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Abstract Background: The etiology of mostintussusception isidiopathic. However, some cases may have leading
points.

Objectives: The purpose of this study is to analyze and discuss the cases of intussusception in children
with pathologic leading points.

Materials and Methods: A retrospective review of medical records of the patients who were treated at
the Queen Sirikit National Institute of Child Health, formerly Children’s Hospital, for intussusception during
the 19-year period between January 1988 and December 2006 was carried out.

Results: There had been 1,025 episodes of intussusception in 956 children with 37 patients having
leading points. The incidence of intussusception with leading points was 3.8%. Twenty three were males and
14 were females. The average age was 45 months (ranging from 14 days to 12 years). Barium enema study was
done in 16 patients. Hydrostatic barium enema reduction was attempted in 12 patients and two cases were
successfully reduced. Pneumatic reduction was used in 11 patients with 13 episodes and two had successful
reduction. The non-operative reduction was not attempted in 12 patients due to poor condition or unavailability
of non-operative reduction. All of the 37 patients underwent laparotomy except one case using colonoscopy and
polypectomy. Intestinal polyps and Meckel’s diverticulum were the most common leading points and found in
14 cases each. Duplication cysts and lymphoma were noted in 3, and 2 cases, respectively. The others were
tuberculosis of the intestine, ectopic pancreatic tissue and pseudotumor of the colon. All of the leading points
were resected and the postoperative courses were uneventful.

Conclusions: Children with intussusception having leading points could be present in all age groups.
Attempted non-operative reductions were not successful in most cases. Surgical resection should be done in all

of the cases when the leading point was seen.
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INTRODUCTION

The etiology of mostintussusception isidiopathic.
However, some cases may have pathologic leading
points. In previouslyreported large series, the incidence
of pathologicleading point causing intussusception in
an infant or child ranged from 1.5% to 12%."'? The
incidence of pathological leading points also increases
with age. They are present in 4% of infants and
children who have one recurrent intussusception and
up to 14% of those with multiple recurrences'. The
most common cause of a pathological leading pointin
the literature is an inverted Meckel diverticulum,
followed by polyps (mostly ileum) and duplication
(mostlyileum and cecum). Other less common causes
are periappendicitis, appendiceal stump, ectopic
pancreas, ectopic gastric mucosa, hematoma from
abdominal trauma, benign or malignant tumor
(lymphoma, sarcoma, leukemia), Peutz-Jeghers (P])
syndrome, familial polyposis and Henoch-Schonlein
purpura‘1-5,9,13-l8

Many pediatric patientswith intussusception were
treated at our institute each year. Herein, the authors
retrospectivelystudied these entitiesin alot of patients.
The purpose of this studywas to analyze and discuss the
cases of intussusception in children with pathologic
leading points treated during the last 19 years.

MATERIALS AND METHODS

A retrospective review of the medical records of
the patients who were treated at the Queen Sirikit
National Institute of Child Health, formerly Children’s
Hospital, forintussusception during the 19-year period
between January 1988 and December 2006 was carried
out. All patients were younger than 15 years old.
Patients’ data were collected from existing medical
records. The demographics, clinical presentations,
radiological data, interventional indications,
management procedures, pathological reports and
outcome of these patients were studied and analyzed.

REsuLTS

Patients

Nine hundred and fifty six cases of intussusception
were treated at this period with 1,025 episodes. Thirty
The

occurrences of intussusception were noted in 41

seven cases had pathologic leading points.

Thai J Surg Jan. - Jun. 2009

10 1

37)

No. of patients (n
=
|
|

dmo 1y 3y 9y Iy 9y 1y 13y

Figure 1 Age groups at the first presentation

Table 1 Clinical presentations of the first episodes (n = 37)

Clinical presentation Cases (%)

Symptoms
Vomiting 31 (83.8)
Abdominal pain 28 (75.7)
Bloody stool 19 (51.4)
Signs
Abdominal mass 25 (67.6)
Bloody stool 19 (561.4)
Abdominal distension 21.6)
Others
Fever 5 (13.5)
Stupor 5 (13.5)
Convulsion 2 (5.4)
Prolapsed rectal mass 1 (2.7)

The
incidence of leading points was 3.8%. Twenty-three

episodes, of which 4 cases had recurrence.

were male and fourteen were female (male:female =
1.6:1). The average age at the first presentation was 45
months (range 14days to 12 years) and the distribution
of age groups at presentation was shown in Figure 1.

