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Intestinal malrotation with suspected cow’s milk
allergy: a case report
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Abstract

Background: Intestinal malrotation is an incomplete rotation of the intestine. Failure to rotate leads to
abnormalities in intestinal positioning and attachment that leave obstructing bands across the duodenum and
a narrow pedicle for the midgut loop, thus making it susceptible to volvulus. One of the important differential
diagnoses for malrotation is an allergy to cow’s milk. Several studies have described infants with surgical
gastrointestinal diseases and cow’s milk allergy. However, to our knowledge, no study has reported infants with
intestinal malrotation who have been symptomatic before surgery was performed and have been examined by
allergen-specific lymphocyte stimulation test and food challenge tests with long-term follow-up.

Case presentation: The patient was a Japanese male born at 39 weeks of gestation. He was breast-fed and
received commercial cow’s milk supplementation starting the day of birth and was admitted to our hospital at
6 days of age due to bilious vomiting. Plain abdominal radiography showed a paucity of gas in the distal bowel.
Because we demonstrated malpositioning of the intestine by barium enema, we repositioned the bowel in a
normal position by laparotomy. The patient was re-started on only breast milk 2 days post surgery because we
suspected the presence of a cow’s milk allergy, and the results of an allergen-specific lymphocyte stimulation
test showed a marked increase in lymphocyte response to kappa-casein. At 5 months of age, the patient was
subjected to a cow’s milk challenge test. After the patient began feeding on cow’s milk, he had no symptoms
and his laboratory investigations showed no abnormality. In addition, because the patient showed good weight
gain and no symptoms with increased cow’s milk intake after discharge, we concluded that the present case
was not the result of a cow’s milk allergy. At 1 year, the patient showed favorable growth and development,
and serum allergy investigations revealed no reaction to cow’s milk.

Conclusion: When physicians encounter infants with surgical gastrointestinal disease, including intestinal
malrotation, they should consider cow’s milk allergy as a differential diagnosis or complication and should
utilize food challenge tests for a definitive diagnosis.

Keywords: Allergen-specific lymphocyte stimulation test, Cow’s milk allergy, Food challenge test, Infant,
Intestinal malrotation
Background
Intestinal malrotation (IM) is the incomplete rotation
of the intestine during fetal development [1]. Failure to
rotate leads to abnormalities in intestinal positioning
and attachment that may leave obstructing bands across
the duodenum and a narrow pedicle for the midgut loop,
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thus rendering it susceptible to volvulus. Infants affected
with IM often present during the first week of life with
bilious emesis. The upper gastrointestinal series is the
imaging test of choice and the gold standard in the
evaluation and diagnosis of malrotation and volvulus [1].
A barium enema can also demonstrate malpositioning
of the cecum [1]. If a volvulus is present, surgery is
performed immediately because gastric obstruction is an
acute emergency.
One of the important differential diagnoses for malrota-

tion is cow’s milk allergy (CMA), which has been defined
as an adverse reaction occurring after the ingestion of
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Figure 1 A plain abdominal radiograph shows a paucity of gas
in the distal bowel.

Figure 2 An upper gastrointestinal series shows normal
positions of the duodenum and jejunum.
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cow’s milk as a result of an immunologic hypersensitivity
to milk protein [2]. Adverse reactions may have a wide
range of clinical manifestations [2-4]. The diagnosis
of CMA is difficult, although the allergen-specific
lymphocyte stimulation test (ALST) [4,5], particularly
the response to kappa-casein, is a useful diagnostic test
[5]. The definitive diagnosis is made by a food challenge
test [2-4].
Several studies have compared infants with surgical

gastrointestinal disease and CMA [4,6,7], and only one
English-language report has described infants with IM
combined with CMA [8]. However, to our knowledge,
no study has reported infants with IM who have been
symptomatic before surgery was performed and have
been examined by ALST and food challenge tests with
long-term follow-up. In this article, we report a case of
IM and suspected CMA.

