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ABSTRACT

 Objective: To report two adult Filipino patients with 
osteoporotic vertebral fractures who developed severe 
neurologic and hemodynamic complications.

 Case 1: V.G. is a 74-year old postmenopausal 
female who was admitted for nape pain and progressive 
bilateral leg weakness of one month duration. There 
was no reported trauma. Somato-sensory testing 
showed a spinal level of L1. Spine radiographs revealed 
compression fractures of  C2-C3, T7-T8 and L3 
vertebrae. Diagnosis of multiple osteoporotic vertebral 
fractures was made and she was kept flat on bed 
and started on intra-nasal calcitonin. On the second 
hospital day, she developed sudden onset dyspnea, 
diaphoresis and hypertension, the latter unresponsive 
to combination of metoprolol and clonidine. She was 
admitted to the ICU and subsequently intubated. She 
later developed episodes of hypotension. Dysautonomia 
was considered when blood pressure swings, tachycardia 
and diaphoresis persisted. Acute coronary syndrome 
was likewise considered. Cardiac enzymes were elevated 
and electrocardiogram showed acute myocardial injury 
pattern. She sought discharge against medical advice 
and expired on the ninth hospital day.

 Case 2: L.S. is a 66-year postmenopausal female 
was admitted for back pain accompanied by numbness 
of the lower extremities of two weeks duration following 
a low-impact fall. Thoracic spine CT scan showed 
compression deformity at T8-T9 vertebra probably 
secondary to osteoporosis. She was given calcitonin 
and kept flat on bed. She developed chest pain, dyspnea 
and hypertension with tachycardia and diaphoresis on 
the second hospital day. Cardiac enzymes were within 
normal. On the third hospital day she had urinary 
bladder atony and constipation. She was transferred to 

the ICU where IV verapamil and clonidine were started. 
The patientÊs tachycardia and hypertension eventually 
resolved on the fifth ICU day. She was able to start 
physical rehabilitation, given alendronate and was 
eventually discharged on the sixteenth hospital day.

 Conc lus ion :  Ve r t eb ra l  f r ac tu res  a re  o f t en 
asymptomatic. Here, we present two cases where 
serious neurologic complications and a cardiac event 
developed following osteoporotic vertebral fractures. 
Occurrence of these fractures in the thoracic spine 
predisposed these patients to severe hemodynamic 
instability, cardiac symptoms and life-threatening 
situations.

 Keywords :  Osteoporosis,  ver tebral  f racture, 
autonomic dysreflexia, dysautonomia

INTRODUCTION

 Osteoporosis is a common and important health 
problem that accounts for up to two million fractures 
per year in postmenopausal women.3 The spine, hip, 
and distal radius are most commonly fractured. The 
true incidence of osteoporotic vertebral fractures is 
not well defined because many of these fractures are 
asymptomatic.4. Osteoporotic fractures of the spine 
cause pain, kyphosis, and loss of height and are not 
as devastating as those in the hip. 3 Likewise, the true 
incidence of neurological compromise as a result of 
osteoporotic vertebral fractures is not known and is 
thought to be low.5

Objective

 To repor t two adult Fil ipino patients with 
osteoporotic vertebral fractures who developed 
severe neurologic and hemodynamic complication.

Case 1

 V.G., a 74 year old postmenopausal Filipina, was 
admitted for nape pain and bilateral leg weakness of 
one month duration. The paraparesis was associated 
with decreased sensation, progressive clumsiness 
and difficulty in ambulation, prompting admission. 
She denied back pain and trauma. She was diagnosed 
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with hypertension five months prior to admission 
and was maintained on metoprolol. There was no 
dizziness, nausea, vomiting, nor blurring of vision.
 
 On examination, she was ambulatory with 
assistance, BP was 130/90, heart rate was 86/min, 
respiratory rate was 18/min. Motor strength of the 
right leg was grade 3/5, left leg was 5/5. She had 50 
percent sensory deficit at L1 level. The rest of the 
physical examination findings were normal. Cervical 
and thoracolumbar spine x-rays showed compression 
fracture of C2-C3, T7-T8 and L3 vertebrae. She 
was managed as a case of spinal cord compression 
secondary to osteoporosis, with bed rest and nasal 
calcitonin spray. 

