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Abstract 
Introduction: Digital rectal examination (DRE) and balloon expulsion test (BET) are simple tests to diagnose dyssynergic 

defecation (DD).
Aim: To determine differences in symptoms and manometry findings in patients with abnormal BET and normal BET. The 

secondary objective was to ascertain the sensitivity and specificity of BET and DRE + BET for the diagnosis of DD in an Indian 
setting using ARM findings as the gold standard. 

Material and methods: Retrospective analysis of patients with chronic constipation referred for anorectal manometry (ARM) 
between December 2012 and March 2019. DD was diagnosed using ARM. Findings on BET and, in a subset of cases, on DRE + 
BET were compared with ARM findings. The data were analyzed for sensitivity, specificity, positive predictive value (PPV), and 
negative predictive value (NPV). Agreement of BET and DRE + BET with ARM was calculated using Cohen’s k coefficient. A p-value 
of < 0.05 was considered significant.

Results: A total of 1006 cases (734 males, 73%) formed the study cohort. Patients with abnormal BET more frequently 
reported digitation, bleeding per rectum, and straining (p < 0.00001). Moreover, they had a significantly higher median basal 
pressure compared to those with normal BET (80 vs. 67, p = 0.03). DD was significantly more common in those with abnormal 
BET. The sensitivity, specificity, PPV, and NPV of BET in detecting DD were 28.29%, 97.15%, 81.13%, and 75.78%, respectively. 
The percentage of agreement was 76.34%, and there was fair degree of correlation between the two tests. In a smaller subset 
of cases (166), DRE and BET findings were both available for analysis. We noted that the sensitivity, specificity, PPV, and NPV of 
combined DRE + BET were 57.63%, 88.79%, 73.91%, and 79.17%, respectively. The Cohen’s k correlation coefficient was 0.49, 
suggesting moderate agreement. 

Conclusions: Patients with abnormal BET more frequently report digitation, straining, and bleeding per rectum, and have 
higher resting anal pressure. BET is a good screening test for DD in an Indian setting. 

Introduction
Dyssynergic defecation (DD) is commonly diagnosed 

in the Indian setting using anorectal manometry (ARM) 
with or without defecography. An earlier study high-
lighted the importance of digital rectal examination 
(DRE) as an effective screening tool for DD in an Indian 
setting [1]. Apart from DRE, balloon expulsion test (BET) 
is also an inexpensive and simple procedure used clini-
cally to diagnose DD. 

BET was first described by Preston and Lennard- 
Jones [2]. However, to date there is no consensus on the 

methodology of the test. Experts the world over either 
use air-filled or water-filled balloons in a lying or seat-
ed position to perform BET. Recommended time values 
range from less than 1 min to up to 5 min in different 
studies [3]. 

Aim
The aim of the present study was to determine the 

differences in symptoms and ARM findings in patients 
with abnormal and normal BET. The secondary aim was 
to ascertain the sensitivity and specificity of BET for the 
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diagnosis of DD in an Indian setting using ARM findings 
as the gold standard. Moreover, in a subset of our study 
group, we assessed the utility of DRE + BET for the di-
agnosis of DD. 

Material and methods
The present study is a retrospective analysis. It in-

cludes all patients with chronic constipation referred 
for ARM to the authors between December 2012 and 
March 2019. Patients included in the study were recruit-
ed from Arihant Hospital and Research Centre, Indore 
(MJ) and Pushpavati Singhania Hospital and Research 
Institute, New Delhi (RB). The protocol followed for 
evaluation of chronic constipation at both centres was 
the same. A standard assessment form was filled in for 
all patients. It included clinical history, stool form and 
consistency as per Bristol Stool chart, and clinical clas-
sification, classified as irritable bowel syndrome with 
constipation (IBS-C) and functional constipation (FC). 
All patients had a digital rectal examination, sigmoidos-
copy, or colonoscopy, in order to screen for solitary rec-
tal ulcer syndrome (SRUS), haemorrhoids, fissure, and 
mechanical obstruction, and an ARM was performed. 
Colonic transit study and defecography was done only 
in a few cases (42) and hence was not included in the 
analysis.

Inclusion criteria: age > 18 years, symptom duration 
> 6 months, no malignant lesions on colonoscopy.

Exclusion criteria: patients who were referred for 
evaluation for causes other than constipation like in-
continence and post-surgical cases, colorectal cancers, 
age < 18 years.

All patients were prepared using laxatives the night 
before the procedure. For patients with acute fissures 
or painful haemorrhoids, symptomatic treatment was 
done initially. They underwent ARM when they were 
pain free. 

