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Minimally Invasive Ulnar Nerve Decompression for Cubital Tunnel Syndrome

Yong-Jun Cho, MD, Sung-Min Cho, MD, Seung-Hoon Sheen, MD,
Dong-Hwa Heo, MD, Jun-Hyung Cho, MD and Sae-Moon Oh, MD
Department of Neurosurgery, Chuncheon Sacred Heart Hospital, College of Medicine, Hallyrm University, Chucheon, Korea

Objective: The purpose of this study is to present the efficacy of the surgical technique using a minimal skin incision for
the treatment of cubital tunnel syndrome. Ulnar nerve entrapment at the elbow is the second most common compression
neuropathy of the upper extremity. Surgical treatment of conventional simple decompression of ulnar nerve is considered
to be relatively safe and reliable. However, this surgical technique is needed a relatively long incision and often can re-
sult in significant postoperative scarring and delay in return to work. Methods: Ten patients with cubital tunnel syndrome
underwent simple decompression using a 2 cm or less skin incision. According to Dellon’s criteria, one elbow was clas-
sified as grade 1, four as grade 2, and five as grade 3. Preoperative electrodiagnostic studies were performed on all patients
and 6 of them were rechecked postoperatively. Results: Preoperative motor conduction velocity (MCV) within the seg-
ment was 35.5116.2 m/s and decreased than the result of MCV in the below the elbow-wrist segment (59.315.9 m/s, p<
0.05). Postoperative results of MCV were improved in all patients from 37.113.2 m/s to 51.9£8.9 m/s (»p<0.05). After
an average follow-up of 5.915.0 months, all patients were reported to be in good or excellent condition. Conclusion: We
could observe an enough distance of the ulnar nerve from proximal to distal area without difficulty using manual retraction.
Simple decompression through a small skin incision can be recommended for the treatment of cubital tunnel syndrome, if
the indication is appropriate. (J Kor Neurotraumatol Soc 2009;5:16-21)
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TABLE 1. Dellon’s classification of cubital tunnel syndrome (n=10)

Mild (D Moderate (II) Severe (lll)
Sensory Intermittent paresthesia Intermittent paresthesia Permanent paresthesia
Motor Subjective weakness Measurable weakness Palsy
No. of patients in this study 1 4 5
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TABLE 2. Modified Bishop’s scoring system

Points

Satisfaction

Satisfied 2

Satisfied with reservation 1

Dissatisfied 0
Improvement

Better 2

Unchanged 1

Worse 0
Severity of residual symptoms

Asymptomatic 3

Mild, occasional 2

Moderate 1

Severe 0
Work status

Working or able to work at previous job 1

Not working because of ulnar neuropathy 0
Leisure activity

Unlimited 1

Limited 0
Strength

Intrinsic muscle strength normal (M5)* 2

Infrinsic muscle strength reduced to M4 1

Infrinsic muscle strength less than or equal fo M3 0

Sensibility (static two point discrimination)
Normal (<6 mm) 1
Abnormal (=6 mm)

Total 12

*medical council grading
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FIGURE 1. Skin marking at left elbow for simple decompression
of ulnar nerve using a small incision. A 2 cm skin incision made
between the medial epicondyle (E) and olecranon (O). Left side
of photo is proximal.
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FIGURE 2. Intraoperative photo shows the ulnar nerve (asterisk)
and Osborne’s ligament (black arrow).

FIGURE 3. The skin is retracted to distal side with a retractor.
The released ulnar nerve (asterisk) and a head of flexor carpi
ulnaris muscle (black arrow) are seen.
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FIGURE 4. The skin is retracted to proximal side with a retractor.
The ulnar nerve (asterisk) is released.
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TABLE 3. Surgical results

Dellon | Dellon I Dellon il Total
(n=1) (n=4) (n=5) (%)
Bishop rate
Excellent 1 4 2 7 (70)
Good 0 0 3 3 (30
Fair 0 0 0 0(0
Poor 0 0 0 0(0

Yong-Jun Cho, et al.

