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(worst) Case scenario

s 15 vearold female with pain,
fevers, chills, leukocylosis

= lime from trigpe to MR 42 hours

= Scan duration: 4 hours, 24 minutes
# of sequences: 13
Initial sutgery on hospital day #4

Ultiimatey reduired 3 surgeries and
prolonged hospitalization

Finhal diggnosis: right lliac
osteomvelitis: right pelvic abscess
and pyomyositis: right hip septic
arthrtis: right thigh abscess
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Mission statement

= Improve magnetic resonance imaging (MRI) utilization for children
evaluated.for.musculoskeletalinfection.following.implementation.of.a

children’shealtrg

guTdeline for sedated imaging focused on the processes 6f 6raering,
interpreting, and responding to the results of the MRI.
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Background

1he evaluation and treatment of children suspected to have
musculoskeletal infection (MSH is a complex multi-disciplinary process
that relies on MRI with sedation for diagnostic accuracy and consistency
of treatment. A multidisciplinary guideline and continuous process
imptovement were instituted at a tertiary pediatiic medical center,
tesulting in improved ciinical, process, and patient safely outcomes
based on

Scan duration
Number of anatomie regions imaged

Number of MRI sequences performed

Timing of surgical intervention (single anesthesia from magnet to
opetating room)

Length of hospitalization (LUS)

Readmission rate
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Background: Key quality drivers in MSI

= Ffficiency and Accuracy of Diagnosis

»Sedated:MRi{allow forless:motion=related-artifact}

= Propermicrobiologic.culture acquisition

= Consistency and Efficacy of the Treatment

=-Appropriate selection-and:timing-of antibiotic

=_Definitive surgery when indicated

= Satisfaction (Child and Parents)

% Patient and family centered care

= Interdisciplinary communication
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Background: Increasing volume of MSI

Growing Problem Nationally: Growing Problem Locally:
Osteomyelitis, Septic Arthritis, Regional Variation in MSI
Pyomyositis Discharges
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Large Number of Hospital
Nursingand Ancillary
Staff:

899

Emergency Room (249)

106 Registered Nurses - 14 Respiratory Team
30 Patient Care Techs - 19 Social Work Team

Perioperative Services - Dallas (231) '

Large Number of Medical
staff (MD/APP/CRNA)

Large
mmm Variationin
care

Providers:
309

Radiology (17)

Emergency Room (23) Rheumatology (6)
17 American Board of
Radiology Certified

Pediatric Radiologists

11 American Board of
Pediatrics &

6 American Board of
Pediatrics Certified

American Board of Pediatric

Emergency Medicine Certified
1 Direct
3 Clinical Managers - 1

(12)

8 American Board of Pediatg
: Certified
Radiology (92) i

Infectious
Disease (9)

merican Board of

iopaedic Surgery

ified Orthopaedic
Surgeons

16 Registered Nurses
76 Technologists

67 - Surgical/Perioperat

1 - Dental Assistant - 9 American Board of

dia ertified
icians
Practice

actice N
CMC/ UTSW
Hospitalists(28)
17 American Board of

CMC Legacy Inpaf]
UTSW General
CHC Dallas ngalent Uit €5 (42) Pediatrics (18)
30 Registered Nurses e
30 Health Unit Coordinatol
Support Staff

Intensive Care (20)
19 American Board of

rican Board of Pediatrics Certified

Board of Pediatrics Hematology/Oncology
Certified

15 ABP/Hem/Onc Certified
1 Board eligible Pediatrician
10 Advanced Practice Nurses

Perioperative Services - Legac i
kS SBAcY Medicine) Pediatricians

2 Directors
1 Clinical Manager - 3 Team Leaders
36 Registered Nurses
4 Health Unit Coordinators 2 Patient Card
17 - Surgical/Anesthesla/Sterile Tec!
1- Dental Assistant - 5 Support Stal

1 American Board of Pediatrics

Orthopaedic Oncology (2)

Intensive Care (150)

120 Registered Nurses

30 Health Unit Coordinators and
Support Staff

can Board of Orthopaedic Surgery Certified
Orthopaedic Surgeons

1 - Advance Practice Nurse
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Single institutional experience: 2003-2015

1500 - Osteomyelitis, septic arthritis, pyomyositis
450 - Abscesses requiring surgical drainage

2600 - Evaluations of conditions related to MS|

Guideline instituted in 2012
Pre-guideline data from 2009
Initial post-guideline data from July 2012-2013

