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Background: Gastric volvulus (GV) occurs when the 
stomach abnormally rotates around one of its axes and is 
a rare upper gastrointestinal obstruction. We present an 
unusual case of intrathoracic GV associated with delayed 
manifestation of congenital diaphragmatic hernia. 

Methods: A 16-month-old female infant presented 
with a history of projectile non-bilious vomiting for 2 
days and mild hematemesis for the last day. Physical 
examination showed epigastric fullness and pain 
with abdominal palpation. Complaints of the patient 
disappeared on the 2nd day after hospital admission. 
On the 6th day non-bilious vomiting started again and 
an epigastric mass was palpable. Contrast study of the 
stomach after oral barium administration showed the 
mesenteroaxial volvulus of the stomach. At laparotomy, 
the association of non-necrotic intrathoracic GV with 
intrathoracic spleen was confi rmed. Moreover, the 
diaphragm presented a giant posterolateral hernia of 
the left dome. Diaphragmatic repair was performed in 
addition to gastropexy and splenopexy.

Results: The postoperative course was uneventful and 
the child was discharged on the 5th post-operative day. On 
follow up after one month, clinical examination and plain 
abdominal X-ray were normal.

Conclusions: GV is a clinical emergency which can 
be life-threatening for children. Upper gastrointestinal 
study and CT scan with contrast meal are helpful in the 
diagnosis of the lesion. We emphasize prompt surgical 
therapy to avoid gastric necrosis.
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Introduction

Gastric volvulus (GV) is a rare disease and 
requires immediate laparotomy. It is often 
associated with diaphragmatic anomalies such 

as Bochdalek hernia, eventration of the diaphragm, giant 
hiatal hernia and Morgagni. In childhood, GV is rarely 
encountered and is usually correlated with the congenital 
absence of normal ligamentous connections involving 
the spleen.[1-3] We report a case of delayed presentation 
of congenital diaphragmatic hernia with intrathoracic 
gastric volvulus.

Case report
A 16-month-old female infant presented with a history 
of projectile non-bilious vomiting for 2 days and 
mild hematemesis for the last day. The infant had 
been previously well and eager to feed, with no other 
associated symptoms apart from a fever of 38ºC, which 
had been present for 48 hours. The infant was the 
second baby of a healthy couple with no family history 
of gastrointestinal pathology. Antenatal scans were 
reported as normal and the infant was born by cesarian 
section at 38 weeks gestation, with a birthweight of 
2500 g. Routine neonatal examination had revealed no 
abnormalities. On admission, the infant was vigorous 
but moderately dehydrated with no respiratory signs. 
Physical examination showed epigastric fullness and 
pain with abdominal palpation. An esophagogastroscopy 
was done because of  suspicious ingestion of caustic 
material. Endoscopy revealed hyperemia and exudate in 
the esophagus and stomach, and ranitidine hydrocloric 
acid and ampicillin were administered. Complaints of 
the patient disappeared at the 2nd day after hospital 
admission and feeding was started on the 3rd day. On 
the 6th day non-bilious vomiting took place again and 
an epigastric mass was palpable. A nasogastric tube was 
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inserted and 200 ml non-bilious gastric aspirate was 
evacuated. Radiography of the abdomen, after placement 
of a nasogastric tube, showed a dilated stomach 
located inside the left upper abdomen and a high left 
diaphragmatic dome (Fig. 1). Initial abdominal X-ray 
presentation was interpreted as normal because the 
level of the presentation was lower than the diaphragm. 
Contrast study of the stomach after oral barium 
administration showed the volvulus of the stomach 
reversed upward, rotated around an axis joining the 
lesser and greater curvatures (mesenteroaxial variety) 
(Fig. 2). Intrathoracic herniation of the stomach was 
detected on this contrast study (The distal body and the 
antrum were herniated in a large diaphragmatic defect). 
Abdominal ultrasonography was normal. CT showed 
intrathoracic position of a large part of the stomach 
and the wandering spleen in the left hemithorax. At 
laparotomy, the association of non-necrotic GV with 

intrathoracic spleen was confi rmed; moreover, the 
diaphragm presented a giant posterolateral hernia of the 
left dome. The wandering spleen was observed without 
any sign of torsion; parietal visceral attachments were 
absent. Gastrophrenic and gastrosplenic ligaments 
were absent. Intraabdominal reduction of the herniated 
stomach and intrathoracic spleen was executed. 
Diaphragmatic repair was also performed in addition to 
gastropexy and splenopexy. The postoperative course 
was uneventful and the child was discharged on the 
5th post-operative day. On follow-up after one month, 
clinical examination and plain abdominal X-ray were 
normal.