F2lo]7] Wil H=AlAo] o] F-eleA & wdrt
skQleh A=Al EFol dAehy u-gk JatA|
83l gk o] HEshs rxol7] wiite]
]l Aulgk et &) L—B—M] A & s
55] AEAE FYo= HZAlAo] 44 =g
2 o] 9l&d, arcade of Struthers, WS &
(medlal intermuscular septum), T, AZSFL2
_’__ %:L_
AR =42A N (deep flexor—pronator carpi ulnaris
aponeurosis), 181 2] W (medial head of
the triceps brachii muscle) So]ch? sl 222179
AR F 7P wol wele e IFFFYo|th Y o}

k)

%

30 g ol H ot
J

I O
—\'—‘

I b

Jé

N g

=A% (flexor carpi ulnaris aponeurosis), %

A7MA| & o] Aol gt ket Heert weAA=
SLOAIRE Fig djell 91218 Osborne s/dR1th7F 2=
N7 qprsto e o] wdthed tala: B
% (?_:]_?_oﬂ}\i o]u] 54;] H} 01]—/}3,23,27) 01315]' oq:lL @3’4—
52 I S5 st = Y T o 2gEl)
8 AVAER: 08 AR oA

=57 A9
< (intramuscular transposition), 121 253 AY<&
(submuscular transposition) 5-0.& vt} 81011141820
AT wo =Fof A /\H;Hx% o7 Hasl AAdosro)
T O e 7P 2 e Holgka sk 9l
T}, 7112172328 e} 01‘5 A E AAdeS Aol
¥ FTol B & WolBE o} dvta 7
7% 6}3111}.14'1‘” 1?41 TR E S el 2
Aste] WusGlY =oAL 7 e W A9t
B3} 2jo|7} gk Itk g R R AxEe A
e 7 7K g WY At vk SEds 7

¥} xdHE(Sllbcutaneous transposition),

www.neurotrauma.or.kr 1 9



Minimally Invasive Decompression for Cubital Tunnel Syndrome

Ao QoA A2 el B FHTo| B
YelA s8= A= ol—p}]z% 9OJT}3B2D g 7ok

TAAQ WS B THOE % 6~8 cm
NEANS AW T ANTIE wep 4D

1= o] 1:} 20,22,23) AASE olgjst ¥ _o_ =2

ﬂgg_am{misgsgmﬂm
ol 1
O

sto] £ ARE d3lom ol fig £ LuE o
ATk? apA gt 1@‘@‘1‘ e A AR e v
M e AREE Za TR A Aol AN
K A7) 6~8 cm® Hlw A A7) wjTe] e § F
ol Q3 A97F Wil IETME Hojown Ui
AR BAH7}F ZoHE wo] Atk Nathan G
- S dHEe7E FACE fokl 5 em AEH F
ek 7ol Thssitkal Fskalon, o] 4 o
L= 3 cm AR ANEE Jlssittal sFet) Tsai
5292 3 cm YRAN F YA RS o] gat] FES A
oz £ ANE Aotk Bagk vk glont o]
TFEs ﬂ e 5E3] aekd yrlHo] st

o e A A Bee) 9dye
U e ARAARE FR Aol T
T 202 A7¥el 2 cm VMY 4 ARAAE ol
g &% NPl Bk

o e
oY)
nz\i
=Y ;o N

Aol AelE HAa IAFANE ol &S T T
Y HEANA 0 urQvE dE oy 1 ol
I HE Ao AlEofof st AT W2 T#H
oJsphd AAZ arcade of Struthersl% 141" =+ 7&‘—%01]
A HEZ:AlAo] =

>
h
o L mu
N
K

ol&

lN'
&
ry
M
ry
1o,
i

3l arcade of Struthers¥-E &
F(muscle head) 7} Thi= 21@77}7(] A A7 9
A= AEs] & 5 ok Agye
cm, °FIZ 4 cmE 1 cm {FH 02 AEstod
Wrolth, £E =l oahd IS ]85 PO%
A7} Qhak 7919 80~96%7F Tz ARA Fi= ey

vk 9o st spgItE 0 B AN E 4
= AP A=A IS ALt = A 25
AEEE A AlEs A Be gl Zg= ol
ok F-27F RS Aew @’olﬂ‘”‘;} ol& 5] Eil

