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Objective: To compare the operative outcome of carpal tunnel release between limited open carpal tunnel release using direct
vision and tunneling technique (group A) with standard open carpal tunnel release (group B).

Material and Method: Twenty-eight patients were enrolled in the present study. A single blind randomized control trial study
was conducted to compare the postoperative results between group A and B. The study parameters were Levine s symptom
severity and functional score, grip and pinch strength, and average two-point discrimination.

Results: The postoperative results between two groups were comparable with no statistical significance. Only grip strength
at three months follow up was significantly greater in group A than in group B.

Conclusion: The limited open carpal tunnel release in the present study is effective comparable to the standard open carpal
tunnel release. The others advantage of this technique are better cosmesis and improvement in grip strength at the three

months postoperative period.
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Standard open carpal tunnel release is the
accepted technique for decompression of the median
nerve in carpal tunnel syndrome™. The carpal tunnel
can be safely explored especially in cases with
aberrant motor branch of median nerve®. However,
there are some problems with this technique, such as
postoperative scar pain, prolonged time to return to
work and poor skin cosmetic. The limited open carpal
tunnel release technique has been reported to be
safe, reliable, and effective to decompress the carpal
tunnel with less postoperative scar pain and good skin
cosmetic®?. There were many techniques of limited
open carpal tunnel release. Most of the techniques
use the specialized dilator and cutting instrument®-?.
The authors developed the modified technique using
direct vision and tunneling technique to decompress
the carpal tunnel. This technique requires no special
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instruments and is safe to perform. The objective of
the present study was to compare the results between
this technique and standard open carpal tunnel
release technique.

Material and Method

A single-blinded randomized controlled
trial study was conducted at the Orthopedic clinic,
Department of Orthopedics, Faculty of Medicine,
Ramathibodi Hospital. Two groups were compared.
The first group was limited open carpal tunnel
release, and the other was standard open carpal tunnel
release. The eligible participants were 1) clinically
diagnosed as carpal tunnel syndrome and was
confirmed by electrodiagnosis, and 2) had moderate
to severe degree that required operative treatment.
The exclusion criteria were 1) patients who refused to
participate in the present study 2) patients who had
secondary carpal tunnel syndrome from any causes.
The present study was approved by the institutional
reviewed board of Ramathibodi Hospital, Mahidol
University.

J Med Assoc Thai Vol. 95 No. 4 2012



The blocked randomization was performed
by using computer software generation. Patients were
randomized into two groups. Group A was limited
open carpal tunnel release, and group B was standard
open carpal tunnel release. The concealed envelops
were opened at the operating room, and the operative
technique was determined at that time.

Method of evaluation

The enrolled patient’s data were collected at
the time of first visit including age, sex, handedness,
duration of symptom, Levine’s symptom severity score
(LvS score), Levine’s functional score (LVF score),
average two point discrimination, grip and pinch
strength.

The Thai version of Levine’s symptom
severity score (LvS score) and Levine’s functional
score (LvF) were used®”. The average two point
discrimination measured at tip of thumb, index, middle
and radial half of the ring finger were averaged by using
arithmetic means. The grip and pinch strength were
recorded by the using the Jamar dynamometer. The
value was calculated from the means of three repeated
measurements. The patients filled the questionnaire
by themselves. The objective evaluation such as
grip strength, average two point discrimination, etc.
were collected by one of the authors who did not
know which group the patient was belonged to. This
blinding technique was done by concealing the
wound with an elastic bandage.

Statistical analysis

The following observed parameters were
used in the statistical analysis of differences between
the groups: average two point discrimination,
Levine’s symptom severity score, Levine’s functional
score, duration of symptom, grip strength, pinch
strength, wound’s length, and operative time were
collected. The comparison of categorical data between
groups was using Chi-square or Fisher’s exact test.
The comparison of continuous data between groups
was analyzed by using unpaired-t-test. All statistical
analysis was done by using R-statistical software. The
significant difference was defined if p-value <0.05.

