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 ABSTRACT 
   PURPOSE:       The primary objective of the study was to evaluate the safety and effi cacy of a stool management kit (SMK) for 

containment of fecal incontinence in hospitalized bedridden patients. 

   DESIGN:     A single-group quasi-experimental study. 

   SUBJECTS AND SETTING:     Twenty bedridden adults who had at least 1 episode of fecal incontinence in the prior 24 hours 

participated in the study. The study setting was the neurological unit of the All India Institute of Medical Sciences in New Delhi, India. 

   METHODS:     The study was carried out in 2 phases. The device was placed in situ for up to 24 hours in 10 patients during phase 

I of the study and up to 120 hours in an additional 10 patients during phase II. Participants were assessed for anorectal injury 

and peripheral device leakage on a 4- to 6-hourly basis. Sigmoidoscopy was performed to evaluate for any mucosal trauma or 

alteration of anorectal pathology after retrieval of the device. 

   RESULTS:     The device was successfully placed in all patients following the fi rst attempt to place the device; 80% of patients 

retained the device until planned removal. The SMK diverted fecal matter without anal leakage in 174 (93.5%) out of 186 

assessment points in a group of 20 patients. The devices remained in situ for 21  ±  0.2 and 84.5  ±  38.9 hours during phase I 

and phase II, respectively. None experienced anorectal bleeding, sphincter injury, or mucosal ulceration with device usage. Post–

device sigmoidoscopy revealed erythema at the site of diverter placement in 2 participants. 

   CONCLUSION:     Study fi ndings suggest that the SMK successfully diverted liquid to semiformed fecal exudate without peripheral 

device leakage in 93.5% of bedridden patients. No serious adverse events occurred. Additional research is needed to compare 

its effectiveness with that of currently available intrarectal balloon devices.   

  KEY WORDS:   Critical care  ,   Diarrhea  ,   Fecal incontinence  ,   Quasi-experimental study  ,   Stool management   .  

   INTRODUCTION 

 Fecal incontinence (FI) aff ects as many as 16% to 30% of pa-
tients in acute care settings. 1  Amongst critically ill bedridden 
patients, FI and diarrhea pose an increased risk of inconti-
nence-associated dermatitis, pressure injury development, and 
spread of nosocomial infections. 2-5  Traditional nursing care of 
these patients involves collection and containment of stool  by 
the use of absorbent underpads and body-worn products. Such 
containment devices may trap feces against the perineal skin 
for prolonged periods of time, resulting in development of 
incontinence-associated dermatitis in 36% to 50% of critical 
care patients with FI over the span of their hospitalization. 6  
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An alternate method of fecal containment is the application 
of an external collection pouch affi  xed around the anus. Th ese 
external pouches have similar shortcomings as absorbent pads, 
resulting in signifi cant leakage and prolonged exposure of the 
perineal skin to feces. 7  Evidence concerning the effi  cacy of 
these pouches is not well established.5 

 Traditional fecal containment methods are time-, labor-, 
and resource-intensive. 7  ,  8  Th ey often result in patient dis-
comfort and may contaminate the hospital environment, via 
spread of pathogenic bacteria or spores. 9  ,  10  Poor fecal contain-
ment procedures are linked to several hospital acquired com-
plications which ultimately increases the duration of hospital 
stay and cost of healthcare. 9  ,  10  Th e additional length of stay 
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and cost associated with hospital-acquired complications are 
summarized in  Table 1 . Outcomes associated with FI in hos-
pitalized patients such as pressure injuries, urinary tract in-
fections, and hospital-acquired  Clostridium diffi  cile  infections 
cost approximately US $10,700 to $30,049 per hospitaliza-
tion. 11,  28  In 2016, the aggregate penalties imposed by Medi-
care on US hospitals due to hospital-acquired conditions were 
approximately $364 million. 29  

  Indwelling fecal drainage catheters were designed to address 
the aforementioned limitations. Conventional closed-system 
fecal drainage catheters have an infl atable retention balloon 
that anchors the catheter on the anorectal junction. Th ese 
intrarectal balloon catheters (IBCs) are manually inserted by 
trained care providers and have been shown to contain liquid 
and semiliquid stool in hospitalized bedridden patients. 30  ,  31  
Closed-system fecal drainage catheters not only reduce the risk 
of hospital-associated complications compared to traditional 
methods but also more cost-eff ective. 32-34  However, clinical 
use of IBCs complications such as anorectal ulceration, mu-
cosal bleeding, and patient discomfort has been reported. 35-40  
In addition, prolonged use of these devices may result in anal 
erosion and anal sphincter dysfunction in some patients. 41  ,  42  