ARM was performed in the left lateral position with 
the hips flexed. A sixteen-channel silicone-rubber water 
perfusion manometry assembly (Ready Stock, Australia) 
was used. Data were recorded at 25 Hz and analysed 
using Trace Version 1.3v (Hebbard, Melbourne, Austra-
lia). The parameters included the following: anorectal 
pressures at rest (60 s), squeeze pressures (three at-
tempts for a maximum duration of 20 s each), rectoanal 
inhibitory reflex, and rectal sensations. Rectal senso-
ry testing was performed by inflating an intra-rectal 
balloon with progressively increasing volumes of air 
(10 ml increments; from 10 to 400 ml). The patients 
were asked to report regarding the first sensation, de-
sire and urgency to defecate, and the maximum toler-
able limit while the balloon was being inflated. Rectal 
hyposensitivity was defined as the maximum tolerable 

limit > 240 ml or at least two of the following: (i) first 
sensation at volume > 25 ml, (ii) desire to defecate at 
volume > 150 ml, and (iii) urgency to defecate at vol-
ume > 200 ml [4].

Recto-anal inhibitory reflex (RAIR) was also assessed 
during balloon inflation. It was considered present if 
there was a reduction in resting anal sphincter pressure 
on rectal balloon inflation.

BET was recorded after distending a rectal balloon 
with 50 ml of air [5] and asking the patient to expel the 
balloon in the left lateral position [5, 6]. 

DD was diagnosed based on the following criteria:
1.  Patients fulfilling the diagnostic criteria for functional 

constipation and/or constipation-predominant IBS as 
per Rome III definition.

2.  Patients demonstrating dyssynergic pattern during 
repeated attempts to defecate – a dyssynergic pat-
tern of defecation (types I–IV) was defined as a para-
doxical increase in anal sphincter pressure (anal con-
traction), or less than 20% relaxation of the resting 
anal sphincter pressure, or inadequate propulsive 
forces observed with manometry.
BET was considered abnormal if the patient was un-

able to expel 50 ml air from the inflated balloon within 
1 min [1].

In a subset of patients, DRE findings were also avail-
able. DRE was performed on the same day prior to the 
BET and ARM. DRE was done in the left lateral position 
with the hips flexed and using local anaesthetic jelly. 
Three key steps in DRE were: (a) palpation for tender-
ness, mass, stricture, and presence of stool; (b) rest-
ing anal tone assessment; and (c) squeeze evaluation 
for 30 s for intensity and sustainability. After this, the 
patient was asked to bear down. The examiner placed 
his left hand on the patient’s abdomen to assess the 
pushing effort. The ability to relax the anal sphincter 
and perineal descent was noted. Dyssynergia on DRE 
was diagnosed if any two of the following findings were 
positive: the inability to contract the abdominal mus-
cles, inability to relax the anal sphincter, a paradoxical 
contraction of the anal sphincter, or the absence of per-
ineal descent [1, 7].

Statistical analysis
The data was collected and tabulated in a Microsoft 

Excel spreadsheet. Age and anorectal pressures were 
expressed as median and range. Variables like sex, 
symptom profile, co-morbid states, and the presence 
of DD were expressed as numbers and proportions. The 
data were analysed for sensitivity, specificity, positive 
predictive value (PPV), and negative predictive value 
(NPV). Agreement of BET and DRE + BET with ARM was 
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calculated using Cohen’s k coefficient. A p-value of  
< 0.05 was considered significant.

Results
A total of 1120 patients underwent ARM during the 

study period. Of these, 114 were excluded based on 
the study criteria. Thus, 1006 cases (734 males, 73%) 
formed the study cohort. The median age was 45 years 
(range: 18–82). The co-morbid states included diabetes 
mellitus in 151 (15%), hypertension in 160 (16.1%), cor-
onary artery disease in 70 (6.95%), and hypothyroidism 
in 23 (2.28%). A total of 141 cases (14%) had fissures/
haemorrhoids on colonoscopy examination. Nearly one 
third of cases (304, 30.2%) had DD. Of these, 295 (97%) 
cases had type 1 DD, 7 (2.3%) had type II DD, and 1 each 

(0.3%) had type III and IV DD, respectively. Recto anal 
inhibitory reflex was present in 99.8% (1004) of cases. 
Rectal hyposensitivity was present in 625 (62.1%) cases. 

Table I shows the difference in the studied parame-
ters among patients with abnormal and normal BET. Pa-
tients with abnormal BET more frequently reported digi-
tation, bleeding per rectum, and straining (p < 0.00001). 
Moreover, they had a significantly higher median basal 
pressure compared to those with normal BET (80 vs. 67, 
p = 0.03). DD was significantly more common in those 
with abnormal BET.

As noted from Table II, sensitivity, specificity, PPV, 
and NPV of BET in detecting DD were 28.29%, 97.15%, 
81.13%, and 75.78%, respectively. The percentage of 
agreement was 76.34%, and there was a fair degree of 
correlation between the two tests.