Surgical technique

Limited open carpal tunnel release, using
direct vision and tunneling technique

After infiltration of local anesthetic agent, the
estimated 1.5 cm incision is made over the distal edge
of transverse carpal ligament. The distal edge can be
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Fig.1  Demonstrate instruments used in limited open

carpal tunnel release (LOCTR)

3.5-4.0cm

Fig. 2  Demonstrate cutting diagram: the 1.5 cm wound
incision is located at distal edge of transverse

carpal ligament

Fig. 3

Demonstrate the surgical wound and the use of
blunt tip tissue separator to create the cutting
tunnel

easily palpated by using downward pressure. The
junction between the soft and hard consistency is the
distal edge of the ligament. The authors used the
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landmark of third web space for placing the incision.
The subcutaneous fat and palmar aponeurosis are
separated and retracted. The distal edge is identified.
The ligament is cut using no.15 blade in longitudinal
fashion, about 1.5 cm in length. After cutting the distal
edge, the blunt tip tissue separator is inserted into the
carpal tunnel. It is advanced directly into the tunnel
until its tip is rested at about 1.5 cm proximal to wrist
crease. The separator was left in the tunnel for a
while, and the plane between the transverse carpal
ligament and palmar aponeurosis is developed in
the same position. The blunt tip metzenbaum is used
to cut the transverse carpal ligament. By using the
retractor to elevate the proximal skin, the transverse
carpal ligament can be seen directly for about its entire
distal two-third. The ligament is cut under direct vision
until the proximal one-third of ligament is reached.
After that, the cutting is done in blinded but controlled
fashion. The distance between the tips of metzenbaum
was kept as minimal as possible, and the cutting was
performed in oblique fashion. There must be no
obstruction in the tunnels, otherwise the procedure is
aborted and converted to open carpal tunnel release.

Results

Twenty-eight patients were allocated into
group A (Limited open carpal tunnel release) and
group B (Standard open carpal tunnel release).
Two patients had bilateral carpal tunnel syndrome.

Table 1. Preopeative parameters between two groups

One patient was allocated to group A and B, the other
patient was allocated to group B on both hands. The
patients’ demographic and preoperative data are
shown in Table 1. The demographic data of both
groups were comparable. The severity of disease
that indicated by Levine’s symptom severity score
(LvS) and Levine’s functional score (LVF) were not
significantly different between both groups. The
average LvS of group A was 3.2 and LvS of group B
was 2.87 (p-value = 0.3186). The average LvF of
group A was 2.946 and LvF of group B was 2.956
(p-value = 0.9693). Concerning the chronicity of
disease, duration of symptom was recorded in both
groups. The average duration of symptoms in group A
and B were 15 months and 14.4 months, respectively.
(p-value=0.7121).

None of the parameters was significantly
different between the two groups at one-month follow
up. At three-months follow up, only grip strength was
significantly greater in the LOCTR group. (Table 2,3)
The patients in group A had significantly shorter
wound length than group B (p < 0.05). The operative
time between both groups was comparable (p=0.691)
(Table 4).

Discussion

Concerning the surgical treatment of carpal
tunnel syndrome, the standard open carpal tunnel
release is still the gold standard of treatment with

Group A (15) Group B (15) p-value
Age 53.33 53.13 0.9476
Sex (M/F) 1/14 2/13 1
Duration of symptoms (months) 15.0 14.4 0.7121
LvS 32 2.87 0.3186
LvF 2.946 2.956 0.9693
Average 2-point discrimination (mm) 3.28 3.04 0.28
Table 2. Postoperative parameters at one month follow-up

Group A (15) Group B (15) p-value
LvS 1 month 1.76 + 0.33 1.88 +0.42 0.372
LvF 1 month 2.07+0.54 2.12+0.59 0.823
Grip strength (pounds) 52.00 + 6.49 50.30+6.11 0.475
Pinch strength (pounds) 9.87+1.64 9.93 +0.96 0.890
Average 2 point discrimination (mm) 3.18+ 0.6 3.07+0.62 0.600
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Table 3. Postoperative parameters at three months follow-up

