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 ABSTRACT

Spontaneous pneumoperitoneum in patients 
undergoing haemodialysis is usually associated with 
non -occlusive mesenteric ischaemia or prior instru-
mental diagnostic tests. We present the case of an 
88 year -old man on chronic haemodialysis with 
spontaneous pneumoperitoneum secondary to 
conservatively -managed benign idiopathic pneuma-
tosis intestinalis, with favourable outcome.
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Haemodialysis; pneumatosis intestinalis; pneumo-
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 CASE REPORT

Spontaneous pneumoperitoneum (SP) in patients 
on haemodialysis (HD) without prior surgery or instru-
mental abdominal examinations is an uncommon 
condition usually associated with non-occlusive mes-
enteric ischemia. It is generally associated with 
hypovolaemia, low blood pressure and mesenteric 
vasoconstriction with advanced atherosclerotic dis-
ease. We present a case of SP whose aetiology differs 
from the above, with favourable clinical outcome.

The patient in question was an 88 year -old male 
who had been on chronic HD for one year. He had 

a background of pneumotoxic induced lung fibrosis, 
chronic obstructive pulmonary disease (COPD), hyper-
tension, type 2 diabetes mellitus (DM) and chronic 
constipation of multifactorial aetiology. The aetiol-
ogy of his end -stage renal disease was nephroscle-
rosis on a single kidney with contralateral atrophy 
of unknown cause. Three months earlier he had suf-
fered two episodes of cholecystitis secondary to 
cholelithiasis which were resolved conservatively. The 
patient was pending scheduled cholecystectomy.

He was treated with erythropoietin alpha, iron 
sucrose, enalapril, acetylcysteine, insulin, calcitriol, 
acetylsalicylic acid, omeprazole, calcium carbonate 
and inhaled salmeterol and ipratropium.

Seven days prior to his visit he experienced progres-
sive abdominal pain accompanied by continuous and 
diffuse nausea, progressive and accentuated constipa-
tion and abdominal fullness, and was apyretic. The 
physical examination showed blood pressure of 140/90, 
axillary temperature 36.4°C, O2 saturation 98%, good 
hydration and perfusion, conserved general condition. 
Hickman type in -dwelling subclavium catheter for hae-
modialysis was in good condition. Heart rate was 84 
bpm, rhythmic, decreased vesicular murmur in bases 
with low pitched wheezes and dispersed whistling rales 
in right base, present during previous examinations, 
non -painful abdomen, rebound and guarding, no 
observable zones of dull sounds or tympanism and 
conserved air -fluid levels. Lower limbs were without 
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oedema or signs of peripheral venous thrombosis. His 
constipation continued and he was treated with oral 
paraffin. He was haemodynamically stable both during 
and between dialysis sessions. Laboratory tests did 
not reveal any significant abnormalities in the liver or 
pancreatic function or leucocytosis. Blood gas measure-
ment showed no signs of metabolic acidosis and 
lactic acid levels were normal.

The X-ray (Fig. 1) and abdominal CT scan (Fig. 2) 
showed pneumoperitoneum on the perihepatic level 
as well as intramural gases in the adjacent small 

bowel loops. Diagnostic suspicion was established 
as cystic pneumatosis intestinalis. Given the accept-
able general condition and age of the patient, con-
servative treatment was initiated using parenteral 
nutrition, broad-spectrum antibiotics (ceftriaxone and 
metronidazole) and respiratory support with high flow 
oxygen. The patient’s evolution was satisfactory, with 
improvement of his digestive and general health. The 
programmed laparotomy was performed one week 
later, during which a cholecystectomy was performed 
and the intestinal loops examined.

Presence of perforation, ischaemia or intestinal 
distress was ruled out and the presence of cysts in 
the intestinal wall confirmed (Fig. 3). The postop-
erative period was uneventful with no complications 
and enteral and oral nutrition was progressively 
reintroduced. Treatment with ceftriaxone was sus-
pended after 15 days and oral metronidazole was 
maintained for three months with progressive clini-
cal and radiological resolution of the picture.

The patient remained asymptomatic and was in 
good general condition six months after surgery.

The differential diagnosis of SP1,2 takes into consid-
eration thoracic (mechanical ventilation, pneumothorax, 
COPD, tracheal rupture, cardiopulmonary resuscitation, 
asthma) and abdominal causes (inflammatory bowel 
disease, necrotising enterocolitis, perforated hollow 
viscera, ischaemic bowel, penetrating injury, abdominal 
Hirschsprung’s disease, pelvic manipulation, etc.) as well 

Figure 1

Abdominal X -ray

Figure 2

Abdominal CT scan

Figure 3

Presence of cysts in the intestinal wall
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as conditions secondary to abdominal surgical instru-
mentation and other diseases not included in these 
sections (cocaine ingestion, dental extraction, decom-
pression diving accident, etc.). The cause is primary in 
15% of cases, and 85% are secondary to systemic 
disease (collagen disease, bone marrow transplantation 
or cardiac neoplasms, inflammatory bowel disease, 
AIDS, clostridium infection, tuberculosis, cytomegalovi-
rus, cryptospopridium, Whipple’s disease, etc.).