Subseqguent post-guideline aata from 2014
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‘Hospitalist/ General
Pediatrics
Michelle Thomas, MD

Quality
Rustin-Morse, MD

_Pharmacy

. Kyana Stewart
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INITIAL EVALUATION (ED, INPATIENT, CLINIC)

« Postoperaiive infection
« Infections from penefratina frouma

infection: Osteomyelifis, Septic Arthritis, Pyomyositis and Abscess

Clinical guideline !

prior to decision to

obtain MRI e e
(Instituted in 2012) :

[ Patient (up fo 18 years of age) with suspicion of musculoskeletal }

inabily to bear weight

Fever

o Unusual Posture.

ESR
BLOOD CULTURE (except abscess)

ifed range of motion:
« Tenderness

weling

mih

101516343 1.8

IMAGING

o Plain radiographs: 2 views (AP and lateral
of suspectea site)

« For suspected pelvis or hip involvement: (AP

and frog lateral peivis)

Hip ulfrasound (bilateral for comparison)

o Consider 3 phase fofal body bone scan
(neonate, CRMO, inceterminate location)

thema
 Inabiity/refusal fo bear weight

Ave the findings suggestive
of deep infection of the
soine. pelvis or extremities?

CONSULT ORTHOPAEDICS

ANTIBIOTIC ADMINISTRATION Cirsan
*Refer to "Antibiot
on Page 7 of Guidelines

Review patient with Orfhopaedic
Service and M aftencing (Red-
Teaching] for:
o Admit decision
o Anfioiofic decision

|

‘ Discharge for Close Outpatient Clinic

Persistent bacteremia (3 Consec. pos. cxs on ABX]
Persistent revex; ICU admission
Atypical organisms; Resistant Organisms
Disseminated infection: Soine or Pevs infection
Chronic infection (> 2 weeks): Prosthefic devices
Age <3 months; Immune Compromised Host; DVT

Follow-up with MS! team (Dallas or
Legacy)

HowaToloey Consut Cancea: —
« Diseminated infection with persstent

orfever.
« Evidence of lung involvement or DVT

23Hou
Observation

Admit fo Ml Service
(Dallas - 5C); (Legacy - Any)

cu
Volving Sepsis)

« Polyarthritis
« History of JRA, SLE, or psoriasis
« Reactive arfhis (PSRAI

116,121 160,182, 191
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Family-centered multi-disciplinary evaluation

Patient
and
patient’s
family
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Family-centered multi-disciplinary evaluation

= Care Progression Huddles (2012-2015)
= Rounding events (667) —
= Attendance
s General Pediatrics - 95%

® Infectious Disease - 95%
= Nurse - 95%

® Case Manager - 85%
* Orthopedics - 95%
" Parants . 019
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Inter-disciplinary
Emphasis on communication

Gare-progression-huddles(2012-2045)
= Meeting with family multi-disciplinary care team and patient family

* Discussion regarding patient's condition, medical options shared
treatment decision-making. Average time: ten minutes per family
perday

Interdisciplinary communication

= _Orthopedics/Radiology: Discuss level of clinical suspicion: precise
anatomicfocus.fortallored field-of-view.to.minimize under-or.over
imaging:-Averagetime:bminutes

¥ Orthopedics/Anesthesiology: Discuss anticipated duration of
sedation forimaging and.potential for surgery fo coordinale. single-
anesthesia episode between MRIand operating room (OR}). “Average
time: 5 minutes

In olUr experience, this small investment of time results in substantial
time savings by the avoidance of confusion and disorder that may occur
at large tertiary pediatric centers.
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Admit from Family-
= EDorClinle g Centered Care

Process map for e
MRI and OR

MRI
= Key component of MRI and Deolelon "
OR liming Is the reservation N
of a mid daytime siot in the imrdiscipinary Diagnoseftroat
MRI schedule, reserved dally

conditions
for potential MSI patients. '
Slots unschediled by 9am oo
are released for other add-on

studies,

1his also allows for Surgery

cootdination with OR for . Decision -

anticipated time of sugery, z —‘b

. conditions
Surgical

optimally under a single intervention Tt

infection non-

anesthesia episode.

