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16th National Conference on Hydrocephalus

Gray, MA .
ephalus Associatior

phalus

www.hydroassoc.org | www.hydrocephalusconference.org
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Host is sharing poll results

1. How many HA conferences have you attended?

This is my first HA conference.

| have attended 2-4 HA conferences.

| have attended 5-9 HA conferences.

| have attended more than 10 conferences.
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$32+

million

HA RESEARCH PROGRAM HA RESEARCH RO
HA has spent $11M on our Research HA researchers have received over $32M in
Programs since 2009 additional support for hydrocephalus research
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Typical MRI of Hydrocephalus
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Location of the Choroid Plexus (red)
- production of cerebrospinal fluid (CSF)

Lateral ventricle body
ot - Anterior horn

Latetab=

Ventricle

Suprapineal recess

Pineal recess

Atrium of lateral ventricle

Interventricular
foramen Posterior horn

Third ventricle

Cerebral aqueduct

Supraoptic recess

Infundibular recess -

Fastigium

Inferior horn: Fourth ventricle

Foramen of Magendie

e

Lateral recess

Central canal
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‘ CSF Production and Clearance

CSF Formation: CSF Flow and Clearance
« Choroid plexus (80%) 1. Brain surface (top) -Arachnoid
« Brain Tissue “Parenchyma’ (20%) granulations into veins (sinus)
2. Spinal nerves
* Normal rate 3 L h ch |
15-20 ml/hr; 360-480 ml/day | SYMPLCTANNSIS.
- CSF space volume = 140 ml 4. Brain tissue capillaries

Lateral ventricle body
Anterior hom

- S Atrium of lateral ventricie
Interventricular 2 ey %
foramen Posterior horn
Third ventricle

Supraoptic recess Cerebral aqueduct
u

ss.
Infundibular rece: Fastigium
Inferior horm

Must remove about 3 times the amount of CSF each day

If not the ventricles will expand! 20
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Anterior

* Front or back???

» This has been debated for as
long as we have had shunts.

Posterior
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Function of parietal and frontal shunts in childhood
hydrocephalus

A. LELAND ALBRIGHT, M.D., STEPHEN J. HAINES, M.D., AND FLoYD H. TAYLOR, Sc.D.

Departments of Neurological Surgery and Community Medicine, University of Pittsburgh, Pittsburgh,
Pennsylvania and Department of Neurosurgery, University of Minnesota, Minneapolis, Minnesota
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A Prospective, Randomized Study of Shunt Function
and Infections as a Function of Shunt Placement

Bierbrauer K.S.2 - Storrs B.B.? - McLone D.G.2 - Tomita T.2 - Dauser R.
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Survival Functions
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Ventricular catheter entry site and not catheter tip
location predicts shunt survival: a secondary analysis of 3
large pediatric hydrocephalus studies

Wilkam E. Whitehead, MD, Jay Rva-Cambrin, MD, MSc.' Abhaya V. Kulkarnl, MD, PhD.!

John C. Wellons I, MD, MSPH,* Curtis J. Rozzelle, MD,' Mandeep S. Tamber, MD, PO,
David D. Limbrick Jr, MD, PD," Samuel R. Browd, MO, PhD,* Robert P. Naftal, D,

Chovis H. Sharinon, MBA, MPH, DePH.‘ Tamara D. Simon, MD, MSPH* Richard Holubkov, PhO™
Anna iner, MD," D. Douglas Cochrane, MO, James M, Draks, FRCSC,*

Thomas G. Luerssen, MD; W. Jerry Cakes, MO, and John R. W. Kestle, MD) for the
Hydrocephalus Clnical Research Network
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» Malformations of the ventricle may occasionally
make shunt placement difficult

Trapped 4t Ventricle
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Shunt Placement:
Surgical Guidance

* Cranial landmarks
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* After shunting, ventricles can
have a variety of shapes and sizes.

s

Normal Ventricles

64% Slightly Enlarged
slit Ventricles

Ventricles

Moderate-Markedly
Enlarged Ventricles

Total population of shunted
patients in the study group

n=270

Third Ventriculostomy

Lateral
Ventricle

..........