 On her second hospital day, she developed 
dyspnea, diaphoresis and hypertension, unresponsive 
to metoprolol and clonidine. She was transferred to 
the Intesnsive Care Unit (ICU). Dysautonomia was 
considered but acute coronary syndrome could not 
be totally ruled out. Soon after, she was intubated 
and hooked to a ventilator. She then had episodes of 
hypotension. Cardiac enzymes were elevated (Trop I 
and CPK MB) and electrocardiogram showed anterior 
wall acute injury pattern. She was managed as a 
case of acute myocardial infarction. Hypotension was 
persistent, and she continued to have diaphoresis 
and cold clammy skin despite stabilization of ECG 
changes. Patient subsequently expired on ninth day 
during the trip home against medical advice. 

Case 2

 L.S., a 66 year old female, was admitted for 
upper back pain radiating to the lower back of two 
weeks duration. Pain intensified three days prior to 
admission, prompting admission. This was associated 
with body weakness and numbness of both lower 
extremities. She had a history of a low impact fall a 
month PTA.

 On examination, she was asthenic, wheel chair 
borne, with a BMI of 17, BP of 140/90, heart rate, 
78/min and respiratory rate, 20/min. She had a right 
facial palsy since a year prior to admission. The 
thoracic vertebral spines down to the sacrum were 
tender. There was gibbus deformity at the level of 
T7-T8. Motor and sensory functions were normal. 
Thoracic spine CT scan showed compression fracture 
at T8-T9. Chest x-ray showed a stable right upper 
lung fibrosis and an left ventricular form cardiomegaly 
with atherosclerotic aorta. Hematologic exam, serum 
creatinine and blood sugar were normal. She was 
managed as a case of thoracic spine compression 

fracture secondary to osteoporosis. She was given 
tramadol, calcitonin nasal spray, gabapentin.

 On the second hospital day, she developed chest 
pain, dyspnea, diaphoresis, hypertension ranging 
from 160-190/100-110mmHg and tachycardia of 
110 -120/min. Cardiac enzymes were normal. ECG 
showed tachycardia with no signs of acute myocardial 
infarction or ischemia. She developed urinary bladder 
atony and constipation on the third hospital day. She 
was transferred to the ICU and managed as a case 
of possible autonomic dysreflexia (AD). Intravenova 
verapamil and clonidine were given for the control of 
tachycardia and hypertension. Diaphoresis resolved 
on the fifth ICU day. She continued to have upper 
back pain radiating down to the lower extremities 
and bladder atony. Tachycardia was controlled on 
the 5th ICU day and blood pressure was down to 130 
 140/90. She was transferred to room after five days 

in ICU. Further improvement in pain allowed her to 
tolerate physical therapy. She developed urinary tract 
infection, catheter-related, and was given a course of 
ceftriaxone. She was discharged on the sixteenth HD, 
wheelchair-borne with indwelling foley catheter.

 A month later, patient was ambulatory, with 
complete resolution of bladder atony,  normal blood 
pressure while on maintenance metoprolol and 
without pain in the spine.

DISCUSSION

 Osteoporotic ver tebral fractures are often 
asymptomatic and  go undiagnosed.3,4,17 Vertebral 
fractures usually manifest with loss of height, 
globular abdomen, kyphosis and half the time, 
back pains. They are usually not associated with 
serious complications. Here we present two cases 
of osteoporotic vertebral fractures manifesting with 
severe neurologic and cardio-respiratory sequelae.