 To address these issues, a non–balloon-based stool manage-
ment kit (SMK) was developed. Th e device has been cleared 
by the United States Food and Drug Administration under the 
brand names Qora AeonTM Stool Management Kit and the Qora 
AIMTM stool management kit (Consure Medical, San Francisco, 
California). Th ese devices are approved for uninterrupted use 
up to 29 days, and the later device is compatible with magnetic 
resonance environment up to 3 T. Th e SMK comprises 3 com-
ponents: an indwelling fecal diverter, a fecal transit sheath, and 
a collection bag ( Figure 1 ). Th e primary component is a pliable, 
self-expanding fecal diverter, deployed proximal to the anorectal 
junction. Th e odor-proof diverter is connected to a thin tran-
sit sheath that traverses the anal canal that, in turn, connects 
to an external collection bag. A collection bag at the proximal 
end of the transit sheath is integrated with a 1-way valve that 
is designed to prevent accidental soiling or leakage during bag 
exchange. 43  Th e device is discontinued by activating a withdraw-
al mechanism that collapses the indwelling diverter, allowing it 
to move through the anal canal without causing trauma upon 
withdrawal. 

  Prior to this study, the SMK was evaluated in situ 
for up to 20 minutes, as per approved protocol AIIMS/
IEC/P-37/04.08.2009 in 10 adult volunteer patients who 
were scheduled for colonoscopy for a possible diagnosis of ir-
ritable bowel syndrome (data on company fi le). Although not 
necessary for patients to undergo fl uoroscopy of the pelvic re-
gion, it was performed in all patients to confi rm deployment, 

positioning, retention, and lumen patency of the SMK as 
expected . Th is 2-phase study was conducted to evaluate the 
safety, effi  cacy, and feasibility of the device in hospitalized bed-
ridden FI patients. Effi  cacy was measured using the following 
endpoints: (1) successful fecal diversion operationally defi ned 
as collection of fecal exudate in the transit sheath and/or the 
collection bag, (2) device leakage classifi ed as minor if the 
leakage was nonproblematic, incidental, and confi ned to the 
perineal area and major if there was signifi cant soiling around 
the device; and (3) duration of device use. Safety was mea-
sured using the following endpoints: pre- and post–device use 
sigmoidoscopic examination for evaluation of the anorectal 
mucosal injury, and anorectal bleeding operationally defi ned 
as visualization of any blood in the perineal region, absorbent 
pads, transit sheath, or collection. Feasibility was based on (1) 
radiographic visualization to assess the self-expansion of the 
SMK at the predetermined location; (2) device dislodgement 
defi ned as inadvertent removal of the device due to external 
interference by the caregiver, family member, or patient; and 
(3) spontaneous expulsion classifi ed as a device being expelled 
in the absence of any external forces, solely by the patient, due 
to either change in stool consistency or peristaltic contraction.   

 METHODS 

 A single-group quasi-experimental study was conducted on 
20 patients from the neurological unit of our institution. Th e 
study was performed in 2 phases to mitigate potential risks to 
the patient while using the device. During phase I of the study, 
the SMK was deployed in the rectum of 10 patients for a pe-
riod of up to 24 hours. Based on the safety performance, the 
SMK usage was extended up to 120 hours (5 days) for phase II, 
which enrolled an additional 10 patients. Data from these 20 
patients were jointly used in our analysis. Study procedures for 

 TABLE 1. 
    Mean Added Hospital LOS) and Cost Associated With 
Various Hospital-Acquired Complications   

Complication Additional LOS, d Additional Cost 

Pressure injury 11  ,  12-14  4.31-20 $2,159-$21,410 

 Clostridium diffi cile  infection 15-19  2.95-11.1 $7,286-$29,000 

Bloodstream infection 20-22  8.8-10 $10,750-$23,242 

Urinary tract infection 20  ,  23  ,  24  0.4-2 $589-$1,006 

Surgical site infection 20  ,  25-27  4.9-10 $21,040-$34,434 

   Abbreviation: LOS, length of stay.   

 Figure 1.   The stool management kit comprises a preloaded appli-
cator, low-profi le fecal transit sheath, user interface access ports, 
and odor barrier collection bag. 
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 Devices were retrieved from the patients at the end of their 
respective study periods. Th e device could be removed prior 
to completion of the study period at the request of the care 
provider, patient, or his or her legal representative, if the de-
vice was no longer clinically indicated, or if the patient was 
planned for discharge from hospital. 

 Th e performance of the device was described in patients who 
had completed at least 1 follow-up assessment after successful 
deployment. Assessments were completed by direct observa-
tion, radiographic imaging, and sigmoidoscopic examination. 

each phase were reviewed and approved by the ethics commit-
tee of All India Institute of Medical Sciences, New Delhi, India 
(IEC/NP-433/2012, RP-09/2012; IEC/OP-15/06.01.2014). 
Written and informed consent was obtained from all enrolled 
patients or by their legally authorized representatives. Inclusion 
criteria were at least 1 episode of FI in the prior 24 hours due to 
a neurological disorders. Patients having FI attributed to local 
causes were excluded from the study. Inclusion and exclusion 
criteria for the study are listed in detail in  Table 2 .   

