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Imaging of GI Motility Disorders
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Role of imaging in gastrointestinal motility dis-
orders is to visualize anatomical abnormality, to deter-
mine its functional property, and to exclude other dis-
eases that may mimic dysmotility. Conventional fluo-
roscopy is still a major investigative method because
of its ability to assess both anatomical and functional
property of the GI tract’). However, patients with
dysmotility usually present with non-specific symp-
toms, such as abdominal pain, diarrhea, or constipa-
tion. Therefore, clue for diagnosis of GI motility dis-
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Figure 1. Achalasia cardia
Plain PA chest shows a crescent-shaped, air-fluid level. Plain lateral chest shows a tubular-shaped posterior medi-
astinal lesion, displacing the trachea anteriorly. Findings are indicative of dilated esophagus.
CT of the thorax confirms marked dilatation of the entire esophagus to GE junction without evidence of focal
mass.
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orders may be relied on plain radiographs, barium stud-
ies, or CT scan. This article will illustrate the com-
bined imaging modalities of various GI motility disor-
ders.

Esophagus (Case 1-3)

Case 1 (Figure 1): A 35-year-old man presents
with chest pain. Plain chest radiographs, PA and lat-
eral views, reveal a tubular-shaped posterior mediasti-
nal mass displacing the trachea anteriorly. This lesion
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contains a crescent of air-fluid level suggestive of a
dilated esophagus. CT scan of the thorax confirms
marked dilatation of the entire esophagus to the GE
junction without evidence of focal mass or external
compression. Findings are consistent with achalasia
cardia, and esophageal manometry confirms the diag-
nosis.

Achalasia cardia is caused by failure of lower
esophageal sphincter to relax, secondary to decrease
or absence of myenteric plexus. Risk of squamous cell
carcinoma is increased if left untreated®.

Case 2 (Figure 2): A 65-year-old man presents
with chest pain and dysphagia. Esophagogram shows

Figure 2. Diffuse esophageal spasm (DES)
Esophagogram shows non-peristalsis, tertiary
contraction of the lower esophagus, giving the
classic “corkscrew appearance”.

Figure 3. Zenker’s diverticulum
Esophagogram shows posterior outpouching of
the cervical esophagus at the cricopharyngeal
junction.

Toar J GASTROENTEROL 2011 |
Vol. 12 No. 1 ‘ 67 H
Jan. - Dec. 2011 &

non-peristalsis, tertiary contraction with compartmen-
talization of the lower esophagus, giving a classic
“corkscrew appearance”. Findings are consistent with
diffuse esophageal spasm (DES), and esophageal ma-
nometry confirms the diagnosis.

DES is uncommon motility disorder of unknown
etiology. There is hypertrophy of the smooth muscle
of the esophagus, particularly the circular layer of the
muscular propia, explaining the classic “corkscrew
appearance”®.

Case 3 (Figure 3): A 58-year-old female presents
with the sensation of dysphagia around her throat.
Esophagogram shows posterior outpouching of the
cervical esophagus, at the level of cricopharyngeal
muscle. Findings are typical of Zenker’s diverticu-
lum.

Zenker’s diverticulum is a pulsion diverticulum
through the Killian’s triangle, which is a weakness point
of the cricopharyngeal muscle®. Pathogenesis is un-
clear, and probably is associated with motility disor-
der that causes high pressure at the upper esophageal
sphincter.

Stomach (No case example)

Gastroparesis is a condition commonly seen in
diabetic patients. Pathogenesis is believed to relate to
neuropathy of parasympathetic autonomic nervous
system, leading to abnormal motility of the stomach®.
Imaging shows dilated stomach containing significant
food residue without evidence of mechanical obstruc-
tion. Nuclear scan confirms the diagnosis by showing
delayed emptying time.

Small bowel (Case 4)

Case 4 (Figure 4): A 53-year-old female presents
with chronic abdominal pain and distension. Small
bowel obstruction is suspected. Small bowel follow-
through study shows dilatation of the small bowel with
very slow small bowel transit time. The dilated loops
of small bowel show crowed valvulae conniventes,
giving the finding of “hidebound pattern”, consistent
with scleroderma. CT of the abdomen confirms the
findings of dilated small bowel with “hidebound pat-
tern”, and without evidence of mechanical obstruction.
CT of the chest shows lung fibrosis and dilated esopha-
gus. Combination of these findings gives rise to the
diagnosis of intestinal pseudo-obstruction secondary
to systemic sclerosis.