Group A (15) Group B (15) p-value
LvS 3 months 1.17 +0.17 1.23+1.95 0.380
LvF 3 months 1.28 +0.31 1.45+0.50 0.290
Grip strength (pounds) 62.67 +£5.62 55.67 £6.51 0.004
Pinch strength (pounds) 13.60 + 1.84 12.47 + 1.55 0.790
Average 2 point discrimination (mm) 2.754+0.62 2.63 +0.69 0.630

Table 4. Comparison of operative time and wound’s length

Group A (15) Group B (15) p-value

Operative time (min) 11.10 +2.20
Wound’s length (cm)  1.63 +0.13

11.40+230 0.691
2.90+0.32 <0.050

reported complete relief of symptoms in over 70% of
patients”. However, the open carpal tunnel release
was usually associated with more postoperative scar
pain and prolonged time to return to work®*9. The
arthroscopic carpal tunnel release had been introduced
to address these problems. Unfortunately, the reported
complication after arthroscopic carpal tunnel release
was quite high compared to standard open carpal
tunnel release'™!'V. These include incomplete release,
injury to neurovascular structures. The limited open
carpal tunnel release popularized by J Strickland was
introduced®. Several reports comparing limited open
carpal tunnel release with endoscopic carpal tunnel
release showed comparable results especially in terms
of lessening postoperative scar pain and time to return
to work®!'%!?)_The reported complication after limited
open carpal tunnel release is comparable to standard
open carpal tunnel release®'*'Y. The decrease in
postoperative scar pain in limited open carpal
tunnel release can be explained by less soft tissue
violation and preservation of skin at the proximal
palm where there are more sensory receptors!'¥. Most
techniques of limited open carpal tunnel release use
special instruments such as knife-light, Strickland’s
instruments®”. The limited open technique in the
present study modified from Bromley GS used no
special instruments'® and the authors modified some
steps in management of surrounding soft tissue
and cutting technique, as described in operative
technique. The primary outcome of the present study
is functional outcome and symptom severity outcome
in early postoperative periods. The results showed
no significant difference between the two groups in
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terms of both aspects. The grip strength was greater
in the limited open carpal tunnel release group at
3 months postoperatively. This can be explained by a
decrease in postoperative scar tenderness that may
interfere when measuring grip strength.

These results favor limited open carpal
tunnel release in the short-term grip strength
recovery. This may affect the time to return to work
indirectly. However, the functional and symptom
severity score did not differ significantly between
both groups. Therefore, the standard open carpal
tunnel release is still the gold standard of treatment in
carpal tunnel syndrome. The only benefit of limited
open carpal tunnel release from the present study is an
improvement in grip strength in the early postoperative
period and improvement in skin’s cosmesis. Concerning
complications, the limited open carpal tunnel release
with the present technique has comparable complication
to the standard open carpal tunnel release. In summary,
the LOCTR with this technique can be performed in
a general operating room with simple instruments.
The result is comparable to gold standard without
any increase in complication. The patient will have
the benefit of improvement of grip strength in early
postoperative period and improvement of skin’s
cosmesis.

Potential conflicts of interest
None.

References

1. Phalen GS. The carpal-tunnel syndrome.
Seventeen years’ experience in diagnosis and
treatment of six hundred fifty-four hands. J Bone
Joint Surg Am 1966; 48: 211-28.

2. Gannon C, Muffly M, Rubright RT, Baratz ME.
Aberrant nerve in limited open carpal tunnel
release. J Hand Surg Am 2006; 31: 1407-8.

