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Abstract

Objectives: Pneumatosis intestinalis is a rare condition
with subserosal or submucosal gas-filled cysts of the
gastrointestinal tract. It is often associated with acute
mesenteric ischemia, but also non-ischemic causes are
described.

Case presentation: A 27-year-old male patient with severe
congenital spastic tetraparesis presented to the emergency
room with fever and reduced general condition. The pa-
tient was hypotonic and tachycardic, had a fever up to
39.7 °C and reduced peripheral oxygen saturation. The
laboratory analyses revealed leukocytosis (16.7 G/L) and
elevated CRP (162 mg/L).

The patient was admitted to the intensive care unit (ICU)
for invasive ventilator treatment because of global respira-
tory insufficiency and antibiotic therapy due to acute
pneumonia and severe acute respiratory distress syndrome
(ARDS). In addition, he suffered from colonic pseudo-
obstruction but with persistent stool passage. After pulmo-
nary recovery, he was transferred to the normal ward of
internal medicine, but signs of colonic pseudo-obstruction
were still present.

Under therapy with diatrizoic acid and neostigmine, the
abdomen was less distended, and the patient had regular
bowel movements. After four days, the patient developed
sudden acute abdominal pain and suffered sudden pulseless
electrical activity. Immediate cardiopulmonary resuscitation
was provided. After the return of spontaneous circulation,
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the patient underwent computed tomography (CT) and was
re-admitted to the ICU. The CT scan showed massive dilata-
tion of the colon, including pneumatosis coli, extensive gas
formation within the mesenteric veins and arteries, including
massive portal gas in the liver, the splenic vein, the renal
veins, and disruption of abdominal aortic perfusion. The
patient was then first presented for surgical evaluation, but
due to futile prognosis, treatment was ceased on the ICU.
Conclusions: In conclusion, colonic pseudo-obstruction
might have led to colonic necrosis and consecutive massive
gas formation within the mesenteric vessels. Therefore,
intestinal passage should be restored as soon as possible to
avoid possible mortality.

Keywords: colonic pseudo-obstruction; mesenteric ischemia;
pneumatosis intestinalis; portal gas.

Introduction

Pneumatosis intestinalis is a rare condition with subserosal
or submucosal gas-filled cysts of the gastrointestinal tract,
which may be detected in radiographs or computer tomog-
raphy (CT) scans. It is most often associated with acute
mesenteric ischemia, but cases of nonischemic causes such
as chronic obstructive pulmonary disease, leukemia, intake
of steroids, chemotherapy, AIDS, connective tissue disor-
ders, celiac disease, or infectious enteritis have also been
described [1]. In association with portomesenteric venous
gas, pneumatosis intestinalis is often a radiological sign of
bowel ischemia and is associated with a high mortality rate
of up to 75% [2]. However, overall, these signs do not point to
specific diagnoses but are general symptoms or radiological
signs, which have several medical etiologies [3].

Colonic pseudo-obstruction was first described in 1948
by Sir Ogilvie [4], who described massive colonic dilatation
without a distinguishable mechanical obstruction [5]. The
definite mechanism is still under investigation, and various
hypotheses exist. Several conditions are associated with the
occurrence of acute colonic pseudo-obstruction, including
cardiovascular disease, metabolic changes, drug-induced,
infectious or inflammatory states, neurological diseases,
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neoplasia, and posttraumatic or postoperative states [5]. In
severe cases, colonic pseudo-obstruction may lead to
perforation or ischemia and is then associated with a high
mortality rate [5]. Treatment options range from medical
treatment, endoscopic interventions, or, in case of treatment
failure, surgery [5, 6].

We report here a case of a young patient with chronic
colonic pseudo-obstruction with a fatal outcome due to car-
diac arrest and pneumatosis intestinalis. In addition, gas was
detected in the portomesenteric veins, renal vein, mesenteric
artery and acute occlusion of the abdominal aorta.

