Care Process Model MARCH 2022

Intermountain Imaging Criteria:

Headache

Through its Intermountain Imaging Criteria Project, Intermountain Healthcare has developed a suite of standardized
care process models (CPMs) for the use of advanced imaging procedures in eight priority clinical areas. These evidence-
based guidelines are intended to be widely implemented in order to improve patient safety, improve outcomes, and reduce
unnecessary medical spending for the Medicare population and the U.S. health system overall.

» Why Focus ON INTERMOUNTAIN IMAGING CRITERIA?

Advanced imaging procedures, including MRI, CT, PET, and nuclear medicine, facilitate rapid and accurate detection
and/or diagnosis of disease. The volume of advanced imaging procedures prescribed to patients in the U.S. increased

three- to four-fold from 1996—2010 as the technologies became widely available.” The inflating costs of advanced imaging
outstripped that of any other medical service.'® ®*° These inflating costs resulted in up to $20—30 billion in unnecessary

advanced imaging spending each year.""™

* High cost. Although the spending growth in advanced imaging dropped off after the early 2000s, 2014 costs to Medicare
Part B for advanced imaging exceeded $2.4 billion for common conditions alone, " M1

* Limited effectiveness. Multiple studies suggest that up to a third of advanced imaging procedures fail to contribute to
diagnosis or are clinically inappropriate.""™

* Patient safety. Advanced diagnostic imaging often exposes the patient to ionizing radiation and/or contrast media,
posing additional medical risks that must be weighed against the potential benefits of the imaging procedure.

e Overdiagnosis and overtreatment. There is an unrecognized risk of overdiagnosis and subsequent overtreatment that
carries associated risks (e.g., drug reactions or unnecessary surgical interventions) if advanced imaging is performed in
patients with low pretest probability. The Intermountain Imaging Criteria approach seeks to avoid these risks.

Indicates an Intermountain measure

» GOALS AND MEASURES

This CPM was developed by Intermountain clinical experts to outline appropriate use criteria (AUC) for advanced imaging for headache.
These guidelines, together with those for other priority clinical areas, will improve the quality of care provided to patients by:

* Decreasing system-wide spending on unnecessary advanced imaging services
* Reducing the risk of harm from unwarranted radiation exposure

 Documenting the incidence of a significant positive on advanced imaging tests
and aligning with downstream care

* Increasing adherence to evidence-based AUC for the
use of advanced imaging

* Reducing imaging tests that do not conform to AUC
or for which there are no guidelines

A fsmountain

» WHAT'S INSIDE?

OVERVIEW: INTERMOUNTAIN IMAGING

CRITERIA AUC CONTENT .......

CARE PATHWAYS (ALGORITHMS)
Existing HA + clinical progression . . . .
Chronic HA + refractory/

debilitating pain . ...............
HA + focal neurologic deficit(s) . ... ..

HA + elevated bleeding risk...........
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HA + known or suspected cancer. . . .. 12
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pressure or papilledema.......... 13
HA + suspected meningitis. ......... 15
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dissection ............ .. ... ...

HA + head and /or neck trauma. . . ... 19
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POINT-OF-ORDER CHECKLISTS . ..
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» OVERVIEW: INTERMOUNTAIN IMAGING CRITERIA APPROPRIATE USE CRITERIA CONTENT

Intermountain Imaging Criteria appropriate use criteria (AUC) support clinicians in providing evidence-based care to the patients
they serve. Although appropriate use of Intermountain Imaging Criteria fulfills compliance requirements under PAMA, patients
only fully benefit from their use as they are deployed within the framework of a locally driven quality improvement program. To learn

more about Intermountain’s process for developing and maintaining AUC, visit: https://intermountainhealthcare.org/services/imaging-
services/intermountain-imaging-criteria/.

The care process model approach

Designed as Care Process Models (CPMs), the Intermountain Imaging Criteria AUC content is a blueprint that logically guides
the delivery of evidence-based care via an algorithmic visual presentation (see pages 5 through 22). Although these Intermountain
Imaging Criteria CPMs specifically focus on the appropriate use of advanced imaging, they can be viewed as portions of broader
CPMs that guide not only diagnostic but therapeutic interventions for a specific disease or condition.

Ideally, Intermountain Imaging Criteria CPMs are engaged early in the patient encounter and guide the various considerations that
lead to the ultimate decision regarding ordering of an imaging study. Point-of-order checklists are also included (beginning on page
23). These checklist-based guidelines are logically equivalent to the algorithms from which they are derived.

Knowing that local factors will invariably impact decisions about selecting the most appropriate exam, Intermountain Imaging
Criteria CPMs specify the generally preferred exam but also provide alternative choices that may be appropriate in certain clinical
settings.

Relative imaging cost and radiation risk rankings

To further aid providers, each algorithm includes a ranking of relative costs and radiation risk for each advanced imaging test
recommended. The cost scale is derived using global non-facility relative-value units (RVUs) published by the Centers for Medicare
and Medicaid Services (CMS) as a surrogate for cost."** The radiation risk is derived from data published in 2010 by the Health

ACR, HPS

Physics Society.

Evidentiary review and ranking
Intermountain used the following two conceptual frameworks for evidentiary review of relevant literature:

1. The 2011 revision of the Oxford Centre for Evidence-Based Medicine (OCEBM) 2011 Levels of Evidence standard. This

standard includes categorical leveling grades relevant to diagnostic studies and rates individual sources of evidence (published

papers or other research data) on a five-point scale.”f

2. The extensively used Fryback and Thornbury conceptual framework, which uses six levels for assessing the efficacy of diagnostic
imaging."™

Each algorithmic presentation provides both rankings for the decision node (pairing of AUC and recommended/alternative tests).

Using the algorithms and checklists

Under “Care Pathways” on page 3, there is an annotated algorithmic sample for a typical clinical scenario found in this CPM. Under
“Point-of-Order Checklist” on page 4, there is an annotated sample of a typical point-of-order checklist for an imaging procedure
recommended within the above sample algorithm.
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Abbreviations used in this CPM

AUC = appropriate use criteria

CMS = Centers for Medicare and
Medicaid Services

CPG = dlinical practice guideline
CPM = care process model
CSF = cerebral spinal fluid
CT = computed tomography
CTA = computed tomographic angiography
ENT = ear, nose, and throat
HA = headache
ICP = intracranial pressure
LP = lumbar puncture
MRA = magnetic resonance angiography
MRI = magnetic resonance imaging

OCEBM = Oxford Centre for Evidence-based
Medicine

PCP = primary care provider

PET = positron emission tomography
RVU = relative-value units
TA = temporal arteritis

TN = trigeminal nerve
V1 = ophthalmic nerve
V2 = maxillary nerve
V3 = mandibular nerve
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Care pathways

For each clinical scenario included (e.g., headache plus suspected
infection), there is an algorithmic presentation of the care pathway
context for the imaging decisions made. This pathway contains
not only the appropriate use criteria (AUC) and

evidence-based advanced imaging recommendations, but also what
constitutes significant positive imaging results and downstream
care recommendations. Note that performing neuroimaging
studies for chronic but stable headache (i.e., no new features and
normal neurologic exam) is not recommended.

