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Abstract
Coronavirus Disease 2019 (COVID-19) is the disease caused by the novel coronavirus officially named the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), declared as a pandemic by the World Health Organization on March 11,
2020. The COVID-19 pandemic presents an unprecedented challenge to emergency radiology practice. The continuity of an
effective emergency imaging service for both COVID-19 and non-COVID-19 patients is essential, while adhering to best infection
control practices. Under the direction of the Board of the Canadian Association of Radiologists, this general guidance document
has been synthesized by collaborative consensus of a group of emergency radiologists. These recommendations aim to assist
radiologists involved in emergency diagnostic imaging to help mitigate the spread of COVID-19 and continue to add value to
patient care in the emergency setting.

Résumé
La maladie à coronavirus 2019 (COVID-19) est une maladie causée par un nouveau coronavirus, dont le nom officiel est
« coronavirus 2 du syndrome respiratoire aigu sévère » (SARS-CoV-2). Le 11 mars 2020, l’Organisation mondiale de la Santé a
qualifié de « pandémie » l’épidémie de COVID-19. Celle-ci représente un défi sans précédent pour la radiologie d’urgence. Il est
primordial que les services d’imagerie d’urgence puissent continuer à fonctionner de manière efficace pour les patients COVID-19
et non COVID-19, tout en adoptant les meilleures pratiques en matière de prévention des infections. Élaboré sous la direction du
conseil d’administration de l’Association canadienne des radiologistes (CAR), ce document d’orientation générale est le produit
de la réflexion collective consensuelle d’un groupe de radiologistes d’urgence. Ces recommandations visent à aider les radi-
ologistes travaillant en imagerie diagnostique d’urgence à limiter la propagation de la COVID-19 et à continuer de fournir un
travail de qualité en situation d’urgence.
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Introduction

Coronavirus Disease 2019 (COVID-19) is the disease caused

by the novel coronavirus officially named the Severe Acute

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), first

identified in Wuhan, China, in December 2019 following the

presentation of a group of patients with viral pneumonia.1 In

the early months of 2020, COVID-19 had spread globally by

human-to-human transmission and was declared as a pandemic

by the World Health Organization (WHO) on March 11, 2020.2

It is likely that this pandemic will continue for a protracted

period of time.

The emergency department (ED) is a major access point to

health-care services for new and existing cases of COVID-19.

With the COVID-19 pandemic, the subspecialty of emergency

radiology (ER) is facing its greatest challenge in its relatively

short history.3 Experience in mass casualty incident (MCI)

planning has assisted emergency radiologists in preparing their

response to this pandemic. For emergency radiology depart-

ments, the primary goal of ‘‘preparedness’’ is to make
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operational adjustments to practice and workflow in order to

ensure the continuity of a safe and effective emergency ima-

ging service for both COVID-19 and non-COVID-19 patients.4

The recommendations herein aim to assist radiologists

involved in emergency diagnostic imaging to help mitigate the

spread of COVID-19 and continue to add value to patient care.

Under the direction of the Board of the Canadian Associa-

tion of Radiologists, this guidance document has been synthe-

sized by collaborative consensus of emergency radiologists

using the best available evidence. These recommendations seek

to compliment the guidance on COVID-19 management in

imaging departments recently issued by the Canadian Associ-

ation of Thoracic Radiology/Canadian Association of Radiol-

ogists.5 Given the dynamic nature of this pandemic and the

considerable rate of emerging research, these recommenda-

tions may be subject to future updates or modifications.

Background

Taxonomically SARS-CoV-2 is member of the Coronaviridae

family,6 along with 2 other viruses that have previously caused

disease epidemics—Middle East respiratory syndrome and

severe acute respiratory syndrome (SARS). Coronavirus Dis-

ease 2019 exhibits a varied clinical course, ranging from

asymptomatic infection and mild disease to very severe dis-

ease. The most frequently observed clinical manifestations are

fever, cough, and dyspnea.6 Severe disease typically manifests

as an acute respiratory condition requiring critical care by

admission to an intensive care unit for acute and often pro-

longed patient management.

Transmission of SARS-CoV-2 is via droplet spread; thus,

human-to-human transmission occurs by direct contact with an

infected person or contact with surfaces/objects used by an

infected person.7 Airborne transmission can also occur in the

setting of aerosol-generating medical procedures. While there

is some evidence that SARS-CoV-2 can be detected in feces, to

date fecal–oral transmission has not been reported.

