THE FIRST ONLINE NEURO-NICU TRAINING ACADEMY
FOR NEONATAL NURSES, NNP'S, PHYSICIANS AND THERAPISTS

=5
[ %

4 CORE COURSES

FOR INDIVIDUALS & GROUPS

BECAUSE EVERY NICU IS A NEURO-NICU

SMALL BABY

BRAIN CARE COURSE

This course combines NeuroNICU principles
with Small Baby Unit protocols to create a
unique course that will focus on everyday,
simple practices that have the greatest
impact on the premature brain. This is
designed for NICUs already caring for the
smallest and sickest babies but want to take
their care to the next level.

BRAIN MONITORING

AEEG & NIRS MASTERY COURSE

With this 8-module course, you and your team
can master bedside brain monitoring with
aEEG and NIRS effortlessly and affordably,
without traveling to conferences or reading a
pile of books! Also includes BONUS lectures
on Neonatal MRI and case studies to expand

your knowledge on these essential modalities.

BRAIN COOLING
TEAM TRAINING COURSE

This course is a collection of 16+ lectures by
expert Neonatal nurses, Educators, NNPs,
Therapists, Neonatologists, and Neurologists.
The topics range from skin care during cooling to
neuro-imaging. In 2022, we added new sessions
on feeding, holding and ventilating during cooling.
If applicable, this course exceeds the CA CCS
Cooling education requirements.

NEURO-NICU CERTIFICATION
SELF STUDY EXAM PREP COURSE

Are you thinking about taking the new NCC
Neuro-NICU Certification exam?

This self-paced course gives you a step-by-
step study plan, access to practice questions,
and a list of suggested reading and video
resources to help you study and pass this new
certification exam in just a few short weeks.

QO Text: (951) 470-2030

@ infoesynapsecare.com

Www.synapsecare.com

FREE RESOURCES

AVAILABLE ON DEMAND

e« E-Book: 7 Steps to Read aEEG

e Webinar Series: Small Baby &
Caring During Cooling

+ Best Practice Toolkit: HIE

Scan the QR Code to Learn More About Our
Courses & Group Discounts for Your Team

Request a quote to train your entire team and
Save up to 75% off registration

\-7 SYNAPSE
CARE SOLUTIONS




Intraventricular Hemorrhage and
Post Hemorrhagic Ventricular Dilation:
Current Approaches to Improve Qutcomes

Diane Wilson
RN (EC), MN, NP-Peds, NNP-BC

Diane has over 25 years of experience in Neonatal Intensive Care at the
Hospital for Sick Children in Toronto, Canada. She has been practicing as an
Nurse Practitioner for 10 years in the acute care setting. She has a special
interest in infants with brain injury and congenital brain malformations in her
practice setting of Neonatal Neurocritical Care. She participates in
international research and education focused on improving neurological
outcomes for children with brain injury.

CONTACT INFORMATION:

Find Diane in the Whova Event App
- or -

Email - diane.wilson@sickkids.ca
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Intraventricular Hemorrhage -

Post-Hemorrhagic Ventricular Dilatation: Current
approaches to improve outcomes

Diane Wilson
Neonatal Neurology, The Hospital for Sick Children, Toronto, Canada
ONE Conference: February 9t, 2020

1. Describe two physiological risk factors for intraventricular
hemorrhage (IVH)

2. Describe 2 clinical features of symptomatic PHVD

3. List 2 approaches to mitigate long term neurodevelopmental
sequelae from PHVD
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IVH - Etiology

Q1: In preterm infants, what is generally the
source of bleeding in IVH?

Arachnoid Villi

Germinal Matrix

The germinal matrix, which is the source
of neural stem cells, persists until at least
l weeks gestational age.

IVH - Etiology

Suggested mechanisms

— Germinal matrix: immature, fragile vasculature.