This page presents the elemencts of the care pathway below and key
information provided in each test recommendation box at right.
There is a legend at the bottom of each care pathway page.

The decision node box encompasses recommended advanced imaging based on
the presence of evidence-based appropriate use criteria (AUC) or expert consensus
(where evidence does not exist).

The Arabic number in the green
box indicates an evidence
ranking derived from the
OCEBM scale.°t For this scale,
the lower the number, the
stronger the evidence ranking.

The Roman numeral in the orange
box indicates an evidence ranking
derived from the Fryback &
Thornbury scale.™ For this scale, the
higher the number, the stronger the
evidence ranking.

Imaging: primary recommendation

CT brain/head w/o contrast

- - - R2=0.1-1mSv
Imaging: alternative recommendation

2 II $ R3

MRI brain w/and
| w /o contrast

2 II $$ RO

Cost rankings are indicated based on a range
developed from the CMS Global Relative Value Units
(RVUs) as follows: V2
$=0-5RVU
$$=5-10RVU

$$$=10-15RVU
$$$$=15+RVU

Radiation risk rankings use the scale

developed by the American College

of Radiology.“® This rating framework
offers the following six levels for adult
effective dose range risk:

RO=0mSv R3=1-10mSv
R1=<0.1mSv R4=10-30mSv
R5=30-100mSv

An alternate imaging recommendation

has been included for when the primary
recommendation is contraindicated or the
alternative recommendation may be clinically
appropriate.

This symbol indicates an Intermountain internal measure.

This symb
indicates p DECISION NODE #8
a common . @
clinical g
. : CONSIDER
scenario. HA + suspected AUCmet (IF EITHER) | —yes———=3 .\ 1 - L GENCY REFERRAL

—> ®fever

meningitis o
© Nuchal rigidity

for acute symptoms

y

Imaging: primary recommendation

CT brain/head w/o HH
contrast

Imaging: alternative recommendation

MRI brain w/and
w/0 contrast

$$ | RO

Intermountain measures incidence of significant positive
results on advanced imaging tests.

no

v

PROVIDE additional care
as clinically warranted.
Imaging not recommended.

2\
Significant :@) CONSIDER ) o
positive result? REFERRAL to This red flag SIgnIIIES
. i —yes®  medicine, ICU, an urgent or
T:/?;:]?: si:ggestwe of: infectious disease, emergency .situatioln
. Encephgalitis and/or neurology (sometimes this
red flag indicates a
scenario that may
require bypassing the
Significant @ CONSULT AUC logic).
positive result? with neurosurgery
Abscess —yes— if brain abscess Downstream care
J (EMERGENCY) recommendations are
nlo general guidelines
+ and are subject to
PERFORM lumbar ~ the discretion of
puncture to fully evaluate IndIV|du_a| healthcare
for meningitis providers and the
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providers' system
protocols.


https://www.acr.org/~/media/ACR/Documents/AppCriteria/RadiationDoseAssessmentIntro.pdf?db=web
https://www.acr.org/~/media/ACR/Documents/AppCriteria/RadiationDoseAssessmentIntro.pdf?db=web
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Point-of-order checklists See abbreviations on page 2.

For each advanced imaging test (e.g., MRI and CT), there is a checklist that compiles all of the
appropriate use criteria from each clinical scenario (shown in the care pathways) for that test. These
are presented in a checklist format for the provider to select the appropriate scenario AND the criteria
that apply to the patient’s situation.

Tables included on pages 23 through 28 indicate
if the test is a primary recommendation or

alternative recommendation.

TABLE 8. MRI cervical spine WITHOUT CONTRAST (trauma protocol)

appropriate use indications
(PRIMARY recommendation)

O HA + head and/or neck trauma (WITHOUT suspicion of cervical artery trauma):
I CT brain/head or CT cervical spine completed

(WITH ANY OF THE FOLLOWING):
[J Suspected brain contusion

[ Suspicion for occult fracture or ligamentous injury
I Known spondyloarthropathy (AS or DISH)
[ Persistent neurologic deficit

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 4
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» HEADACHE (HA) CARE PATHWAY ALGORITHMS See abbreviations on page 2

DECISION NODE #1

: \ Oﬁ
@ Imaging: primary recommendation S!g_mflcant \ CONSULT with
Existing HA AUC met? positive result? neurology OR
disc_:r(_ier > Significant increase in —yes—»| MRIbrainw/o contrast || NA® | NA** | § | RO > Secondary cause of HA  —yes—| REFER to neurology
+ clinical headache frequency, Imaging: alternative recommendation cented (URGENT)
progression severity, or duration aging- aernative recommencatio
CT brain/head
w/o contrast® no
& ) l
no : : .
FOLLOW UP in outpatient setting
PROVIDE additional care AND
as clinically warranted. CONSIDER referral to neurology
Imaging not recommended.
* MRI rather
than CT should
be performed
for HA, except
in emergency
situations or
when MRI is
contraindicated.
** Based on expert
opinion in the
absence of
literature-based
evidence.
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RVUs) $% 5-10RVUS)  $$F (10-15RVUs)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 5
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See abbreviations on page 2.
DECISION NODE #2
] Imaging: primary recommendation Significant \ E CONSULT with
hronic HA AUC met? positive result? neurology OR
+ ref_rfactcgry/ > Headach tent f —yes— MRIbrainw/o contrast  INA®| NA®| § | RO » Secondary cause of HA ~ —yes—»| REFER to neurology
debilitating eadache persistent for at - . - identified (URGENT)
pain least 3 months Imaging: alternative recommendation
CT brain/head " "
w/o contrast® NA™ | NA 5 |R3 no
& ) l
no
FOLLOW UP in outpatient setting
PROVIDE additional care AND
as clinically warranted. CONSIDER referral to neurology
Imaging not recommended.
* MRI rather

than CT should
be performed
for HA, except
in emergency
situations or
when MRI is
contraindicated.

** Based on expert
opinion in the
absence of
literature-based
evidence.

LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RVUs) $% 5-10RVUS)  $$F (10-15RVUs)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 6
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» INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA) Ny intermountain

Focal neurologic deficits are considered in conjunction with headache as EITHER “acute” (onset <24 hours ago) as See abbreviations on page 2.
indicated below OR “not acute” (onset >24 hours ago or persistent) as indicated on page 8.