Subarachnoid space
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_>*~ Brainstem

at corebral vei
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J Neurosurg Pediatrics 6:310-315, 2010

redicting who will benefit from endoscopic third
rentriculostomy compared with shunt insertion in childhood
iydrocephalus using the ETV Success Score

linical article

BHAYA V. KuLKARNL, MLD., Pu.D.,! James M. Drakg, FR.C.S.C.,!

onN R. W. KestLE, M.D.,? Conor L. MaLLuccr, F.R.C.S.(SN),

pYRoS SGouros, M.D., F.R.C.5.(SN),* Suromr Constanting M.D., M.Sc.,*
ND THE CANADIAN PEDIATRIC NEUROSURGERY STUDY GROUP

TABLE 1: Calculation of the ETVSS*

Score Age Etiology Previous Shunt
0 <imo postinfectious previous shunt
10 1 mo to <6 mos no previous shunt

20 myelomeningocele, IVH,
nontectal brain tumor

30 6mosto<tyr aqueductal stenosis,
tectal tumor, other

40 1yrto<10yrs

50 =210yrs

* The ETVSS is calculated as Age Score + Etiology Score + Previous
Shunt Score. Abbreviation: IVH = intraventricular hemorrhage.

TABLE 5. Success of ETV based on ETVSS and intraoperative

factors
No.of Cases  6-Mo Kaplan-
(% available Meier Success
Variable cases) Rate (%)
ETVSS (n = 334)
<40 14 (4.2%) 21.4%
50-70 122 (36.5%) 52.2%
280 198 (59.3%) 75.9% <
Able to view naked BA (n = 309)
No 19 (6.1%) 47.4%
Yes 290 (93.9%) M.7%
Estimated size of 3rd ventricle
floor ostomy (n = 305)
<4 mm 39 (12.8%) 68.9%
4 to <6 mm 148 (48.5%) 65.1%
6 to <8 mm 84 (27.5%) 70.9%
28 mm 34 (11.1%) 85.2%

n = number of patients.

.NYXN7 D10 W APT INOXTI 71T 'WWN 2TRN LNV 70 720w DIRIN 1INIX

11



o179¥NT'N7 D'YAIN NINA DITX ©

Vulnerable Brain Structures in Hydrocephalus

Non-Hydrocephalic Hydrocephalic

Corpus Callosum (CC)

Periventricular White Matter
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Corpus Callosum: connects both sides of the brain - sensory, motor and learning

Periventricular White Matter: connects cerebral cortex to deep brain structures, cerebellum and spinal cord
- muscle control, coordination and learning

HACONNECT
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Non-Hydrocephalic Hydrocephalic

Fornix: connections to/from memory and learning center (Hippocampus) — memory

Optic Radiations: eyes to cerebral cortex where vision perceived - vision and learning
I11LA4
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The modern era of CSF shunting
began in the late 1940's.

Donald Matson in Boston would
remove a kidney and shunt CSF
into the bladder via a polyethylene
tube inserted into the ureter.

HACONNECT”

Joseph Murray, in the 1950's,
expanded organ transplantation
using these kidneys for which he
subsequently received the Nobel
Prize in Medicine.

HAGUNNEG |

In the 1950’s, medical grade
silicone was developed. It was the
body’s ability to tolerate silicone
without any inflammatory response
that made present day shunting

possible.

15



Valve developed by Pudenz and Shulte

Valve developed by John Holter
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Acquired
hydrocephalus.

N

<O

Does hemorrhage increase the
rate of CSF production?
A.

Dorsd  Cofterw

I— Hydrocephalus —l

* Congenital
- * Developmental

Communicating
Non-obstructive)

/|

-

?n122am nnixa CSFY ny'™? oia Dm'T OXN 7MIVURIN N7RYN

CSF Secretion (ulimin)

Non-communicating
(Obstructive)

ETV = CPC

N
<

'y
i

o=
=3
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What causes CSF overproduction?

