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Table 2. Summary of Severity of Bubbles

Conclusions
1. Colonic bubbles that could interfere with polyp detection are present in 35% of patients receiving 

split dose PEG-ELS. 
2. Most bubbles occur in the right and transverse colon.

3. Advanced age is an independent risk for bubbles.

Background
• Colonic bubbles, or foam, can obscure mucosal 

visibility and interfere with polyp detection
• Risks for bubble formation are unknown
• The incidence, distribution & severity of colonic 

bubbles with split dose (PM/AM) PEG-ELS has not 
been described

Aims
• Determine the incidence, distribution & severity of 

colonic bubbles after split-dose 2L PEG-ELS
• Assess the clinical factors associated with bubbles

Methods
• Prospective study: 102 consecutive pts enrolled
• Enrollment period: 6/09 – 10/09
• Inclusion criteria

- Outpt colonoscopy with split (PM/AM) 2L PEG-ELS
• Exclusion criteria

- Unwilling or unable to provide consent
- Age <18 yrs
- Pregnant or breast feeding
- Bowel obstruction
- Greater than 50% resection of colon
- Significant psychiatric illness
- Completed < 75% of purgative
- Consumed > 100% PEG-ELS (i.e. > 2L)

• Purgative: 2L PEG-ELS with sodium ascorbate, 
ascorbic acid, sodium sulfate (MoviPrep®)

• PM/AM dosing: 1L at 6 pm, 1L 4 hrs before colon
• Grading of bubbles by endoscopist on withdrawal

- A/1 = Absent/minimal – no impaired view, no 
flushing needed to see 5 mm polyp
- B/2 = Moderate – impaired view, could miss > 5 
mm polyp, flushing required
- C/3 = Severe – impaired view, could miss > 10 
mm polyp, flushing required

• 4 colon segments evaluated
- Cecum, right, transverse, left colon

• Outcome measures
- Primary: Presence of moderate (B/2) or severe 
(C/3) bubbles
- Secondary: Pt and clinical variables predictive of 
moderate (B/2) or severe (C/3) bubbles

Statistics
• Severity of bubbles in 4 colon segments (cecum, 

right, transverse, left) compared via an exact test 
for marginal homogeneity

• Patient and clinical variables associated with 
Grade B/2 and C/3 bubbles assessed via exact 
logistic regression (univariable and multivariable 
models)

Table 1. Summary of patient characteristics (N= 98)

(*) Counts may not sum to 98 because of missing data, and percentages 
may not sum to 100% because of rounding.
(**) Percentages refer to the fraction of patients with moderate (B/2) or 
severe (C/3) bubbles within categories of each variable (i.e., n/N).

• Increased risk (multivariate analysis) for 
moderate or severe bubbles

-Advanced age
OR = 2.42 for each successive decade,

95% CI: 1.24,5.01; p = 0.007

• Reduced risk (multivariate analysis) for moderate 
or severe bubbles

- Antihypertensive medications
OR = 0.31; 95% CI: 0.10,0.89; p = 0.022

- Vitamin use
OR = 0.41; 95% CI: 0.12,1.26; p = 0.097 

• 35% had moderate or severe bubbles
- Most (71%) of these had bubbles in > 1 colon  
segment

• Bubbles worse in right colon & transverse compared to
- Cecum (p = 0.011; p = 0.012)
- Left colon (p = 0.001 for both)

• In total, 389 colon segments were evaluated
- 14% with moderate bubbles, 4% with severe bubbles

Abstract
Purpose: The presence of bubbles during 
colonoscopy may interfere with polyp detection. 
The purpose of this study was to determine the 
frequency, severity and location of colonic 
bubbles after bowel preparation with split-dose 
2L PEG-ELS.

Methods: Consecutive outpts undergoing elective 
colonoscopy who had been instructed to take 1L 
PEG-ELS at 6pm the night prior and 1L PEG-
ELS 4 hrs before colonoscopy were eligible. All 
colonoscopies were performed by one 
investigator (DK). Diet was clear liquids the 
entire day prior and continuing up to 2.5 hrs 
before colonoscopy. Bubbles were graded in the 
cecum, right, transverse, and left colon using a 
scale where: 1=no/minimal bubbles, 2=bubbles 
interfere with detecting a 5 mm polyp, 3=bubbles 
interfere with detecting a 10 mm polyp. The 
primary analyses focused on the presence of 
Grade 2 and 3 bubbles. Severity of bubbles in 
different colon segments was compared via an 
exact test for marginal homogeneity. The 
association of various patient and clinical 
variables with this outcome was assessed via 
exact logistic regression (univariable & 
multivariable models). This study was IRB 
approved. 