DECISION NODE #3A

C )
AUC met? _jes—»  EMERGENCY REFERRAL
ANY OF THESE with onset AND ACTIVATE code stroke
<24 hours ago:
HA + foc?l « Altered mental status *
"%urf(_’lf’tg'c > Weakness Imaging: primary recommendation
eTICcIts A e
(acute) - semsory loss CTbrain/heac D g | g ToLOWnstiutonalAce
» Visual symptoms (diplopia, | w/o contrast (STAT) schemic Stroke Protoco
field cut etc) - , AND CONSIDER
« Language deficit (aphasia)
CTA head and neck;
CT perfusion I I 5585 | R3
(S J
no
PROVIDE additional care
as clinically warranted.
Imaging not recommended.
DECISION NODE #3A KEY EVIDENCE
Forsyth PA, Posner JB. Headaches in patients with brain tumors: A study of 111 patients. Suwanwela N, Phanthumchinda K, Kaoropthum S. Headache in brain tumor: A
Neurology. 1993;43(9):1678-1683. cross-sectional study. Headache. 34(7):435-438.
For a full list of references for all decision nodes, see bibliography on page 30.)
LEGEND

Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RVUs) $% 5-10RVUS)  $$F (10-15RVUs)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 7
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p DECISION NODE #3B - ~ See abbreviations on page 2.
AUC met? CONSIDER !
ANY OF THESE withonset | 7~ . EMERGENCY REFERRAL e @
> 24 hours ago or persistent: * positive result?
HA + {oc?l « Altered mental status — ca ndati Stroke :
nill:erf?c%?c > Weakness > . Hemorthage —yes—s»  CONSULT with
(NOT acute) * Sensory loss MRI brain w/o contrast 2 | I $ | RO « Mass lesion(s) neurology
« Visual symptoms (diplopia, « White matter changes
field cut, etc) AND CONSIDER consistent with ’
« Language deficit (aphasia) MRA head and neck 4 | 1 | $$$$ | RO demyelination
Imaging: alternative recommendation nlo
CT brain/head
w/o contrast 2o $ R3
AND CONSIDER ‘ REFER to neurology ‘
CTA head and neck* 1 | II | $$%% | R3
(S J
no
PROVIDE additional care
as clinically warranted.
Imaging not recommended.
* Include CT
cervical spine DECISION NODE #3B KEY EVIDENCE
rceTf:rer:;ssfer:m Forsyth PA, Posner JB. Headaches in patients with brain tumors: A study of 111 patients. Suwanwela N, Phanthumchinda K, Kaoropthum S. Headache in brain tumor: A cross-
Neurology. 1993;43(9):1678-1683. sectional study. Headache. 34(7):435-438.

For a full list of references for all decision nodes, see bibliography on page 30.)

LEGEND
Clinical @ Intermountain
Scenario Measure

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 8

RO (0mSv) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
$ 0-5RVUs) $$ G-10RVUS)  $$$ 10-15RVUS)  $$$$ (15+RVUS)

Situation Level of Evidence Level of Evidence

@ Urgent or Emergency ) OCEBM I Fryback & Thornbury
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See abbreviations on page 2.

Ve DECISION NODE #4 ™

for acute symptoms

AUC met (IF BOTH)? __ CONSIDER
@ - Y&S—  EMERGENCY REFERRAL
HA + « New or worsening @
Significant \

elevated ) headache CONSULT with
bleeding risk* . Pat|enF currer|1t|y taking : : * : positive result? |y, neurology
an anticoagulant Imaging: primary recommendation — > Hemorrhage and/or
, neurosurgery
CT brain/head NA** NA** $ R3 (EMERGENCY)
w/ o contrast
no
& )
no FOLLOW UP in
outpatient setting
PROVIDE additional care
as clinically warranted.
Imaging not recommended.
* Risk factors
include
anticoagulant
treatment, low
platelets, liver
dysfunction, etc.
** Based on expert
opinion in the
absence of
literature-based
evidence.
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ (0—5 RVUs) $ $ (5—10 RVUs) $ $ $ (10—15 RVUs) $ $ $ $ (15+ RVUs)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 9
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DECISION NODE #5

4 ) See abbreviations on page 2.
AUC met? @
« Sudden severe headache
. LR CONSIDER
Suspected ANY OF THESE: o o EMERGENCY REFERRAL — @ P
subarachnoid — ™ ° Peak pain within 1 hour of onset ryes £ -no» for acute symptoms S!g.nlflcant CONSULT with
hemorrhage * Age >40 years positive result? neurology and/or
« Neck pain or stiffness yes - - - « Hemorrhage ‘ neurosurgery
» Witnessed loss of consciousness Imaging: primary recommendation > . Stroke yes® (EMERGENCY)
« Sudden or severe headache CT brain/head 1 II | $ | R3 no
triggered by cough/sneeze, w/o contrast (STAT) v No further
Valsalva, sex, or exercise/exertion Py @ imaging
i : Imaging: primary recommendation JLEEEIEE G DO \ indicated. **
« Limited neck flexion on exam Neaative CT brain/head :
CT brain/head w/o contrast AND 1 II $ | R3 * Negative C1 brain/nea PROVIDE
| w/o contrast <6 hours from e
no CTA head and neck 2 I $ | R3 onset of s aaartona
ymptoms yes™  careas
l Imaging: alternative recommendation « Normal neuro exam ‘ ity
' CT brain/head w/o contrast AND 1 11 $ R3 [
iti no warranted.
* Based on expert PROV.ID.E additionaicare MRA brain/head w/o contrast AND | NA* | NA* | $$ | RO
opinion in the as clinically warranted
absence of , MRA neck wio contrast ! II | $585 RO CONSIDER lumbar puncture vs additional
“t?;ature'based OR imaging. USE shared decision making to select
- ;‘gnzgfec} brain MRI brain/head w/o contrast AND | 2 II $ | RO the best modality for each patient after weighing
\(:;/3 contrast? MRA brain/head w/o contrast AND | NA* | NA* | $$ | RO the potential for falsl,e-posit?ve imaging and the
r eneration
Scanger) MIRA neck wio contrast 1 L $555 | RO pros and cons associated with lumbar puncture.
within 6 hours k /
of symptom y
onset in an v @ r \
ED headache P’ — Imaging: primary recommendation
patient with Slgnlflcant\ e J AUC met?
:e"uor';m:xlam CONSULT with positive result? CTA head and neck <-yes- ANY OF THESE:
can rule out neurology = Hemorrhage Imaging: alternative recommendation * Negative CT brain/head w/o contrast >6 hours
:Ss;r;imfltéc neL:arT)csltlu?g:ery <—yes- « Stroke < MRI brain w/o contrast AND | 2 II $ | RO fro”ﬂlonset of symptoms
hemorrhage. « Aneurysm . * Positive CT brain/head w/o contrast
(EMERGENCY) i Xll\lig brain/head w /o contrast NA* | NA* | $$ | RO o Abnormal neuro exam
« High clinical suspicion
- MRA neck w/o contrast 1 II | $5%5% RO : P I
PROVIDE additional care \_ no Y
LEGEND as clinically warranted < J
Clinical Urgent or Emergency 5 OCEBM I Fryback & Thornbury @ Intermountain RO (0mSv) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RVUs) $% 5-10RVUS)  $$F (10-15RVUs)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 10
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DECISION NODE #5 KEY EVIDENCE
4 )

Dubosh NM, Bellolio MF, Rabinstein AA, Edlow JA. Sensitivity of early brain computed Pascual J, Iglesias F, Oterino A, Vazquez-Barquero A, Berciano J. Cough, exertional, and
tomography to exclude aneurysmal subarachnoid hemorrhage: A systematic review sexual headaches: An analysis of 72 benign and symptomatic cases. Neurology.
and meta-analysis. Stroke. 2016;47(3):750-755. 1996;46(6):1520-1524.