Monitor for
improvement
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MRI protocol

»..Notes
».Tailored:protocolto-exact-areaof.clinical-.concern=as:perdiscussion:with-orthopedicsurgery
= Radiologist should comment on desired planes and FOV

= Initisl seguences
¥"Coronal STIR (wide FOV)
= Coronal TlW - FSE (wide FOV)

RERXTETSTIR

=-MRltechealls- MD-to-check coronal- SHR-while-running-corenal T1-W.-FSE to determine
necessary FOV.for axial STIR and need for post-contrast imaging..In. many cases, cantrast. may
be avoided when, based on pre-contrast imaging, it adds no further support to the diagnosis or
deecision:making:

= Jfindicated, additional. sequences:
= Coronal T1-W with fat saturation post-gadolinium
roAxiab b d=-Wowith-fat:saturation-post=gadoliniuns{focused-FOV)

= Sagittal STIR Post FLW with fat saturation pest-gadolinium (Optional at Elbow /Ankie)
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Results

% children evaluated for Triage time to MRI Length of hospital
and diagnosed with MSI 3T stay

95.5 925 91.7 g 24
—_—

55

days
ORNWARUON®

pre-guideline initial post-  subsequent
guideline  post-guideline

pre-guideline initial post-  subsequent
% of children evaluted for MSI getting MRI guideline  post-guideline

w7, positive MRI for MSI s=mmtriage to MRI (hours) e=mm| ength of hospital stay (days)

Smaller percentage of children getting MR, but M5 rate overall stable - better
clinical triaging

Less delay in obtaining MRI due to reserved time slot in MRI schedule for non-
emergent exam

Shorter length of stay due to more efficient resource utilization and definitive care
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Results

scan duration MRI regions and sequences
112

9

SN

7.5

ORNWAUO®~N®OO

pre-guideline initial post-guideline  subsequent post-

pre-guideline initial post-guideline  subsequent post-
guideline

guideline

emmmscan duration (minutes) # anatomic regions imaged ~ e===# sequences performed

* Shorter sean time = shorter apesthesia, greater patient safety, more efficient use of
resources

* FEewer anatomic regions and sequence types = shorter scan time

. [ ] UTSouthwestern
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Results

MRI-surgical outcomes Re-evaluation rates

pre-guideline initial post-guideline subsequent post-
guideline

pre-guideline initial post-guideline  subsequent post-
=== same day MRI and OR guideline

% surgery following initial MRI

% same anesthesia MRl and OR %second MRI ===, second MRI followed by surgery

Stable rate of MS| patients reguiring surgical intervention after MBI = Judicious clinical
triaging for MRI

Improved same-day surgery rates = definitive care

Improved same anesthesia for MRI and OR rates = patient safety and efficiency
Decrease rate of obtaining second MRI and delayed or repeat surgical intervention =
countermeasure to monitor for unintended sequela of decreased resource utilization

UTSouthwestern
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Discussion

» The priticiples which have led to greater focus of MRIs in our system
inciude:

& Carerdl nistory and physical exanmiination prior to Imaging to focUs
Eleld-of-view: and

n:Direct.verbal.communication of thecorthopedic surgeon/selinical
impressiomwith-theradiclogist-priortoimaging:

= Too much variation is introduced in the process when these two
activities are delegated to those with less experience or who are
not:ultimately-responsible-forthe care-of the child:-Accepting:this
degree of variability can lead to misadgventures in imaging which
can be very time consuming.
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Discussion

® Additional value which this suideline offers is the improvement i
safety throush the eontinuation of anesthesia and airway protection
from MRI scanner to operating room,

* Minimizes the need for sequential sedations for children who
woluld otherwise be awakened and extubated and then induced
and re-intubated for surgery.

& Prevents inadvertent violations of & hothing by mouth order While
the surgical team decides whether or not to periorn surgery on
the basis of the MRI findings.
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Key points

Reguires strong physician leadership to drive communication

MRIL.coverage area tallored to patient s exam with-real-time monitoring to
avoid Unnecessary imaging

Expert:physical-exam;informedteam:decision-making;and-a:welltimed;
reserved sedated MRI slot is Tikely to drive the care process more efficiently
for these children in any setting.

Organized approach to surgical intervention under continued anesthesia
immediately.following.the MRl.improves safety.and.aitway.protectionfrom
MRl.scannerto operating room.

This program led.to conservation of 800 hospital-bed-days within.30-months
at a tertiary pediatric medical center. It reduced the rate of initial MRI
acguisition.from.b5%.10.29% through. careful evaluation. by experienced
physicians who practiced In a team approach to care. [t also led 1o the
conservation of approximately 264 hours of MRI scan time.
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