 Study Procedures 
 Baseline demographic and pertinent clinical characteristics of 
study participants were recorded from the medical records. 
Participants underwent an anorectal examination using a fl ex-
ible sigmoidoscope (Olympus, 160 series, Tokyo, Japan) prior 
to SMK insertion to exclude any preexisting anorectal pathol-
ogy, as mentioned in  Table 2  ( Figure 2 ). Th e device’s fecal di-
verter is preloaded in an introducer applicator. Investigators 
and study coordinators were trained for the device deployment 
process using a functional benchtop model prior to the study. 
Topical lidocaine hydrochloride (Xylocaine 2% Jelly; Astra-
Zeneca, Cambridge, United Kingdom) was used for lubricat-
ing the applicator during insertion. Th e device was deployed 
by an investigator or study coordinator with patients in the lat-
eral decubitus position. Once the applicator was unsheathed 
and withdrawn from the rectum, the SMK self-expanded and 
deployed along the rectal walls. A supine anteroposterior pel-
vic radiogram ( Figure 3 ) was obtained after the device deploy-
ment to verify device expansion and positioning.   

 All patients were maintained on absorbent pads while the 
device was in situ. Each participant was followed up on a 4- to 
6-hourly basis during both the phases. At each assessment 
point, the individual’s blood pressure, pulse rate, and tem-
perature were measured and an abdominal examination was 
completed. Th e perineal and perianal skin was examined for 
evidence of device-related bleeding or fecal soiling. Th e in-
dividual’s absorbent pads, clothing, and bed linens were also 
evaluated for soiling. Th e external components of the SMK, 
including the transit sheath and the collection bag, were 
examined for structural integrity and presence of fecal exudate. 

 Figure 2.   (A) Pre- and (B) post–device use sigmoidoscopic examination show normal mucosa; no signs of anorectal bleeding or major 
erythema. 

 TABLE 2. 
    Inclusion and Exclusion Criteria for Clinical Study (Phases 
I and II)  

 Inclusion Criteria  

1. Patients must be between 18 and 65 years of age (no gender bias) 

2.  Patients must be admitted for at least 48 h and must be on a nasogastric 

feeding tube for at least 24 h 

3. Hemodynamic stability 

4.  The patient or a legal representative of the patient gives written consent for 

the study 

 Exclusion criteria  

1. Disease or trauma of the muscular apparatus of the anorectal region 

2. Pregnant or lactating females 

3. Recent history of colorectal surgery 

4.  Patients suspected to have anorectal malignancy, ulcerative colitis, Crohn 

disease, or intestinal tuberculosis 

5.  Sigmoidoscopy revealing hemorrhoids (grade IV), internal ulcers, fi ssures, 

strictures, or fecal impaction 

6. Scheduled MRI examinations over the study period 

7.  Any other systemic condition having potential for undue risk to the patient as 

deemed by investigator 

8. Unwilling or unable to provide informed consent 

9. Already enrolled in another study 

   Abbreviation: MRI, magnetic resonance imaging.   
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Successful fecal diversion was defi ned as collection of fecal ex-
udate in the transit sheath and/or the collection bag, which 
was checked at each assessment point. We also evaluated de-
vice leakage; leakage from the device was classifi ed as minor 
if the leakage was nonproblematic and incidental (remained 
confi ned to the perineal area) or major if there was signifi cant 
soiling around the device (soiling of patient’s clothes or bed 
linen beyond the confi ning absorbent pad area). We assessed 
for accidental dislodgement and spontaneous expulsion of 
the device. We also evaluated the duration of device use in 
hours. Anorectal bleeding was defi ned as visualization of any 
blood in the perineal region, absorbent pads, transit sheath, 
or collection bag. Sigmoidoscopy was completed before and 
after insertion of the device in order to evaluate the integrity 
of the anorectal mucosa and check for any bleeding, trauma, 
or erythema. An image of the sigmoidoscopy was retained for 
objective evidence. Finally, we inspected the device itself for 
structural and functional integrity after removal.   

 Data Analysis 
 All relevant study data were evaluated using Microsoft Excel 
2010 (Microsoft Corporation, Redmond, Washington) soft-
ware. Safety data and device performance descriptions were 
summarized on enrolled patients. Results are presented as ab-
solute values, percentages, and mean  ±  standard deviation, 
wherever applicable.    

 RESULTS 

 Th e study sample comprised 20 patients; 10 were enrolled 
during each phase of the study. Th eir age was 56.7  ±  13.6 
years(mean  ±  SD) (range, 27-80 years); 16 (80%) were males 
( Table 3 ). Th e mean period of hospitalization of patients prior 
to study enrollment was 20.3  ±  15.7 days. Th e majority of 
participants were admitted following stroke ( Table 3 ). Th ree 
(15%) were receiving either low-molecular-weight heparin, an 
antiplatelet agent, or a combination of both; all continued to 
take these drugs during the study period.  

 All devices were successfully deployed (placed) on the fi rst 
attempt. A supine anteroposterior abdominal x-ray image was 
obtained in 16 (80%) patients to verify expansion of the fecal 
diverter at the correct anatomical site. Th e pelvic radiogram 
confi rmed proper expansion of the fecal diverter above the 
anorectal junction in all instances ( Figure 3 ). In the remaining 
cases, the radiogram could not be obtained and the device’s 
location was confi rmed by the collection of feces in the transit 
sheath and/or collection bag. 