At time of writing, there is insufficient evidence regarding

the identification of an effective antiviral agent. In the absence

of an effective antiviral agent or vaccine, reduction in commu-

nity transmission of SARS-CoV-2 is currently the primary

response in most countries. This involves the adoption of phys-

ical distancing measures and reduced human movement in

order to reduce the risk of acute COVID-19 surges within

communities and immense pressure on health care resources.

Imaging of ED Patients With Suspected or
Confirmed COVID-19

At present, the reference standard diagnostic test for

COVID-19 infection is reverse transcription polymerase chain

reaction (RT-PCR) testing of pharyngeal swabs.8 Chest radio-

graphy and chest computed tomography (CT) are the primary

imaging modalities for the evaluation patients with known or

suspected COVID-19 infection in the ED. These imaging

investigations require judicious use, given the recognized risks

and ramifications of imaging patients with COVID-19 (poten-

tial transmission to health care workers and other patients,

consumption of personal protective equipment (PPE) stocks,

and the ensuing downtime required to decontaminate emer-

gency imaging equipment and rooms).9 At present, there is

insufficient evidence to support the use of lung ultrasound for

the evaluation of patients in the ED with suspected or con-

firmed COVID-19. Furthermore, the sustained close contact

required to perform a lung ultrasound poses a risk of infection

transmission to the operator.

The aims of imaging for patients with suspected or con-

firmed COVID-19 is to document the presence of pneumonic

change, identify alternative diagnoses, and assess for disease

severity, progression, or complication. The initial evidence

suggests that chest CT has good diagnostic performance for

patients presenting to the ED with possible COVID-19: Dangis

et al have reported a study involving 192 ED patients who

underwent chest CT and RT-PCR on presentation.10 Low-

dose chest CT was observed to have a sensitivity of 86.7% and

a specificity of 93.6% for the diagnosis of COVID-19. In this

study, the use of Chest CT for diagnosis of COVID-19 had a

notable rate of false negatives (13%). In terms of the role of

chest imaging in the ED for patients with suspected or con-

firmed COVID-19, we advocate the guidelines on imaging

indications issued by the Canadian Society of Thoracic Radi-

ology and Canadian Association of Radiologists.11 These

guidelines also make recommendations on the use of reporting

structures that ensure consistency and add value to patient

management.

Role of Radiologist in Identification of
Patients With Possible COVID-19 in the ED

During the COVID-19 pandemic, radiologists must be cogni-

zant of the wide clinical spectrum of COVID-19 in order to

help facilitate a diagnosis of COVID-19 in less typical patient

presentations to the ED. While increasing data on the multi-

system effects of COVID-19 emerge, recognized specific

extrapulmonary imaging features of COVID-19 are lacking at

present. However, there are opportunities to incidentally iden-

tify pulmonary imaging features of COVID-9 in patients with-

out typical COVID-19 presentations that undergo pulmonary

imaging or partial pulmonary imaging (such as abdominal CT,

neck CT, or cardiac CT). This should prompt the radiologist to

advise immediate isolation of the patient and pharyngeal swab

for RT-PCR.

Gastrointestinal Presentation of COVID-19

A subset of patients with COVID-19 infection initially present

with abdominal symptoms. The prevalence of gastrointestinal

symptoms in published cohorts of patients with COVID-19

infection is in the range of to date (2%-35.6%).12 The typical

gastrointestinal complaints of patients with COVID-19 are

abdominal pain, nausea, vomiting, and diarrhea. At time of

writing, 2 separate case series in the radiological literature
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describe patients presenting to ED with acute gastrointestinal

symptoms13,14 with typical features of COVID-19 at the lung

bases. Subsequent PCR tests prompted by the imaging findings

for the majority of these patients were positive. Given the key

role of abdominal CT in the assessment of the acute abdomen,

as the COVID-19 pandemic continues, this is likely to become

a more recognized mode of COVID-19 identification. It is

important that radiologists carefully search for typical features

of COVID-19 at the lung bases of patients undergoing abdom-

inal CT in the ED.

Neurological Presentation of COVID-19

The neurological manifestations of COVID-19 are gaining

increased recognition. In a case series of 214 patients hospita-

lized with COVID-19 in Wuhan, Mao et al observed that 78

(36.4%) patients exhibited neurological symptoms and/or signs

such as headache, dizziness, impaired level of consciousness,

and acute stroke.15 Unenhanced head CT should be considered

in patients with neurological symptoms to exclude ischemic

and hemorrhagic brain abnormalities.

