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Background

Summary

Intussusception in children is a common abdominal emergency. Recent years have brought a new
promising method of nonsurgical invagination treatment, hydrostatic reduction under sonographic
(US) guidance. The major advantage of this method is lack of the ionized radiation.

The aim of our study is to asses the safety and effectiveness of hydrostatic reduction under US
guidance used as a first choice method of invagination treatment in our department.

From July 2006 to December 2007, 33 procedures of hydrostatic reduction under US guidance
were performed in 27 children, aged from 7 months to 6 years and 10 months. The procedure was
performed in US room by radiologist and surgeon with the use of self-constructed set for saline
enema. The sedation of patient was routinely performed.

The initial procedure was effective in 23 patients (pts) (85%). In 5 pts the recurrence of
intussusception occurred and in 3 of them next attempt of the reduction was successful. In 4 cases
the initial procedures failed, and those children were operated. Total amount of 6 pts underwent an
operation. We do not observe any complications connected with the procedure.

Hydrostatic reduction of children intusussception under US-guidance is safe and effective method.
Our initial results meet the recommended limits of successful reduction rates. It encouraged us to
evaluation and further implementation of this method. Water enema is a first choice method of
invagination treatment in our hospital.
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The obvious advantage of sonography is that it does not

involve ionized radiation and it monitors the reduction pro-

Intussusception is a common abdominal emergency in
children but there are still considerable differences in the
approach to diagnosis and treatment of this entity. The non-
operative technique of intussusception treatment gained
acceptance only in some parts of the word, however as it
improved in the latter half of the twentieth century, image-
guided enema gained widespread acceptance throughout
the developed word [1,2].

Recently some authors advocated hydrostatic reduction of
intussusception with saline enema under ultrasound (US)
guidance [3,4].

cess with high accuracy and reliability [2]. Nonoperative
method reduces invasiveness and costs of the treatment.
The major disadvantage is the need for experienced radi-
ologist familiar with this method [5].

Since July 2006 we use US-guided hydrostatic reduction as
a first choice method of invagination treatment in children
admitted to our hospital.

The aim of our study was to asses the safety and effective-
ness of this method, this article describes our initial experi-
ence.
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Figure 1. US examination of the abdomen with linear transducer
shows typical target sign on transverse scan.

Figure 2. Pseudokidney appearance of intussusception on the
longitudinal scan.

Material and Methods

From July 2006 to December 2007 invagination was recog-
nized in 27 children admitted to our hospital with the symp-
toms and signs of intussusception. The diagnosis was made
on the basis of US examination of the abdomen with linear
(5.5-12.5 MHz) and convex (2.5-7 MHz) transducers, reveal-
ing typical sign of intussusception - target sign on trans-
verse images (Figure 1) and pseudokidney appearance on the
longitudinal scans (Figure 2). The Color Doppler (CD) was
used to confirm the blood flow in the bowel wall (Figure 3).
In 20 pts abdominal x-ray was also taken to exclude pos-
sible complication of the intussusception — perforation.

The population included 5 girls and 22 boys, aged from
7 months to 6 years and 10 months (mean, 2 years and 7
months). The duration of the invagination symptoms ranged
from 4 hours to 3 days.

After the correction of dehydratation and 15-20 minutes
after the sedation was administered (rectal solution of chlo-

Figure 3. Color Doppler examination showing the blood flow in the
wall of the intussusception.

ral hydrate, 50 mg/kg), the procedure of US-guided saline
enema was performed. We used self-constructed set for
water enema (Figure 4A,B), consisting of a plastic bag filled
with warmed saline solution (0,9% NacCl), placed 100 cm
above the patient, with the inlet connected to sphygmoma-
nometer and the outlet to Foley catheter, placed in patient’s
rectum.

The procedure was performed in US-room, by both - radi-
ologist, scanning the abdomen with US, and surgeon, who
monitored patient’s condition and checked the position of
catheter and with assisted technician, who controlled ene-
ma’s pressure.

If hydrostatic pressure did not cause reduction of the
invagination, the pressure was increased to safe limit of
120 mmHg.

Ten radiologists were involved in our study. Their experi-
ence in pediatric ultrasonography ranged from 3 to 25
years.

We performed 33 procedures of US-giuded hydrostatic
reduction in 27 pts, 6 of them because of recurrences.

The effect of the reduction was considered as positive if the
intussuseptum passed from the colon to ileum (Figure 5),
the cecum and distal ileum filed with saline solution and
ileocecal valve was clearly visible (Figure 6), with no resid-
ual intussusception.