Discussion
GV occurs when the stomach abnormally rotates 
around one of its axes and is an uncommon cause of 
upper gastrointestinal obstruction. GV is a rare entity 
in pediatric surgery that should be considered in any 
infant with unexplained vomiting associated with left 
diaphragmatic anomalies.[4]

Ambroise Pare reported the fi rst case of GV 
caused by a sword injury in 1579 and the fi rst surgical 
correction of GV was published in 1897 by Berg. 
Many authors describe the frequent association 
of diaphragmatic defects with GV.[5-7] Congenital 
diaphragmatic hernia was found in 65% of children 
with GV and in 84% of those aged less than 1 month.[8] 
Bilateral eventration of the diaphragm and Morgagni 
hernia associated with GV have also been reported. 
There was another report of 5 patients with GV, 3 of 
whom had congenital diaphragmatic hernia.[9-11] The 
high frequency of this association may be explained 
by the increased space around the stomach under 
the left diaphragmatic defect and by the laxity of 
gastrophrenic and gastrosplenic ligaments. Excessive 
coughing may increase intragastric pressure leading 
to strangulation of the stomach in a diaphragmatic 
defect. Other predisposing factors of GV have been 
described in the literature, such as asplenia and 
wandering spleen.[5] GV was described with Ehlers-
Danlos syndrome in mentally impaired children with 
chronic gastric distension and hypertrophic pyloric 
stenosis.[8,12] GV is classifi ed according to four criteria: 
rotation (mesenteroaxial, organoaxial, or mixed), 
degree (complete or incomplete), presentation (acute 
or chronic), and direction (anterior or posterior).[13] 
Borchardt's triad (unproductive retching, acute localized 
epigastric distension and inability to pass a nasogastric 
tube) is not always present in children, as in our case.[14] 
Vomiting may be bilious or not, depending on the level 
of obstruction. Hematemesis refl ects a worse prognosis, 
indicating gastric ischemia; however, in our patient 

Fig. 2. An upper gastrointestinal barium study showing no transit of 
the barium meal through the duodenum. In the medial portion of the 
herniated stomach, the abnormally cranial and inverted position of 
the distal stomach produces a beaklike appearance of the antrum and 
pylorus (arrow).

Fig. 1. X-ray showing uplifted left diaphragmatic dome with double 
gastric air-fl uid levels observed (arrows).
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it was not associated with ischemia. Hematemesis in 
this situation could be caused by incomplete torsion 
which was relieved spontaneously by insertion of a 
nasogastric tube. In patients with GV, plain fi lm of 
the abdomen may show a single bubble appearance 
of the stomach, with an air-fl uid level. Contrast study 
of the stomach with barium meal permits the correct 
diagnosis of GV and recognition of mesenteroaxial 
and organoaxial varieties. Moreover, contrast study 
of the upper gastrointestinal tract may add more 
information, including the presence of diaphragmatic 
defects and intrathoracic herniation.[1] Gastric 
distention is easily recognized on ultrasonography 
and causes of gastric obstruction like pyloric stenosis 
are depicted. Nevertheless, it is usually diffi cult to 
visualize associated anomalies, mainly diaphragmatic 
defects, and estimate the intrathoracic visceral 
herniation. In our opinion, radiologic investigations 
of gastric volvulus in pediatric patients should include 
CT, with contrast agent meal, of the thorax and of 
the abdomen to exclude associated developmental 
anomalies, as in the present case. In the organoaxial 
volvulus, CT demonstrates the proximal stomach 
in the right hemithorax and the distal body with the 
antrum above the hiatus, in the left hemithorax.[15] In 
the mesenteroaxial variety of gastric volvulus, as in the 
present case, gastric herniation of the antrum and distal 
body in the left hemithorax is present with inferior 
location of the esophagogastric junction below the 
diaphragm.[1,16]