A, Control Hemarthage

Bumetanide PDTC Closantel » 54
- k29|

W -

.0179¥NT'NN N'Y' NIX VIINT AWOX 21,07 D'RNN W nphTh W
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Is there a common inflammatory
pathway between PHH and PIH?

w
o

@

:
g
(=]

-

=2
—
w

<
o

2

Lateral Vertricular
Volume (mm?)
'S
CSF Secretion (uVmin)
o

0 0.0

A o A RN o

7007 [9IX2 DT?1 7T'N7 201NN Q1IN "IN

How can we approach treatment

in the future?
Ceo | CSF : Impaired -
“®+« Hypersecretion . Reabsorption

-

Scarring/
Obstruction

Relative Contribution
to Hydrocephalus

Days Weeks Months
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Gene “Talking” Accelerates the Development of
Hydrocephalus Postnatal Day 5-8

\//7 \ ..
A
® -~
- k 4
@ ’ Y '
§ ~ .
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( a - YE .
P
6 \' ” ~ = — 8 | '; T ‘* ‘
Rats with mutations in two hydrocephalus-causing genes (Gene 1 and Gene 2) are sicker and
develop d alus than rats with single gene mutations .
LTA
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A New Treatment Target for Hydrocephalus?
Postnatal Day 27
Control

Postnatal Day 5
Control Gene 1

Gene 1

The Glymphatic System

Cerebrospinal fluid clearance along the

glymphatic system is reduced in neonatal
hydrocephalus

stiunni ot 2l _lbaurnsl Af Clinical Invaetinatinn 01T
7¢ "NOWNR” [N DIT'R) NYOON'7AN NDWNYT DTN 17 ,WTN NN NY'¥N NTayvnn
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Towards a Better Understanding and More
Effective Treatments for Hydrocephalus

CONCLUSION

Successful modeling of a mutation
inducing severe and consistent
neonatal hydrocephalus in rats

Hydrocephalus-causing genes “talk”
with each other to increase the

severity of hydrocephalus

CSF flow along the glymphatic
system is impaired in rats with
neonatal hydrocephalus

111

NEXT STEPS

Advanced shunting and imaging
studies of the surgically treated
pediatric brain

Molecular and behavioral experiments
to determine how “gene talk" affects
brain development in hydrocephalus

Drug and imaging studies to improve
glymphatic flow and reduce CSF
accumulation in hydrocephalus

R e
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Eri lwasawa - Inflammation in neonatal hydrocephalus brain e
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Some of the brain development may
not be reversible by shunt surgery

Developmental Developmental

11 days after birth marker 1 marker 2

Wild type ¢

AR TR R
'S What can be improved by
prh shunt surgery and what
\ | 1 * - | canremain impaired?
F /‘%% n
with shunt | e 20, AL Eey
X e . O HACONNECT”
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Intervention to the inflammation in neonatal
hydrocephalus to help brain development

Hydrocephalus J

|

Pressure to brain tissue from inside (ventricles) and outside (skull)

B .

| Direct injury Secondary injury
[Cerebrospinal fluid drainagej ‘ Drug therapy |

HACONN

Tyler Vasas e
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Hypothesis:

Delaying the treatment of hydrocephalus results in long-term

changes to specific brain proteins important to the
secretion/absorption of cerebrospinal fluid (CSF).

Significance:

If delaying treatment of hydrocephalus correlates with
changes in glymphatic proteins, then improvement in patient

outcomes may be achieved though...

1. Appropriate timing of surgical treatment

2. Targeted medical therapies

.nina 01w oNIT'R 4-2 AQP4, GFAP pn1a7n aw 7y 72000 ajpnnin

‘Kaolin-induced hydrocephalus at 2 weeks of life.

- Human age equivalence ~26-32wks.

3 experimental cohorts (Control, Early Treatment, Late
Treatment)
- Early received reservoir before symptoms
- Late received reservoir after symptoms
{which is current standard of care)

Brains harvested at 4 months of life.
- Human age equivalence ~5Syrs.

Quantified levels of two proteins (AQP4 and GFAP)
within 4 different brain regions.

Regional quantities were compared between each of
the 3 groups (control, early and late).

Control

7

: \ Hydrocephalc

<

Fgure 1 Regresentathee images of Contrel aad Late Mydrocephale tran
Labeted: L Pericortical. 2 Stroma, 3. Periventricular. & 'White Matter,

v = venilfiche, if = drathnoed

HACONNECT™
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GFAP

Stroma White Matter White Matter

§ 8 8 8 ¢

:
i

GFAP AQP4
Pericortical Periventricular Pericortical Periventricular
100+ 150 300 200 -
20 - T =7 .00 -
— 100 JR—w— 200 -
60
1001
40 e
50 100 i
20- ol
0~ 0- 0- 0-
4 & A & 4 & A &L
f &V o.é’d’ &V ds“p' &V f &V
¢ C C C
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Directions:

Investigate how variations in AQP4 and GFAP levels affect CSF
absorption in a pediatric model of congenital hydrocephalus.

