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Early Complications Following Osteosynthesis
of Distal Radius Fractures: A Comparison
of Geriatric and Nongeriatric Cohorts
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Abstract
Background: Distal radius fractures (DRFs) are common geriatric fractures with the overall incidence expected to increase as the
population continues to age. The purpose of this investigation was to compare the short-term complication rates in geriatric versus
nongeriatric cohorts following osteosynthesis of DRFs. Methods: The American Board of Orthopaedic Surgery (ABOS) part II database
was queried for adult DRF cases performed from 2007 to 2013. Current Procedural Terminology codes were used to identify cases
treated via osteosynthesis. Patient demographic information and reported complication data were analyzed. Comparisons between
geriatric (age�65 years) and nongeriatric (age <65 years) patients were performed. Results: From 2007 to 2013, a total of 9867 adult
DRFs were treated via osteosynthesis by ABOS part II candidates. Geriatric patients comprised 28% of the study cohort. Mean age of the
geriatric and nongeriatric cohorts was 74 + 7 and 46 + 13 years, respectively. There was a greater proportion of female patients (P <
.001) in the geriatric cohort as compared with the nongeriatric cohort. The geriatric cohort demonstrated higher rates of anesthetic
complications (P¼ .021), iatrogenic bone fracture (P¼ .021), implant failure (P¼ .031), loss of reduction (P¼ .001), unspecified medical
complications (P¼ .007), and death (P¼ .017) than the nongeriatric cohort. The geriatric cohort also showed lower rates of nerve palsy
(P¼ .028)whencomparedwith thenongeriatric cohort, thoughnodifferences in ratesof secondary surgerywerenotedbetween the two
cohorts. Conclusion: Increased rates of complications related to poor bone quality and poor health status may be expected among
geriatric patients following osteosynthesis of DRFs. However, geriatric and nongeriatric patients have similarly low rates of secondary
surgery. Future studies are needed to delineate the economic, functional, and societal impact of geriatric DRFs treated via osteosynthesis.
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Introduction

Distal radius fractures (DRFs) are among the most common

geriatric fractures with a reported incidence of more than

640 000 fractures in the United States annually.1 A bimodal

distribution has been identified with patients younger than

18 years and patients older than 65 years demonstrating

higher rates of fracture.2 The overall incidence of these frac-

tures is predicted to increase as the population continues to

age.3,4 However, success in treating geriatric DRFs may be

challenging when considering patient bone quality and overall

health status.

Although the majority of geriatric DRFs may be treated via

closed reduction and immobilization, there has been a para-

digm shift of increasing interest in internal fixation.5 The pur-

pose of this investigation was to compare the short-term

(�7 months of follow-up) complication rates in geriatric

versus nongeriatric cohorts following osteosynthesis of DRFs.

We hypothesized that geriatric patients demonstrate increased

rates of complications as compared to nongeriatric patients.

Materials and Methods

The American Board of Orthopaedic Surgery (ABOS) part II

database was queried for all operatively treated DRF cases
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performed from 2007 to 2013. The ABOS part II candidate data-

base contains case data reported by candidates sitting for part II of

the ABOS board certification exam.6,7 After passing the ABOS

part I exam, each candidate must practice clinically for 22 months

before taking the ABOS part II exam. Of the 22 months,

ABOS part II candidates log cases in a standardized fash-

ion in a protected online database for 6 months with a

maximum clinical follow-up of 7 months for each patient.

Current Procedural Terminology (CPT) codes were used

to identify cases involving open reduction and internal fixa-

tion (ORIF) of DRFs (CPT 25608 and 25609). The CPT

code 25607 was not included for analysis because it is not

specific for internal fixation. Cases with multiple CPT

codes were excluded from analysis. Cases involving patients

less than 18 years of age at the time of surgery were also

excluded. Patient demographic information and candidate-

reported complication data were also reviewed. Compar-

isons between geriatric (aged �65 years) and nongeriatric

(aged <65 years) patients were then performed. Age of

65 years was used for geriatric designation according to the

World Health Organization and as commonly utilized in the

orthopedic literature.8-10

Statistical Analysis

Statistical analysis was performed using JMP Pro version 10

software (SAS Institute, Inc, Cary, North Carolina). For all

analyses, P < .05 indicated the level of significance. Differ-

ences in continuous variables were determined utilizing a Stu-

dent t test. Differences in categorical variables were

determined utilizing w2 or Fisher exact tests. Descriptive sta-

tistics are displayed as mean + standard deviation for contin-

uous variables and percentages for categorical variables.

