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SUMMARY
Background. The aim of our study is to evaluate the ability of a pre- fabricated humeral bracing system in

providing sufficient stability to fracture union and carry out a cost analysis comparing bracing versus surgical

fixation for these fractures.

Material and methods. A review of humeral shaft fractures treated with a pre-fabricated humeral bracing

system was undertaken. 

Results. 20 humeral fractures (20 patients) were included. Mean patient age was 56.8 years (range 16- 89).

There were 14 AO type A, 3 type B and 3 type C fractures. Median time interval from fracture to brace appli-

cation was 8 days (range 0-41). Clinical and radiological union was achieved in 15 humeri (75%). Median time

to clinical and radiological union was 80 days (range 32-434). The cost of treating humeral shaft fractures sur-

gically by plating and by humeral bracing was estimated at £2292.99 and £1228 per case, respectively.  

Conclusions. 1. A pre-fabricated bracing system is an efficacious and cost-effective modality for humeral

shaft fracture treatment. 2. It may, however, lead to a high non-union rate as well as shoulder and elbow stiff-

ness. 3. A prospective randomized trial comparing bracing with internal fixation of humeral shaft fractures is

needed. 
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BACKGROUND
Traditionally, fractures of the humeral shaft have

been treated non-surgically, though results of surgi-

cal treatment for acute humeral fractures are increas-

ingly reported [1]. Iatrogenic injury to the radial

nerve, infection, and metal work failure continue to

be the main complications of surgical intervention

[2,3]. This supports non-surgical treatment for most

acute humeral fractures while reserving surgery for

specific indications such as open fractures and non-

unions [4,5]. Functional bracing of humeral shaft

frac tures, based on the principles provided by Sar -

miento et al, remains the gold standard non-surgical

approach [6]. It keeps the fractured fragments align ed,

by circumferential compression of the soft tissue enve-

lope, while allowing early mobilization of the shoul-

der and elbow. Braces available for humeral fractures

can be custom made or pre-fabricated (off-the shelf).

Pre-fabricated braces allow easier and faster applica-

tion and use. In cases of fracture in patients with high

body mass index or large circumference of the arm,

custom made braces are used. 

The aim of this study was to evaluate a pre-fabri-

cated humeral bracing system in providing sufficient

stability to fracture union and carry out a cost analy-

sis comparing bracing versus surgical fixation for

these fractures.

MATERIAL AND METHODS
We undertook a review of all patients with hu me -

ral shaft fractures treated with a pre-fabricated hu -

meral bracing system (Promedics Orthopaedic limit-

ed) as their primary treatment over a 10 month peri-

od, in a teaching National Health Service hospital in

the United Kingdom, under the care of the senior

author. Humeral shaft fractures in which the func-

tional bracing was used as the primary method of

treatment were included. Fractures in which bracing

was used for temporary splinting whilst awaiting sur-

gical fixation were excluded (peri-prosthetic, com-

mon pathological fractures). Fractures for which 

a cu stom made brace was used because of arm size

were also excluded.

The brace was applied as early as possible fol -

low ing injury. The bracing system (see Figure 1)

comes in 4 sizes and was applied by a senior physio-

therapist with a special interest in orthotics. It con-

sists of polypropylene sleeves held together around

the arm by Velcro straps. On the lateral side, the

sleeve extends over the shoulder flare and has addi-

tion straps which run around the chest to provide

additional stability to the injured limb (Figure 2). If

required, the sleeves are trimmed around the elbow

to permit free elbow motion. For 2 to 3 weeks after

the injury the limb was placed in the brace along with

a collar and cuff and, subsequently, elbow flexion-

extension movements were permitted. Patients were

instructed regarding the application of the brace and

adjustment of the straps to maintain snug fitting

while any swelling subsided. The brace was review -

ed by the physiotherapist regularly with regard to

brace care (via hospital visit, phone or home visit).

The fracture was reviewed by the treating clinician at

regular intervals. Union was defined as bridging cal-
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Fig. 1. Prefabricated brace (Promedics Orthopaedic Limited)
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lus on at least 3 cortices on anterior-posterior and lat-

eral radiographs, along with absence of substantial

pain or fracture site mobility. 

Patients were identified from the orthotics log-

book. Clinical records and radiographs of these were

reviewed. Fractures were described using the AO

classification. Demographics, time interval from in -

jury to bracing, time to union and time interval from

injury to diagnosing non-union was also calculated.