 The true incidence of neurological compromise 
as a result of osteoporotic vertebral fractures is 
not known and is thought to be low5. Parfitt and 
Duncan6 suggested the complete absence of risk 
of spinal cord involvement in cases of vertebral 
fracture secondary to osteoporosis. In contrast, 
Shikata et al7 found that 12.1% of fractures required 
operat ive treatment because of neurological 
sequelae. Our patients manifested with neurologic, 
hemodynamic complications and possible autonomic 
dysreflexia (AD) - labil ity of blood pressure, 
tachycardia and diaphoresis in the setting of multiple 
vertebral compression fractures. The first case was 
complicated by acute myocardial infarction although 
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the persistence of symptoms of diaphoresis and 
hypotension may have been caused by a concurrent 
dysautonomia. The second case manifested with 
hypertension, tachycardia, diaphoresis and bladder 
atony. Although both cases had radiographic 
evidence of thoracic spine compression fractures 
lower than T6- the area of the sympathetic chain, 
they manifested with signs of sudden hypertension, 
tachycardia, diaphoresis and bladder atony. Tests 
to establish dysautonomia were not completed due 
to the severe unstable symptoms in Case 1 and the 
early resolution of symptoms in Case 2.

 Osteoporotic vertebral fractures can present 
with back pain. These symptoms improve in three 
to six weeks, but severe back pain may persist for 
many weeks to months.8-10  Because the middle 
column is intact in compression fractures, the neural 
tissue is usually not affected. However, in burst 
fractures, because the middle column is fractured, 
bone fragments may cause compression on neural 
structures posteriorly. In addition, spine angulation 
cause intervertebral foramina constriction, resulting 
in root compression on the associated segment. 
Compression of the cord is generally located 
at the upper or lower part of the vertebral body 
with angulation or kyphosis. Additional factors in 
compression, such as discal herniation and a narrowed 
spinal canal, have also been encountered. Ischemia 
of the neural elements due to the compression on the 
vascular structures may aggravate the condition.11 
The frequency of occurrence of a burst-type fracture 
in atraumatic osteoporotic vertebral fracture is 
unknown.3 

 The neurological condition may vary according 
to the level of lesion; it may manifest as paraplegia, 
various sensory or motor deficits associated with 
cauda equina or root compression, and as rectal or 
urinary incontinence.12 Compression may develop 
on the roots according to the localization of the 
retropulsed fragment separated from the vertebral 
body, but bilateral root plegia is a rare pathological 
condition.4

 Autonomic dysreflexia (AD) on the other hand, 
is a condition of uncontrolled sympathetic response 
secondary to a precipitant that generally occurs 
in patients with injury to the spinal cord at levels 
of T6 and above.1 It has been reported following 
traumatic spinal cord injury and is thought to occur 
with burst-type of vertebral fracture.3 The most 
prominent component of an AD episode is a dramatic 
rise in blood pressure.1 The cases we reported both 
manifested with sudden hypertension, refractory to 
initial treatment. Burst fracture that can affect the 

sympathetic chain along the thoracic spine may 
have occurred in these cases. While both cases 
had thoracic involvement in T7-8, lower than the 
caudal tip of the sympathetic chain, the symptoms 
of AD may still be explained by the surrounding 
tissue edema that may have affected the structures 
cephalad to the actual site of fracture.

 Numerous theories have been proposed to 
explain AD.2 Most of these involve an element of 
aberrant sympathetic nervous system overactivity. 
The basis for the AD response seems to be related 
to an exaggerated reaction of sympathetic pre-
ganglionic neurons to afferent stimuli, however 
the part that spinal interneurones play has yet to 
be determined.14,15 A hypothesized ÂÂautonomic 
imbalanceÊÊcause splanchnic and per ipheral 
vasoconstriction. Compensatory mechanisms to 
reduce the hypertension secondary to parasympathetic 
activity result above the level of the lesion, hence 
patients experience sweating, nasal congestion, and 
flushing.16

 
 Osteoporotic ver tebral fractures are often 
effectively treated by non-operative means.3,4,18 
Cases with accompanying neurological deficit can 
be managed surgically using decompression and 
stabilization by fusion and instrumentation11,12 . 
Medical management has an important role in the 
initial treatment and in time, symptoms resolve, as 
seen in Case 2.

CONCLUSION

 Vertebral fractures usually cause pain and are often 
not serious. In this report, we presented two cases 
with serious neurologic and cardiac complications. 
Occurrence of osteoporotic vertebral fractures in the 
thoracic spine may not be entirely benign and may lead 
to   potentially life-threatening neurologic sequelae.