Table I. Comparison of symptoms and ARM parameters among patients with abnormal and normal BET

Parameter Abnormal BET (n = 106) Normal BET (n = 900) P-value

Age, median (range) 43 (18–72) 45 (19–82) 0.13

Sex:

Male 75 (70.7%) 659 (73.3%) 0.59

Female 31 (29.3%) 241 (26.7%)

Symptoms: < 0.00001

Digitation 32 (30.2%) 42 (4.7%)

Straining 56 (52.8%) 54 (6%)

Incomplete evacuation 31 (29.2%) 267 (29.6%)

Bleeding per rectum 16 (15%) 25 (2.8%)

ARM parameters:

Basal pressure [mm Hg] median (range) 80 (57–112) 67 (43–113) 0.03

Squeeze pressures [mm Hg] median (range) 116 (70–160) 109 (80–175) 0.24

Presence of any form of dyssynergic defecation 86 (81.1%) 218 (24.2%) < 0.00001

Table II. Sensitivity, specificity, NPV, and PPV of BET and DRE + BET in predicting DD 

DD by ARM Yes No Total

Abnormal BET 86 20 106

Normal BET 218 682 900

Sensitivity 28.29% (23.3–33.7%), specificity 97.15% (95.63–98.25%), NPV 75.78% (74.4–77.0), PPV 81.13% (72.93– 87.28%), 
percentage of agreement 76.34%, Cohen’s k = 0.31 (fair agreement)

DD by ARM Yes No Total

Abnormal BET + DRE 34 12 46

Normal BET + DRE 25 95 120

Sensitivity 57.63% (44.07–70.39%), specificity 88.79% (81.23–94.07%), NPV 79.17% (73.69–83.75%), PPV 73.91% (61.42–83.45%), 
percentage of agreement 77.71%, Cohen’s k = 0.49 (moderate agreement)
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In a smaller subset of cases (166), DRE and BET 
findings were both available for analysis. We noted that 
the sensitivity, specificity, PPV, and NPV of combined 
DRE + BET were 57.63%, 88.79%, 73.91%, and 79.17%, 
respectively. The Cohen’s k correlation coefficient was 
0.49 suggesting moderate agreement. 

Discussion
The present study highlights that patients with ab-

normal BET more frequently report digitation, straining, 
and bleeding per rectum. The resting anal pressure is 
higher in these patients. With a high specificity and PPV, 
BET seems to be a good screening test for DD in an In-
dian setting. The combination of BET with DRE seems 
to correlate better with the diagnosis of DD on ARM 
than BET alone.

Cost effectiveness in health care is a major chal-
lenge in current clinical practice in India. Thus, it is im-
portant to devise a cheaper but satisfactory diagnostic 
approach for DD. We previously reported that the sensi-
tivity, specificity, PPV, and NPV of DRE in the detection 
of DD was 69.7%, 81.5%, 82.1%, and 68.75%, respec-
tively [1]. These results were similar to results from oth-
er researchers [7, 8].

In the present study, we determined the utility of 
BET for diagnosis of DD. As highlighted earlier, the BET 
technique is not standardised. A recent meta-anal-
ysis noted that 12 studies on BET described the use 
of the seated position because it better resembles the 
act of defecation [9]. The majority of the studies used 
water-filled BET [9] while a few used air-filled balloons 
[10–12]. Moreover, some studies used variable volumes 
ranging from 10 to 60 ml for BET [13, 14]. Differences 
in the material of the balloon used [3] and time giv-
en for the patient to expel the balloon [10, 15, 16] are 
also likely to influence the BET. Chronic constipation is 
classified as FC and IBS-C. The crucial pathophysiologi-
cal difference between the two is the difference in the 
degree of visceral sensitivities. Rectal hyposensitivity is 
commoner in FC [17, 18]. It has been suggested that 
rectal hyposensitivity and absence of RAIR, both sugges-
tive of autonomic neuropathy, may play a role in 12% 
to 30% of patients with chronic constipation [19, 20]. 
Rectal hyposensitivity has been reported to be present 
in 50% to 60% of patients with chronic constipation 
[21]. In our study, nearly three-fifths of patients had rec-
tal hyposensitivity. 

We have been using the same technique for BET 
since 2012, and the present study highlights the effica-
cy of BET using our method. We compared BET results 
with those of ARM because both are physiological tests 
and hence are comparable. It is important to note that 
standardisation of BET methodology is important not 

only for diagnosis but for treatment as well [22]. Indi-
an studies have noted that, despite limited availability 
[23], biofeedback therapy improves symptoms and BET 
in three-fifths of cases [24]. We noted that the com-
bination of DRE and BET seems to be better than BET 
alone. However, the pickup rate of DRE is dependent on 
the skill of the examiner. 

The present study had a large sample size and was 
performed by a group practicing uniform methods of 
DRE and BET over the past several years. It highlights 
the utility of BET in an Indian setting for the first time.

Despite this, there are a few limitations. It was a ret-
rospective analysis and prone to referral bias. Tests of 
anorectal morphology, such as defecography, and phys-
iology, such as electromyography and colonic transit 
study, have not been performed. Symptoms of other 
functional gastrointestinal disorders like dyspepsia, 
bloating, and reflux were not recorded. In the ROME III 
classification, only patients with FC, but not IBS-C, were 
eligible to be diagnosed as having a defecatory disorder. 
However, this has been modified as per Rome IV and 
may be a source of bias in the present study. Moreover, 
all tests of anorectal function are an imperfect simu-
lation of the act of defecation due to the influence of 
laboratory conditions. 
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