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SUMMARY
Background. Inflammatory bowel disease (IBD) is a group of inflammatory conditions of the gastroin-

testinal tract. The major types of IBD are Lesniowski-Crohn’s disease (L-CD) and ulcerative colitis (UC).

Inflammatory bowel disease (IBD) sometimes presents with arthritic manifestations. The peripheral arthritis is

a problem for the orthopaedist and the physiatrist

Material and methods. The authors retrospectively reviewed 65 Sicilian patients with IBD (38 with UC,

27 with L-CD) over a period of 5 years. All patients underwent clinical examinations, laboratory and imaging

studies, and were screened for the presence of the rheumatoid factor. All patients also attended eight to ten 50-

minute sessions of physiotherapy over a six-week period.

Results. 38 patients had UC (mean age 42.1 years, range: 19-75) and 27 patients had L-CD (mean age 37.2

years, range: 17-64 years). Arthritis occurred in 11 patients (17%): 7 with UC (18.4%) and 4 with L-CD

(14.8%). The mean age of patients with arthritis was 35 and mean duration of pain and functional limitation

was 28 months. In 9 patients, arthritis appeared after the onset of bowel symptoms with a mean duration of 20

months in UC and 24 months in L-CD; in two patients, arthritis preceded the onset of bowel symptoms for sev-

eral months. Exercise and manual therapy did not bring about good symptomatic improvement in patients with

shoulder pain; good short-term results were only noted for patients with knee and hip arthritis.

Conclusions. 1. The association between IBD and arthritis has been reported in the literature and confirmed

in our study. 2. The role of the orthopaedist is to eliminate pain and dysfunction. 3. Physical therapy is an opti-

mal initial approach. 4. Prosthetic surgery should be chosen as a final option when medical and manual thera-

pies are no longer able to improve the quality of life of the patient.
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BACKGROUnD
Ulcerative colitis (UC) and Lesniowski-Crohn’s

disease (L-CD) form a group of idiopathic chronic

inflammatory disorders involving the small and the

large intestine [1,2]. L-CD involves all parts of the

digestive tract (from mouth to anus). Furthermore L-

CD is discontinuous, with skip areas interspersed be -

tween one or more involved areas. In UC the inflam-

mation always begins in the rectum, extends proxi-

mally a certain distance and then abruptly stops. IBD

is complicated by many local and systemic disorders.

Among the extraintestinal complications of IBD

arthritic manifestations are the most common [3].

Arthritis associated with IBD may be divided into

three clinical categories: peripheral arthritis, spon dy -

li tis, and sacroileitis [4].

Radiographic sacroileitisis seen in about 12% of

patients with IBD, while spondylitis is found in

about 5% of patients [5,6]. Peripheral arthritis occurs

in 15-20% of patients with IBD. The arthritis tends to

be asymmetrical, often migratory, running more or

less parallel with IBD and should not be confused

with rheumatoid arthritis [7]. The main symptoms

are pain, swelling and stiffness in one or more joints

of the arms and legs (wrists, knees and ankles) that

may migrate between joints. Current clinical practice

guidelines for the conservative management of

arthritic manifestations promote a combination of

pharmacologic and non-pharmacologic interventions

[8,9]. Considering the adverse effects linked with

chronic non-steroidal and steroidal anti-inflammato-

ry drug use such as gastrointestinal bleeding and car-

diovascular disease, non-pharmacological manage-

ment options are often emphasized [10]. Physical

the rapy has been recommended to slow the progres-

sion of arthritis with a focus on addressing the indivi -

dual's impairments and faulty movement patterns

[11,12]. Common manual interventions including

clinician-administered stretching of leg and spinal

musculature and variations of a long axis distraction

manipulation have shown positive effects on pain,

ROM, and various outcome measures including the

VAS and WOMAC Score [13].

MATERIAL AnD METHODS
65 patients with IBD were retrospectively studied

at the Orthopaedic Outpatient Division of the Uni -

versity of Palermo from 2004 to 2008. Diagnosis of

IBD (UC and L-CD) was made according to accept-

ed clinical, endoscopic, radiological and histological

criteria, or was confirmed at surgery, in agreement

with criteria described by Schachter and Kirsner

[14].  X-ray studies were made using a standard tech-

nique. The radiographic results of sacroileitis were

graded according to Bennet and Burch (15) as 0 =

normal, 1 = suspicious sacroileitis, 2 = abnormal joint

with sclerosis and/or erosions, 3 = unequivocally

abnormal with erosions, sclerosis, widening or nar-

rowing or partly ankylosed, 4 = total ankylosis. The

results of a latex fixation test for rheumatoid factor

(RF) were recorded in patients with joint symptoms.