Results

From 2007 to 2013, a total of 9867 adult DRFs were treated via

ORIF by ABOS part II candidates. Mean age of all patients was

54 years (range: 18-99), with women sustaining 62% of the

fractures. The geriatric cohort comprised 28% of the study

cohort, with the nongeriatric cohort accounting for the remaining

72%. Mean age of the geriatric and nongeriatric cohorts was 74

+ 7 and 46 + 13 years, respectively. Women comprised a

significantly greater proportion of the geriatric cohort as com-

pared with the nongeriatric cohort (85% vs 53%; P < .001).

Patient demographic data are summarized in Table 1.

The geriatric cohort demonstrated significantly higher

rates of anesthetic complications (0.4% vs 0.1%; P ¼
.021), iatrogenic bone fracture (0.2% vs 0%; P ¼ .021),

implant failure (1% vs 0%; P ¼ .031), loss of reduction

(1.2% vs 0.6%; P ¼ .001), unspecified medical complica-

tions (0.9% vs 0.4%; P ¼ .007), and death (0.2% vs 0%;

P ¼ .017) than the nongeriatric cohort. The geriatric cohort

also showed significantly lower rates of nerve palsy (1% vs

1.6%; P ¼ .028) when compared with the nongeriatric

cohort. No statistically significant differences in rates of

hemorrhage, infection, nonunion, or secondary surgery

were noted between the 2 cohorts. Complication data are

summarized in Table 2.

Table 1. Patient Demographic Data.

Demographic Data
Geriatric

(n ¼ 2729)
Nongeriatric
(n ¼ 7138)

P
Value

Mean age in years + SD 74 + 7 46 + 13 <0.001
Female 85% 53% <0.001

Abbreviation: SD, standard deviation.

Table 2. Reported Rate of Complications Following Osteosynthesis
of Distal Radius Fractures.

Geriatric, % Nongeriatric, % P Value

Anemia 0.1 0.1 .404
Anesthetic complication 0.4 0.1 .021
Arrhythmia 0 0 >.999
Bone fracture 0.2 0 .021
Cerebrovascular accident 0.1 0 .357
Compartment syndrome 0 0.1 .117
Confusion/delirium 0 0 >.999
Congestive heart failure 0.1 0 .077
Deep vein thrombosis 0 0 >.999
Dermatologic complaint 0 0.1 .581
Dislocation 0.2 0.1 .762
Fall 0 0 .477
Gastrointestinal upset 0 0 .277
Hematoma/seroma 0 0 >.999
Hemorrhage 0 0 >.999
Hypotension 0 0 >.999
Implant failure 1 0.6 .031
Infection 0.7 1 .241
Limb ischemia 0 0 >.999
Loss of reduction 1.2 0.6 .001
Unspecified medical

complication
0.9 0.4 .007

Myocardial infarction 0.1 0 .187
Nerve palsy 1 1.6 .028
Nonunion 0.3 0.6 .199
Recurrent pain 0.1 0.3 .16
Death 0.2 0 .017
Pneumonia 0.1 0.1 .714
Pulmonary embolism 0.2 0.1 .332
Renal failure 0.1 0 .077
Respiratory failure 0.1 0 .077
Complex regional pain

syndrome
0.2 0.2 >.999

Skin ulcer/blister 0.6 0.3 .067
Arthrofibrosis 1.5 1.7 .426
Secondary surgery 0.2 0.2 .811
Unspecified surgical

complication
2.9 3 .692

Iatrogenic tendon/ligament
injury

0.3 0.4 .846

Urinary retention 0 0 >.999
Urinary tract infection 0 0 >.999
Wound dehiscence 0.3 0.1 .1

Note. Bold values indicate statistical significance (P < 0.05).

Hinds et al 31



Discussion

Poor patient bone quality and declining health status present

unique challenges in the management of DRFs sustained by

geriatric patients. Although ORIF of geriatric DRFs has gained

popularity, it is unclear whether similar complication rates may

be expected when compared with nongeriatric DRF patients.5

The purpose of the current investigation was to compare the

short-term complication rates in geriatric versus nongeriatric

cohorts following osteosynthesis of DRFs.