 Th e participants were examined at 186 assessment points, 
43 during phase I and 143 during phase II. Th e performance 
of the SMK was evaluated in 18 patients who completed at 
least 1 follow-up assessment. Most (n  =  17; 85%) of these 
patients experienced successful fecal diversion while the device 
was in situ. Of 186 assessment points, no leakage was seen 
at 174 (93.5%) and minor leakage at 12 (6.4%) time points 
( Table 4 ). Th ere was no episode of major device leakage. All 
instances of minor leakage spontaneously resolved at 1 to 4 
follow-up assessment points. In one instance, the leakage was 
observed at the connection of the transit sheath to the collec-
tion bag due to a loose connection. No soiling of the perineal 
or perianal skin was observed.  

 Th e SMK was dislodged or retrieved in 5 (25%) of the 20 
patients. In 2 patients, the device was removed within an hour 

 Figure 3.   Radiographic image demonstrating proper placement 
and expansion of the device in the rectum. 

 TABLE 3. 
    Demographic and pertinent clinical characteristics of 
participants  

Characteristic Baseline Value (N  =  20)  

Age (mean  ±  SD), y 56.7  ±  13.6  

Sex   

 Male 16  

 Female  4 

Clinical diagnosis   

 Stroke 16  

 Metabolic encephalopathy 2  

 Viral encephalitis 1  

 Intracranial vasculitis 1  

Comorbid conditions a    

 Mechanical ventilation 14  

 Decompressive craniectomy 5  

 Hypertension 8  

 Diabetes mellitus 2  

 Chronic smoking 3  

 Chronic kidney disease 1  

    a Total exceeds 100% because each patient may have had more than 1 comorbid condition.   

 TABLE 4. 
    Device  

Category No. of Assessments (N  =  186) 

No leakage 174 (93.5%) 

Minimal leakage 12 (6.5%) 

Major leakage 0 (0%) 
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of deployment, of which one was due to inadvertent dislodge-
ment and the other was retrieved early on request of the treat-
ing physician due to deterioration of the patient’s underlying 
condition. In both patients, abdominal x-ray study and post–
device sigmoidoscopy were not completed. One patient experi-
enced spontaneous expulsion of the SMK after 74.5 hours due 
to change in stool consistency to the formed stool. Two patients 
experienced device dislodgement due to inadvertent pulling of 
the catheter by the patient, the caregiver, or other external in-
terferences approximately 17 and 41 hours after placement. 

 Th e remaining 15 patients, 8 from phase I and 7 from phase 
II, retained the SMK for the duration of the study or until no 
longer required clinically. Th e devices remained in situ for 21 
 ±  0.2 and 84.5  ±  38.9 hours, respectively. Th e SMK was suc-
cessfully retrieved in 16 participants. One was retrieved prior 
to the end of study period based upon a request from the in-
dividual’s attending physician. Th e insertion of SMK did not 
aff ect routine care of patient including patient mobility, feed-
ing, sitting, or standard maneuvering performed on bedridden 
patients. Th e devices were evaluated for structural and func-
tional integrity postretrieval. Data were available for 19 devic-
es. In one instance, the SMK was discarded by the caretaker 
without informing the investigator; device assessment could 
not be performed in this patient. All other devices were found 
to be structurally and functionally intact after removal. Th ere 
was no evidence of any tear in the transit sheath or any damage 
to the retrieval mechanism. 

 All enrolled participants had a normal rectum and anal 
canal on sigmoidoscopic examination prior to SMK deploy-
ment. No episode of any anorectal bleeding occurred during 
the study period. Post–device removal sigmoidoscopy was 
done in 16 patients ( Figure 2 ). Minor mucosal erythema at the 
site of diverter placement was seen in 2 participants; neither 
experienced device dislodgement or spontaneous expulsion.   

 DISCUSSION 

 Fecal containment in institutionalized patients is often un-
deraddressed and overlooked. Patients having FI or diarrhea 
are at 22 times higher odds of developing pressure injuries; this 
risk rises further to 37.5 times higher when the individual is 
bedridden. 44  Th e presence of pathogens with diarrhea and FI 
such as  Clostridium diffi  cile ,  Escherichia coli , and  Pseudomonas 
aeruginosa  may lead to additional morbidity and costs .  23  ,  45  ,  46  In 
addition, studies have shown that catheter-associated urinary 
tract infections, central line–associated bloodstream infec-
tions, and surgical sites infections due to fecal contamination 
can increase mortality rates by 4% to 40%, extend the length 
of hospitalization by 4 to 22 days, and add an incremental cost 
of US $600 to $30,000 per complication. 20  ,  23  ,  47-50  

 Current evidence suggests that IBCs are better management 
options for FI when compared to absorbent pads in acute 
care settings, but they are less frequently utilized due to their 
high rates of peripheral leakage (40%-71%) and spontaneous 
expulsion (17%-28%). 30  ,  41  Furthermore, there are safety con-
cerns due to the high risk of mucosal erosion in the anal canal, 
mucosal bleeding, and sphincter atony. 35  ,  38  ,  39  ,  42  ,  51-54  Th e SMK 
was designed to overcome functional and safety constraints of 
existing IBCs. Results of this study suggest that the SMK was 
safe when used in bedridden patients with FI and diarrhea. 
Postdeployment imaging validated consistent anatomical posi-
tioning of the SMK inside the rectum and above the anorectal 
junction. 