Jayaraman MV, Mayo-Smith WW, Tung GA, et al. Detection of intracranial aneurysms:
Multi-detector row CT angiography compared with DSA. Radiology.
2004;230(2):510-518.

\_ For a full list of references for all decision nodes, see bibliography on page 30.) Y,

LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RvUs) $% 5-10RVUs)  $$% (10-15RVUS)  $$$ S (15+RVUS)
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DECISION NODE #6 See abbreviations on page 2.
C )
CONSIDER
EMERGENCY REFERRAL
for acute symptoms @
HA + Significant \ CONSULT ™
Kknown of AUC met? Imaging: primary recommendation positive result? with neurosulrgery,
> es—» _ = ; ; -yes—»| neuro-oncology,
suspected New headache J MRI brain w/ and 2 | 1| $$ | RO Intracranial malignancy ! and/or neurology
cancer Ww/0 contrast (URGENT)
Imaging: alternative recommendation o
CT brain/head w/ and 3
w/ 0 contrast T 5 IR
CONSIDER consult or
- j referral to neurology
no
PROVIDE additional care
as clinically warranted.
Imaging not recommended.
DECISION NODE #6 KEY EVIDENCE
JinJ, Zhou X, Liang X, et al. A study of patients with brain metastases as the initial Yokoi K, Kamiya N, Matsuguma H, et al. Detection of brain metastasis in potentially
manifestation of their systemic cancer in a Chinese population. J Neurooncol. operable non-small cell lung cancer: a comparison of CT and MRI. Chest.
2011;103(3):649-655. 1999;115(3):714-719.
For a full list of references for all decision nodes, see bibliography on page 30.)
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RvUs) $% 5-10RVUs)  $$% (10-15RVUS)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 12
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Headache with elevated intracranial pressure (ICP) or papilledema are considered in terms of chronicity — EITHER acute
or subacute/ chronic (see below) — AND in terms of known or suspected hypercoagulable state (see page 14).

DECISION NODE #7A

Significant @

Healthcare

See abbreviations on page 2.

e CONSULT
Suspected 2 with neurosurgery,
elevated CONSIDER pOSItlve I‘esu|t? neUrO‘Oncology
intracranial EMERGENCY REFERRAL Mass lesion(s) —yes— and/or neurology
pressure or »  AUC met (IF ANY)? for acute symptoms [ (URGENT)
apilledema g
pap « Visual symptoms no
(no hyper- * Increased pain when Imaging: primary recommendation > *
coagulable lying down ging: p y - REFER to ophthalmology
state®) + Increased pain in the morning MRI brain w/ and y I s RO for papilledema AND
« Pain aggravated by Valsalva w/o contrast CONSIDER neurology
Imaging: alternative recomme refgrral fo'r gvaluatlop )
idiopathic intracranial
CT brain/head hypertension
w/0 contrast NA™ | NA™ | 5 | R3 *
no
- J |
no Significant @ CONSULT
positive result? with neurosurgery
PROVIDE additional care Hydrocephalus —Yyes— and/or neurology
as clinically warranted (URGENT)
* Including
dehydration.
** Based on expert
opinion in the
absence of
literature-based
evidence.
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ (0—5 RVUs) $ $ (5—10 RVUs) $ $ $ (10—15 RVUs) $ $ $ $ (15+ RVUs)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 13



P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

\\/Z

Intermountain’

Healthcare

@HA+

suspected
elevated
intracranial
pressure or
papilledema
(known or
suspected
hyper-
coagulable
state*)

* Including
dehydration.

** Based on expert
opinion in the
absence of
literature-based
evidence.

LEGEND

Clinical
Scenario

DECISION NODE #7B

®

See abbreviations on page 2.

~yes—»

CONSULT
with neurology
(EMERGENCY)

Chiewvit P, Piyapittayanan S, Poungvarin N. Cerebral venous thrombosis: Diagnosis
dilemma. Neurol Int. 2011;3(3):e13.

Kumral E, Polat F, Uzunképrii C, Calli C, Kitis O. The clinical spectrum of intracerebral
hematoma, hemorrhagic infarct, non-hemorrhagic infarct, and non-lesional
venous stroke in patients with cerebral sinus-venous thrombosis. Eur J Neurol.
2012;19(4):537-543.

C )
Imaging: primary recommendation @
? e
.AUC met (IF ANY)? MRI brain w/ and 4 1 | $$ | Ro Significant \3=
| Visual symptoms w/o contrast positive result?
= Increased pain when ryes+ : :
« Increased pain in MR venogram brain/head
the morning w/ and w/o contrast 4 ! $%% | RO |
* Pain aggravated by Valsalva Imaging: alternative recommendation rlo
CT brain/head " -
w/0 contrast N NA $ |R3 REFER to ophthalmology
, CONSIDER neurology
CT venogram brain/head 5 I $$ | R3 -
(S J
no
PROVIDE additional care
as clinically warranted.
Imaging not recommended.
Ve DECISION NODE #7 KEY EVIDENCE

Zafar A, Ali Z. Pattern of magnetic resonance imaging and magnetic resonance venography
changes in cerebral venous sinus thrombosis. J Ayub Med Coll Abbottabad.

24(1):63-67.

For a full list of references for all decision nodes, see bibliography on page 30.)

~

- J
Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Situation Level of Evidence Level of Evidence Measure $ (0-5RVUs) $9% (5—10 RVUs) $$9 (1015 RVUs) $6%9$ (15+ RVUs)

14
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*{W, Intermountain-

P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

Healthcare

See abbreviations on page 2.
@ Ve DECISION NODE #8 ™
HA + CONSIDER C | Significant @
Susp_eCt_e_d > AUC met (IF EITHER)? yE—* EMERGENCY REFERRAL positive result? CONSIDER referral
meningitis . o . ici
9 Fever o for acute symptoms Findings suggestive of:  —yes—» o mgdmlng, ICU,
« Nuchal rigidity N infectious disease,
» Meningitis
Iy and/or neurology
Imaging: primary recommendation » | - Encephalitis
. I
cT bram*/ head w/o > ln | s | R3 no
contrast v
Imaging: alternative recommendation PERFORM lumbar
MRI brain w/and puncture to fqlly .e.valuate
w/ 0 contrast 2 | II | $$ | RO for meningitis
A J nlo
no o am
l | S!g.nlflcant @ CONSULT
positive result? sy With neurosurgery
PROVIDE additional care Abscess y if brain abscess
* CT head is not as 'cllmcally warranted. (EMERGENCY)
required prior Imaging not recommended.
to every lumbar
puncture, but is
recommended
if have clinical
suspicion
of elevated DECISION NODE #8 KEY EVIDENCE
intracranial
P;te“‘ge or al Hasbun R, Abrahams J, Jekel J, Quagliarello V). Computed tomography of the head Zhang J, Hu X, Hu X, et al. Clinical features, Outcomes and molecular profiles of drug
:ta(::; menta before lumbar puncture in adults with suspected meningitis. N Engl J Med. resistance in tuberculous meningitis in non-HIV patients. Sci Rep. 2016;6(1):19072.
' 2001;345(24):1727-1733.
For a full list of references for all decision nodes, see bibliography on page 30.)
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RvUs) $% 5-10RVUs)  $$% (10-15RVUS)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 15



P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

Intermountain’
Healthcare

\\/Z

suspected
cervical artery
dissection

(WITH acute
trauma)

* Include CT
cervical spine
reformats from
CTA data set.

