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Driven by the obesity epidemic, the number of bariatric
operations performed in the United States has increased
markedly, by one estimate from ~20,000 in 1998 to
140,000 in 2004, and plateaued thereafter [1]. While
diarrhea is a recognized consequence of intestinal bypass
procedures, Roberson and colleagues in this issue of the
journal highlight, for the first time, that fecal incontinence
(FI) may begin or worsen after bariatric surgery [2]. Of
note, 48% of women and 42% of men reported FI for liquid
stools while 21% of women and 30% of men reported solid
FI after surgery. Moreover, 55% of women and 31% of
men reported their symptoms were worse after surgery.
While these figures may be affected by response rates
(48%) or, since surveys were only conducted after surgery,
by recall bias, they draw attention for the first time to an
underappreciated and significant problem since FI can be a
devastating symptom which can substantially impair
quality of life [3, 4].

Consistent with studies in the general population, diar-
rhea, cholecystectomy, stress, and mixed urinary inconti-
nence were risk factors for FI by univariate analysis [5, 6].
However, only diarrhea remained a significant risk factor in
multivariate analysis. The high prevalence of FI, not only
in women but also in men, who are less prone to pelvic
floor injury, also underscores the contribution of diarrhea.
Stool consistency is a critical factor affecting fecal conti-
nence. Indeed, even healthy subjects find it harder to retain
continence for low-viscosity (i.e., 100 cPois) than high-
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viscosity material (10,000 cPois) in the rectum, particularly
when anal sphincter endurance is reduced [7]. In addition
to fat malabsorption resulting from biliopancreatic diver-
sion, an alteration in intestinal and colonic bacterial flora
after bariatric surgery may also contribute to diarrhea [8].

Obesity is a risk factor for urinary incontinence [9].
Moreover, in a large trial of 338 obese women with urinary
incontinence, a 6-month structured weight loss program
was more effective than education alone for weight loss
(i.e., average weight loss of 8% body weight for treatment
versus 1.6% for control group) and reducing the frequency
of urinary incontinence (47.4 vs. 28.1%) [10]. This benefit
was more pronounced for stress than urge urinary incon-
tinence and supports the concept that obesity predisposes
one to urinary incontinence. In the Roberson study, urinary
incontinence improved in one-third of patients after bari-
atric surgery; whether this improvement was related to
actual weight loss is unclear. In contrast to urinary incon-
tinence, the relationship between obesity per se (i.e., before
bariatric surgery) and FI is less clearly defined. In one
study of 256 morbidly obese (BMI > 35 kg/m?) women,
the prevalence of anal incontinence (i.e., gas and stool) was
67%, which seems very high [11]. The BMI was not a risk
factor for anal incontinence in that study, perhaps because
all women were morbidly obese. However, it is difficult to
compare this figure to population-based estimates, which
generally focus on fecal leakage alone. Another case-con-
trol study observed that the risk of incontinence for flatus
(but not feces) was higher in morbidly obese women [12].
In the National Health and Nutrition Examination Survey,
obesity was not a significant risk factor for FI by multi-
variate analysis [6]. In contrast, a recent population-based
case-control study from Olmsted County suggests that
increased BMI is associated with a higher risk (OR 1.1 per
unit, 95% CI, 1.004, 1.1) of FI [13].
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The mechanisms by which obesity predisposes one to
urinary and FI are partly understood. Obesity is a risk
factor for diarrhea [14] and accelerated colonic transit [15].
Besides predisposing to acute leakage by virtue of higher
viscus (bladder or rectal) pressure, it is suggested that a
higher intra-abdominal pressure may damage the pelvic
floor in obese people [9]. Indeed, a systematic review of
seven studies observed that intra-abdominal pressures were
higher, averaging 9-14 mmHg, in morbidly obese patients
than in non-obese subjects (i.e., average of 5-7 mmHg)
[16]. While the evidence for increased intra-abdominal
pressures in overweight subjects is mixed, two studies
suggest that obesity is also associated with a higher intra-
abdominal pressure. Moreover, relative to the supine
position, the increase in intra-abdominal pressure in the
upright position is more pronounced in morbid obesity,
suggesting that the abdominal cavity may function as a
hydraulic system in which intra-abdominal contents may
exert pressure on pelvic viscera. Also, a longitudinal study
found that a higher BMI was prospectively associated with
stress but not urge incontinence in midlife, which reinforces
the potential long-term impact of obesity on the pelvic floor
[17]. Moreover, among women aged ~ 50 years, the risk of
stress urinary incontinence was higher among those who
were obese for a longer (30 years or longer) than a shorter
(5-10 years) duration [17].