3. Klein RD, Kotsis SV, Chung KC. Open carpal
tunnel release using a l-centimeter incision:
technique and outcomes for 104 patients. Plast

535



Reconstr Surg 2003; 111: 1616-22. 10. Murphy RX Jr, Jennings JF, Wukich DK. Major

4. UygurF, Sever C, Yuksel F. Comparing the results neurovascular complications of endoscopic carpal
of limited incision technique and standard tunnel release. J Hand Surg Am 1994; 19: 114-8.
longitudinal incision technique for carpal tunnel 11. Brown RA, Gelberman RH, Seiler JG III,
decompression by numerical grading system. Abrahamsson SO, Weiland AJ, Urbaniak JR, et al.
Turk Neurosurg 2009; 19: 51-7. Carpal tunnel release. A prospective, randomized

5. Carter SL. A new instrument: a carpal tunnel assessment of open and endoscopic methods.
knife. J Hand Surg Am 1991; 16: 178-9. J Bone Joint Surg Am 1993; 75: 1265-75.

6. Lee WP, Strickland JW. Safe carpal tunnel release  12. Wong KC, Hung LK, Ho PC, Wong JM. Carpal
via a limited palmar incision. Plast Reconstr Surg tunnel release. A prospective, randomised study
1998;101:418-26. of endoscopic versus limited-open methods.

7. Avci S, Sayli U. Carpal tunnel release using a short J Bone Joint Surg Br2003; 85: 863-8.
palmar incision and a new knife. J Hand Surg Br  13. Huisstede BM, Randsdorp MS, Coert JH,
20005 25: 357-60. Glerum S, van Middelkoop M, Koes BW. Carpal

8. Upatham S, Kumnerddee W. Reliability of Thai tunnel syndrome. Part II: effectiveness of surgical
version Boston questionnaire. J Med Assoc Thai treatments—a systematic review. Arch Phys Med
2008;91: 1250-6. Rehabil 2010;91: 1005-24.

9. Levine DW, Simmons BP, Koris MJ, Daltroy LH, 14. Yung PS, Hung LK, Tong CW, Ho PC. Carpal
Hohl GG, Fossel AH, et al. A self-administered tunnel release with a limited palmar incision:
questionnaire for the assessment of severity of clinical results and pillar pain at 18 months
symptoms and functional status in carpal follow-up. Hand Surg 2005; 10: 29-35.
tunnel syndrome. J Bone Joint Surg Am 1993;75:  15. Bromley GS. Minimal-incision open carpal tunnel
1585-92. decompression. J Hand Surg Am 1994; 19: 119-20.

MSANE LT LNANITSN N SANAANLL AN A INUDRNRTE U TINIBENAABLLILIALAIAINA
UAYIBNIATFIU

ATANA ANKA, ANTIE 156WISAY, Algau nTwaAlnan, 5T Anegs3ida

Smquszaen; WoAns L Sauisuxansinm aiedariiguszamaedanseisnensauunidausasrin
uazaENIATIY

TRAUAZITNIS: miﬁnmﬁiﬁun’)3ﬁm:mL%mm@@\7Tﬁmn7?@#]51/0&/@"7140147)305”14 28 718 eeniTuaesng
Ineinquusnazilugiasiiazlnsunisasmnlasisuuidaunasain aaunguilaesaslniunieineuuy
3aumsgu lnglapzuuresaiuioszneylne pzuiidtaiuenagias memuumnmnumﬂﬂmu
TovesgtasnTunadnensdnsman uananiesloaaauslumaiideuas lumamiluiln uazaiadtaesg
lunissuaagAniiiaieuiunasnores

waN1SANEY: WL IR INUANA19909NAR N 79I BIIAR TS N AT eABA BniauAII
Yumimmwmmm@wmmm nuamgunreFauLLdaunas A TnA AL lun s dexann
peiTiA ATy

g1l nsnndminm lsaadnviuaulszamyedeuuuidaunasiin Tuwanisinm lamiuasusn
WULNIATEIY UENANETENATAUNAS TR ARITIA AN NI BT NI D e

uazgiasarnnsalausslunisnnde lananna luga99a1810ABUUAIRINN1THIFA

536 J Med Assoc Thai Vol. 95 No. 4 2012




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /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 1.50000
  /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

  /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