** Based on
expert opinion
in the absence
of literature-
based evidence.

LEGEND

Clinical
Scenario

®

Headache in conjunction with suspected cervical artery dissection is considered EITHER "with acute trauma" (see below)
OR "without acute trauma" (see page 17).

DECISION NODE #9A

-

AUC met (IF ANY)?
« Facial or neck pain

« Neurologic deficit(s)
and/or stroke

« Horner syndrome:
Miosis, ptosis,

—yes» CONSIDER EMERGENCY REFERRAL

for acute symptoms

Imaging: primary recommendation

@\

CT brain/head

\/

Significant @

positive result?

Cervical spine injury ‘—yes—»

See abbreviations on page 2.

CONSULT with
neurosurgery and/or
orthopedic spine

no
. . |
anhidrosis w/o contrast R $ R3 L Significant @
AND positive result? CONSULT with
CTA head and neck* 1 I $%%$ R3 Intracranial and/or | —yes—|  neurology and/or
cervical artery interventional radiology
J dissection
! !
e * N yes
SEE Decision Node AUC met? Sas  Imaging: primary recommendation /)
#9B on page 17  CTA completed T @
OR MRI brain w/o contrast =~ 5 I $ RO Significant \_,
o -
« Clinical suspicion with BOS VElies Ui
negative CTA MRA head and neck 4 I $%%% RO Stroke
N | / |
no no
REFER to the Concussion CPM and/or | J
Neck Pain CPM or other system-
wide protocol
Urgent or Emergency 5 OCEBM I Fryback & Thornbury Intermountain RO (0mSv) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.

Situation

Level of Evidence

@

Level of Evidence Measure

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED.

$ 0-5RvUs) $$ (5-10RVUs)

$$9% (0-15

RVUs)

$$$9 (15+ RVUs)
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https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=529572050
https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=526837557

o l ine
» INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA) Ny srmountain

Ve DECISION NODE #9B See abbreviations on page 2.

@ \
HA Consider EMERGENCY referral @

. AUC met (IF ANY)?
with « Neurologic deficit(s) . . dati @
neck/facial and for <troke Imaging: primary recommendation R \

. > -yes—» " — T e
pain + « Horner syndrome: Miosis, CTAheadandneck” “ 1 I = $$$$ R3 positive result? CONSULT with
SU_SPECtEd ptosis, anhidrosis Intracranial and/or ~ ——yes— neurology and/or
cervical artery cervical artery interventional radiology
dissection \_ Y, dissection
(WITHOUT i
acute trauma) l
SEE Decision Node no CONSULT with
#10 on page 19 neurology and/or
interventional radiology
4 —— . yes
AUC met (IF ANY)? Imaging: primary recommendation
 CTA completed —yes—p , - Slgnlflcant
. o y MRI brain w/o contrast = 5 II $ RO positive result
e Clinical suspicion with trok
negative CTA MRA head and neck 4 11 $%%$ RO troke
(S J
no no
REFER to the Concussion CPM and/or | /
*Include CT .
cervical spine Neck Pain CPM or other
reformats from system-wide protocol
CTA data set.
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RvUs) $% 5-10RVUs)  $$% (10-15RVUS)  $$$ S (15+RVUS)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 17


https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=529572050
https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=526837557

V l iNne
» INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA) Ny intermountain

Ve DECISION NODE #9 KEY EVIDENCE Y
Bromberg WJ, Collier BC, Diebel LN, et al. Blunt cerebrovascular injury practice Patterson BO, Holt PJ, Cleanthis M, et al. Imaging vascular trauma. Br J Surg.
management guidelines: The Eastern Association for the Surgery of Trauma. J 2012;99(4):494-505.

Trauma. 2010;68(2):471-477.

Manabe H, Yonezawa K, Kato T, Toyama K, Haraguchi K, Ito T. Incidence of intracranial
arterial dissection in non-emergency outpatients complaining of headache:
Preliminary investigation with MRI/MRA examinations. Acta Neurochir Suppl.
2010;107:41-44.

\_ For a full list of references for all decision nodes, see bibliography on page 30.) )
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RVUs) $% 5-10RVUS)  $$F (10-15RVUs)  $$FF (15+ RVUs)
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P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

*{W, Intermountain-

Healthcare

HA +
head and/or
neck trauma
(without
suspicion
of cervical
artery trauma)

LEGEND

Clinical
Scenario

®

e DECISION NODE #10 O\ See abbreviations on_page 2.
CONSIDER EMERGENCY REFERRAL@
for acute symptoms @
>  AUC met (IF ANY)? Significant '\ CONSULT with
Acute or subacute head  —VeS Imaging: primary recommendation , positive result? __yes—4| neurology and/or
and/or neck trauma CT brain/head Cranial or spinal injury neurostrgery
3 I $ R3 A
w/o contrast
AND/OR
CT cervical spine no
w/o contrast 3 II $5 R3
N J T
v
no [ \
AUC met? . . .
_ Imaging: primary recommendation
« (T brain/head or CT Sianificant \
cervical spine completed  —yes— \ig| brain w/o contrast | 4 I $ RO > Ignitican
(WITH ANY OF THE positive result?
FOLLOWING): AND/OR Cranial or spinal injury
« Suspected brain contusion MRl cenvical spinew/o
* Suspicion for ocgqlt fracture contrast rauma protocol) 4 I $$ RO
or ligamentous injury
e Known spondyloarthropathy no
(AS or DISH)
« Persistent neurologic deficit
(S J
v
> REFER to the Concussion CPM
and/or Neck Pain CPM or other
system-wide protocol
Urgent or Emergency 5 OCEBM I Fryback & Thornbury @ Intermountain RO (0mSv) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Situation Level of Evidence Level of Evidence Measure $ (0-5RVUs) $9% (5—10 RVUs) $$9 (1015 RVUs) $6%9$ (15+ RVUs)
19
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https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=529572050
https://intermountainhealthcare.org/ckr-ext/Dcmnt?ncid=526837557

V l iNne
» INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA) Ny intermountain

DECISION NODE #10 KEY EVIDENCE

Abdul Rahman YS, Al Den ASS, Maull KI. Prospective study of validity of neurologic signs Schwedt TJ, Chong CD, Peplinski J, Ross K, Berisha V. Persistent post-traumatic headache
in predicting positive cranial computed tomography following minor head trauma. vs. migraine: An MRI study demonstrating differences in brain structure. J Headache
Prehosp Disaster Med. 25(1):59-62. Pain. 2017;18(1):87.