Results: 102 pts enrolled; 4 were excluded 
because the prep was not split or was inadequate 
such that colonoscopy was aborted. Of 98 pts 
evaluated 54% were male, 67% were > age 50, 
12% had GI surgery including 7 with 
cholecystectomy, and 84% were taking >/= 1 
medication. Most procedures (72%) were done 
for screening/surveillance. Nearly all (97%) took 
the entire prep, 80% completed it within 5 hrs of 
colonoscopy, and prep quality was excellent/good 
in 95%. 4 colon segments were evaluated in 96 
pts; 1 pt had a cecal resection and 1 other pt had 
an incomplete procedure. Overall, 34 pts (35%) 
had moderate or severe bubbles in at least one 
colon segment - 22 moderate, 12 severe, and 9 
both moderate and severe. Severity of bubbles 
was similar between right and transverse colon (p 
= 0.544) but more severe compared to the cecum 
(p = 0.011 and 0.012, respectively) and the left 
colon (p = 0.001 for both). Of 389 colon segments 
evaluated, 52 (14%) had moderate bubbles and 15 
(4%) had severe bubbles. With multivariable 
analysis, increasing age was associated with 
higher odds of moderate or severe bubbles (odds 
ratio, OR = 2.42, for each successive decade of 
age; 95% confidence interval, CI: 1.24, 5.01; p = 
0.007). Antihypertensive use was associated with 
decreased bubbles (OR = 0.31; 95% CI: 0.10, 
0.89; p = 0.022).  

Conclusion: Colonic bubbles that could hamper 
polyp detection are present in 35% of patients 
receiving split dose PEG-ELS. Most bubbles 
occur in the right and transverse colon, and 
advanced age is an independent risk for bubbles. 

Results
• 102 pts enrolled: 4 excluded because prep was not 

split or poor prep precluded colonoscopy
• All 4 colon segments evaluated in 96 pts: 1 

incomplete colonoscopy, 1 pt s/p cecectomy
• Adequate (excellent/good) prep in 95%

Moderate/Severe 
Bubbles

(N*) (%*) n (%**)
Age (years), n (%)
< 50 33 (34) 8 (24)
51- 60 40 (41) 14 (35)
> 60 25 (26) 12 (48)
Sex, n (%)
Male 52 (54) 21 (40)
Female 45 (46) 13 (29)
Indication, n (%)
Screen/Surveillance 68 (72) 26 (38)
Symptom 27 (28) 6 (22)
Antihypertensives, n (%)
No 49 (50) 21 (43)
Yes 49 (50) 13 (27)
Psych Meds, n (%)
No 83 (85) 32 (39)
Yes 15 (15) 2 (13)
Acid Suppression, n (%)
No 72 (73) 27 (38)
Yes 26 (27) 7 (27)
Vitamins, n (%)
No 69 (70) 27 (39)
Yes 29 (30) 7 (24)

N (%)
Severity of bubbles, n (%)
No or minimal bubbles (A/1) 64 (65)
Only moderate (B/2) 22 (22)
Only severe (C/3) 3 (3)
Both moderate and severe (B/2 and C/3) 9 (9)
Number of segments with moderate or 
severe bubbles, n (%)
0 64 (65)
1 10 (10)
2 16 (16)
3 7 (7)
4 1 (1)
Severity of bubbles in cecum, n (%)
No or minimal (A/1) 83 (86)
Moderate (B/2) 11 (11)
Severe (C/3) 2 (2)
Severity of bubbles in right colon, n (%)
No or minimal (A/1) 72 (74)
Moderate (B/2) 21 (22)
Severe (C/3) 4 (4)
Severity of bubbles in transverse colon, n (%)
No or minimal (A/1) 74 (76)
Moderate (B/2) 15 (15)
Severity (C/3) 9 (9)
Severity of bubbles in left colon, n (%)
No or minimal (A/1) 93 (95)
Moderate (B/2) 5 (5)
Severe (C/3) 0 (0)

Grade A/1 = Absent/Mild

Grade B/2 = Moderate

Grade C/3 = Severe



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