There are several important messages from the Roberson
study. First, they reinforce the need to manage obese
patients by an integrated team, including gastroenterolo-
gists. Second, patients undergoing bariatric surgery should
be asked if they have FI before and after surgery since a
majority of patients with FI will not disclose the symptom to
their physician unless asked [18, 19]. Anorectal function
should be evaluated with a careful digital rectal examina-
tion, supplemented by anal manometry, particularly for
patients who have incontinence for solid stool, which
reflects more severe anal weakness than incontinence for
liquid stool [20, 21]. Third, loperamide should be considered
for managing diarrhea; loperamide improved fecal conti-
nence in obese subjects treated with orlistat [22]. While
bacterial overgrowth may also cause diarrhea after gastric
bypass surgery [23, 24], the diagnosis of overgrowth in this
setting is challenging since normal values for small-bowel
bacterial flora composition after Roux-en-Y bypass surgery
are unknown. Moreover, it is difficult to access the more
distal Roux limb to collect a sample for bacterial overgrowth
with a standard endoscope and breath tests may be false-
positive because of rapid small-intestinal transit. Pelvic
floor retraining by biofeedback therapy should be consid-
ered in patients with FI who do not respond to conservative
measures alone [25]. Fourth, a structured weight-loss pro-
gram, and if surgery is necessary, a sleeve gastrectomy,
should be considered in obese patients who have diarrhea or

FI before gastric bypass surgery. Long-term weight loss
after sleeve gastrectomy is comparable to gastric bypass and
greater than after banding procedures; a sleeve gastrectomy
may cause mild dumping but does not cause malabsorption
[26]. In the Roberson study, diarrhea was not significantly
more common after gastric bypass than after banding pro-
cedures, perhaps because only a small proportion (13%) of
patients had a gastric bypass in this study.

Bariatric surgery is more effective than non-surgical
options for weight loss and ameliorating metabolic syn-
drome and inducing remission in diabetes mellitus [26]. So
far, safety outcomes have focused on major adverse events
(e.g., anastomotic leakage, pneumonia) and mortality,
which is <0.5% after laparoscopic gastric banding surgery
[27, 28]. Future studies should focus on morbidity and
quality of life, including diarrhea and FI, after bariatric
surgery. This is particularly important since bariatric sur-
gery is increasingly performed for adolescents who may
sustain anorectal injury after bariatric surgery (e.g., during
childbirth), compounding the threat to fecal continence
posed by diarrhea. Further studies are also necessary to
evaluate the contribution of impaired anorectal continence
mechanisms to FI after bariatric surgery.

Acknowledgments
Grant RO1 DK78924.

This project was supported by USPHS NIH

References

1. Kohn GP, Galanko JA, Overby DW, Farrell TM. Recent trends in
bariatric surgery case volume in the United States. Surgery.
2009;146:375-380.

2. Roberson EN, Gould JC, Wald A. Urinary and fecal incontinence
after bariatric surgery. Dig Dis Sci. 2010. doi:10.1007/s10620-
010-1190-9.

3. Norton NJ. The perspective of the patient. Gastroenterology.
2004;126:S175-S179.

4. Bharucha AE, Zinsmeister AR, Locke GR, Schleck C, McKeon
K, Melton LJ. Symptoms and quality of life in community
women with fecal incontinence. Clin Gastroenterol Hepatol.
2006;4:1004-1009.

5. Bharucha AE, Zinsmeister AR, Locke GR, et al. Risk factors for
fecal incontinence: a population-based study in women. Am J
Gastroenterol. 2006;101:1305-1312.

6. Whitehead WE, Borrud L, Goode PS, et al. Pelvic floor disorders
network. Fecal incontinence in US adults: epidemiology and risk
factors. Gastroenterology. 2009;137:512-517.

7. Fox M, Schwizer W, Menne D, Stutz B, Fried M, Thumshirn M.
The physical properties of rectal contents have effects on
anorectal continence: insights from a study into the cause of
fecal spotting on orlistat. Dis Colon Rectum. 2004;47:2147-
2156.

8. Zhang H, DiBaise JK, Zuccolo A, et al. Human gut microbiota in
obesity and after gastric bypass. Proc Natl Acad Sci USA.
2009;106:2365-2370.

9. Hunskaar S. A systematic review of overweight and obesity as
risk factors and targets for clinical intervention for urinary
incontinence in women. Neurourol Urodyn. 2008;27:749-757.