For a full list of references for all decision nodes, see bibliography on page 30.)

LEGEND
Clinical @ Intermountain
Scenario Measure

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED. 20

RO (0mSv) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
$ (0-5RvUs) $$ (5-10RvUs)  $$% (10-15RvUs)  $$$ S (15+RVUS)

Urgent or Emergency ) OCEBM I Fryback & Thornbury
Situation Level of Evidence Level of Evidence




P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

A fsimgunain

See abbreviations on page 2.
DECISION NODE #11
C )
& Imaging: primary recommendation @
AUC met (IF ALL)? : FarT e AS
HA + New or progressive MRI brain w/o contrast nm S ith
i <N L - - - positive result? | _ CONSULT wit
suspicion > headache g Imaging: alternative recommendation > yes—» neurology
for giant - Age >50 : Secondary cause of HA
cell/temporal . CT brain/head w/o identified
p « Visual symptoms contrast
arteritis |
no
(S J l
no
i FOLLOW UP in outpatient
PROVIDE additional setting, AND CONSIDER
care as clinically referral to neurology
warranted. Imaging not and/or rheumatology
recommended
« Based on DECISION NODE #11 KEY EVIDENCE

f:':ﬁ'ta%pi";m Bley TA, Reinhard M, Hauenstein C, et al. Comparison of duplex sonography and high- Klink T, Geiger J, Both M, et al. Giant cell arteritis: diagnostic accuracy of MR imaging
of "teeratflfe_ce resolution magnetic resonance imaging in the diagnosis of giant cell (temporal) of superficial cranial arteries in initial diagnosis: Results from a multicenter trial.
based evidence. arteritis. Arthritis Rheum. 2008;58(8):2574-2578.

Radiology. 2014;273(3):844-852.

Urgent or Emergency ) OCEBM I Fryback & Thornbury
Situation

For a full list of references for all decision nodes, see bibliography on_page 30.)
LEGEND

RO (0mSv) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Level of Evidence Level of Evidence

& Clinical @ Intermountain
. Scenario Measure $ 0-5RvUs) $$ G-10RVUS)  $$$ (10-15RVUS)  $$$$ (15+RVU)

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED.
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*{W, Intermountain-

P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

Healthcare

See abbreviations on_page 2.
DECISION NODE #12 Significant \@ :
4 N positive result? CONSULT with
—yes—  neurology and/or
AUC met? , Secondary cause of neurosurgery
. loai . . . trigeminal pain identified
HA + Positive ”etlfo |O?jlc Imaging: primary recommendation i
: : symptoms (includin ,
fcng_emlpal > b{Jt Eot limited to g —yes—» MRI brain w/ and > no
distribution* altered sensation)** w/ 0 contrast 2 I $$ RO
(trigeminal protocol) . .
FOLLOW UP in outpatient
Imaging: primary recommendation setting AND CONSIDER
CT brain/head w/ referral to neurology for
* V1: Orbital, and w/o contrast*** I S | R3 medically refractory TN
periorbital,
frontal/ethmoid k j 1
sinuses. no
** Imaging not no o I
genarally l Significant K
needed in | positive result? )
atients with " - — CONSULT with
™ symptoms PROVIDE additional Intracranial complication of —yes— " EnT/neyrosurgery
and a normal care as clinically sinusitis/ mastoiditis
exam. Consider warranted. Imaging not
3:;‘;’:2:2’; recommended
(sinusitis,
mastoiditis,
and/or dental
pathology).
*** MRI rather
than CT should
be performed
for HA, except
situtione o DECISION NODE #12 KEY EVIDENCE
when MRI
is contra- Antonini G, Di Pasquale A, Cruccu G, et al. Magnetic resonance imaging contribution for diagnosing symptomatic neurovascular contact in classical trigeminal neuralgia: A blinded
indicated. case-control study and meta-analysis. Pain. 2014;155(8):1464-1471.
For a full list of references for all decision nodes, see bibliography on page 30.)
LEGEND
Clinical Urgent or Emergency o ocesm 11| Fryback & Thornbury @ intermountain | RO (OmSV) R3 (1-10 mSv) R4 (10-30mSv) See page 23 for explanation.
Scenario Situation Level of Evidence Level of Evidence Measure $ 0-5RVUs) $% 5-10RVUS)  $$F (10-15RVUs)  $$FF (15+ RVUs)
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P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

» POINT-OF-ORDER CHECKLISTS

The provider must check BOTH:
1. The box next to the relevant clinical scenario
2. EACH AUC box that applies to the patient's situation

TABLE 1. MRI brain WITHOUT CONTRAST appropriate use indications

O Existing HA disorder + clinical progression:

duration

O Chronic HA + refractory/debilitating pain:
O Headache persistent for at least 3 months

O HA + focal neurologic deficits (NOT acute):

O Altered mental status

O Weakness

O Sensory loss

O Visual symptoms (diplopia, field cut, etc.)
O Language deficit (aphasia)

O HA + suspected cervical artery dissection
(WITH ACUTE trauma) (IF ANY):
O Facial or neck pain

O Neurologic deficit(s) and/or stroke
O Horner syndrome: Miosis, ptosis, anhidrosis

AND EITHER:

O CTA completed

OR

O Clinical suspicion with negative CTA

O Significant increase in headache frequency, severity, or

ANY OF THESE: with onset > 24 hours ago or persistent:

(PRIMARY recommendation)

O HA + head and/or neck trauma (WITHOUT
suspicion of cervical artery trauma):

[ CT brain/head or CT cervical spine completed
(WITH ANY OF THE FOLLOWING):

O Suspected brain contusion

O Suspicion for occult fracture or ligamentous injury

O Known spondyloarthropathy (AS or DISH)

O Persistent neurologic deficit

O HA + suspicion for giant cell/temporal
arteritis (IF ALL):

O New or progressive headache

O Age >50
O Visual symptoms

O HA w/ neck/facial pain + suspected cervical

artery dissection (WITHOUT acute trauma):

O Neurologic deficit (s) and/or stroke

O Horner syndrome: Miosis, ptosis, anhidrosis
AND EITHER:

O CTA completed

OR

O Clinical suspicion with negative CTA

A fsimgunain

See abbreviations on page 2.

