measures were presented as mean and SD
whereas non-normally distributed measures were presented
as median with interquartile range. Mann-Whitney U test
was used to compare mean ranks. y’ test was used to
compare the proportions of males in the DP group versus
the non-DP group as well as parity and rectocele among the
female subjects.

The ability of a combination of metrics derived from
stool diaries to discriminate DP pattern patients from non-
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TABLE 1. Characteristics Regarding Age, Sex, Anal Pressures, Parity, and Rectocele

Patient Characteristics DD (n=56) No-DD (n=43) Total Sample (n=99) P Missing Data, n (%)
Age (y), median (IQR) 49 (35-66) 62 (46-75) 53 (39-73) 0.030 0

Male, n (%) 12 (21) 15 (15) 0.047 0

Resting pressure (mm Hg), median (IQR) 80 (55-100) 68 (51-81) 76 (53-91) 0.007 0

Squeeze pressure (mm Hg), median (IQR) 150 (114-192) 147 (97-200) 149 (102-196) 0.604 0

Parity > lvaginal delivery, n (%) 26 (59) 30 (75) 56 (67) 0.374 9 (11)
Presence of rectocele, n (%) 18 (41) 21 (53) 39 (46) 0.539 13 (16)

Values are presented as medians (IQR) or numbers (%0).
Bold P values are significant.

P values comparing DD group vs. No-DD. Mann-Whitney U test was used to compare mean ranks. x> test was used to compare proportions of sex, parity,

and rectocele.
DD indicates dyssynergic defecation; IQR, Interquartile range.

DP pattern patients was evaluated using unconditional
logistic regression. All metrics derived from the bowel habit
and symptom diaries were considered in a backward elimi-
nation algorithm, in which 1 metric was removed at a time
until only metrics, which are independently statistically
significant discriminators of DP from non-DP remain. The
degree of discrimination is reported through the area under
the receiver-operator characteristic curve formed from the
observed DP status (reference standard) and the model-
derived probability of DP (test). The sensitivity and specif-
icity of the model (test) were evaluated at a model-derived
probability of 0.5.

Ethics

The research project was approved by the Ethics
Committee, Faculty of Health Sciences, Linkdping, Sweden
(Dnr 2018/291-31).

RESULTS

Ninety-nine patients (84 females) aged 19 to 84
(median age 53) with complete data (HRAM and diaries)
were included. Fifty-six patients (57%) had a DP during
HRAM. There was no statistically significant difference in
median squeeze pressure between the DP group and the
non-DP group (Table 1). The DP group had a significantly
higher resting pressure (P=0.007) than the non-DP group.
The non-DP group was older (P=0.03). There was no
statistically significant difference between the groups
according to parity or presence of rectocele. In the non-DP
group, 75% of women had given birth vaginally and 53%
had a rectocele, versus 59% and 41% respectively in the
DP group.

The DP group more frequently reported incomplete
bowel evacuation with loose or normal stools (P=0.004)
(Table 2). On average, the DP group reported incomplete
bowel evacuation during 76% of these bowel movements
versus 55% in the non-DP group. Straining and sensation of
incomplete bowel evacuation with the loose stool were more
common in the DP group (mean 36% of bowel movements
vs 21%, P=0.03) than in the non-DP group. No other
combinations of straining and/or sensation of incomplete
bowel evacuation with loose and/or normal stool were
statistically significantly different between the groups. Hard
stool itself was a discriminator in favor of non-DP
(P=0.04). All the patients in the DP group had at least 1
bowel movement with incomplete evacuation. Three
patients in the DP group had defecation symptoms only
with hard stools and the rest of the patients had defecation
symptoms with loose or normal stools.

60 | www.jcge.com

Multiple logistic models, selected after considering all
stool frequency and consistency measures showed useful
discrimination of DP from non-DP with an area under the
receiver operating characteristic curve of 0.71 (95% CI, 0.60-
0.82). If patients were classified as a predicted DP case when
the model predicted probability exceeds 0.5, the sensitivity is
82% and the specificity is 50% (Fig. 3). The model was based
on the parameters normal stool, a predictor of DP with the
odds ratio 1.021 (95% CI, 1.001-1.042), P=0.41 and
incomplete evacuation with odds ratio 1.022 (95% CI, 1.008-
1.037), P=0.002.