Clinical Presentations

The presence of three classic symptoms and signs
were shown in Table 1.

The duration of symptoms in the most cases was
a few days. The relation between the age groups and
duration of symptoms showed that the older children
had longer onset of clinical presentation than the
younger one (Table 2).

Radiological Findings

The radiological findings showed small bowel

obstruction in 23 cases. Soft tissue haziness,
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Table 2 The relation of age groups and duration of symptoms

Duration of symptoms (cases)
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unremarkable and paralytic ileus were noted in 7, 5
and 2 cases,respectively (Table 3).

Age groups Total
<1day 1-7days >1wk- >1mo Managements
1mo g

<3 mo ] 5 i 5 Barium enema study was done in 16 patients.
3mo-2y 1 17 1 19 Hydrostatic barium enema reduction was attempted
>2y-4y 1 1 - 1 3 in 12 patients and 2 cases were successfully reduced.
>4y 2 4 8 13 One case was definitely treated by colonoscopy and
Total 4 24 4 37

Table 3 Radiological findings

Radiological findings Cases (%)

polypectomy and the other one underwentlaparotomy
and polypectomy.

Pneumatic reduction was used in 13 episodes of
11 patients and 2 had successful reduction. The non-
operative reduction was not attempted in 12 patients
due to poor condition or unavailability of non-operative
reduction.

Unremarkable 5 (13.5) All of the 37 patients underwent laparotomy
rﬂigyt'c lleus 3 2?8423) except one case undergoing colonoscopy and poly-
Small bowel obstruction 23 (62.2) pectomy (Table 4). Types of intestinal invagination
Total 37 (100) were ileo-colic, colo-colic and entero-enteric intussus-
ception in 27, 9 and 5 episodes, respectively.
Table 4 Management of 37 patients (41 episodes) with pathologic leading points
Procedures No. of cases/episodes Pathologic leading points

(%) (cases or episodes)

Non-operative management
1. Barium enema (BE)
Only diagnosis (Dx)

16 cases/16 episodes

e Positive findings

e Negative findings

Dx and attempted reduction
e Successful reduction

e Unsuccessful reduction

2. Air enema (AE) or pneumatic Reduction
o Successful reduction
o Unsuccessful reduction

Operative management

1. Laparotomy without BE/AE for Dx or reduction

2. Laparotomy after BE/AE for Dx or reduction

3. Colonoscopy and polypectomy after BE reduction

4
2(50) PJ polyp (1), colonic polyp (1)
2 (50) Meckel’s diverticulum (1), PJ polyp (1) *
12
2(16.7) Colonic polyps (2)
12 (87.3) Meckel’s diverticula (2), colonic polyps (4),

11 cases /13 episodes

ileal lymphomas (2), ileal duplications (2),
ileal polyp (1), cecal polyp (1)

2 (15.4) Meckel’s diverticulum (1), colonic polyp (1)

11 (84.6) Meckel’s diverticula (6), ileal tuberculosis (1),
ileal duplication (1), lleal polyp (1), colonic
polyps (2)

12 cases Meckel’s diverticula (4), ileal tuberculosis (1),
ectopic pancreas (1), jejunal polyp (1), ileal
polyp (1), PJ polyp (1), colonic polyps (2),
pseudo-tumor of the colon (1)

24 cases The same as pathology in non-operative
procedure

1 case Colonic polyp (1)

*Peutz-Jeghers polyp with adenocarcinoma
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The indications for surgery of this study were
1) failure of non-operative reduction 2) poor condition
such as stupor, convulsion 3) unavailability of non-
operative reduction 4) radiological finding showed
intraluminal mass or polyp 5) relative indication in
some cases of older children.