(ALTERNATIVE recommendation)

O Suspected subarachnoid hemorrhage
(symptom onset > 6 hours)
O Sudden severe headache
AND ANY OF THESE:
O Peak pain within 1 hour of onset
O Age > 40 years
O Neck pain or stiffness
O Witnessed loss of consciousness

O Sudden or severe headache triggered by cough/sneeze,
Valsalva, sex, or exercise/exertion

O Limited neck flexion on exam

O Suspected subarachnoid hemorrhage (IF ANY):

O Negative CT brain/head w/o contrast>6 hours from
onset of symptoms

O Positive CT brain/head w/o contrast
O Abnormal neuro exam
O High clinical suspicion

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED.
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P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

A fsimgunain

» POINT-OF-ORDER CHECKLISTS, CONTINUED

TABLE 2. MRA head and neck

appropriate use indications
(PRIMARY recommendation)

O HA + focal neurologic deficits (NOT acute)
(ANY OF THESE with onset >24 hours ago or
persistent):

O Altered mental status
O Weakness
O Sensory loss
O Visual symptoms (diplopia, field cut, etc.)
O Language deficit (aphasia)
O HA + suspected cervical artery dissection
(WITH acute trauma) (IF ANY):
O Facial or neck pain
O Neurologic deficit(s) and/or stroke

O Horner syndrome: Miosis, ptosis, anhidrosis
AND EITHER:

O CTA completed
OR
O Clinical suspicion with negative CTA

O HA + suspected cervical artery dissection
(WITHOUT acute trauma) (IF ANY):

O Neurologic deficit(s) and/or stroke

O Horner syndrome: Miosis, ptosis, anhidrosis
AND EITHER:

O CTA completed
OR

O Clinical suspicion with negative CTA

TABLE 3. MRA brain/head

WITHOUT CONTRAST appropriate
use indications

(ALTERNATIVE recommendation)

O Suspected subarachnoid hemorrhage
(symptom onset > 6 hours)
O Sudden severe headache
AND ANY OF THESE:
O Peak pain within 1 hour of onset
O Age > 40 years
O Neck pain or stiffness
O Witnessed loss of consciousness

O Sudden or severe headache triggered by cough/
sneeze, Valsalva, sex, or exercise/exertion

O Limited neck flexion on exam
O Suspected subarachnoid hemorrhage (IF
ANY):
O Negative CT brain/head w/o contrast > 6 hours from
onset of symptoms
O Positive CT brain/head w/o contrast
O Abnormal neuro exam
O High clinical suspicion

See abbreviations on page 2.

TABLE 4. MRA neck WITHOUT

CONTRAST appropriate
use indications

(ALTERNATIVE recommendation)

O Suspected subarachnoid hemorrhage
(symptom onset > 6 hours)
O Sudden severe headache
AND ANY OF THESE:
O Peak pain within 1 hour of onset
O Age > 40 years
O Neck pain or stiffness
O Witnessed loss of consciousness

O Sudden or severe headache triggered by cough/
sneeze, Valsalva, sex, or exercise/exertion

O Limited neck flexion on exam
O Suspected subarachnoid hemorrhage (IF
ANY):
O Negative CT brain/head w/o contrast > 6 hours from
onset of symptoms
O Positive CT brain/head w/o contrast
O Abnormal neuro exam
O High clinical suspicion

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED.
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P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

A fsimgunain

» POINT-OF-ORDER CHECKLISTS, CONTINUED

TABLE 5. MRI brain WITH AND WITHOUT CONTRAST appropriate use

indications
(PRIMARY recommendation) (ALTERNATIVE recommendation)
O HA + known or suspected cancer: O HA + suspected meningitis (IF EITHER):
O New headache O Fever
O Suspected elevated ICP or papilledema (NO O Nuchal rigidity

hypercoagulable state)* (IF ANY):

O Visual symptoms
O Increased pain when lying down
O Increased pain in the morning
O Pain aggravated by Valsalva
O HA + suspected elevated ICP or papilledema

(known or suspected hypercoagulable
state)* (IF ANY):

O Visual symptoms

O Increased pain when lying down
O Increased pain in the morning
O Pain aggravated by Valsalva

TRIGEMINAL PROTOCOL
O HA + trigeminal distribution**:

O Positive neurologic symptoms (including but not
limited to altered sensation***)

*

Including dehydration.

**V1: Orbital, periorbital, frontal / ethmoid sinuses; V2: Cheek, maxillary sinus, upper teeth; V3: Jaw, lower teeth.

*** Imaging not generally needed in patients with TN symptoms and a normal exam. Consider alternative diagnoses (sinusitis, mastoiditis,
and/or dental pathology).

©2017-2021 INTERMOUNTAIN INTELLECTUAL ASSET MANAGEMENT, LLC, A WHOLLY OWNED SUBSIDIARY OF INTERMOUNTAIN HEALTHCARE. ALL RIGHTS RESERVED.

See abbreviations on page 2.

TABLE 6. MR venogram
brain/head WITH AND WITHOUT

CONTRAST appropriate use
indications

(PRIMARY recommendation)

O HA + suspected elevated ICP or papilledema
(known or suspected hypercoagulable
state)* (IF ANY):

O Visual symptoms

O Increased pain when lying down
O Increased pain in the morning
O Pain aggravated by Valsalva

TABLE 7. MRI cervical spine
WITHOUT CONTRAST (trauma

protocol) appropriate use
indications

(PRIMARY recommendation)

O HA + head and/or neck trauma (WITHOUT
suspicion of cervical artery trauma):
[ CT brain/head or CT cervical spine completed

(WITH ANY OF THE FOLLOWING):
[ Suspected brain contusion

O Suspicion for occult fracture or ligamentous injury
O Known spondyloarthropathy (AS or DISH)
O Persistent neurologic deficit

25



P INTERMOUNTAIN IMAGING CRITERIA FOR Headache (HA)

» POINT-OF-ORDER CHECKLISTS, CONTINUED

x{w; Intermountain-

Healthcare

See abbreviations on page 2.