 Over the duration of use, 80% of the devices remained de-
ployed in situ, and diverted liquid or semiformed fecal exudate 
into the collection bag. Minimal leakage was observed at 12 
assessments points, but episodes spontaneously ceased within 
4 to 48 hours. Comparison of the fi ndings of sigmoidoscopic 
examination before and after the use of the device revealed no 
adverse eff ect of the device on the anorectal mucosa, except for 
mucosal erythema in 2 participants. Device positioning within 
the rectum did not cause any anorectal erosion, a complication 
reported with IBCs. 35  ,  38  ,  41  ,  42  

 Th e SMK diverted fecal matter without peripheral device 
leakage at 174 of 186 assessment points (93.5% in a group of 
20 patients). Eighty percent of the patients who were able to 
retain the SMK until planned removal had a mean indwell-
ing time of 24.06 hours for phase I patients and 91.11 hours 
for phase II patients, while patients who retained the device 
throughout the study had a mean indwelling time of 21 hours 
for phase I patients and 84.5 hours for phase II patients. In 1 
instance, the device was extricated by the patient’s feet, and 
in 2 instances by the care provider. No incidents of fi stulae, 
fi ssures, ulceration, or other adverse events occurred during 
the study period. Patients predisposed to bleeding were han-
dled cautiously, and no study participant experienced bleed-
ing during data collection despite use of anticoagulant or an-
tiplatelet drugs in some. Additional investigation in a larger 
patient group is needed to verify the eff ect of the device in 
patients at increased risk for bleeding. 

 Th e SMK provided an eff ective barrier between perineal 
skin and fecal exudate, avoiding the risk of further skin break-
down in a group of 20 patients. Th e design and placement of 
the SMK may allow its use in patients with poor anal tone or 
those with altered sensorium to retain the device when com-
pared to an IBC. Additional studies are needed to compare the 
SMK to existing IBCs.   

 LIMITATIONS 

 We did not evaluate caregiver acceptability or economic out-
comes. A structured analysis of management time, ease of 
workfl ow, and patient comfort will better quantify its value. 
A comparative study of the SMK with traditional fecal man-
agement strategies that include questionnaires from patients 
would be required to confi rm the benefi t to patients’ dignity 
and comfort. Similarly, prospective studies of direct and in-
direct costs associated with fecal containment are required to 
compare the cost-eff ectiveness of the SMK relative to other 
fecal management strategies.   

 CONCLUSIONS 

 We found the SMK eff ective in diverting liquid to semiformed 
fecal exudate in a group of 20 bedridden patients. No erosion 
of the anal mucosa was observed on endoscopic examination, 
and no gross bleeding was observed during data collection. 
Further studies are needed to quantify the clinical and eco-
nomic eff ects of the device in various groups of acutely and 
critically ill patients.    

  ACKNOWLEDGMENT 

 Kavita Singh, MD, provided assistance in data analysis and 
manuscript preparation. Anusha Gangadhara, Chitvan Varsh-
neya, and Abhinav Ramani provided editorial assistance on 
behalf of Consure Medical.   



Copyright © 2018 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.Copyright © 2018 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.

JWOCN  Volume 45    Number 2  161Singh et al

 REFERENCES  

     1.        Stokes   AL  ,     Crumley   C  ,     Taylor-Thompson   K  ,     Cheng   AL   .  Prevalence of 

fecal incontinence in the acute care setting .  J Wound Ostomy Conti-

nence Nurs .  2016 ; 43 ( 5 ): 517 - 522 .  

     2.        Lachenbruch   C  ,     Ribble   D  ,     Emmons   K  ,     VanGilder   C   .  Pressure ulcer 

risk in the incontinent patient: analysis of incontinence and hospital-

acquired pressure ulcers from the International Pressure Ulcer Prev-

alence™ Survey .  J Wound Ostomy Continence Nurs .  2016 ; 43 ( 3 ):

 235 - 241 .  

     3.        Beeckman   D  ,     Van Lancker A  ,   Van Hecke A  ,     Verhaeghe   S   .  A system-

atic review and meta-analysis of incontinence-associated dermatitis, 

incontinence, and moisture as risk factors for pressure ulcer develop-

ment .  Res Nurs Health .  2014 ; 37 ( 3 ): 204 - 218 .  

     4.     Junkin J, Selekof JL. Prevalence of incontinence and associated skin 

injury in the acute care inpatient.  J Wound Ostomy Continence Nurs.  