Case report

A 27-year-old male patient with congenital severe spastic
tetraparesis presented to the emergency room with fever
and reduced general condition after a dental intervention
with general anesthesia days before. The patient was
hypotonic and tachycardic and had fever up to 39.7 °C,
and peripheral oxygen saturation was reduced. The lab-
oratory analyses revealed leukocytosis (16.7 G/L) and an
elevated CRP (162 mg/L). Because of global respiratory
insufficiency, the patient was admitted to the intensive
care unit (ICU) for invasive ventilator treatment and
antibiotic therapy due to acute pneumonia and ARDS
(Figure 1A, B). Prior to admission, he endured years of
chronic colonic pseudo-obstruction and constipation but
with persistent stool passage (Figure 2). After pulmonary
recovery, he was transferred to the normal internal med-
icine ward for further pulmonary resuscitation and stool
passage optimization due to colonic pseudo-obstruction.

Under therapy with diatrizoic acid and neostigmine,
the abdomen was less distended, and the patient had
regular bowel movements with daily stool passage. Hence,
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Figure 2: CT scan of the abdomen two years prior to the acute
presentation, showing chronic dilatated and congested colon (thin
arrows) without obvious mechanical obstruction, yet the presence of
colonic dilatation up to 8 cm. Orally administered contrast medium
was detected within the small intestine and ascending to the
transverse colon but not in the descending colon.

no endoscopic intervention was performed. After four
days, the patient developed sudden acute abdominal pain
and experienced sudden pulseless electrical activity.

Figure1: CTscan of the thorax upon admission showing signs of pleural effusion (thin black arrow) and inflammatory infiltrations (bold white
arrow) which lead to global respiratory insufficiency.
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Figure 3: A CT scan of the abdomen showed massive dilatation of the colon (star), including pneumatosis coli (long bold arrows), extensive
gas formation (thin arrows) within the mesenteric veins and arteries, including massive amounts of portal gas in the entire portal basin of the
liver, splenic vein, renal veins, and the abdominal aorta, leading to disruption of perfusion (short bold arrow).

Immediate cardiopulmonary resuscitation was provided.
After the return of spontaneous circulation was obtained,
the patient underwent CT and was referred to the ICU
again. The CT scan showed massive dilatation of the colon,
including pneumatosis coli; extensive gas formation
within the mesenteric veins and arteries, including massive
amounts of portal gas in the entire portal basin of the liver,
splenic vein, and renal veins; and disruption of abdominal
aortic perfusion (Figure 3A, B). For further treatment
evaluation, the patient was first assessed for possible sur-
gical exploration, but due to poor prognosis (high cate-
cholamine doses, pH 7.01, lactate 14.6 mmol/l), treatment
was ceased in the ICU with consent from the next of kin.

Discussion

We report a fatal course of colonic pseudo-obstruction in a
young patient, who developed cardiac arrest with consec-
utive extensive gas formation within the portal, mesen-
teric, and renal vessels, leading to eventual compression of
the aorta.

Due to congenital spastic tetraparesis, the patient had
restricted movement since his birth; therefore, therapeutic
and surgical interventions were approached in a conservative

manner, as the family preferred a limited approach to sur-
gical interventions. For example, a planned cholecystectomy
was delayed as the severity of symptoms was, from the
perspective of the family, not sufficient to perform an oper-
ation under general anesthesia. Therefore, intermittent and
chronic colonic pseudo-obstruction was treated conserva-
tively for many years.

In the case of uncomplicated colonic pseudo-
obstruction, a conservative treatment including fasting,
nasogastric tube insertion, fluids and discontinuation of
medication impacting colonic motility, might be performed
for approximately 72 h. If conservative treatment fails or
the cecal diameter dilates more than 12 cm, administration
of short-acting anticholinesterase medication can stimu-
late colonic motility. In failure of this treatment, endo-
scopic decompression with a tube placed in the cecum is a
viable option, and in cases with complications or signs of
ischemia or perforation, surgery remains the last treatment
option [7]. In this specific case, stool passage was present
under conservative treatment, so endoscopic or surgical
decompression was not considered.