Delay in diagnosis and treatment of GV will lead 
to a poor outcome. Mortality up to 80% has been 
reported in nonoperated patients with GV. To reduce 
intragastric pressure and prevent gastric necrosis, a 
nasogastric tube should be promptly placed. Midline 
laparotomy is advocated for treating GV. The principles 
of the surgical procedure include derotation of the 
volvulus, reduction of the herniated stomach, closure of 
the associated diaphragmatic defect and fi xation of the 
stomach to the anterior abdominal wall.[5,16]

GV is a rare entity in pediatric surgery that should 
be considered in any infant with unexplained vomiting 
and in patients presenting with left diaphragmatic 
anomalies on a plain abdominal radiograph. CT scan 
or upper gastrointestinal study with contrast meal is 
suggested to detect diaphragmatic defect, intrathoracic 
solid and hollow organs (spleen, stomach, colon, and 
kidney), and torsed or volvulated structures. GV is 
a potentially lethal condition if not diagnosed and 
managed early.

Funding: None.
Ethical approval:  Not needed.
Competing interest: None declared. 
Contributors:  Karabulut R proposed the study and wrote 
the fi rst draft. Türkyılmaz Z analyzed the data. All authors 
contributed to the design and interpretation of the study and to 
further drafts.Basaklar AC is the guarantor.

References
1 Pelizzo G, Lembo MA, Franchella A, Giombi A, D'Agostino 

F, Sala S. Gastric volvulus associated with congenital 
diaphragmatic hernia, wandering spleen, and intrathoracic left 
kidney: CT fi ndings. Abdom Imaging 2001;26:306-308.

2 Leitao B, Mota CR, Enes C, Ferreira P, Vieira P, Requeijo 
D. Acute gastric volvulus and congenital posterolateral 
diaphragmatic hernia. Eur J Pediatr Surg 1997;7:106-108.

3 Estevao-Costa J, Soares-Oliveira M, Correia-Pinto J, Mariz C, 
Carvalho JL, da Costa JE. Acute gastric volvulus secondary 
to a Morgagni hernia. Pediatr Surg Int 2000;16:107-108.

4 Mutabagani KH, Teich S, Long FR. Primary intrathoracic 
gastric volvulus in a newborn. J Pediatr Surg 
1999;43:1869-1871.

5 Kotobi H, Auber F, Otta E, Meyer N, Audry G, Helardot 
PG. Acute mesenteroaxial gastric volvulus and congenital 
diaphragmatic hernia. Pediatr Surg Int 2005;21:674-676.

6 Mayo A, Erez I, Lazar L, Rathaus V, Konen O, Freud E. 
Volvulus of the stomach in childhood: the spectrum of the 
disease. Pediatr Emerg Care 2001;17:344-348.

7 Berg J. Two cases of gastric volvulus: operation; healing. 
Nord Med Arkiv 1897;30:1-18.

8 Cameron AE, Howard ER. Gastric volvulus in childhood. J 
Pediatr Surg 1987;22:944-947.

9 Oh A, Gulati G, Sherman ML, Golub R, Kutin N. Bilateral 
eventration of the diaphragm with perforated gastric volvulus 
in an adolescent. J Pediatr Surg 2000;35:1824-1826.

10 Chatterjee H, Ravishankar N, Chandramouli Mahadev M. 
Herniation through triple defects of the diaphragm with 
gastric volvulus. Pediatr Surg Int 2001;17:459-460.

11 Elhalaby EA, Mashaly EM. Infants with radiologic diagnosis 
of gastric volvulus: are they over-treated? Pediatr Surg Int 
2001;17:596-600.

12 Karande TP, Oak SN, Karmarkar SJ, Kulkarni BK, 
Deshmukh SS. Gastric volvulus in childhood. J Postgrad Med 
1997;43:46-47.

13 Singleton AC. Chronic gastric volvulus. Radiology 
1940;34:53.

14 Borchardt M. For pathology and therapy of gastric volvulus.
      Arch Klin Chir 1904;74:243-260.
15 Chiechi MV, Hamrick-Turner J, Abbitt PL. Gastric herniation 

and volvulus: CT and MR appearance. Gastrointest Radiol 
1992;17:99-101.

16 Darani A, Mendoza-Sagaon M, Reinberg O. Gastric volvulus 
in children. J Pediatr Surg 2005;40:855-858.

Received July 10, 2008
Accepted after revision September 29, 2008



<<
  /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
  /CreateJDFFile false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


