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Functional constipation (FC) is one of the most frequently encountered gastrointestinal 

conditions in practice.1 Practice guidelines universally recommend that patients with 

typical constipation symptoms and no alarm features be treated empirically with dietary/

lifestyle interventions and laxative therapy.2,3 Unfortunately, by the time a patient reaches 

a gastroenterologist, these treatments frequently have already been tried. Anorectal function 

testing (anorectal manometry [ARM] and balloon expulsion test [BET]) is the next best step 

in management guidelines in this all-too-common scenario, because treatment can then be 

targeted toward pelvic floor dysfunction or colon transit abnormalities. Unfortunately, more 

than 95% of patients continue to take only over-the-counter laxatives and receive empirical 

dietary advice, whereas fewer than 2% undergo physiologic evaluation to ascertain the cause 

of their symptoms.4 Indeed, more than 90% of patients desire more effective treatment 

options. These observations call into question the wisdom of a management strategy that 

fails to recognize the intrinsic diversity of the constipation universe and reinforces the 

misguided “one size fits all” empirical treatment strategy.

In defense of health care providers managing patients with chronic constipation, the small 

number of tertiary centers that perform ARM and BET and the high cost of testing make 

it impossible to offer anorectal function testing to all in whom it is indicated.5,6 BET is a 

conceptually simple test in which a balloon is inserted into the rectum and then inflated with 

water or air to a certain volume using a separate syringe.7 In practice, this disrupts workflow. 

The multistep process, which requires separate pieces of equipment, is inconvenient and 
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disruptive to workflow, an issue that makes BET a nonstarter in busy clinical practices, 

which demand simplicity and time efficiency.

To address these gaps in standard practice between specialty centers and community 

practice, we simplified the concept of balloon expulsion to develop an office-based, point-

of-care device called rectal expulsion device (RED) that streamlines and simplifies testing 

so that it can be implemented in an office-based setting.8 In this manuscript, we report the 

results of a proof-of-concept study comparing the performance characteristics of RED with a 

gold standard, commercially available BET.

In this proof-of-concept study, we enrolled 20 patients with FC (Rome IV criteria) referred 

to the Michigan Medicine GI Physiology Laboratory who had failed to respond to over-the-

counter and/or prescription treatments and 5 healthy volunteers without gastrointestinal 

complaints between September 2019 and February 2020. This study was approved by 

Michigan Medicine IRBMED. A 500-mL tap water enema was administered followed by 

a digital rectal examination. All patients underwent ARM, BET, and RED. ARM was 

performed on all patients (Diversatek Healthcare, Highlands Ranch, CO). Following ARM, 

subjects were randomized to undergo BET (Part# SR1B, Mui Scientific, Mississauga, 

Ontario, Canada) followed by RED or vice versa. To perform BET, the lubricated device 

was inserted rectally and the balloon was inflated with 50 mL of water using a separate 

syringe followed by closing a stopcock.7 RED was engineered to mimic the consistency 

of Bristol IV stool (as opposed to water or air that is typically used in BET) (Figure 1A). 

RED was performed by inserting the lubricated business end of the device (Figure 1B) into 

the rectum. Once inserted, the intrarectal portion of RED was inflated to the predetermined 

dimensions, simply by removing a cap on the end of the extracorporeal tubing (Figure 

1C). Following placement of BET or RED, patients transferred to a seated position on a 

private toilet and the time-to-expel was measured before removing the device. An abnormal 

RED or BET was defined by retaining either device for ≥60 seconds. Tolerability was 

assessed on perceived smoothness, shape, size, overall comfort, and procedural duration on 

post-procedure self-report questionnaires. Statistical analysis on continuous variables was 

performed using a Student t test and intertest reliability was compared using a Cohen kappa 

(k) statistic.

The demographics of subjects with FC (mean age, 50.0 years [range, 22–76]; body mass 

index, 28.0 kg/m2 [range, 21.3–39.7]; 94.7% women) and healthy subjects (mean age, 47.5 

years [range, 28–69]; body mass index, 28.6 kg/m2 [range, 18.2–38.2]; 83.3% women) were 

similar. The mean anal relaxation was 66.7% (standard deviation [SD], 16.3%) compared 

with baseline during simulated defecation on ARM for subjects with FC and 34.1% (SD, 

36.0%) for healthy subjects. In the pooled cohort, all 5 healthy subjects expelled BET and 

RED within 60 seconds. In subjects with FC, 8/20 (40.0%) expelled BET within 60 seconds 

compared with 9/20(45.0%) for RED (k = 0.90).

Smoothness (score = 8.2 [SD, 1.9] on 11-point Likert scale), shape (8.5 [SD, 1.7]), size (8.2 

[SD, 2.1]), overall comfort (8.4 [SD, 1.8]), and procedural duration(9.2 [SD, 1.5]) of RED 

were similar to the smoothness(8.4 [SD, 1.7]), shape (8.2 [SD, 2.0]), size (8.00 [SD,2.22]), 
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overall comfort (8.15 [SD, 2.03]), and procedural duration (8.20 [SD, 2.40]) of BET (P > .50 

for all tolerability variables).

RED is a novel, point-of-care, investigational, single-use disposable device intended to 

identify constipated patients with an evacuation disorder. In this proof-of-concept study, 

RED yielded similar results and tolerability to BET, the current gold standard in clinical 

practice. From a clinical standpoint, BET has been found to predict treatment outcomes with 

biofeedback therapy in randomized controlled trials in patients with chronic constipation.9,10 

Unlike BET, which requires water insufflation, has multiple components, and is typically 

performed in motility laboratories, RED has been engineered to overcome these obstacles by 

providing an all-inclusive device that provides a streamlined patient and provider experience.

RED is performed simply by inserting the device, removing a cap to inflate the device, 

and asking the patient to attempt defecation. During this brief time, a provider could leave 

the room to chart for 2 minutes. If the patient is unable to expel RED, the provider can 

positively diagnose an evacuation disorder and the device can be easily removed at bedside 

simply by pulling the device from the rectum without requiring additional staff or additional 

steps. Alternatively, a nurse or medical assistant could perform RED.

In summary, RED delivers a strong value proposition to potentially disrupt the paradigm in 

evaluating/managing chronic constipation as an easy-to-use, point-of-care device to rapidly 

screen for an evacuation disorder and immediately triage the 98% of patients with laxative-

refractory chronic constipation who never undergo anorectal function testing to appropriate 

therapy in community practice.4
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Figure 1. 
As part of the design process, RED was designed to mimic the consistency of stool rather 

than water or air. (A) Force-displacement curve that demonstrates our preliminary testing in 

identifying the foam compound used in RED to mimic stool and also demonstrates that the 

force-displacement of stool differs from that of water or air that is used in traditional balloon 

expulsion (T-BET). RED is shown in its initial compressed state (B) and subsequent inflated 

state following rectal insertion simply by removing the cap on the end of the device (C).
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