— Fluctuation in the cerebral blood flow

* lack of autoregulation in preterm infants

Q2: Name factors implicated in CBF fluctuation that
can lead to IVH



IVH - Etiology

Q2: Name factors implicated in CBF fluctuation that
can lead to IVH

- Abrupt elevation in systemic BP
- Rapid volume expansion with fluid boluses
- CPR / Difficult intubation
- Noxious stimuli
- Neonatal transport
- Hypo/hypercarbia
- Anemia
- Severe RDS
- Pneumothorax

IVH - Etiology

Q3: Name 3 medical interventions shown to decrease
the incidence of IVH in very preterm neonates



IVH - Etiology and Protective Factors

'\ Cochrane (ﬁ( Cochrane
o Library uio? Library

Cochrane Database of Systematic Reviews Cochrane Database of Systematic Reviews

Antenatal Steroids Prophylactic Indomethacin

Antenatal corticosteroids for accelerating fetal lung Prophylactic intravenous indomethacin for preventing

maturation for women at risk of preterm birth (Review) mortality and morbidity in preterm infants (Review)

Roberts D, Brown J, Medley N, Dalziel SR

=\ Cochrane
so? Library

Cochrane Database of Systematic Reviews

Delayed Cord Clamping

Effect of timing of umbilical cord clamping and other

strategies to influence placental transfusion at preterm birth
on maternal and infant outcomes (Review)

Rabe H, Diaz-Rossello JL, Duley L, Dowswell T
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IVH - Epidemiology

Term Infants can also develop IVH — pathogenesis is
different and depends on the underlying cause:

- Trauma during delivery
- Coagulation anomaly

- Sinovenous thrombosis

- Gene mutation of the collagen genes (COL4A1 and COL4A2)

IVH — Epidemiology in term infants

Among term neonates with
IVH, 30 % had cerebral
sinovenous thrombosis

Intraventricular Hemorrhage
in Term Neonates Caused

By Sinovenous Thrombosis

Yvonne W. Wu, MD, MPH, '~

Shannon E. G. Hamrick, MD,? Steven P. Miller, MD,'?
Marlyse F. Haward, MD,? Michael C. Lai, MD,?

Peter W. Callen, MD,? A. James Barkovich, MD,>?

and Donna M. Ferriero, MD'*

The cause of intraventricular hemorrhage in term neo-
nates is poorly understood. Among 29 neonates of at
least 36 weeks’ gestation with intraventricular hemor-
rhage, 9 (31%) had cerebral sinovenous thrombosis. Of
the 26 neonates who underwent computed tomography
or magnetic resonance studies, those with thalamic hem-
orrhage were more likely to have sinovenous thrombosis
than those without thalamic involvement (4/5 vs 5/21,
2 = 0.03). Term neonates with intraventricular hemor-
rhage should undergo neuroimaging to evaluate the pres-

ence of sinovenous thrombosis.

Ann Neurol 2003;54:123-126




Clinical presentation IVH

Q4: Timing of IVH — when IVH is most likely to occur in

the preterm neonate?

a) 90% by day 3 of life

b) 90% by 6 hours of life

c) 50% by the end of the first week of life

d) The risk is the same during the neonatal life until 34
weeks of life

Clinical presentation IVH

* 50 % on the first day of life, 25% on the second day of
life, 15% on the third day of life (90% by day 3 of life)

e 20-40% = progression of hemorrhage over 3 to 5 days




Clinical presentation IVH

* Majority = clinically asymptomatic and detected by
routine HUS screening
* |f clinical symptoms:

— Irritability, HBG drop, sudden clinical deterioration

— Rarely : Increased ICP (I HC, full fontanel, spells, seizures, change in
consciousness)

IVH — Imaging

Serial head ultrasound (HUS):
Reliable for detection and staging

MRI: Associated lesions




IVH — Classification

* Classification by Papile, adapted by Volpe
Grade I:
Grade Il:
Grade lll:

Grade IV:

Separate note: Ventricular dilatation, WM involvement

Intraventricular hemorrhage SickKids

Volpe JJ. Lancet Neurol 2009;8:110-24.