Case presentation
The patient was a Japanese male born at 39 weeks of
gestation. He had no significant pre- or peri-natal his-
tory and was born after an uncomplicated delivery with
Apgar scores of 9 at 1 minute and 10 at 5 minutes. On
the day of birth, breast-feeding supplemented with com-
mercial cow’s milk was started. The patient was admitted
to our hospital at 6 days of age due to bilious vomiting.
At the time of admission, he was in poor condition but
had no abdominal distention. Laboratory investigations
showed a total white cell count of 12,500/mm3 with 2%
eosinophils, 14.9 g/dL hemoglobin, 245,000 platelets/
mm3 and 0.17 mg/dL CRP with no eosinophilia in
the stool, and serum allergy investigations revealed no
remarkable elevation of non-specific IgE (1 IU/mL) and
cow’s milk-spcific IgE (<0.34 IU/mL). Plain abdominal
radiography showed a paucity of gas in the distal bowel
(Figure 1). An upper gastrointestinal series showed that
the duodenum and jejunum were normally positioned
(Figure 2). The patient’s enteral feeding was stopped,
he was administered antibiotics, and his clinical course
was observed.
On the following day, specks of blood mixed with

mucus were visible in the stool, and a barium enema
revealed malpositioning of the intestine (Figure 3). A
laparotomy was performed, and it was observed that the
ascending colon and descending colon were not attached
and moved freely, the ligament of Treitz was in the nor-
mal position, and no intestinal ischemia was observed.
We therefore returned the bowel to a normal position.
Because the patient’s lymphocyte response to kappa-

casein was markedly increased (10,612 cpm; stimulation
index 10), we suspected that he had a CMA, and the
patient was re-started on breast milk alone 2 days post-
surgery. Thereafter, the patient showed symptom-free
normal progress with good weight gain.
At 5 months of age, the patient was admitted to our
hospital to undergo a cow’s milk challenge with parental
consent before eating anything other than breast milk.
After the patient was started on cow’s milk feeds, he



Figure 3 A barium enema shows malpositioning of
the intestine.
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remained asymptomatic, and laboratory analyses showed
no elevation of white cell count or CRP, and no eosino-
philia in the blood or stool. In addition, the patient
showed good weight gain and no symptoms with
increased cow’s milk intake after discharge. Therefore, we
concluded that this case was not the result of a CMA.
At 1 year of age, the patient showed favorable growth

and development, and serum allergy investigations
revealed no remarkable elevation of nonspecific IgE
(74 IU/mL) and no reaction to cow’s milk.

Discussion
Several studies have reported an association between
infants with surgical gastrointestinal disease and CMA
[4,6,7]. Only one English-language report has described
children with both IM and CMA [8]. However, to our
knowledge, there have been no reports of infants with
IM who were examined by ALST and food challenge
tests with a long-term follow-up.
In recent years, it has been suggested that the develop-

ment of CMA after gastrointestinal surgery in newborn
infants is due to an immature intestinal mucosal barrier
and related immune function [4,6]. In addition, congeni-
tal abnormalities of the intestinal mucosa, general condi-
tional changes and local damage to the intestine by
invasive surgery and pre- or post-surgical under nutrition
may act synergistically to aid CMA development [4,6]. In
the present case, we concluded that an upper gastro-
intestinal series showed normal positioning at the time
of admission because the ligament of Treitz was in the
normal position and the ascending colon and descending
colon were not attached and moved freely. The patient
was diagnosed with IM because a barium enema and
laparotomy showed malpositioning of the intestine. We
speculated that the intestinal tract of the patient was
blocked by a volvuls.
A previous report described malrotation in children

with symptoms of gastrointestinal allergy and psycho-
somatic abdominal pain [8]. Three children with malro-
tation who were 4.5, 5 and 9 years old at the time of
surgery were presented. Their preliminary diagnoses
were gastrointestinal allergy irritable colon and psycho-
somatic abdominal pain. They were treated on an out-
patient basis under these diagnoses for more than two
years before their malrotations were discovered. They
have been symptom free since their surgeries were per-
formed [8]. They were not examined by ALST and food
challenge testing. The present case differed from previ-
ous reports with regard to the age of the patient and the
performance of ALST and a food challenge test.
The ALST is a very useful laboratory test for the diag-

nosis of CMA [4,5], and the positivity rate is 88% [5].
Kappa-casein has the most potent capacity to activate
lymphocytes [5]. In this case, although kappa-casein
induced a high lymphocyte proliferative response, we
concluded that the patient did not have a CMA, because
the food challenge test was negative. We speculated that
kappa-casein may be highly activating when intestines
suffer a strong insult such as voluvuls. Further studies
are needed to clarify why various patterns were observed.
Adverse reactions to cow’s milk are frequent in the

first year of life [9]. Half of children tolerate cow’s milk
by age 1 [9]. A challenge test with the causal food is in-
dispensable in the diagnosis of food allergy, but is not
realistic for all cases in newborn babies [10]. Few institu-
tions in Japan have reported that they routinely perform
a challenge test with cow’s milk for all cases of CMA
[10]. Inappropriate dietary restriction independent of
adequate medical and dietary supervision can cause
morbidity in the infant or mother (or both), through
the inadequate intake of dietary components, especially
calcium [3].
In the future, through the evaluation of more cases

with sufficient laboratory data, a more complete classifi-
cation should be possible. This classification can be
applied to a study of the prognosis of this rare condition.