22
T

il
r-{m o
r
i
1o,
o

fu £

_‘_4
uj

T g

oX,
ob
Mol o Hzorp

20 J Kor Neurotraumatol Soc 2009;5:16-21

Q8 AN Ao 9B-ole
S5} B39 offEH-£59] A

ot
F{F
=
N
-~
Y
o o.m

s
# Al e
o] FEAEEENT 33% ot st 10 m/s
ol Az W T F Ykt mak L
9] Arand} o] Aghe] A&7k} o] ks 4]
ettt ST EE Aol A 98- OHﬂM
= A}O]QJ %%3_1‘:_ JE7} 33% o]/\} 1—5\_5]0-11:4 L=
10 & 6elglen], BtH o g oF 41% (0~80%)
7h ARSI v T 2SR Ak 13709
o) Fe] Alajof gk % 2 qlel A= 10 F 6%
MRt = F AL 7FeEglen o5 e F
FAESES 7& A vjste] gAHCE ov] 9 &
TFHo RN o] o] AE VT 4 At

# ATelM= 108 F 510l % A Dellon®] %7}
Hell cJspal g5l sfd=glon, Feis 40l
TE Folls 109 B FRE S8 o] HEHg)
o ol AR=E T35 Bl W AkEnvk
AAEE DRIVIE SRARSY ARES FPom
= FTY Aok A8 @] Aol offojxintd
22 RANE o] 8 v AetentoRE
F AR AvE 7l ¢ ok A7E s Al
gRbzol el o] A ¢, 121
b e A1 F AL Al ddESs nys

gt 1ol 4 om
74to] FPsarint. SR A9} 2]

o] 3
el e T FAS Aol slzdl, A e Tl
o

A2 Aloprh Fi

FEpAS PRyl Q)7 wEe HIA A Azt
A Bk AAAgr] £07 XA RSt Flojt)

TelE uhela W A7) Ko vl 2ol ule)s
A% 2L % otk 293 4% F 4

| e J07 el 79

Fol AT w28 veax) e dof d,
o] 549 3 2 FHE wIh Fohe A ol olw
2 ] 2% S sleke Aol A

S g Helsie] AeA A



a &

Az IRANE o) §F ABNG AAee AL @
Ape] o] ol Fojzitka AAAOZ AEaE 5 gl
HIQl 4 WpolekaL Az, SR 5% A A
g olgha Alsh WL o187 SEAESE W 5
o By, o) Ak 270 MO ALt 3
3Fe 417 2dege] ol FoiAlok B,

BN HOi: BHE FFE ABNY - AaE

REFERENCES

1) Bimmler D, Meyer VE. Surgical treatment of the ulnar nerve en-
trapment neuropathy: submuscular anterior transposition or simple

decompression of the ulnar nerve? Long-term results in 79 cases.

Ann Chir Main Memb Super 15:148-157, 1996
2) Butters K, Singer K. Nerve lesions of the arm and elbow, in DeLee
J, Drez D (eds) : Orthopaedic sports medicine, principles and
practice. Philadelphia: Saunders, pp802-811, 1994
3) Campbell WW, Pridgeon RM, Sahni KS. Short segment incre-
mental studies in the evaluation of ulnar neuropathy at the elbow.
Muscle Nerve 15:1050-1054, 1992
4) Campbell WW, Pridgeon RM, Sahni SK. Entrapment neuropathy
of the ulnar nerve at its point of exit from the flexor carpi ulnaris
muscle. Muscle Nerve 11:467-470, 1988
5) Chan RC, Paine KW, Varughese G. Ulnar neuropathy at the elbow:
comparison of simple decompression and anterior transposition.
Neurosurgery 7:545-550, 1980
6) Cho YJ, Cho SM, Sheen SH, Choi JH, Huh DH, Song JH. Simple
decompression of the ulnar nerve for cubital tunnel syndrome. J
Korean Neurosurg Soc 42:382-387, 2007
7) Davies MA, Vonau M, Blum PW, Kwok BC, Matheson JM, Sten-
ing WA. Results of ulnar neuropathy at the elbow treated by de-
compression or anterior transposition. Aust N Z J Surg 61:929-
934, 1991
8) Dellon AL. Review of treatment results for ulnar nerve entrapment
at the elbow. J Hand Surg Am 14:688-700, 1989
9) Feindel W, Stratford J. Cubital tunnel compression in tardy ulnar
palsy. Can Med Assoc J 78:351-353, 1958
10) Fernandez E, Pallini R, Lauretti L, Scogna A, La Marca F. Neuro-
surgery of the peripheral nervous system: cubital tunnel syndrome.
Surg Neurol 50:83-85, 1998
11) Filippi R, Farag S, Reisch R, Grunert P, Bocher-Schwarz H. Cubital
tunnel syndrome. Treatment by decompression without transposition
of ulnar nerve. Minim Invasive Neurosurg 45:164-168, 2002
12) Gabel GT, Amadio PC. Reoperation for failed decompression of