Our hypothesis that geriatric patients would demonstrate

increased rates of complications when compared with nonger-

iatric patients was supported by our results. Geriatric DRF

patients undergoing osteosynthesis demonstrated higher rates

of complications as compared with nongeriatric patients. The

reported complications were related to poor bone quality (iatro-

genic bone fracture, implant failure, and loss of reduction) and

poor health status (anesthetic complications, unspecified med-

ical complications, and death). Only nerve palsy was found to

be more common among nongeriatric patients than geriatric

patients in our study. Importantly, no significant differences

in rates of hemorrhage, infection, nonunion, or secondary sur-

gery were found between the geriatric and nongeriatric cohorts.

Chung et al compared the outcome of young (20-40 years)

and older (> 60 years) DRF patients treated with volar locking

plate fixation.11 Although the authors reported comparable

total complication rates between the two cohorts, the older

patients demonstrated similar types of complications to the

geriatric cohort of our study including implant failure and loss

of reduction. Similarly, nerve palsy was a noted complication

in their young cohort but was absent in their older cohort.

The geriatric and nongeriatric cohorts in our study were also

dissimilar in terms of patient demographics. The geriatric

cohort had a significantly greater proportion of female patients.

Similarly, Chung et al found a significantly greater proportion

of females among older DRF patients treated via ORIF.11 The

greater proportion of females among older patients in both

studies is likely due to the higher rates of osteoporosis and

associated DRFs seen in older women.12 This conclusion is

further supported by Baron et al who found that among the

geriatric population, women are almost 5 times more likely

than men to sustain distal forearm fractures.13

ORIF of DRFs has been associated with early postoperative

wrist mobilization and faster recovery of wrist function.10,14

However, the economic costs and societal impact of treating

geriatric DRFs via ORIF may be substantial and warrants dis-

cussion. Shauver et al performed a review of Medicare payments

for different types of DRF treatments among the elderly

patients.15 They noted that ORIF was the most costly treatment

option, 2.6 times more expensive than closed treatment. How-

ever, a cost–utility analysis performed by the same study group

places this increased cost within context. The authors reported

that despite being the most costly option, ORIF was associated

with the highest quality-adjusted life years, indicating its attrac-

tiveness among geriatric patients as an alternative to closed

treatment.16 As the popularity of treating geriatric DRFs via

ORIF continues to increase, further investigation is needed to

evaluate the long-term economic and societal effects.

In general, complication rates may be related to surgeon

experience. Ward et al reviewed 96 DRF patients treated by

a single surgeon via ORIF to evaluate the rates of early com-

plications as related to surgeon experience.17 Over the 5-year

study period, 22 complications were noted. Significantly, more

complications were noted among the first 30 patients versus the

latter 66 patients treated in the series (37% vs 17%). The

authors attributed this difference to increasing surgeon comfort

with experience and conclude that a learning curve likely

exists.

There are limitations to the current investigation. First, the

ABOS part II candidate database records the surgical experi-

ence of early career orthopedic surgeons. Thus, board-certified

orthopedic surgeons with greater clinical experience may

demonstrate lower complication rates as mentioned in the

above paragraph. Second, cases of difficult injuries may be

avoided by young surgeons during their case collection period.

Thus, difficult fractures in both the geriatric and nongeriatric

cohorts may not be recorded in the ABOS part II candidate

database. However, this may result in the greater reporting of

noncomminuted fractures as compared with comminuted frac-

tures (often geriatric fractures), which may introduce bias.

Next, the ABOS part II candidate database includes only

short-term candidate-reported complication data, which may

confer selection bias. Additional studies are needed to evaluate

the long-term complication rates in geriatric and nongeriatric

DRF patients. Finally, the ABOS part II candidate database did

not allow for the determination of the type of instrumentation

used for ORIF nor patient preoperative comorbid status, which

may have provided additional prognostic data.

In conclusion, our investigation demonstrates that increased

rates of complications related to poor bone quality and poor

health status may be expected among geriatric patients follow-

ing osteosynthesis of DRFs. However, geriatric and nongeria-

tric patients have similarly low rates of secondary surgery.