REFERENCES

 1. Bycroft J, Shergill I S, et al.: Autonomic Dysreflexia: A 
Medical Emergency. Postgrad. Med. J; 81; 232, 2005.

 2. Armenti-Kapros B, Nambiar PK, Lippman HR, et 
al.:  An Unusual Cause of Autonomic Dysreflexia: 
Pheochromocytoma in An Individual with Tetraplegia.J 
Spinal Cord Med; 26:172, 2003.

 3. Kaplan P, Orton D, et al.: Osteoporosis with Vertebral 
Compression Fractures, Retropulsed Fragments, and 
Neurologic Compromised. Radiology;165:533, 1987.

 4. Tezer M,  Ozturk C, et al.: Bilateral L5 Radiculopathy Due to 



 

272 Galagaran Jr. JO and Penserga EG

Osteoporotic L1 Vertebral Fracture: A Case Report. The 
Journal of Spinal Cord Medicine; 29(4):440, 2006.

 5. Melton LJ III: Epidemiology of Spinal Osteoporosis. Spine.; 
22(suppl):2, 1997.

 6. Parfitt AM, Duncan H: Metabolic Bone Disease Affecting the 
Spine. In: Rothman RH, Simeone FA, eds. The Spine. 2nd 
ed. vol 2. Philadelphia, PA: WB Saunders: 830, 1982.

 7. Shikata J, Yamamuro T, Lida H, et al.: Surgical Treatment 
of Paraplegia Resulting from Vertebral Fractures in Senile 
Osteoporosis. Spine.;15:485, 1990.

 8. Riggs BL, Melton LJ: Involutional Osteoporosis. N Engl J 
Med; 314:1676, 1986.

 9. Resnick D, Niwayam G: Osteoporosis. In: Diagnosis of Bone 
and Joint Disorders. Philadelphia: Saunders,1981.

 10. Daffner RH, Deeb ZL, Rothfus WE: The Posterior Vertebral Body 
Line; Importance of Burst Fracture. AJR;148:93, 1987.

 11. Chung SK, Lee SH, Kim DY, et al. :  Treatment of 
Lower Lumbar Radiculopathy Caused By Osteoporotic 
Compression Fracture: The Role of Vertebroplasty. J Spinal 
Disord Tech;15(6):461, 2002.

 12. Nguyen HV, Ludwig S, Gelb D: Osteoporotic Vertebral Burst 
Fractures with Neurologic Compromise. J Spin Disord 
Tech.;16(1):10, 2003.

 13. Shergill IS, Arya M, Hamid R, et al.: The Importance of 
Autonomic Dysreflexia to the Urologist. BJU Int; 93:923, 
2004.

 14. Krassioukov AV, Johns DG, Schramm LP: Sensitivity of 
Sympathetically Correlated Spinal Interneurons, Renal 
Sympathetic Nerve Activity, and Arterial Pressure to 
Somatic and Visceral Stimuli After Chronic Spinal Injury. 
J Neurotrauma;19:1521, 2002.

 15. Mathias CJ, Frankel HL: The Cardiovascular System in 
Tetralegia and Paraplegia. In: Vinken PJ, Bruyn GW, Klawans 
HL, et al, eds. Handbook of Clinical Neurology, Vol 61. Spinal 
Cord Trauna. Amsterdam: Elsevier: 434, 1992.

 16. Blackmer J: Rehabilitation Medicine: 1. Autonomic 
Dysreflexia. Can Med Assoc J;169:931, 2003.

 17. Watts NB: Osteoporotic Vertebral Fractures. Neurosurg. 
Focus / Volume 10 / April, 2001.

 18. Heggeness M: Spine Fracture with Neurologic Deficit in 
Osteoporosis. Osteoporos Int.; 3:215, 1993.

MANILA DOCTORS HOSPITAL
Department of Internal Medicine

Section of Gastroenterology 
and Digestive Endoscopy

Is now accepting application for:Is now accepting application for:
2-YEAR FELLOWSHIP TRAINING PROGRAM 

IN GASTROENTEROLOGY

Interested applicants MUST BE PCP DIPLOMATE: For further information, 
contact the Endoscopy Unit and look for Ms. Roxanne at 5243011 loc 4606/4605



<<
  /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