Arthritis was defined as joint pain associated with

stiffness and swelling stimulated by motion during

the examination. Patients with pain and functional

impairment to the shoulder, knee, or hip were treated

with exercise therapy and manual therapy. Exercise

therapy can comprise joint-specific exercises for

range of motion, strengthening of muscles around the

hip and general aerobic conditioning. It can take

place on land or in water (hydrotherapy) and can be

done in a supervised setting or as a home-based self-

directed programme [16]. All patients attended eight

to ten 50 minute sessions of physiotherapy over a six-

week period. A session included 30 minutes of exer-

cise therapy and 15 minutes of manual therapy. A

choice of manual therapy techniques was used which

were based on the pain/stiffness relationship as well as

the movement restrictions of the affected shoulder, hip,

knee, or ankle. These were ascertained by a blind ed

outcome assessor to ensure standardization and were

communicated to the treating therapists on a re ferral

form. Treating therapists could choose from a list of

manual therapy techniques based on Mulli gan, Cyriax

and proprioceptive neuromuscular facilitation (PNF)

[17,18]. Outcome measures included physical function

(WOMAC), VAS scale (numerical pain rating scale),

and patient satisfaction in 0, 4 and 8 weeks.

RESULTS
Of the 65 patients with IBD, 38 patients had UC

(mean age 42.1 years, range: 19-75) and 27 patients

had L-CD (mean age 37.2 years, range: 17-64 years).

There were more female patients in the UC group (M:

F = 14 : 24) than in the L-CD group (M : F = 12 : 15)

(Tab. 1). In L-CD, arthritis did not occur in patients

without colitis. Predominant symptoms were abdom-

inal pain and weight loss; sporadically diarrhoea and

haematochezia. Only one case of a skin disorder,

pyoderma gangrenosum, was observed (incidence of

1.53%). Arthritis occurred in 11 patients (17%): 7

with UC (18.4%) and 4 with L-CD (14.8%). The

mean age of patients with arthritis was 35 and mean

duration of pain and functional limitation was 28

months. In 9 patients, arthritis appeared after the on -

set of bowel symptoms with a mean duration of 20

months in UC and 24 months in L-CD; in two pa -
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Tab. 1 Clinical manifestations in patients with inflammatory bowel disease

Tab. 2. Clinical measurements

Fig. 2. Joint manifestations in IBD

Fig. 1. Affected joints in patients with arthritis



tients, arthritis preceded the onset of bowel symp-

toms for several months. The arthritis in IBD was

seronegative (negative RF) except one patient who

showed low titer RF (22 IU/ml) and monoarticular

involvement. The patients with arthritis showed a high -

er erythrocyte sedimentation rate (51 mm/hr ± 22) and

C-reactive protein (23mg/L ± 13) compared to the

patients without arthritis. Peripheral arthritis was

found in 9 patients (13.8%); 7 patients with UC

(18.4%) and 2 patients with L-CD (7.40%). The most

frequently involved joint was the knee joint (6 pa -

tients), followed by the ankle (4 patients), elbow 

(2 patients), wrist (2 patients), shoulder (2 patients),

hip (1 patient) (Fig. 1).  Spondylitis was diagnosed in

2 patients (3.07%) with inflammatory back pain and

radiologic sacroileitis grade 3. Sacroiliac joint abnor-

mality was observed in 4 patients (6.15%), 3 with

UC and 1 with L-CD. Of these, one patient was clas-

sified as grade 1, two patients as grade 2, one patient

as grade 3 (Fig. 2). Both peripheral arthritis and spon -

dylitis were found in three patients (only UC patients);

both peripheral arthritis and sacroileitis in two pa -

tients (one with UC and one with L-CD).

All patients with arthritis started and completed

the study, attended all clinical appointments and re -

ported for testing at 0, 4, and 6 weeks and after one

year. The patients with shoulder pain did not have 

a good symptomatic improvement and it was decid-

ed to perform infiltrative therapy with a corticoste -

roid. Good short-term results were noted for patients

with knee and hip arthritis, but at the one-year fol-

low-up symptom intensity was as before and it was

decided that joint replacement surgery should be per-

formed in all patients except two who chose to per-

form another course of manual therapy (Tab. 2).

DISCUSSIOn
L-CD and UC are inflammatory chronic diseases

that can cause extraintestinal complications. A pa -

tient with inflammatory bowel disease can present

many symptoms and many clinical manifestations,

which often are the first signal of the disease. The

extra-intestinal manifestations are painful and cause

limitations in activities. The articular manifestations

of L-CD have been characterized by many investiga-

tors since they were first described by Bargen in

1929 [19]. Most series of patients with IBD have

estimated the frequency of joint involvement to be 

2-16% in L-CD and 5-26% in UC [18,19]. In the

present study, the overall incidence of arthritis was

14.8% in L-CD and 18.4% in UC.