2007 May-Jun;34(3):260-9.  

     5.        Wishin   J  ,     Gallagher   TJ  ,     McCann   E   .  Emerging options for the manage-

ment of fecal incontinence in hospitalized patients .  J Wound Ostomy 

Continence Nurs .  2008 ; 35 ( 1 ): 104 - 110 .  

     6.        Gray   M  ,     Beeckman   D  ,     Bliss   DZ   , et al.    Incontinence-associated 

dermatitis: a comprehensive review and update .  J Wound Ostomy 

Continence Nurs .  2012 ; 39 ( 1 ): 61 - 74 .  

     7.        Beitz   JM   .  Fecal incontinence in acutely and critically ill patients: op-

tions in management .  Ostomy Wound Manage .  2006 ; 52 ( 12 ): 56 - 58 , 

 60 ,  62 - 66 .  

     8.        Keshava   A  ,     Renwick   A  ,     Stewart   P  ,     Pilley   A   .  A nonsurgical means of 

fecal diversion: the Zassi Bowel Management System .  Dis Colon 

Rectum .  2007 ; 50 ( 7 ): 1017 - 1022 .  

     9.        Pittman   J  ,     Beeson   T  ,     Terry   C  ,     Kessler   W  ,     Kirk   L   .  Methods of bowel 

management in critical care: a randomized controlled trial .  J Wound 

Ostomy Continence Nurs .  2012 ; 39 ( 6 ): 633 - 639 .  

     10.        Gray   M  ,     Omar   A  ,     Buziak   B   .  Stool management systems for prevent-

ing environmental spread of  Clostridium diffi cile : a comparative trial . 

 J Wound Ostomy Continence Nurs .  2014 ; 41 ( 5 ): 460 - 465 .  

     11.        Spetz   J  ,     Brown   DS  ,     Aydin   C  ,     Donaldson   N   .  The value of reducing 

hospital-acquired pressure ulcer prevalence: an illustrative analysis . 

 J Nurs Adm .  2013 ; 43 ( 4 ): 235 - 241 .  

     12.        Lyder   CH  ,     Wang   Y  ,     Metersky   M   , et al.    Hospital-acquired pressure 

ulcers: results from the national Medicare Patient Safety Monitoring 

System study .  J Am Geriatr Soc .  2012 ; 60 ( 9 ): 1603 - 1608 .  

     13.        Graves   N  ,     Birrell   F  ,     Whitby   M   .  Effect of pressure ulcers on length of 

hospital stay .  Infect Control Hosp Epidemiol .  2005 ; 26 ( 3 ): 293 - 297 .  

     14.        Padula   WV  ,     Makic   MB  ,     Wald   HL   , et al.    Hospital-acquired pressure 

ulcers at academic medical centers in the United States, 2008-2012: 

tracking changes since the CMS nonpayment policy .  Jt Comm J Qual 

Patient Saf .  2015 ; 41 ( 6 ): 257 - 263 .  

     15.        Pakyz   A  ,     Carroll   NV  ,     Harpe   SE  ,     Oinonen   M  ,     Polk   RE   .  Economic impact 

of  Clostridium diffi cile  infection in a multihospital cohort of academic 

health centers .  Pharmacotherapy .  2011 ; 31 ( 6 ): 546 - 551 .  

     16.        O’Brien   JA  ,     Lahue   BJ  ,     Caro   JJ  ,     Davidson   DM   .  The emerging infectious 

challenge of  Clostridium   diffi cile -associated disease in Massachusetts 

hospitals: clinical and economic consequences .  Infect Control Hosp 

Epidemiol .  2007 ; 28 ( 11 ): 1219 - 1227 .  

     17.        Lipp   MJ  ,     Nero   DC  ,     Callahan   MA   .  Impact of hospital-acquired  Clostrid-

ium diffi cile  .  J Gastroenterol Hepatol .  2012 ; 27 ( 11 ): 1733 - 1737 .  

     18.        Magee   G  ,     Strauss   ME  ,     Thomas   SM  ,     Brown   H  ,     Baumer   D  ,     Broderick  

 KC   .  Impact of  Clostridium diffi cile -associated diarrhea on acute care 

length of stay, hospital costs, and readmission: a multicenter retro-

spective study of inpatients, 2009-2011 .  Am J Infect Control .  2015 ;

 43 ( 11 ): 1148 - 1153 .  

     19.        Karanika   S  ,     Paudel   S  ,     Zervou   FN  ,     Grigoras   C  ,     Zacharioudakis   IM  ,   

  Mylonakis   E   .  Prevalence and clinical outcomes of  Clostridium diffi cile  

infection in the intensive care unit: a systematic review and meta-analysis . 

 Open Forum Infect Dis .  2015 ; 3 ( 1 ): ofv186 .  

     20.        Anderson   DJ  ,     Kirkland   KB  ,     Kaye   KS   , et al.    Underresourced hospital 

infection control and prevention programs: penny wise, pound fool-

ish?   Infect Control Hosp Epidemiol .  2007 ; 28 ( 7 ): 767 - 773 .  