Of the 919 cases with idiopathic intussusception,
non-operative reduction was successful 495 in 694
episodes (71%) while the success rate of intussus-
ception that causing by pathologic leading points was
4 in 25 episodes or 16 % (p <0.05). The recurrent
intussusception was noted in 65 episodes of the 919
cases with idiopathic intussusception (7.1%) which
was lower than 4 episodes of 37 cases with leading
points or 10.8% (p = 0.33).
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Intestinal polyps and Meckel’s diverticulum were
the most common leading points found in 14 cases in
each of them (Figures 2-4). Duplication cysts and
lymphoma were noted in 3, and 2 cases, respectively.
The others were tuberculosis of the intestine, ectopic
pancreatic tissue and pseudotumor of the colon (Table
5). All of the leading points were resected and the
postoperative courses were uneventful.

DiscussioN

From the present study, 37 patients with intus-
susception caused by pathologic leading points over
19-year period have been described in 956 cases of
intussusception with 1025 episodes. The incidence of

Figure 2 lleo-colicintussusception during manual reduction (2 A) and presenting of Meckel’s diverticulum as a leading point after

complete reduction (2 B)

Figure 3 Entero- entericintussusception with aleading point (3 A) and presenting of smallintestinal polyp after complete manual

reduction (3 B)

Figure 4 The prolapsed colo-colic intussusception (4 A). After polypectomy (4 B)



Vol.30 No. 1-2

leading points was 3.8%. In the series from Toronto
and Melbourne, the incidence of intussusception with
leading pointswas 5% (31 in 569 patients) and 9% (56
in 602 patients) respectively.*'®

The incidence of pathological leading point also

increased with age. Blakelock and Beasley'' showed

Table 5 The pathological lesions of the patients with leading
points

No. of

Leading points patients

Polyps 14
Peutz-Jeghers polyps
Peutz-Jeghers polyps with adenocarcinoma
Small bowel polyps
Cecal polyps
Colonic polyps

\V]

Meckel’s diverticulum 1

Duplications
lleum
Cecum
Lymphoma
Burkitt’s lymphoma
Non-Hodgkin’s lymphoma
Tuberculosis of the terminal ileum
Ectopic pancreatic tissue of the terminal ileum

T I URE I O I R

Pseudotumor of the sigmoid colon
Total

w
~
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that the percentage of intussusception secondary to a
pathological leading point increased from 5% in the
firstyear to 60% in the 5 to 14 year-old group. Turner'?
reported a 22% incidence in children older than 2
years, and Navarro®!’showed that44% occurred within
the first 5 years of life. The leading points were also
present in 4% of infants and children who had one
recurrentintussusception and up to 14% of those with
multiple recurrences. The importantfactors that may
be associated with the presence of a pathological
leading pointinclude anileoileocolic intussusception,
an older child, the association of a long duration of
symptom of weight loss, the recurrent intussusception
and the presence of an underlying disease that may
predispose to the developmentofan intussusception.”'?

In our study, there were two peak incidences of
age group at presentation, first peak age incidence was
3 months to 2 years (54%) and second peak was over
4years of age (35%). The clinical presentation in first
peak age group (<2 y) were predominantly vomiting
and bloody stool butin the older children (>4 ) itwas
presented in the most cases with chronic abdominal
pain. Therecurrence rate of idiopathic intussusception
was 7% and in the intussusception with pathologic
leading pointwas 10% (p = 0.33). The success rate of
non-operative management in idiopathic cases was
higher than intussusception that causing by pathologic
leading point (71% : 16%, p <0.05).

Table 6 Comparison of intussusception with pathologic leading points from the literature

Demographic data

Hospital of
Sick Children,
Toronto Canada?

Royal Children’s
Hospital,
Melbourne Australia'®

Queen Sirikit
National Institute
of Child Health
Bangkok, Thailand

Study period

Number of total patients
Intussusception with leading point
Male : Female

Average age

Success rate of BE reduction
Success rate of AE reduction

Primary surgery without non-operative
reduction

Leading points

16 years (1959-1974)
569
31 (5%)
1.3:1
>2y
5/15 (33 %)

16 (51%)

Meckel’s diverticula
14 (45%)
Polyps 8 (25%)
Duplications 5 (16%)

16 years (1969-1985)
602
56 (9%)
1.15:1
>2y
3/21 (14 %)

32 (57%)

Meckel’s diverticula
27(48%)
Polyps 14 (25%)
Lymphosarcomas 5 (9%)

19 years (1988-2006)
956
37 (3.8%)
1.7 : 1
3y9mo
2/12 (16%)
2/13 (15 %)
12 (32%)

Meckel’s diverticula
14 (37%)
Polyps 14 (37%)
Duplications 2 (8%)
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Regarding review of the world literature with
large case series, the authors mentioned many types of
leading points of intussusception (Table 6).