Yong-Jun Cho, et al.

the ulnar nerve in the region of the elbow. ] Bone Joint Surg Am
72:213-219, 1990

13) Gervasio O, Gambardella G, Zaccone C, Branca D. Simple decom-
pression versus anterior submuscular transposition of the ulnar nerve
in severe cubital tunnel syndrome: a prospective randomized study.
Neurosurgery 56:108-117; discussion 117, 2005

14) Heithoff SJ. Cubital tunnel syndrome does not require transposition
of the ulnar nerve. ] Hand Surg Am 24:898-905, 1999

15) Hoffmann R, Siemionow M. The endoscopic management of cu-
bital tunnel syndrome. J Hand Surg Br 31:23-29, 2006

16) Kanakamedala RV, Simons DG, Porter RW, Zucker RS. Ulnar nerve
entrapment at the elbow localized by short segment stimulation.
Arch Phys Med Rehabil 69:959-963, 1988

17) Kim JG, Lee KY, Yoo YR, Kim NK, Chung HY. Medial epicon-
dylectomy for tardy ulnar palsy. J Korean Neurosutg Soc 3:101-
103, 1974

18) Kleinman WB, Bishop AT. Anterior intramuscular transposition of
the ulnar nerve. ] Hand Surg Am 14:972-979, 1989

19) Mowlavi A, Andrews K, Lille S, Verhulst S, Zook EG, Milner S.
The management of cubital tunnel syndrome: a meta-analysis of
clinical studies. Plast Reconstr Surg 106:327-334, 2000

20) Muermans S, De Smet L. Partial medial epicondylectomy for cu-
bital tunnel syndrome: outcome and complications. J Shoulder
Elbow Surg 11:248-252, 2002

21) Nabhan A, Ahlhelm F, Kelm J, Reith W, Schwerdtfeger K, Steudel
WI. Simple decompression or subcutaneous anterior transposition
of the ulnar nerve for cubital tunnel syndrome. J Hand Surg Br 30:
521-524,2005

22) Nathan PA, Istvan JA, Meadows KD. Intermediate and long-term
outcomes following simple decompression of the ulnar nerve at the
elbow. Chir Main 24:29-34, 2005

23) Nathan PA, Keniston RC, Meadows KD. Outcome study of ulnar
nerve compression at the elbow treated with simple decompression
and an early programme of physical therapy. ] Hand Surg Br 20:
628-637, 1995

24) Nouhan R, Kleinert JM. Ulnar nerve decompression by transposing
the nerve and Z-lengthening the flexor-pronator mass: clinical out-
come. J Hand Surg Am 22:127-131, 1997

25) Olney RK, Miller RG. Conduction block in compression neuropa-
thy: recognition and quantification. Muscle Nerve 7:662-667, 1984

26) Raynor EM, Shefner JM, Preston DC, Logigian EL. Sensory and
mixed nerve conduction studies in the evaluation of ulnar neuro-
pathy at the elbow. Muscle Nerve 17:785-792, 1994

27) Robertson C, Saratsiotis J. A review of compressive ulnar neuro-
pathy at the elbow. ] Manipulative Physiol Ther 28:345, 2005

28) Taniguchi Y, Takami M, Takami T, Yoshida M. Simple decompres-
sion with small skin incision for cubital tunnel syndrome. J] Hand
Surg Br 27:559-562, 2002

29) Tsai TM, Chen IC, Majd ME, Lim BH. Cubital tunnel release with
endoscopic assistance: results of a new technique. J Hand Surg Am
24:21-29, 1999

www.neurotrauma.or.kr 21




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /SUO <>
    /SVE <>
    /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