Cardiac Presentation of COVID-19

There is new evidence documenting the occurrence of myocar-

dial injury in patients with COVID-19. On retrospective review

of cardiac clinical, biochemical, and imaging data for a cohort

of 112 patients with COVID at a hospital in Wuhan, Deng et al

observed that 12.5% of patients had features suggestive of

myocarditis.16 In New York, over a 1-month period during a

COVID-19 case surge, Bangalore et al reported myocardial

injury associated with ST-segment elevation in a cohort of 18

patients with a high prevalence of nonobstructive coronary

disease.17

Emergency Imaging for Non-COVID-19
Indications

The COVID-19 pandemic presents a challenging environment

for the management of time-sensitive non-COVID-19 condi-

tions due to the strain on resources and need for infection

control measures.18-20 The potential adverse ramification of

this pandemic on outcomes for non-COVID-19-related disease

has been declared as the ‘‘untold toll’’ in a recent article in the

New England Journal of Medicine.21 The 24/7 provision of

radiology services in the ED should not be disrupted or cur-

tailed. Emergency radiologists must make every effort possible

to support the delivery of best practice treatment to patients

presenting to the ED with non-COVID-19-related disease. All

patients presenting to the ED requiring emergent imaging

should undergo imaging without delay. The establishment of

dedicated departmental protocols for imaging pathways during

the pandemic for emergencies (such as acute stroke or trauma)

is advised. The provision of ‘‘hot reads’’ by emergency radi-

ologists at the CT console should be provided in appropriate

circumstances. Given the potential uncertainties regarding

patient with COVID-19 status and difficulties to maintain

physical distancing in these emergencies, staff should utilize

COVID-19-appropriate PPE as appropriate per institutional

protocol.

Infection Prevention and Control Measures

In order to reduce the risk of SARS-CoV-2 transmission to

health care workers and other patients in the emergency radi-

ology department, the implementation of measures to minimize

potential pathogen exposure are required. These involve appro-

priate use of PPE, disinfection of contaminated equipment, and

physical distancing. All personnel must receive adequate com-

munication and education on all departmental infection control

protocols.

Personal Protective Equipment

Emergency radiology department staff having patient contact

during the COVID-19 pandemic must have access to adequate

PPE per institutional protocol. For contact with possible

patients with COVID-19, the Centers for Disease Control and

Prevention22 and Health Canada23 recommend the donning of

gloves, a full-length gown, a facemask, and eye protection.

Additional airborne precautions including the use of N-95 cer-

tified masks are required in the setting of aerosol-generating

medical procedures. Given the broad clinical spectrum of

COVID-19 and the potential for patients to be asymptomatic

during admission to the ED, it seems prudent that droplet pre-

caution level PPE be worn for all patient encounters.

Source Control and Decontamination

There should be a rigorous departmental standard operating

procedure for the imaging pathway of patients with suspected

or confirmed COVID-19 (referred hereafter as ‘‘suspected

COVID-19 patients’’). Source control is a key element of the

protocol: This involves maintaining isolation of suspected

COVID-19 patients from other ED patients undergoing ima-

ging. Furthermore, suspected COVID-19 patients should be

provided with a facemask to wear to reduce droplet emission.

Ideally, there will be a physically separate access route to a

dedicated imaging suite for suspected COVID-19 patients.24

However, this will not be achievable in many EDs due to

resource limitation and structural layout. To reduce movement

of suspected COVID-19 patients, radiographs should, where

possible, be acquired using portable units. A single anterior–

posterior projection is usually sufficient. Imaging suites and

equipment (especially CT scanners) should be decontaminated

after every use by a suspected COVID-19 patient according to

hospital protocol. This cleaning process should be performed

by personnel who have received adequate training. Frequently

touched surfaces need to be cleaned using hospital-grade dis-

infectant approved for use against SARS-CoV-2 by Health

Canada.25 Imaging suites should be kept adequately ventilated.
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Adapting the ER Reading Room

Given a risk of COVID-19 transmission from asymptomatic/

pre-symptomatic health care workers, the importance of stra-

tegies to prevent infection in reading rooms5,26 and other sim-

ilar nonclinical health care areas have been recognized.27

Informed by scientific understanding on droplet transmis-

sion, the maintenance of a physical distance of at least 6 feet

between colleagues is recommended.28 This may necessitate

the removal of several workstations and repositioning of the

remaining workstations. Workstations and associated equip-

ment should be wiped down with disinfectant wipes prior to

use. For the duration of each shift, radiologists should be each

be designated their own desk, workstation, and telephone for

their sole use. Alcohol-based hand sanitizer should be made

available to facilitate the maintenance of hand hygiene. Case

discussion and consultation with referring physicians by tele-

phone or online platforms should replace face-to-face consul-

tations where possible. A temporary sign should be placed at

the door of reporting rooms encouraging telephone consulta-

tion in order to reduce reading room traffic and congestion. The

use of paper radiology request forms may cause fomite trans-

mission; thus, radiology requests should be inputted and vetted

by electronic means. While the provision of an on-site Emer-

gency Radiology clinical service is preferable, the establish-

ment of remote coverage capability using teleradiology is

recommended in case of scenarios of staff quarantine or

shortage.