Results

First procedure was effective in 23 pts (85%). In 4 cases the
initial procedures failed, and those children were operated,
with no other attempts of nonsurgical reduction.

In 5 pts the recurrence of intussusception occurred and in
3 of them another attempt of the reduction was successful.
Total amount of 6 pts underwent an operation.
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Figure 4AB. Saline enema set — a plastic bag filled with warmed solution of 0.9% NaCl, with the inlet connected to sphygmomanometer and the
outlet to Foley catheter.
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Figure 5. Monitoring of the procedure — the intussuseptum and
saline solution in the cecum.

Finally the rate of successful nonsurgical reduction was Figure 6. Successful procedure — the ileocecal valve is clearly visible;
78%. the cecum and terminal ileum are filled with saline solution.

We do not observe any complication during and after the There were no pathologic points of the intussuseption
procedure. found on US examination and in operated patients.
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Discussion

Nonsurgical reduction of children intussusception is an
important primary treatment due to high success rate and
low incidence of complication [2]. In our department, like
in many Western European countries [6], we used to reduce
intussusceptions with air insufflation under fluoroscopic
guidance [7], although the diagnosis of the intussuscep-
tion was made on the basis of US examination, alone. The
abdominal plain radiograph was used only to exclude possi-
ble perforation of gastro-intestinal tract. Trying to achieve
ALARA criteria (as low as reasonably achievable), crucial
for pediatric radiology, we started to reduce invagination
with non-ionizing method - US-guided saline enema.

Our study approves high rate of successful reduction gained
with this method. First procedures were successful in 23
from 27 pts (85%), despite, what must be emphasized, a
large number of radiologists involved to the study and dif-
ferent level of their experience in pediatric US.

We observed 5 cases of intussuseption recurrence, and in 3
of these cases (60%) another attempt of water enema was
successful, what is also consistent with literature data [2].

Other 2 cases of the recurrences were operated, the deci-
sion was made by surgeon, in first child after 2 tries of
enema reduction, in second one after 3 tries.

Finally the rate of successful nonsurgical reductions with
water enema under US guidance was 78%.

We should aim to achieve reduction rates of at least 80%

and even as high as 90%, as it is described in recent litera-
ture [2-4].

References:

Our conclusion and modification implemented to enema
reduction algorithm is that we should perform at least 3
tries of enema reduction, although there are no limitations
of the number of attempts described in the literature [2].
The only limitations are possible contraindications, thus
close cooperation with surgeons and careful monitoring of
the patients condition are essential for this approach.

An absolute contraindication to nonsurgical reduction of
invagination in our hospital is bowel perforation.

We have not repeated enema reduction in pts in whom the
initial procedure was found to be unsuccessful, according
to the criteria mentioned above, with residual intusus-
septum seen in colon. Regarding to literature data [8] this
group seems to be our target group for further improve-
ment of the successful reductions rates.

US-guided saline enema is a safe method of intussusception
reduction, we have not observed any complication either

during or after the procedure.

Conclusions

Hydrostatic reduction of children intusussception under US
guidance is safe and effective method.

This algorithm allows for substantial reduction of the radi-
ation in children population.

Our results meet the recommended limits of successful
reduction rates, what encouraged us to evaluation of the
algorithm and father implementation of this method.

Water enema is a first choice method of invagination treat-
ment in our hospital.

—

. McDermott VMG: Childhood intussusception and approaches to
treatment: historical review. Pediatr Radiol, 1994; 24: 153-55

N

. Danemann A, Navarro O: Intususception. Pediatr Radiol, 2004; 34:
97-108

. Woo SK, Kim JS et al: Childhood intussusception: US-guided
hydrostatic reduction. Radiology, 1992; 182: 77-80

4. Riebel TW, Nasir R, Weber K: US-guided hydrostatic reduction of
intussusception in children. Radiology, 1993; 188: 513-16

w

ol

. Del-Pozo G, Albillos JC, Tejedor D et al: Intussusception in children:
current concepts in diagnosis and enema reduction. Radiographics,
1999; 19: 299-319

. Schmit P, Rohrschneider WK, Christmann D: Intestinal
intussusception survey about diagnostic and nonsurgical therapeutic
procedures. Pediatr Radiol, 1999; 29: 752-61

. Brzewski M, Marcinski A, Gruchalska E: Wglobienie jelitowe u dzieci
- rozpoznawanie i leczenie ,wlewem powietrznym”. Pol J Radiol,
1999; 64(1): 68-71

. Beasley S: Intussusception. Pediatr Radiol, 2004; 34: 302-4

o

~

[o=]

31




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /POL <>
  >>
  /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