Geriatric and nongeriatric DRF patients were also found to

belong to dissimilar demographic groups. Future studies are

needed to delineate the economic and societal impact as well

as the long-term complication rates of geriatric DRFs treated

via osteosynthesis.

Authors’ Note

As all database information is de-identified, this investigation was

exempt from institutional review board approval.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

32 Geriatric Orthopaedic Surgery & Rehabilitation 8(1)



References

1. Chung KC, Spilson SV. The frequency and epidemiology of hand

and forearm fractures in the United States. J Hand Surg Am. 2001;

26(5):908-915.

2. Wilcke MK, Hammarberg H, Adolphson PY. Epidemiology and

changed surgical treatment methods for fractures of the distal

radius: a registry analysis of 42,583 patients in Stockholm

County, Sweden, 2004–2010. Acta Orthop. 2013;84(3):292-296.

3. Thompson PW, Taylor J, Dawson A. The annual incidence and

seasonal variation of fractures of the distal radius in men and

women over 25 years in Dorset, UK. Injury. 2004;35(5):462-466.

4. Karlsson MK, Obrant KJ, Josefsson PO. Osteoporotic fractures.

In: Rockwood CA, Green DP, Bucholz RW, eds. Rockwood and

Green’s fractures in adults, 6th ed. Philadelphia, PA: Lippincott

Williams & Wilkins; 2006:614-615.

5. Chung KC, Shauver MJ, Birkmeyer JD. Trends in the United

States in the treatment of distal radial fractures in the elderly. J

Bone Joint Surg Am. 2009;91(8):1868-1873.

6. Patterson BM, Creighton RA, Spang JT, Roberson JR, Kamath

GV. Surgical trends in the treatment of superior labrum anterior

and posterior lesions of the shoulder: analysis of data from the

American Board of Orthopaedic Surgery Certification Examina-

tion Database. Am J Sports Med. 2014;42(8):1904-1910.

7. Colvin AC, Harrast J, Harner C. Trends in hip arthroscopy. J Bone

Joint Surg Am. 2012;94(4):e23.

8. World Health Organization. Psychogeriatrics. Report of a WHO

scientific group. World Health Organ Tech Rep Ser. 1972;507:

1-48.

9. World Health Organization. The uses of epidemiology in the

study of the elderly. Report of a WHO Scientific Group on the

Epidemiology of Aging. World Health Organ Tech Rep Ser.

1984;706:1-84.

10. Day CS, Daly MC. Management of geriatric distal radius frac-

tures. J Hand Surg Am. 2012;37(12):2619-2622.

11. Chung KC, Squitieri L, Kim HM. Comparative outcomes study

using the volar locking plating system for distal radius fractures in

both young adults and adults older than 60 years. J Hand Surg Am.

2008;33(6):809-819.

12. Øyen J, Rohde GE, Hochberg M, Johnsen V, Haugeberg G.

Low-energy distal radius fractures in middle-aged and elderly

women-seasonal variations, prevalence of osteoporosis, and

associates with fractures. Osteoporos Int. 2010;21(7):

1247-1255.

13. Baron JA, Karagas M, Barrett J, et al. Basic epidemiology of

fractures of the upper and lower limb among Americans over

65 years of age. Epidemiology. 1996;7(6):612-618.

14. Arora R, Gabl M, Erhart S, Schmidle G, Dallapozza C, Lutz M.

Aspects of current management of distal radius fractures in the

elderly individuals. Geriatr Orthop Surg Rehabil. 2011;2(5-6):

187-194.

15. Shauver MJ, Yin H, Banerjee M, Chung KC. Current and

future national costs to Medicare for the treatment of distal

radius fracture in the elderly. J Hand Surg Am. 2011;36(8):

1282-1287.

16. Shauver MJ, Clapham PJ, Chung KC. An economic analysis of

outcomes and complications of treating distal radius fractures in

the elderly. J Hand Surg Am. 2011;36(12):1912-1918.e1-e3.

17. Ward CM, Kuhl TL, Adams BD. Early complications of volar

plating of distal radius fractures and their relationship to surgeon

experience. Hand (N Y). 2011;6(2):185-189.

Hinds et al 33



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