Systemic sclerosis is a multisystemic collagen



~— 1 THAILJ
68‘ GASTROENTEROL

0 2011

R
1.J0HRs,

Imaging of GI Motility Disorders

Figure 4. Intestinal pseudo-obstruction secondary to systemic sclerosis
SBFT study shows small bowel dilatation with crowded vulvulae conniventes (hidebound pattern), typical for

scleroderma.

CT of the abdomen confirms the hidebound pattern and shows no mechanical obstruction.
CT of the chest shows lung fibrosis and dilatation of the esophagus.

deposition disorder. GI tract is involved in 90% of
cases, and esophagus is most commonly affected®.
Hidebound pattern is a classic finding of small bowel
involvement!”. Lung fibrosis is also a common mani-
festation of systemic sclerosis.

Colon (Case 5)

Case 5 (Figure 5): A 61-year-old male presents
with chronic abdominal pain and constipation. Co-
lonic obstruction is suspected. CT of the abdomen
shows marked dilatation of the colon and the transi-
tional zone is at the junction of the sigmoid and de-

scending colon without any focal mass. Findings are
suggestive of colonic pseudo-obstruction (Ogilvie syn-
drome). Colonoscopy confirms no mechanical obstruc-
tion and decompression of the colon via the scope is
performed. Patient is clinically improved after decom-
pression and treatment by laxative and motility agents.

Colonic pseudo-obstruction (Ogilvie syndrome)
is of unknown pathogenesis. Certain conditions may
lead to the imbalance of the autonomic nervous sys-
tem supplying the colon®. Transitional zone is usu-
ally at the junction of sigmoid and descending colon
where the mobile colon becomes fixed®.

Figure 5. Colonic pseudo-obstruction (Ogilvie syndrome)

CT of the abdomen shows marked dilatation of the colon with transitional zone at the junction of sigmoid and

descending colon, and without any focal mass.
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CONCLUSIONS

1. Imaging plays an important role for diagnosis
and assessing function in GI motility disorders.
2. The entire luminal tract could be involved.
3. Some diseases illustrating in this article are:
a. Esophagus: achalasia cardia, diffuse esoph-
ageal spasm, Zenker’s diverticulum
b. Stomach: gastroparesis
c. Small bowel: intestinal pseudo-obstruction
secondary to systemic sclerosis
d. Colon: colonic pseudo-obstruction (Ogilvie
syndrome)

REFERENCES

1. Wingate D, Hongo M, Kellow J, ef al. Disorders of gastrointes-
tinal motility: towards a new classification. J Gastroenterol
Hepatol 2002;17 (Suppl):S1-S14.

Toar J GASTROENTEROL 2011
Vol. 12 No. 1 ‘ 69
Jan. - Dec. 2011 &

. Leeuwenburgh I, Scholten P, Alderliesten J, et a/. Long-term

esophageal cancer risk in patients with primary achalasia: a pro-
spective study. Am J Gastroenterol 2010;105:2144-9.

. Prabhakar A, Levine MS, Rubesin S, et al. Relationship be-

tween diffuse esophageal spasm and lower esophageal sphinc-
ter dysfunction on barium studies and manometry in 14 patients.
Am J Roentgenol 2004;183:409-13.

. Siddig M, Sood S, Strachan D. Pharyngeal pouch (Zenker’s

diverticulum). Postgrad Med J 2001;77:506-11.

. Camilleri M. Diabetic gastroparesis. N Engl J Med 2007;356:

820-9.

. Domsic R, Fasanella K, Biclefeldt K. Gastrointestinal mani-

festations of systemic sclerosis. Dig Dis Sci 2008;53:1163-74.

. Pickhardt PJ. The “hide-bound” bowel sign. Radiology 1999;

213:837-8.

. Yolanda TA, Kathleen GD, William SM. Pseudoobstruction in

the geriatric population. Radio Graphics 1986;6:995-1005.

. Addison NV. Pseudo-obstruction of the large bowel. J R Soc

Med 1983;76:252-5.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 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 /LeaveColorUnchanged
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /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