Conclusion
We report a case of a child with IM and suspected CMA.
If physicians encounter infants with surgical gastrointestinal
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disease including IM, they need to consider CMA in the
differential diagnosis or as a complicating factor. While
the ALST is a useful laboratory test for the diagnosis of
CMA, it may be highly reactive when the intestine is
strongly inflamed. The physician should perform food
challenge tests for a definitive diagnosis.

Consent
Written informed consent was obtained from the
patient’s guardian for publication of this case report
and accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief
of this journal.

Abbreviations
ALST: Allergen-specific lymphocyte stimulation test; CMA: Cow’s milk allergy;
IM: Intestinal malrotation.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
TM, AK, SK, YS MT and NS treated the patient and in doing so acquired the
case data; they were also involved with drafting of the manuscript. All
authors read and approved the final manuscript.

Acknowledgements
The authors are indebted to Drs. Hideaki Morita and Ichiro Nomura
(Department of Allergy and Immunology, National Research Institute for
Child Health and Development) for their work and advice on this study.

Author details
1Department of Pediatrics, Hachinohe City Hospital, 1 Bisyamontaira,
Hachinohe, Aomori 031-8555, Japan. 2Department of Pediatrics, Tohoku
University School of Medicine 1-1, Seiryo-machi, Aoba-ku, Sendai, Miyagi
980-8574, Japan. 3Department of Pediatric Surgery, Hachinohe City Hospital,
1 Bisyamontaira, Hachinohe, Aomori 031-8555, Japan.

Received: 21 July 2012 Accepted: 1 September 2012
Published: 3 September 2012

References
1. Kennedy M, Liacouras CA: Intestinal duplications, meckel diverticulum,

and other remnants of the omphalomesenteric duct: malrotation. In
Nelson textbook of Pediatrics. 19th edition. Edited by Kliegman RM, Stanton
BF, Schor NF, St.Geme JW III, Behrman RE. Philadelphia: Elsevier Saunders;
2011:1280–1281.

2. Carol LB: Physiologic and inflammatory abnormalities of the
gastrointestinal tract: Cow’s milk protein allergy. In Avery’s diseases of the
newborn. 8th edition. Edited by Taeusch HW, Ballard RA, Gleason CA.
Philadelphia: Elsevier Saunders; 2005:1108–1109.

3. Apps JR, Beattie RM: Cow’s milk allergy in children. BMJ 2009, 339:343–345.
4. Kawano T: Milk allergy in neonates (in Japanese). In Perinatal medicine. 6th

edition. Edited by Perinatal medicine editorial committee. Tokyo: Tokyo
Igakusya; 2006:766–767.

5. Kimura M: Usefulness of allergen-specific lymphocyte stimulation test
(ALST) in diagnosing early infantile intestinal cow’s milk allergy (in
Japanese). Jpn J Pediatr Allergy Clin Immunol 2009, 23:25–33.

6. Ri S, Ichiba H, Ehara E, Imamura T, Kouriyama T, Matsunami S, Itoh Y: Three
cases of milk allergy developed after surgical operations of neonatal
gastro-intestinal disorders (in Japanese). J Jpn Soc Premature Newborn
Med 2006, 18:35–41.

7. Tsai MJ, Lai NS, Huang YF, Huang YH, Tseng HH: Allergic eosinophilic
gastroenteritis in a boy with congenital duodenal obstruction. J Microbiol
Immunol Infect 2000, 33:197–201.
8. Kullendorff CM, Mikaelsson C, Ivancev K: Malrotation in children with
symptoms of gastrointestinal allergy and psychosomatic abdominal
pain. Acta Paediatr Scand 1985, 74:296–299.

9. Kvenshagen B, Halvorsen R, Jacobsen M: Adverse reactions to milk in
infants. Acta Paediatr 2008, 97:196–200.

10. Miyazawa T, Itabashi K, Imai T: Management of neonatal cow’s milk allergy
in high-risk neonates. Pediatr Int 2009, 51:544–547.

doi:10.1186/1756-0500-5-481
Cite this article as: Matsuki et al.: Intestinal malrotation with suspected
cow’s milk allergy: a case report. BMC Research Notes 2012 5:481.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	link_Fig1
	link_Fig2
	Discussion
	Conclusion
	link_Fig3
	Consent
	Competing interests
	Authors´ contributions
	Acknowledgements
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