DISCUSSION

We demonstrated that the DP group defined by HRAM
more frequently reported the sensation of incomplete bowel
evacuation with loose or normal stool than the non-DP group.
We also found that straining during the evacuation of loose
stool followed by the sensation of incomplete bowel evacua-
tion was significantly more frequent in the DP group.
Attempts have been made in previous studies to identify
specific symptoms that can predict pathophysiology in
patients with chronic constipation.23-227 To our knowledge,
there is only 1 previous study with similar findings.?> Koch
and colleagues evaluated symptoms in a group of 190
chronically constipated patients and showed that the sensation
of incomplete bowel evacuation was the symptom with the
highest sensitivity for disordered defecation. The sensation of
incomplete bowel evacuation had good sensitivity (84%) but
poor specificity (54%) for disordered defecation.”? Similar
findings were reported by Glia et al>* who found that almost
all patients (97%) with DD reported a sensation of incomplete
evacuation but so did 61% of the patients in the slow transit
group. However, Koch and colleagues and Glia and col-
leagues did not discriminate DD symptoms in relation to
different stool consistencies as it was done in the present study.

We did not find any significant differences between the
groups in the proportion of straining with loose or normal
stool. Thus, the sensation of incomplete bowel evacuation
seems to be a more relevant symptom in relation to HRAM
findings rather than straining. This is in line with previous
studies where straining was reported by most patients
regardless type of constipation.23-2433-34 However, Ghoshal
et al’* found that prolonged straining > 30 minutes, was
significantly more common among patients with functional
ED, of which 54% reported this symptom. Parker et al?’
found that straining duration > 5 minutes was more likely in
patients with DD, but only in combination with sometimes
having the sense of urge. One disadvantage of the bowel
habit and symptom diary used in the present study is that

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
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Bowel Diary in Management of Constipation

TABLE 2. Gastrointestinal Diary; Number of Stools, Stool Consistency, and Associated Defecatory Symptoms

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

OR

(95% CI)

No-DD, Mean

DD, Mean

Total Sample, Mean

P

0.506 1.1 (0.8-1.5)
0.169 1.0 (1.0-1.0)

(SD)

1.8 (1.5)
31.4 (25.2)*
34.7 (28.3)*
33.9 (29.1)*
66.7 (34.8)*

(SD)

1.6 (1.4)
27.4 (20.6)*
31.9 (28.9)*
40.7 (29.1)*
54.9 (38.4)*

(SD)

1.9 (1.6)

Number of Bowel Movemenst, Stool Consistency, and Defecatory Symptoms

No. bowel movements/d

34.5 (28.1)*
36.8 (28.0)*
28.6 (28.1)*
76.4 (28.3)*

Proportion of bowel movements with normal stool consistency

0.391 1.0 (1.0-1.0)

Proportion of bowel movements with loose stool consistency

0.044 1.0 (1.0-1.0)

Proportion of bowel movements with hard stool consistency

0.004 1.0 (1.0-1.0)

Proportion of bowel movements with loose or normal stool consistency and a simultaneous feeling of incomplete

evacuation
Proportion of bowel movements with loose or normal stool and a simultaneous need of straining

0.993 1.0 (1.0-1.0)

56.6 (36.7)*
29.5 (32.8)*

56.6 (37.8)*
20.9 (28.1)*

56.5 (36.1)*

0.032 1.0 (1.0-1.0)

Proportion of bowel movements with loose stool consistency and a simultaneous need to strain and a feeling of 36.2 (34.9)*

incomplete evacuation
Proportion of bowel movements with normal stool consistency and a simultaneous need to strain and a feeling of  34.3 (36.4)*

29.7 (35.3)* 0.175 1.0 (1.0-1.0)

24.2 (33.5)*

incomplete evacuation
Proportion of bowel movements with any stool consistency and a simultaneous need to strain and a feeling of

0.240 1.0 (1.0-1.0)

49.7 32.1)*

45.4 (29.7)*

53.1 (33.7)*

incomplete evacuation

Bold P values are significant.