Scarpa et al. however, showed a strong reverse

relationship between the number of affected joints

and the extent of colitis and suggested that the extent

of the intestinal lesion in UC seems to be important

in the expression of the articular complications [20].

In 9 patients with peripheral arthritis associated with

IBD, pancolitis was involved in 5 and rectosigmoid

disease in 3. There was no difference in the incidence

of arthritis according to the extent of bowel involve-

ment in UC. In literature the incidence of RF posi-

tivity is not higher in patients with IBD and periph-

eral arthritis than in the general population [21,22].

In the present study only one patient with monoartic-

ular involvement showed low titer RF. In IBD,

sacroileitisis is the most important extra-intestinal

manifestation, but the involvement of joints such as

shoulder, hip, knee reduces the quality of life of the

patients with pain and reduces articular function. In the

literature there are cases of infectious arthritis associ-

ated with IBD, for example Łukjano wicz M. et al

report a case of fungal spondylodiscitis in a patient

with ulcerative colitis; we did not observe viral, bacte-

rial or fungal infection in our study [23].

If possible, treatment focuses on eliminating the

underlying cause of the arthritis. However, the cause

is not necessarily curable, as with osteoarthritis and

rheumatoid arthritis. Treatment, therefore, aims at

reducing pain and discomfort and preventing further

disability. Treatment options vary depending on the

type of arthritis and include physical therapy, life -

style changes (including exercise and weight con-

trol), orthopaedic bracing, medications, and dietary

supplements (symptomatic or targeted at the disease

process causing the arthritis). Joint replacement sur-

gery may be required in erosive forms of arthritis.

Medications can help reduce inflammation in the

joint which decreases pain. Moreover, by decreasing

inflammation, the joint damage is slowed. Physiothe -

rapy plays an important role in managing arthritis. It

can help the patient to maintain independence

through improved mobility, strength and flexibility.

Used along with medication it can help to minimise

pain and encourage independence [24,25]. Most pe -

ople who have arthritis may never need surgery.

How ever, if joints are very damaged and other treat-

ment is not helping, surgery may be suggested. If this

is the case, the patient is referred to an orthopaedic

surgeon. Joint replacements are the most common

form of surgery for arthritis, with hip and knee re -

placements the most popular.

IBD is a disorder that can have many complica-

tions, both within and outside of the intestinal tract.

The association between IBD and arthritis has been

reported in the literature and confirmed in our study,

but the basis of this association in unknown. Both

infection and immune mechanisms have been postu-
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lated, Hodgdonet et al. have demonstrated anti-com-

plement activity, suggesting immune complexes, in

the serum of patients with active IBD and acute

arthritis. A better understanding of the role of genet-

ics and environmental factors in the aetiology of L-

CD will improve the treatments and prevention of

the disease. The aim of treatment is to reduce the

pain and functional limitation of the affected joints.

For us, physical therapy and rehabilitation is an opti-

mal initial approach, it can actually improve the func -

tion of the affected joints and reduce pain. Prosthetic

surgery should be chosen as the final option when

medical and manual therapies are no longer able to

improve the quality of life of the patient.

COnCLUSIOnS
1. The association between IBD and arthritis has

been reported in the literature and confirmed in

our study. 

2. The role of the orthopaedist is to eliminate pain

and dysfunction. 

3. Physical therapy is an optimal initial approach. 

4. Prosthetic surgery should be chosen as a final option

when medical and manual therapies are no longer

able to improve the quality of life of the patient.

Geraci A. et al., Orthopaedic Experience on Inflammatory Bowel Disease 

434

REFEREnCES
1. Fiasse R, Denis MA, Dewit O. Chronic inflammatory bowel disease: Crohn’s disease and ulcerative colitis. J Pharm Belg

2010; (1):1-9.
2. Bielecki K, Baczuk L. Anorectal Lesniowski-Crohn’s disease. Wiad Lek. 2008;61(7-9): 177-82.
3. Greenstein AJ, Janowitz HD, Sacher DB. The extra-intestinal complications of Crohn’s disease and ulcerative colitis: a study

of 700 patients. Medicine 1976; 55: 401-12.
4. Gravallese EM, Kantrowitz FG. Arthritic manifestations of inflammatory bowel disease. Am J Gastroenterol 1988; 83:793-9.
5. Dekker-Saeys Bj, Meuwisswn SGM, Van Der Berg-Loonen EM, De Haas WHD, Agenant D, Tygat GHJ. Prevalence of

periphe ral arthritis, sacroileitis, and ankylosing spondylitis in patients suffering from inflammatory bowel disease. Ann
Rheum Dis 1978; 37:33-5.