The cost of treating humeral shaft fractures surgical-

ly by internal fixation using plating and non-surgi-

cally using the described bracing system was calcu-

lated. Costs of disposables, surgical implants, hospi-

tal stay, outpatient visits, radiology services and phy -

sio therapy input were obtained from the accounts

department at our hospital and costs of various drugs

were obtained from the British National Formulary

(March 2011 edition). The basic salary of various

me dical and paramedical professionals was obtained

from the pay circular published by the head of doc-

tors and dentists pay, NHS employers [7]. 

In calculating costs, the following assumptions

were made: 

• Surgical treatment: The theatre model assumed

the following: one consultant orthopaedic sur-

geon, one registrar and one senior house officer

as assistant surgeons, one consultant anaesthetist,

one operating theatre practitioner, one scrub and

one circulating nurse, and one radiographer; the

consultant anaesthetist and orthopaedic surgeons

being at threshold level 4 with an annual basic

salary of £81,502 with the registrar at point 4 with

an annual basic salary of £37,448 and senior house

at point 2 with an annual basic salary of £31,434

(the hourly cost of these professionals was calcu-

lated by considering a 40 hour week, 52 weeks in

a calendar year along with the add-on costs at the

standard rate of 23.3%. The annual basic salary

was divided by 2080 (52×40) to calculate the

hourly cost of each medical professional); all non-

medical staff being at band 5 level); general anae -

sthetic administered; antibiotic prophylaxis in the

form of three doses of 1gram Flucloxacillin and

one dose 80mg Gentamycin; a locking compres-

sion plate with eight screws (AXOS, Stryker) as

the implant of choice; wound closure carried out

using a vicryl no. 1 and a vicryl no. 2 suture, clips

and dressing; average surgical time being 3 hours;

one Bradford sling, an overnight stay, and one

polysling (Promedics) supporting the arm post-

surgically; 6 outpatient clinic visit post surgically

per case with radiographs obtained at each visit.

• Prefabricated humeral brace treatment: The

following assumptions were made: single brace

used for whole treatment per individual; stock-

inette used under the brace required to be chang ed

for hygiene reasons 12 times per individual; collar

and cuff sling used to support the limb while in the

brace; 3 slings required per case; 6 outpatient visits

required per case; 9 appointments with physiother-

apist, with first appointment lasting 45 minutes and

subsequent appointments 25 minutes each. 
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Fig. 2. Posture of the injured limb treated in a pre-fabricated brace
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RESULTS
Twenty five patients (25 humeri) had functional

bracing for humeral shaft fractures during the exam-

ined period. Of these, 2 had a pathological fracture,

2 periprosthetic fractures and 1 was treated with a cus -

tom-made brace. After excluding these, 20 were left

for inclusion. Demographics and fracture description

of the patients are shown in Table 1. All cases were

followed at least until fracture union or until the deci-

sion for surgical treatment was taken. Median follow

up time from injury was 104 days (range 32 -434).

Median time between fracture occurrence and

brace application was 8 days (range 0 to 41). Fifteen

(75%) fractures united clinically and radiologically.

Most cases required regular physiotherapist assis-

tance to pursue bracing. Seventy-five percent of pa -

tients required 5-10 physiotherapy sessions and the rest

more than 10 sessions. Most commonly the bra ce

required a refit and stockinette change at each physio-

therapy consultation. Four required small size humeral

brace, seven medium, five large and four extra-large.

Median clinical and radiological union time for

cases whose fracture united was 80 days (range 32-

434). Median time to decision for surgical fixation

from the date of injury, in cases of impaired union,

was 104 days (range 42-278). The decision of under-

taking surgical fixation was based on clinical (pain

and mobility on the fracture site) and radiological

(absence of callus) findings. This was done by the

treating clinician in consultation with the patient. 

Union was achieved in completely displaced (see

Figures 3a, 3b, 3c and 3d) and segmental fractures.

Three patients had union time of more than 150 days.

Two of these 3 patients sustained repeated injury

after brace application and were thus kept in brace

for longer. One patient had segmental fracture and

union time was 434 days for both fracture sites to

unite. This case was labelled as delayed union. 

Five fractures (25%) did not unite. Table 2 com-

pares patients whose fracture united and those not

uniting. One patient developed radial nerve palsy at

the time of fracture. This recovered completely in 4
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Tab. 1. Background data of the patients included in the study (n=20)

Tab. 2. Comparison between united and non-united fractures
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Figure 3a and 3b. Antero-posterior and lateral radiographs of 46-year-old male, immediately after the injury, showing AO type

12A1 fracture of left humeral shaft. 3c and 3d. Antero-posterior and lateral radiographs of the same patient showing cortical bridg-

ing and union

Fig. 4a and 4b. Radiographs of a 75-year-old female showing humeral shaft fracture displaced in abduction

a b

a b

c d
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months without surgical intervention. Four devel-

oped restriction of shoulder movements, 1 restriction

of elbow movements and 1 restriction of both shoul-

der and elbow movements. All recovered normal

motion with physiotherapy. 