TABLE 8. CT brain/head WITHOUT CONTRAST appropriate use indications*

O Limited neck flexion on exam

recommendation recommendation
(PRIMARY dation) (ALTERNATIVE dation)
O HA + elevated bleeding risk** STAT O Existing HA disorder + clinical O Suspected elevated ICP or
(IF BOTH): - — progression™: papilledema (NO hypercoagulable
O New or worsening headache O ?I-\AC E;E)C-ail\wg)rk}gﬁce ggf(l\f\;f:h O ?;gﬂ&fé%acﬂt Isrglr:r?tse i(?r 53?2382e state)**** (IF ANY):
0 Patient currently taking an onset <24 hours ago): O Chror(:ic H/)-(l+ refr:ctor / 0 Visual symptoms
anticoagulant Altered | debilitati in: y O Increased pain when lying down
s O Altered mental status ebilitating pain: p ying
- Hé a;ﬂ;}iﬁ?ted meningttis O Weakness O Headache persistent at least 3 months O Increased pain in the morning
O Fever O \S/gnso|ry loss dioloia. field O HA + focal neurologic deficits (NOT O Pain aggravated by Valsalva
O Nuchal i Idlt o tISL)Ia Symptoms ( Iplopia, Tie CUt, acute): ANY OF THESE' Wlth onset O HA + Suspected elevated ICP or
gicity i etc. . . >24 hours ago or persistent: papilledema (known or suspected
O HA + suspected cervical artery O Language deficit (aphasia) O Altered mental status hypercoagulable state)****
dissection (WITH ACUTE trauma) O Suspected subarachnoid O Weakness (IF ANY):
(IF ANY): hemorrhage: O Sensory loss . :
O Facial or neck pain 3 Sudden sevére headache O Visual symptoms (diplopia, field cut, etc) O Visual symptoms
O Neurologic deficit(s) and/ or stroke AND ANY OF THESE: O Language deficit (aphas.la) O Increased pain when lying down
! q  Miosi . Pt . O Suspected subarachnoid hemorrhage O Increased pain in the morning
00 Horer syndrome: Miosis, ptosis, O Peak pain within 1 hour of onset (sympton onset > 6 hours): .
anhidrosis Age > 40 5 Sudden severe headache O Pain aggravated by Valsalva
O HA+ head and/or neck trauma 0 Age > _ _ AND ANY OF THESE: . .
(WITHOUT suspicion of cervical 00 Neck pain or stiffness i : O HA + suspicion for giant
artery trauma): O Witnessed loss of consciousness D Peak pain within 1 hour of anset cell/temporal arteritis (IF ALL):
O Acute or subacute head and/or 00 Sudden or severe headache triggered | = A9¢ > 40 0 New or progressive headache
neck trauma by: cough/sneeze, Valsalva, sex, or O Neck pain or stiffness 0 Age >50
exercise/ exertion O Witnessed loss of consciousness 0 Visual symptoms
O Limited neck flexion on exam O Sudden or severe headache triggered
by: cough/sneeze, Valsalva, sex, or
exercise/exertion

*

MRI rather than CT should be performed for headache, except in emergency situations or when MRI is contraindicated.

Risk factors include anticoagulant treatment, low platelets, liver dysfunction. etc.
*** CT head is not required prior to every lumbar puncture, but is recommended if have clinical suspicion of elevated intracranial pressure or altered mental status.
**** Including dehydration.
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» POINT-OF-ORDER CHECKLISTS, CONTINUED See abbreviations on page 2.

TABLE 9. CTA head and neck, TABLE 10. CTA head and neck TABLE 11. CTA head and neck

CT perfusion appropriate use appropriate use indications appropriate use indications*

indications (PRIMARY recommendation) (ALTERNATIVE recommendation)
(PRIMARY recommendation) O Suspected subarachnoid hemorrhage (symptom onset > 6 O HA + focal neurologic deficits (NOT acute):
O HA +focal neurolc_)gic deficits (ACUTE): g)l;zsdden severe headache :L“rvsi(s)tFe::I)l:ESE (with onset >24 hours ago or
ANY OF THESE (with onset <24 hours ago): AND ANY OF THESE: O Altered mental status
O Altered mental status O Peak pain within 1 hour of onset 0 Weakness
O Weakness O Age >40 O Sensory loss
O S?nsory loss o O Neck pain or stiffness O Visual symptoms (diplopia, field cut, etc.)
D Visual symptoms (dlplopla, field cut, etc) O Witnessed loss of consciousness O Language deficit (aphasia)
O Language deficit (aphasia) _
O Sudden or severe headache triggered by: cough/sneeze,

Valsalva, sex, or exercise/exertion

O Limited neck flexion on exam TABLE 12. CT braln / head WITH
[0 Suspected subarachnoid hemorrhage (IF ANY): AND WITHOUT CONTRAST
O Negative CT brain/head w/o contrast >6 hours from onset of appropriate use indications*
symptoms

[ Positive CT brain/head w/o contrast (ALTERNATIVE recommendation)

O Abnormal neuro exam
O HA + known or suspected cancer

O High clinical suspicion
igh clinical suspici O New headache

O HA + suspected cervical artery dissection (WITH ACUTE
trauma)* (IF ANY):

O Facial or neck pain TRIGEMINAL PROTOCOL
O Neurologic deficit(s) and/or stroke O HA + trigeminal distribution**:
O Horner syndrome: Miosis, ptosis, anhidrosis O Positive neurologic symptoms (including but not

limited to altered sensation***)

[J HA + suspected cervical artery dissection (WITHOUT
ACUTE trauma)* (IF ANY):

O Neurologic deficit(s) and/ or stroke *  MRI rather than CT should be performed for headache, except
O Horner syndrome: Miosis, ptosis, anhidrosis in emergency situations or when MRl is contraindicated.

** V1 Orbital, periorbital, frontal/ethmoid sinuses; V2: Cheek, max-
illary sinus, upper teeth; V3: Jaw, lower teeth.

*** Imaging not generally needed in patients with TN symptoms

* Include CT cervical spine reformats from CTA data set. and a normal exam. Consider alternative diagnoses (sinusitis,

mastoiditis, and/or dental pathology).
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» POINT-OF-ORDER CHECKLISTS, CONTINUED See abbreviations on page 2.

TABLE 13. CT venogram TABLE 14. CT cervical spine

brain/head appropriate use WITHOUT CONTRAST appropriate

indications use indications
(ALTERNATIVE recommendation) (PR'MARY recommendation)
O HA + suspected elevated ICP or papilledema
(known 2r suspected hyperco:gglable O HA + head and/or neck trauma (WITHOUT
state)* (IF ANY): suspicion of cervical artery trauma):
O Visual symptoms O Acute or subacute head and/or neck trauma

O Increased pain when lying down
O Increased pain in the morning
O Pain aggravated by Valsalva

* Including dehydration.
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» RESOURCES

Intermountain provides educational materials designed to support
providers in their efforts to care for, educate, and engage patients
and their families.

Intermountain’s patient education materials complement and
reinforce clinical team interventions by providing a means for
patients to reflect and learn in another mode and at their own pace.

Intermountain's Care Process Models (CPMs) outline evidence-based
guidelines for patient care. In addition to the suite of Intermountain
Imaging Criteria CPMs, Intermountain provides topical CPMs that
have been developed by expert clinical teams. They can be accessed

by navigating to http://www.intermountainphysician.org and selecting

Care Process Models in the Tools & Resources drop down menu.

To access Intermountain’s Imaging Criteria CPMs and supporting
materials, visit: https://intermountainhealthcare.org/services/imaging-
services/intermountain-imaging-criteria/.

Intermountain Imaging Criteria

http://www.intermountainphysician.org

Computed Tomography (CT) Scan

Intermountain Imaging Criteria web page

x{w; Intermountain-

Healthcare

Fact sheets:

» Computed Tomography
(CT) Scan

(English)/ (Spanish)

e Spine Injury and
Orthotic Braces

(English)/ (Spanish)

Managing Chronic Pain

Patient education:

e Managing Chronic Pain
(English)

e Pain Medicine Tracker

(English)/ (Spanish)

Related Care Process Models (CPMs):

Concussion CPM

Neck Pain CPM Prescribing Opioids Imaging Radiation

for Chronic Non-
Cancer Pain CPM

Exposure CPM
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