6. Park KS, Cho YS. Images in clinical medicine. Ankylosing spondylitis. N. Engl J Med 2008; 6; 359 (19): 2034.
7. Loftus EV Jr. Management of extra-intestinal manifestations and other complications of inflammatory bowel disease. Curr

Gastroenterol Rep 2004 Dec; 6(6): 506-13.
8. Misso ML, Pitt VJ, Jones KM, Barnes HN, Piterman L, Green SE. Quality and consistency of clinical practice guidelines for

diagnosis and management of osteoarthritis of the hip and knee: a descriptive overview of published guidelines. Medical
Journal of Australia 2008;189(7): 394–399.

9. Zhang W, Moskowitz RW, Nuki G, et al. OARSI recommendations for the management of hip and knee osteoarthritis, part II:
critical appraisal of existing treatment guidelines and systematic review of current research evidence. Osteoarthritis and
Cartilage 2008;16:137–162.

10. MacDonald CW, Whitman JM, Cleland JA, Smith M, Hoeksma HL. Clinical outcomes following manual physical therapy
and exercise for hip osteoarthritis: a case series. Journal of Orthopedic & Sports Physical Therapy 2006;36(8):588–99.

11. Hunter DJ, Lo GH. The management of osteoarthritis: an overview and call to appropriate conservative treatment. Rheumatic
Disease Clinics of North America. 2008;4:689–712.

12. Delarue Y, de Branche B, Anract P, Revel M, Rannou F. Supervised or unsupervised exercise for the treatment of hip and knee
osteoarthritis. Clinical practice recommendations. Annales de réadaptation et de médecine physique. 2007;50(9):759–68; 747.

13. Hoeksma HL, Dekker J, Ronday HK, et al. Comparison of manual therapy and exercise in osteoarthritis of the hip: a ran-
domized clinical trial. Arthritis & Rheumatism. 2004;51(5):722–729.

14. Schachter H, Kirsner JB. Definitions of inflammatory bowel disease of unknown etiology. Gastroenterology. 1975 Mar; 68(3):
591-600.

15. Bennet PH, Burch TA. The epidemiology of rheumatoid arthritis. Med Clin North Am. 1968 May;52(3):479-91
16. Bijlsma JW, Dekker J. A step forward for exercise in the management of osteoarthritis. Rheumatology (Oxford). 2005;44:5–6.

doi: 10.1093/rheumatology/keh432.
17. Mulligan B. Manual Therapy, NAGs, SNAGs, MWMs etc. 3. New Zealand: Plane View Services; 2003.
18. Cyriax J. Textbook of Orthopaedic Medicine 1: Diagnosis of soft tissue lesions. 8. London: Balliere Tindall; 1982.
19. Bargen JA. Complications and sequelae of chronic ulcerative colitis. Ann Intern Med 1929; 3:335-52.
20. Scarpa R., D’Arienzo A., Del Puente A., Panarese A., Di Girolamo C., Larizza G., Della Valle G., Oriente A., Lubrano E.,

Oriente P. Am J Gastroenterol. 1990;85(3):331-2.
21. Loftus EV Jr. Management of extra-intestinal manifestations and other complications of inflammatory bowel disease. Curr

Gastroenterol Rep. “004 Dec; 6(6): 506-13.
22. Scarpa R, D’Arienzo A, Del Puente A, Panarese A, Girolamo G, Valle G, Oriente A, Lubrano E, Oriente P. Reverse correla-

tion between extent of colon involvement and number of affected joints in patients with ulcerative colitis and arthritis. Am J
Gastroenterol 1990; 85: 331-2.

23. Lukjanowicz M, Ostanek L, Bohatyrewicz A, Bielicki D., Brzosko M. Fungal spondylodiscitis in a patient with ulcerative
colitis – case report. Ortop Traumatol Rehabili 2006;8(6):708-13.

24. Velayos FS, Sandborn WJ. Positioning biologic therapy for Crohn’s disease and ulcerative colitis. Curr Gastroenterol Rep
2007, Dec; 9(6): 521-7.

25. French HP, Cusack T, Brennan A, White B, Gilsenan C, Fitzpatrick M, O'Connell P, Kane D, Fitzgerald O, McCarthy GM.
Exercise and manual physiotherapy arthritis research trial (EMPART): a multicentre randomised controlled trial. BMC
Musculoskelet Disord. 2009 Jan 19;10:9.

Adres do korespondencji  / Address for correspondence 
Dr Alessandro Geraci
Via Montegrappa 18/C Feltre, Italy
Phone: +393284527728, e-mail: geracialessandro@libero.it

Liczba słów/Word count: 2821 Tabele/Tables: 4 Ryciny/Figures: 0 Piśmiennictwo/References: 25

Otrzymano / Received 06.06.2010 r.
Zaakceptowano / Accepted 27.08.2010 r. 



<<
  /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