     21.        Tarricone   R  ,     Torbica   A  ,     Franzetti   F  ,     Rosenthal   VD   .  Hospital costs of 

central line-associated bloodstream infections and cost-effectiveness 

of closed vs. open infusion containers. The case of intensive care units 

in Italy .  Cost Eff Resour Alloc .  2010 ; 8 : 8 .  

     22.        Prowle   JR  ,     Echeverri   JE  ,     Ligabo   EV   , et al.    Acquired bloodstream infec-

tion in the intensive care unit: incidence and attributable mortality .  Crit 

Care .  2011 ; 15 ( 2 ): R100 .  

     23.        Tambyah   PA  ,     Knasinski   V  ,     Maki   DG   .  The direct costs of nosocomial 

catheter-associated urinary tract infection in the era of managed care . 

 Infect Control Hosp Epidemiol .  2002 ; 23 ( 1 ): 27 - 31 .  

     24.        Stone   PW   .  Economic burden of healthcare-associated infections: an 

American perspective .  Expert Rev Pharmacoecon Outcomes Res . 

 2009 ; 9 ( 5 ): 417 - 422 .  

     25.        Shepard   J  ,     Ward   W  ,     Milstone   A  ,     Carlson   T  ,     Frederick   J  ,     Hadhazy   E  ,   

  Perl   T   .  Financial impact of surgical site infections on hospitals: the hos-

pital management perspective .  JAMA Surg .  2013 ; 148 ( 10 ): 907 - 914 .  

     26.        Jenks   PJ  ,     Laurent   M  ,     McQuarry   S  ,     Watkins   R   .  Clinical and economic 

burden of surgical site infection (SSI) and predicted fi nancial conse-

quences of elimination of SSI from an English hospital .  J Hosp Infect . 

 2014 ; 86 ( 1 ): 24 - 33 .  

     27.        Schweizer   ML  ,     Cullen   JJ  ,     Perencevich   EN  ,     Vaughan Sarrazin   MS   . 

 Costs associated with surgical site infections in Veterans Affairs hospi-

tals .  JAMA Surg .  2014 ; 149 ( 6 ): 575 - 581 .  

     28.        Nanwa   N  ,     Kendzerska   T  ,     Krahn   M   , et al.   The economic impact of 

 Clostridium diffi cile  infection: a systematic review .  Am J Gastroenterol . 

 2015 ; 110 ( 4 ): 511 - 519 .  

     29.      Kaiser Health . Medicare penalizes 758 hospitals for safety incidents. 

 Kaiser Health News .  http://khn.org/news/medicare-penalizes-758-

hospitals-for-safety-incidents . Published December 10,  2015 . Accessed 

July 19, 2016.  

     30.        Padmanabhan   A  ,     Stern   M  ,     Wishin   J   , et al.  ;  Flexi-Seal Clinical Trial 

Investigators Group .  Clinical evaluation of a fl exible fecal incontinence 

management system .  Am J Crit Care .  2007 ; 16 ( 4 ): 384 - 393 .  

     31.        Benoit   RA   Jr  ,     Watts   C   .  The effect of a pressure ulcer prevention 

program and the bowel management system in reducing pressure 

ulcer prevalence in an ICU setting .  J Wound Ostomy Continence Nurs . 

 2007 ; 34 ( 2 ): 163 - 175 ; quiz 176-177.  

     32.        Echols   J  ,     Friedman   BC  ,     Mullins   RF   , et al.    Clinical utility and economic 

impact of introducing a bowel management system .  J Wound Ostomy 

Continence Nurs .  2007 ; 34 ( 6 ): 664 - 670 .  

     33.        Langill   M  ,     Yan   S  ,     Kommala   D  ,     Michenko   M   .  A budget impact analysis 

comparing use of a modern fecal management system to tradition-

al fecal management methods in two Canadian hospitals .  Ostomy 

Wound Manage .  2012 ; 58 ( 12 ): 25 - 33 .  

     34.        Kowal-Vem   A  ,     Poulakidas   S  ,     Barnett   B   , et al.    Fecal containment in 

bedridden patients: economic impact of 2 commercial bowel catheter 

systems .  Am J Crit Care .  2009 ; 18 ( 3)(suppl ): S2 - S14 ; quiz S15.  

     35.        Page   BP  ,     Boyce   SA  ,     Deans   C  ,     Camilleri-Brennan   J   .  Signifi cant rectal 

bleeding as a complication of a fecal collecting device: report of a 

case .  Dis Colon Rectum .  2008 ; 51 ( 9 ): 1427 - 1429 .  

     36.        Bordes   J  ,     Goutorbe   P  ,     Asencio   Y  ,     Meaudre   E  ,     Dantzer   E   .  A non-

surgical device for faecal diversion in the management of perineal 

burns .  Burns .  2008 ; 34 ( 6 ): 840 - 844 .  