Pneumatosis intestinalis3 is a benign idiopathic 
condition characterised by the presence of multiple 
gas -filled cysts, basically hydrogen, with submucosal or 
subserosal location mainly in the terminal ileum, whose 
rupture leads to pneumoperitoneum. This can be 
explained by three possible hypotheses. The first, bac-
terial, states that it is caused by a gas-producing bacte-
rial superinfection (E. Coli, Clostridium and others). The 
second, mechanical, suggests that there is air passage 
from the lung or bowel wall through the microruptures 
of the intestinal surface through the mesenteric vessels. 
The third, biochemical, posits that the fermentation of 
carbohydrates, which produces gas that passes through 
the intestinal wall and reaches the submucosa by pres-
sure, is the underlying cause. Some factors, such as 
DM, alpha-glucosidase inhibitors or lactulose consump-
tion, may accentuate this mechanism.

Symptoms consist of abdominal pain, constipation 
or diarrhoea, vomiting and rectal tenesmus. A small 
percentage of patients (3%) may have serious com-
plications such as bowel obstruction, gastrointestinal 
bleeding, volvulisation, perforation, sepsis or mesen-
teric ischaemia. Diagnosis by imaging tests can be 
performed via simple abdominal X -ray, in which linear, 
curvilinear or circumferential gas collections appear in 
the circumference of the intestinal wall. Furthermore, 
portal pneumatosis, with collections of “branched” 
gas in the theoretical hepatic location, may sometimes 
be distinguished. Its location adjacent to the wall 
lumen can be distinguished with greater accuracy with 
CT scan, without the appearance of the air -fluid level 
present in the intestinal lumen or the location inside 
the portal tree. Two morphological patterns have been 
described; multiple rounded bullae, at first seemingly 
benign and having good evolution, and the linear 
collections more frequently related with more serious 
clinical pictures and worse evolution10.

There are many cases in the literature of pneuma-
tosis intestinalis in patients with normal renal function4 -6 

and related to peritoneal dialysis, but these cases are 
rare in HD7-9. The latter generally occurs in patients 
with poor evolution, in those with an underlying disease 
of arterial ischaemia, atherosclerosis and vascular cal-
cifications, with increased risk of infections by gas-
forming bacteria and impaired immune response 
(uraemia, DM, etc.)7,8. Clinical pictures of idiopathic 
origin mostly involve the colon, but cases of small 
intestine involvement have been described2,4,9. Treat-
ment is based on the administration of high flow or 
hyperbaric oxygen, elemental low carbohydrate diet and 
broad -spectrum antibiotics for prolonged periods.

Our case is unique due to its association with the 
advanced age of the patient, the presence of pulmonary 
disease and previous severe abdominal disease, the 
fact that the patient is in chronic HD and his excellent 
evolution with conservative treatment, including the 
possibility of a certain diagnosis through laparotomy.
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 7. Coşkun F, Coşkun F, Aksu NM, et al. Non -occlusive mesenteric ischemia in a chronic 
dialysis patient: a case report. Ulus Travma Acil Cerrahi Derg 2008;14:256-259

 8. Suzuki H. Murata K, Sakamoto K. An autopsy case of fulminant sepsis due to pneu-
matosis cystoides intestinalis. Leg Med (Tokyo) 2009;11:S528-S530.

 9. Anne N, Rajput A, Dunn KB, Litwin A. Idiopathic pneumatosis intestinalis of the small 
intestine. Am Surg 2008;74:1127-1129

 10. Soyer P, Martin-Grivaud S, Boudiaf M, et al. Linear or bubbly: a pictorial review of CT 
features of intestinal pneumatosis in adults. J Radiol 2008;89:1907-1920

Correspondence to:
Dr. Juan Martin Navarro
Servicio de Nefrología, Hospital del Tajo
Av. Amazonas Central s/n
28300 Madrid, Spain
e-mail: juanmartinnav@hotmail.com

Nefro - 24-2 - Case Report 02 - Idiopathic pneumatosis intestinalis.indd   3Nefro - 24-2 - Case Report 02 - Idiopathic pneumatosis intestinalis.indd   3 15-02-2010   16:21:3715-02-2010   16:21:37



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Kodak SWOP Proofer CMYK - Uncoated Stock)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 1.00333
  /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 1.00333
  /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 1.00833
  /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 <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