Staff Health and Well-Being

Any staff who develop symptoms concerning for COVID-19

should put on a facemask, immediately leave the department,

undergo RT-PCR testing, and self-isolate at least until the test

result is available, with further guidance provided by institu-

tional occupational health services (OHS). In cases where

COVID-19 is confirmed, an infected member of staff should

not return to work until they recover fully and meet the return

to work criteria of the hospital OHS. Staff who have had unpro-

tected contact with a person with COVID-19 should self-isolate

away from the workplace in accordance with their local public

health authority guidelines or hospital OHS. Special working

arrangements should be considered for staff who are pregnant

or fall within high-risk categories for developing severe

COVID-19, such as with chronic illness.

Working in emergency radiology settings can prove demand-

ing and stressful during normal conditions. COVID-19 consid-

erably adds to the burden of emotional strain on radiologists.

Maintaining positive engagement and communication between

all stakeholders in the ER department is a priority for leaders.

Frequent team meetings and update briefings can be facilitated

using videoconferencing platforms. A group of radiologists from

Singapore General Hospital have helpfully shared advice for the

COVID-19 pandemic based on their experience from the SARS

epidemic.29 They emphasize the emotional challenge that this

pandemic will present and urge radiologists to ‘‘look out for each

other’’ throughout the course of this pandemic. Supporting the

well-being of radiology trainees during the pandemic is partic-

ularly important, given the prevalence of burnout among this

group.30 Departmental leaders should seek to facilitate methods

and interventions to help alleviate stress and anxiety among

staff. Simple measures such as incorporating the ‘‘microprac-

tices’’ advocated by Fessell et al into daily routine may help

radiologists improve their emotional well-being during the pan-

demic.31 Many institutions recognize the need for well-being of

their teams and have made resources available to deal with extra

burden, if not previously already available.

Education and Research

Providing education is a core component of ER. The COVID-19

pandemic presents unique challenges to the training of residents

and fellows in ER. Prior to COVID-19, the apprenticeship model

has served as a fundamental teaching strategy in the reading

room where learning occurs with trainer and trainee located side

by side at the workstation. The adoption of technology to over-

come physical distancing barriers is critical for the continuity of

ER training during the pandemic. Virtual platforms that provide

videoconferencing with screen sharing capabilities are most sui-

ted to replicate the interactive case-based teaching previously

occurring in the reading room. The COVID-19 pandemic signif-

icantly impacts on the education of medical students, for whom

ER has gained recognition as a valued option for an elective.

Emergency radiology electives for medical students should be

put on hold during the pandemic due to physical distancing

measures and potential for COVID-19 exposure. During this

period, the creation of dedicated e-learning modules and adop-

tion of simulation is recommended to help offset the loss of

clinical exposure to ER for medical students. It has been postu-

lated that these enforced transitions to medical student radiology

teaching may offer some benefits such as the greater potential to

reach learners across the world and positively convey the sub-

specialty of ER.

During the COVID-19 pandemic, emergency radiologists

must help with the collaborative worldwide efforts to advance

the understanding of this new disease. Research projects per-

taining to COVID-19 should be prioritized in academic ER

departments.

Summary

The important role of emergency radiology in the global med-

ical response to the COVID-19 pandemic has been outlined.

The aforementioned operational adjustments aim to ensure the

protection of the health of both staff and patients in the ER

department. These recommendations seek to enable emergency

radiologists to support the delivery of high-quality care to

patients presenting to the ED with COVID-19 and non-

COVID-19-related disease.
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the severe acute respiratory syndrome experience influenced a

Singapore radiology department’s response to the coronavirus

disease (COVID-19) epidemic. Am J Roentgenol. 2020;214:

1206-1210.

30. Guenette JP, Smith SE. Burnout: prevalence and associated fac-

tors among radiology residents in New England with comparison

against United States resident physicians in other specialties. Am

J Roentgenol. 2017;209(1):136-141.

31. Fessell D, Cherniss C. Coronavirus Disease 2019 (COVID-19)

and beyond: micropractices for burnout prevention and emotional

wellness. J Am Coll Radiol. 2020. doi:10.1016/j.jacr.2020.03.013

6 Canadian Association of Radiologists’ Journal XX(X)



<<
  /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 1.4
  /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