     37.        Sparks   D  ,     Chase   D  ,     Heaton   B  ,     Coughlin   L  ,     Metha   J   .  Rectal trauma and 

associated hemorrhage with the use of the ConvaTec Flexi-Seal fecal 

management system: report of 3 cases .  Dis Colon Rectum .  2010 ;

 53 ( 3 ): 346 - 349 .  

     38.        Reynolds   MG  ,     van Haren   F   .  A case of pressure ulceration and asso-

ciated haemorrhage in a patient using a faecal management system . 

 Aust Crit Care .  2012 ; 25 ( 3 ): 188 - 194 .  

     39.        Shaker   H  ,     Maile   EJ  ,     Telford   KJ   .  Complete circumferential rectal ulcer-

ation and haemorrhage secondary to the use of a faecal management 

system .  Ther Adv Gastroenterol .  2014 ; 7 ( 1 ): 51 - 55 .  

     40.        Bright   E  ,     Fishwick   G  ,     Berry   D  ,     Thomas   M   .  Indwelling bowel manage-

ment system as a cause of life-threatening rectal bleeding .  Case Rep 

Gastroenterol .  2008 ; 2 ( 3 ): 351 - 355 .  

     41.        Whiteley   I  ,     Sinclair   G  ,     Lyons   AM  ,     Riccardi   R   .  A retrospective review of 

outcomes using a fecal management system in acute care patients . 

 Ostomy Wound Manage .  2014 ; 60 ( 12 ): 37 - 43 .  

     42.        Sammon   MA  ,     Montague   M  ,     Frame   F   , et al.    Randomized controlled 

study of the effects of 2 fecal management systems on incidence of 

anal erosion .  J Wound Ostomy Continence Nurs .  2015 ; 42 ( 3 ): 279 - 286 .  

     43.     Qora Stool Management Kit [package insert].  San Francisco, CA : 

 Consure Medical Inc .  

     44.        Maklebust   J  ,     Magnan   MA   .  Risk factors associated with having a pres-

sure ulcer: a secondary data analysis .  Adv Wound Care .  1994 ; 7 ( 6 ): 25 , 

 27 - 28 ,  31 - 34  passim.  

     45.        Riddle   DJ  ,     Dubberke   ER   .   Clostridium diffi cile  infection in the intensive 

care unit .  Infect Dis Clin North Am .  2009 ; 23 ( 3 ): 727 - 743 .  

     46.        Hoenigl   M  ,     Wagner   J  ,     Raggam   RB   , et al.    Characteristics of hospital-

acquired and community-onset blood stream infections, South-East 

Austria .  PLoS One .  2014 ; 9 ( 8 ): e104702 .  

http://khn.org/news/medicare-penalizes-758-hospitals-for-safety-incidents


Copyright © 2018 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.Copyright © 2018 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.

162 JWOCN  March/April 2018 www.jwocnonline.com

     47.        Zhan   C  ,     Miller   MR   .  Excess length of stay, charges, and mortality 

attributable to medical injuries during hospitalization .  JAMA .  2003 ;

 290 ( 14 ): 1868 - 1874 .  

     48.        Stone   PW  ,     Larson   E  ,     Kawar   LN   .  A systematic audit of economic 

evidence linking nosocomial infections and infection control interven-

tions: 1990-2000 .  Am J Infect Control .  2002 ; 30 ( 3 ): 145 - 152 .  

     49.        Hu   KK  ,     Veenstra   DL  ,     Lipsky   BA  ,     Saint   S   .  Use of maximal sterile 

barriers during central venous catheter insertion: clinical and economic 

outcomes .  Clin Infect Dis .  2004 ; 39 ( 10 ): 1441 - 1445 .  

     50.        Kennedy   EH  ,     Greene   MT  ,     Saint   S   .  Estimating hospital costs of 

catheter-associated urinary tract infection .  J Hosp Med .  2013 ; 8 ( 9 ):

 519 - 522 .  

     51.        Mulhall   AM  ,     Jindal   SK   .  Massive gastrointestinal hemorrhage as a com-

plication of the Flexi-Seal fecal management system .  Am J Crit Care . 

 2013 ; 22 ( 6 ): 537 - 543 .  

     52.        Daniel   ES  ,     Ng   A  ,     Johnston   MJ  ,     Ong   EJ   .  Rectal bleeding post the use 

of the Flexi-Seal faecal management system [published online ahead 

of print  August 2, 2015 ] .  ANZ J Surg . doi:10.1111/ans.13252.  

     53.        A’Court   J  ,     Yiannoullou   P  ,     Pearce   L  ,     Hill   J  ,     Donnelly   D  ,     Murray   D   .  Rec-

tourethral fi stula secondary to a bowel management system .  Intensive 

Crit Care Nurs .  2014 ; 30 ( 4 ): 226 - 230 .  

     54.        Chatterjee   K  ,     Klair   JS  ,     Agarwal   A  ,     Aduli   F   .  A case of rectal stricture 

associated with the use of a fecal management system .  J Coloproctol . 

 2015 ; 35 ( 4 ): 223 - 226 .           