GMH-IVH - Imaging and Classification

Grade I

PVHI /
Grade Il Grade IV

GMH-IVH - Complications

Complications:
Periventricular Hemorrhagic Infarction (PVHI / PHI / IVH grade IV) A

Post-Hemorrhagic Ventricular Dilatation (PHVD) B-€
Associated changes: Widespread WM injury, cerebellar changes, smaller tissue volumes

A XN




<6% of preterm infants
Venous congestion (pressure)
Unilateral / bilateral

Imaging

— Serial HUS

— MRI details

Porencephalic cyst (necrosis) A~ 8
Impairs brain growth and maturation

Implications for outcome




IVH & Neurodevelopmental Outcome

Outcome of IVH depends on:

1. Toxic effects of free blood products on brain development

— Blood products = neurotoxic, direct injury to progenitor cells in germinal matrix
2. Size of IVH
3. Location of parenchymal brain injury

4. Hydrocephalus and VP shunting

IVH & Neurodevelopmental Outcome

Toxic effects of blood products

Cerebellar volume (cm®)
10

* No IVH
* Severe IVH

T L} T
27 32 37

Postmenstrual age at time of MRI (weeks)

Long term effects to other structures such as the cerebellum



IVH & Neurodevelopmental Outcome
Size of IVH

Mild IVH (grade 1-2):

e Outcome comparable to those without IVH

* Outcomeinfluenced by presence WM and cerebellar injury

* 50% born <32 weeks GA show learning difficulties at school age

Severe IVH (grade 3-4): associated with worse outcomes
* Higher incidence of motor and cognitive difficulties

* Motor difficulties correlate with location of injury

IVH & Neurodevelopmental Outcome
Size of IVH
Size of IVH % IVH Neurological
Sequelae

Grade 1 40% 15% 3%
Grade 2 25% 25% 9%
Grade 3 20% 50% 18%

PVHI 15% 75% 29%




IVH & Neurodevelopmental Outcome

Size of IVH

e Large IVH associated with ipsilateral
cerebral and contralateral cerebellar
volume loss

Limperopoulos C, et al. Pediatrics. 2005;

IVH & Neurodevelopmental Outcome
Location

: ~F. . F-<——Internal capsule
Ventricle | aald




IVH & Neurodevelopmental Outcome
Location

Pre-term Pattern Brain Damage

Leg What is the classic motor impairment in
Trunk .
bilateral grade 3 IVH?

Spastic Diplegia

Hemorrhage

IVH & Neurodevelopmental Outcome
3. Location

Pre-term Pattern Brain Damage

Leg A large unilateral PVHI could lead to
e hemiplegia
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IVH & Neurodevelopmental Outcome
Location of PVHI

TABLE 2 Association of PYHI With Neurodevelopmental Outcomes
Unilateral PVHI

Parameter n Bilateral PYHI

(n=152)

(n=17)

CP, % (n)
CP severity, % (n)
None or mild
Moderate or severe
MDI, median (IQR)
MDI =70, % (n)
PDI, median (IQR)
PDI =70, % (n)
Vision impairment, % (n)
Seizure disorder, % (n)

89
89

67 (35)

B3 (33)
37 (19)
82 (49-90)
B4 (30
53 (48-80)
43 (20)
17 (9
13N

88 (15)

12 (2)
88 (15)
49 (49-50)
7(1)
49 (49-50)
7(1)

31 (5)
29 (5)

3 Pearson test.
b Wilcoxon test.

Maitre NL et al. Pediatrics 2009;124(6):e1153-60

Management of GMH-IVH / PVHI

Systemic Factors

Cardiorespiratory Factors

Metabolic Factors

\

Hematologic Factors

/

Infectious / Inflammatory Factors

No single measure preventing GMH-IVH - Combination of measures

Increased
Risk of IVH

Factors Intrinsic to
Developing Brain

Impaired / Immature
Cerebral Reactivity

Immature Anatomy




e ~30-50% infants with large IVH
» <2 week of GMH-IVH
* Ventricular size >97t™ percentile
* Etiology
- Acute: Impaired CSF outflow (clot)
- Intermediate: Impaired CSF reabsorption (clots, proteins, fibrosis)

* |Initially ‘silent’; signs increased ICP late

Adverse Effects of PHVD

Cerebral hemodynamics Doppler / PET/ NIRS

Neurophysiology CFM /SEP/VEP
Increase in latency

Biochemistry CSF: Cytokines
VEGF
Hypoxanthine

NPBI
TGFR-1
SFAS