The exact mechanism of this fatal course, following
dental intervention under general anesthesia which had
taken place a few days earlier, remains unclear and
is complex. We suspected a potential aspiration with
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consecutive pneumonia and global respiratory insufficiency
leading to ARDS and ICU therapy. This pulmonary deterio-
ration worsened arterial perfusion of oxygen within the in-
testinal branches and promoted a potential oxygen shortage
within the mucosal layer, leading to gradual necrosis and
deterioration of the intestinal passage with increasing
bowel distention. Subsequently, despite temporary clinical
recovery, the patient developed an enlarged abdominal
compartment with a further increase in abdominal pressure,
reducing intestinal arterial perfusion and increasing intes-
tinal ischemia, leading to momentary cardiac arrest.

The observed massive radiological alterations with
pneumatosis intestinalis, gas formation within the portal
basin including the liver, splenic vein, mesenteric and
renal veins, and even disruption of abdominal aortic
perfusion were, in this case, late and fatal signs of intes-
tinal ischemia.

In conclusion, pre-existing colonic pseudo-obstruction
might have led to a fatal deterioration of bowel perfusion
with gradual intestinal necrosis and massive gas forma-
tion within the venous and arterial mesenteric vessels. In
addition, an abdominal compartment syndrome can be
assumed with further deterioration of the intestinal
perfusion. This case demonstrates that restoration of the
intestinal passage in colonic pseudo-obstruction should
be obtained as soon as possible, and/or early and regular
evaluation by a surgeon is necessary to avoid possible
fatal courses.

Research funding: None declared.
Author contributions: MVT, RF, SK: involved in the
management and assessment of the patient. ED, MVT,

DE GRUYTER

RF: data analysis and drafting of the manuscript. SK: proof
reading and critical revision of the manuscript.

Conflict of interest: Authors state no conflict of interest.
Informed consent: Written informed consent was obtained
from the relatives of the patient for publication of this
report as well as accompanying images.

Ethical approval: The local Institutional Review Board
deemed the study exempt from review.

References

1. Kernagis LY, Levine MS, Jacobs JE. Pneumatosis intestinalis in
patients with ischemia: correlation of CT findings with viability of
the bowel. AJR Am ) Roentgenol 2003;180:733-6.

2. Wiesner W, Mortele KJ, Glickman JN, Ji H, Ros PR. Pneumatosis
intestinalis and portomesenteric venous gas in intestinal
ischemia: correlation of CT findings with severity of ischemia and
clinical outcome. AJR Am | Roentgenol 2001;177:1319-23.

3. Bausch D, HoptUT, Obermaier R. Of what relevanceis the diagnosis
of “pneumatosis intestinalis” and portal gas for the surgeon?
Zentralblatt fur Chirurgie 2009;134:203-8.

4. Ogilvie H. Large-intestine colic due to sympathetic deprivation; a
new clinical syndrome. Br Med | 1948;2:671-3.

5. De Giorgio R, Knowles CH. Acute colonic pseudo-obstruction. Br )
Surg 2009;96:229-39.

6. Robinson A, Quigley JP, Banks A, Farmer M. Ogilvie’s syndrome
treated with an emergency laparotomy, right hemicolectomy and
end ileostomy. BM) Case Rep 2017;2017.

7. Conner S, Nassereddin A, Mitchell C. Ogilvie syndrome. Treasure
Island (FL): StatPearls; 2021.

Supplementary Material: The online version of this article offers
reviewer assessments as supplementary material (https://doi.org/
10.1515/iss-2021-0031).


https://doi.org/10.1515/iss-2021-0031
https://doi.org/10.1515/iss-2021-0031

	Pneumatosis intestinalis with portal, mesenteric and renal gas due to colonic pseudo-obstruction
	Introduction
	Case report
	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /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 <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