@ Springer


http://dx.doi.org/10.1007/s10620-010-1190-9
http://dx.doi.org/10.1007/s10620-010-1190-9

2430

Dig Dis Sci (2010) 55:2428-2430

10.

14.

15.

16.

17.

18.

19.

Subak LL, Wing R, West DS, et al. Weight loss to treat urinary
incontinence in overweight and obese women. N Engl J Med.
2009;360:481-490.

. Wasserberg N, Haney M, Petrone P, et al. Fecal incontinence

among morbid obese women seeking for weight loss surgery: an
underappreciated association with adverse impact on quality of
life. Int J Colorectal Dis. 2008;23:493-497.

. Altman D, Falconer C, Rossner S, Melin I. The risk of anal incon-

tinence in obese women. Int Urogynecol J. 2007;18:1283-1289.

. Bharucha AE, Melton LJ, Schleck C, Zinsmeister AR. A popu-

lation-based case-control study of fecal incontinence (FI). Gas-
troenterology. 2010;138:S-99.

Delgado-Aros S, Locke GR 3rd, Camilleri M, et al. Obesity is
associated with increased risk of gastrointestinal symptoms: a
population-based study. Am J Gastroenterol. 2004;99:1801-1806.
Bharucha AE, Seide B, Guan Z, Andrews CN, Zinsmeister AR.
Effect of tolterodine on gastrointestinal transit and bowel habits
in healthy subjects. Neurogastroenterol Motil. 2008;20:643-648.
De Keulenaer BL, De Waele JJ, Powell B, Malbrain MLNG.
What is normal intra-abdominal pressure and how is it affected
by positioning, body mass and positive end-expiratory pressure?
Intensive Care Med. 2009;35:969-976.

Mishra GD, Hardy R, Cardozo L, Kuh D. Body weight through
adult life and risk of urinary incontinence in middle-aged women:
results from a British prospective cohort. Int J Obes. 2008;32:
1415-1422.

Leigh RJ, Turnberg LA. Faecal incontinence: the unvoiced
symptom. Lancet. 1982;1:1349-1351.

Bharucha AE, Zinsmeister AR, Locke GR, et al. Prevalence and
burden of fecal incontinence: a population-based study in women.
Gastroenterology. 2005;129:42-49.

@ Springer

20.

21.

22.

23.

24.

25.

26.

27.

28.

Wald A. Con: Anorectal manometry and imaging are not nec-
essary in patients with fecal incontinence. Am J Gastroenterol.
2006;101:2681-2683.

Bharucha AE. Pro: Anorectal testing is useful in fecal inconti-
nence. Am J Gastroenterol. 2006;101:2679-2681.

Fox M, Stutz B, Menne D, Fried M, Schwizer W, Thumshirn M.
The effects of loperamide on continence problems and anorectal
function in obese subjects taking orlistat. Dig Dis Sci. 2005;50:
1576-1583.

Lakhani SV, Shah HN, Alexander K, Finelli FC, Kirkpatrick JR,
Koch TR. Small intestinal bacterial overgrowth and thiamine
deficiency after Roux-en-Y gastric bypass surgery in obese
patients. Nutr Res. 2008;28:293-298.

Machado JDC, Campos CS, Lopes Dah Silva C, et al. Intestinal
bacterial overgrowth after Roux-en-Y gastric bypass. Obes Surg.
2008;18:139-143.

Heymen S, Scarlett Y, Jones K, Ringel Y, Drossman DA,
Whitehead W. Randomized controlled trial shows biofeedback to
be superior to alternative treatments for fecal incontinence. Dis
Colon Rectum. 2009;52:1730-1737.

Colquitt JL, Picot J, Loveman E, Clegg AJ. Surgery for obesity.
Cochrane Database Sys Rev. 2009;1.

Buchwald H, Estok R, Fahrbach K, Banel D, Sledge I. Trends in
mortality in bariatric surgery: a systematic review and meta-
analysis. Surgery. 2007;142:621-632 (discussion 632—625).
Longitudinal Assessment of Bariatric Surgery C, Flum DR, Belle
SH, King WC, Wahed AS, Berk P, Chapman W, Pories W,
Courcoulas A, McCloskey C, Mitchell J, Patterson E, Pomp A,
Staten MA, Yanovski SZ, Thirlby R, Wolfe B. Perioperative
safety in the longitudinal assessment of bariatric surgery. N Engl
J Med. 2009;361:445-454.



	Incontinence: An Underappreciated Problem in Obesity and Bariatric Surgery
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