CONCLUSIONS

The children with intussusception having leading
points could be found in all age groups but the
incidence increase with the older age. The recurrent
intussusception doesnotnecessarily have leading points
causing theirintussusception. The three mostcommon
leading points in this study are intestinal polyps,
Meckel’s diverticula and duplications. Non-operative
management obtains the success rate in idiopathic
cases higher than intussusception caused by leading
point. Surgical resection should be done in all of the
cases when the leading point is detected.

REFERENCES
1. Ein SH. Recurrent intussusception in children. J Pediatr Surg
1975:10:751-4.
2. Ein SH. Leading points in childhood intussusception. J

Pediatr Surg1976;11:209-11.

3. Ein SH, Alton D, Palder SB. Intussusception in the 1990s: has
25 years made difference ? Pediatr Surg Int 1977;12:374-6.

4. EinSH, Shandling B,Reilly BJ, Stringer DA. Hydrostatic reduction
of intussusception caused by lead points. J Pediatr Surg
1986,21:883-6.

5. EinSH, Stephens CA. Intussusception: 354 casesin 10 years.
J Pediatr Surg 1971;6:16.1-3.

6. Ein SH, Stephens CA, Shandling B, Filler RM. Intussusception
due to lymphoma. J Pediatr Surg 1986;21:786-8.

. Young DG.

Thai J Surg Jan. - Jun. 2009

Daneman A, Alton DJ, Lobo E, Gravett J, Kim P, Ein SH.
Pattern of recurrent intussusception in children: a 17- year
review. Pediatr Radiol 1998;28:913 - 7.

Daneman A, Myers M, Shuckett B, Altan DJ. Sonographic
appearances of inverted Meckel diverticulum with
intussusception:a17-yearreview. PediatrRadiol 1997,27:295-
9.

Navorro O, Daneman A. Intussusception Part 3: diagnosis
and management of those with an Identifiable or
predisposing cause and those that reduce sponfaneously.
Pediatfr Radiol 2004;34:305-12.

Navorro O, Dugougeat F, Kormecki A, Shuckett B, Alton DJ,
Daneman A. The impact of imaging in the management of
the intussusceptions owing fo pathologic lead points in
children: a review of 43 cases. Pediatr Radiol 2000;30:594-
9.

. Blakelock RT, Beasley SW. The clinical implication of non-

idiopathic infussusception. Pediatfr Surg Int 1998;14:163-7.
Turner D, Rickwood AMK, Brereton J. Intussusceptionin older
children. Arch Dis Child 1980;55:544-6.

. EinSH, Daneman A. Intussusception. In: Grosfeld JL, O’Neill

JA Jr, Fonkalsrud EW, Coran AG, editors. Pediatric surgery.
6™ ed. St Louis: Mosby, 2006:1313-41.

Hu SC, Feeney M, McNicholas M, O’Halpin D, Fitz.Gerald RJ.
Ultfrasonography fo diagnose and exclude intussusception
in Henoch-Schonlein purpura. Arch Dis Child 1991;66:1065-
9.

Stringer MD, Pablot SM,Brereton RJ. Pediatricinfussusception.
BrJ Surg 1992,79:867-71.

Ong NT, Beasley SW. The lead point in intussusception. J
Pediatr Surg 1990;25:640-3.

Intussusception. In: O’Neill JA Jr, Rowe M,
Grosfeld JL, Fonkalsrud EW, Coran AG, editors.  Pediatric
surgery. 5™ ed. St Louis: Mosby, 1998:1185-95,

Doberneck RC, Deane WM, Antoine JE. Ectopic gastric
mucosa in the ileum: a cause of intussusception. J Pediatr
Surg 1976;11:99-100.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