The cost of surgical fixation of humerus shaft

fractures was estimated at £2292.99 and the cost

incurred for brace treatment at £1228 per case. De -

tails of the itemized estimated costs are shown in

Tables 3 and 4. Fifteen cases treated with prefabricat -

ed braces incurred a cost of £18420. Five cases of

non-union treated by surgical fixation after a trial of

non-surgical treatment would cost £17604.95. If all

20 cases were primarily treated surgically the total

cost incurred would have been £45859.80. 

DISCUSSION
A non-union rate of 2 to 20% was previously

reported with non-surgical methods of treatment

other than functional bracing for humeral shaft frac-

tures. Such methods included hanging casts, sling or

swathe or U plaster slings [8]. Sarmiento et al. de -

scribed functional bracing for humeral shaft fractures

in 1977 [6] . In the original study, 49 humeral frac-

tures were treated with prefabricated polypropylene

sleeves. The study group included 11 gunshot cases

and 2 pathological fractures secondary to breast can-

cer metastasis, with only 1 case developing non-union.

Sarmiento et al reproduced a similarly high union

rate in a larger series of humeral diaphyseal fractures

[9]. Subsequently, functional bracing was described in

extra-articular distal humeral fractures with a 96%

union rate [10]. Good results were shown in cases of

open fractures and those with nerve injuries. En cou -

raging results were reproduced by other authors [11].

Surgical treatment of humeral shaft fractures has

undergone major evolution over the past decade. Pa -

ris et al. reported a consolidation rate of 94.2% in

156 humeral fractures treated with plating within 6

days of injury [12]. An et al. reported a union rate of

100% for mid-shaft humeral fractures treated by open

reduction and plate fixation or with minimally inva-

sive plate osteosynthesis [13]. However surgical com -

plications are frequently reported. Loyald et al. re port -

ed 10.2% metal work removal rate after open reduc-

tion and internal fixation of humeral fractures [2].

Radial nerve palsy following surgical fixation is ano -

ther major complication to be considered [12,13].

However, 90% of iatrogenic radial nerve palsies may

be transient and reversible [12]. Functional bracing

of humeral fractures is not complication-free. There

have been reports of skin and soft tissue related com-

plications associated with the brace [11,14,15]. In

our study, no such complications were observed pro -

bably due to the regular monitoring of braced pa -

tients by a dedicated physiotherapist with a special

interest in orthotics. 

Most fractures in our study united (75%), how -

ever, the union rate in our study was lower than that

previously reported [10]. The 5 cases with non-union
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Tab. 4. Breakdown of the cost involved in pre-fabricated brace treatment for humeral shaft fractures

Tab. 3.  Breakdown of the cost involved for surgical treatment of humeral shaft fractures
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may be related to fracture configuration and site.

Three of these involved the proximal humeral shaft

with the proximal fragment abducted due to the un -

opposed deltoid action. This increased the demand

on the brace to control and maintain alignment (see

Figures 4a and 4b). Another proximal humeral shaft

fracture did not unite though no significant abduction

of the fragments was observed. Comminution and

soft tissue interposition could have played a role in

this case. One patient sustained a distal humeral frac-

ture which underwent atrophic nonunion. It was sta-

bilized with a plate and screws 3 months following

the initial injury. At surgery, bone fragments were

found subcutaneously signifying a high energy in -

jury leading to extensive soft tissue disruption. 

The cost of brace treatment was estimated to be

much lower than surgical treatment of humeral shaft

fractures. Such findings, however, should be ap pro -

ach ed with caution as the low cost of bracing might

be compensated by a long time to union and the per-

sonal costs incurred to patients, which were not

exam ined in this study. In contrast, if a patient devel-

ops a complication following surgery, the loss of

working hours and other personal costs incurred by

patients could be much higher. 

There are certain limitations with this study. We

did not record various characteristics of our subjects

that could have been instrumental in causing non-

union such as personal history of smoking or alcohol

intake. This is a retrospective analysis and objective

scoring for the function of the limb was not recorded

as this is not a part of our routine clinical practice. In

addition, alignment of the fracture fragments was not

assessed, as radiographs in this study were not stan-

dardized. However, we have no cases of malunion

that impaired clinical function. We also acknowledge

that our cost evaluation was based on certain as -

sump tions and the list of items enumerated is not

exhaustive. A full cost analysis would also include

personal cost and societal cost in addition to direct

treatment cost.