*Numbers represent mean proportion (SD) for each variable or combined variable. For example, the dyssynergic pattern group had, on average, normal stool consistency in 34% (SD 28.1%) of all registered stools in

each subject’s bowel and symptom diary.

DD indicates dyssynergic defecation; OR, odds ratio.

the degree or duration of straining is not registered. In
further research, it would be interesting to include questions
on the duration of straining as well as the sense of urge to
defecate in the bowel habit and symptoms diary. Another
question that would be relevant to include is the use of
digital maneuvers during defecation. Patcharatrakul et al®
found in a post hoc analysis of 127 patients that digital
maneuvers were a predictor for successful outcomes with
biofeedback therapy.

We also found that hard stool itself was a discriminator
in favor of the non-DP group in this population and the
clinical implication of this could be that patients who report
a great proportion of hard stool may less likely have a DD
and could be treated further with laxatives.

The multiple regression analysis included the variables
of incomplete bowel evacuation and normal stool that could
predict dyssynergia with a sensitivity of 82% but the spe-
cificity was low. One could argue that sensitivity is more
important than specificity considering that it is important to
detect patients with chronic constipation who should pro-
ceed with HRAM to diagnose if there is a DD or not. It is
important to find and correctly treat these patients, pref-
erably with biofeedback, as untreated DD may lead to
complications like anal fissures, solitary rectal ulcer syn-
drome, pelvic pain, pelvic floor descent, and/or prolapse.*

Patients referred to a gastroenterology/pelvic floor
centre typically represent a wide range of potentially over-
lapping disorders such as slow transit constipation, irritable
bowel syndrome, DD, structural abnormalities such as
rectoanal intussusception or rectocele, obstetric injuries, and
general pelvic floor insufficiency. Demographic data
revealed that the DP group was significantly younger and
had a higher resting pressure compared with the non-DP
group. This finding is not unexpected and presumably
reflects the diverging pathophysiology. For example, James-
Stevenson et al*® found that women with fecal incontinence

0.50 0.75 1.00
] ] |

Sensitivity

0.25
1

0.00
1

T T T T

0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curve = 0.7101

FIGURE 3. Receiver operating characteristic (ROC) curve of the
logistic regression model presented for the odds of patient having
dyssynergic defecation. Model including proportion of normal
stool and sense of incomplete evacuation as independent factors.
Area under the ROC curve =71% (95% Cl, 60, 82).
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with dyssynergia were younger and had more normal anal
sphincter pressures than women without dyssynergia. It is
also known that slow transit and normal transit constipation
become more prevalent with higher age.’’

Limitations include that the use of laxatives during
diary registration was not systematically recorded. Proper
diagnosis of disordered evacuation requires BET.!4 This
study analyzed retrospective data and the BET was not
routinely performed in these patients This is another limi-
tation, possibly leading to overdiagnosis bias.

As the patients in the present study were not system-
atically evaluated with radiologic diagnostic tools to dis-
tinguish between structural causes (eg, rectal prolapse, per-
ineal descent, rectoanal intussusception, rectocele, and
enterocele) and functional disorder, there could be some
unknown potentially confounding factors. The most com-
mon structural alteration, which is known to be a
rectocele,'® was clinically assessed in this study. Dietz and
Korda3® found a strong association between rectocele and
incomplete bowel evacuation and the prevalence of rectocele
is therefore a potential confounder in relation to evacuation
symptoms. In the present study, there was no significant
difference in the prevalence of rectocele between the groups.
Although a patient’s bowel evacuation symptoms might be
due to a combination of structural cause and dyssynergic
pelvic floor, the dyssynergia needs to be addressed and
treated.?”

Methodological strengths of our study include a pro-
spective 2-week bowel habit and symptom diary that is
detailed and validated.** The HRAM assessment was
standardized and performed by 2 trained assistant nurses
with long experience and the assessors of HRAM were
physiotherapists with several years of experience within the
field. In further research, the BET (or another evacuation
test) should be included according to the consensus on the
necessity of 2 positive tests for diagnosis of DD.14

CONCLUSION

The sense of incomplete evacuation with loose or
normal stool could be a potential discriminator in favor of
DP in chronically constipated patients. The bowel habit and
symptom diary may be a useful tool for stratifying patients
with a more extensive pelvic floor evaluation, including
HRAM and BET.
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