CONCLUSIONS
1. A pre-fabricated bracing system is an efficacious

and cost-effective modality for humeral shaft frac -

ture treatment. 

2. It may, however, lead to a high non-union rate as

well as shoulder and elbow stiffness. 

3. A prospective randomized trial comparing brac-

ing with internal fixation of humeral shaft frac-

tures is needed. 

Singhal R. et al. Pre-fabricated for Management of Humeral Shaft Fractures

469

REFERENCE
1. Denard A Jr, Richards JE, Obremskey WT, Tucker MC, Floyd M, Herzog GA. Outcome of nonsurgical vs surgical treatment

of humeral shaft fractures: a retrospective study of 213 patients. Orthopedics 2010; 11:33(8). doi: 10.3928/01477447-

20100625-16.

2. Lovald S, Mercer D, Hanson J, et al. Complications and hardware removal after open reduction and internal fixation of humer-

al fractures. J Trauma 2011;5:1273-7.

3. Denies E, Nijs S, Sermon A, Broos P. Surgical treatment of humeral shaft fractures. Comparison of plating and intramedullary

nailing. Acta Orthop Belg 2010;6:735-42.

4. Ekholm R, Tidermark J, Törnkvist H, Adami J, Ponzer S. Outcome after closed functional treatment of humeral shaft frac-

tures. J Orthop Trauma 2006;9:591-6.

5. Modabber MR, Jupiter JB. Surgical management of diaphyseal fractures of the humerus. Plate versus nail. Clin Orthop Relat

Res 1998; 347:93-104.

6. Sarmiento A, Kinman PB, Galvin EG, Schmitt RH, Phillips JG. Functional bracing of fractures of the shaft of the humerus. 

J Bone Joint Surg Am 1997;5:596-601.

7. McMillan B. Notification of pay rates for hospital medical and dental staff, doctors and dentists in public health, the commu-

nity health service and salaried primary dental care. Home/ Case studies and resources/ Pay Circular (M&D) 1/12. (Cited 2012

June 6). Available from: URL:http://www.nhsemployers.org/~/media/Employers/Publications/Pay%20circulars/Pay-Circular-

MD-1-2012.pdf

8. Balfour GW, Mooney V, Ashby ME. Diaphyseal fractures of the humerus treated with a ready-made fracture brace. J Bone

Joint Surg Am 1998;1:11-3.

9. Sarmiento A, Zagorski JB, Zych GA, Latta LL, Capps CA. Functional bracing for the treatment of fractures of the humeral

diaphysis. J Bone Joint Surg Am 2000;4:478-86.

10. Sarmiento A, Horowitch A, Aboulafia A, Vangsness CT Jr. Functional bracing for comminuted extra-articular fractures of the

distal third of the humerus. J Bone Joint Surg Br 1990;2:283-7.

11. Zagorski JB, Latta LL, Zych GA, Finnieston AR. Diaphyseal fractures of the humerus. Treatment with prefabricated braces.

J Bone Joint Surg Am 1998;4:607-10

12. Paris H, Tropiano P, Clouet D’orval B, Chaudet H, Poitout DG. Fractures of the shaft of the humerus: systematic plate fixa-

tion. Anatomic and functional results in 156 cases and a review of the literature. Rev Chir Orthop Reparatrice Appar Mot

2000;4:346-59.

113 Singhal:Layout 1  2015-12-22  12:10  Strona 7



Singhal R. et al. Pre-fabricated for Management of Humeral Shaft Fractures

Adres do korespondencji  / Address for correspondence 
58, Highfield Road Ormskirk Lancashire
United Kingdom, L39 1NR
Phone no +44-7838008900, e-mail: singhal.rohit75@gamil.com

Liczba słów/Word count: 2916 Tabele/Tables: 4 Ryciny/Figures: 4 Piśmiennictwo/References: 15

Otrzymano / Received 15.07.2015 r.
Zaakceptowano / Accepted 01.10.2015 r. 

470

13. An Z, He X, Zeng B. A comparative study on open reduction and plating osteosynthesis and minimal invasive plating

osteosynthesis in treating mid-distal humeral shaft fractures. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi 2009;1:41-4.

14. Rutgers M, Ring D. Treatment of diaphyseal fractures of the humerus using a functional brace. J Orthop Trauma 2006;20:597-

601.

15. Woon CY. Cutaneous complications of functional bracing of the humerus: a case report and literature review. J Bone Joint

Surg Am 2010;92(8):1786-9.

113 Singhal:Layout 1  2015-12-22  12:10  Strona 8



<<
  /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