Better characterize the roles of these proteins and how hydrocephalus
mediated injury may affect these proteins.

Katryhn woods e

Shunt Infections occur

Biofilm on
Inner Surface
of the Shunt

pmertionas S et M

Biofilm on
Quter Surface
of the Shunt

HACONNECT"
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Wild Type/ILSKO/ S. epidermidis Biofilm
IL-10KO Microglia
Analysis Techniques
Cellular -

Model

—_— MTT Cell Viabilty Assay
l )

e— LDH Call Viabilty Assav

Microglia and Blofiim
Conditioned Media on -— Mutiblox Cvickine Anaiva i
Primary Cortical Neurons

Figure 1: Diagram of in Vitro IL-9 and IL-10 Impact on
Primary Cortical Neurons in setting of CNS Catheter

HACONNECT'
21mn 0N and

Immune Response Increases Neuron Death

Cell Viability - LDH Assay

g 1
5 o8
- ® LDH Released
04
Bofim Only WT Microgha +
Convtrod) Biof

L10 KO Mic roghs +
Bioh ey

= HACONNECT”
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Uncovering Symptom Specific Mechanisms in NPH e

.60 72 7yn 0'721n Yy NIp ANy

Modeling Normal Pressure Hydrocephalus in Mice

NPH in adults Hydrocephalus in mice

¢ LN
~ \ /
&

« Cause is often unknown * Inject kaolin into CSF
+« Communicating hydrocephalus + Communicating hydrocephalus
« 3 stereotypical symptoms « Behavioral deficits

Gait Galt

Cognition Weight loss

Urinary urge incontinence Urinary frequency and incontinence

0
HACONNECT

MY [Nn gait :0Maian 7¥X 0179¥NT'N W DMIVON'0 NITA 0179¥NT'N NA'Y! NN 12DV D'NIVON'oN
Spwn 2T qm
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Conclusion and Future Directions

* Kaolin injected adult mice reliably develop communicating
hydrocephalus.

* They also exhibit behavioral changes similar to NPH
patients.

* We are now comparing these behavioral deficits to
specific patterns of ventricular enlargement and cellular
neuropathology to study how specific symptoms arise.

* This research will help pave the way for treatments
tailored to specific, shunt-resistant symptoms,

Evaluating the effects of CSF Proteins on Valves and e
Anti-Siphoning Devices in a Benchtop Shunt System

30
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Study Hypothesis

Can CSF Proteins induce shunt over- or underdrainage?
+  Praviously groups tested valve function with water or Lactated Ringer.
+ Changes in valve function: laying down vs. being upright.

Does protein result in risk of blockage in a narrow-path device?

- Along and narrow high resistance pathway to CSF flow could react differently to
high protein levels.

+  Siphonguard® has an alternate colled narrow path that can be compared to its
main path for changes in flow with protein.

HACONNECT

Materials and Methods i

= MNormal Saline ¢ 1 g Alsumin
= Human CSF + § g/l Albumin

Comparative Schematic

e ——
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Position and Protein influence valve flow

Irsdresdual Sugpine Flow Rates ndiresdual Upeighitl Flow Rates
o — -
Legend
Blue — valve 1 - o
Red - valve 2
Ee 2L L Y P
i » . o
S E " sl % ,‘pf ‘
3 .
H [ =
e ;4 -
- ": 10
'l
. W
M
b e - -
(F L '.' /1’ Ll
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Valve variability - Normal Saline

SALINE Individual Valves - Certas® Plus 4Hakim®& 100

11 21

Flow Rate (mUh)
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Going with the FLO: The Flow Limiting Operator e
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virtual system

“

KPPy |

time

100 um
— =

physical system
| ) T y—

ABD, siphon
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measured

=

The Flow Limiting Operator
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Amplitude can theoretically be manipulated to match
hydro patients
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Hydrocephalus can impact all aspects of health:

Social and Emotional Cognitive

We are trying to learn how children who have had surgery
for their hydrocephalus are currently doing in their social,
emotional, and behavioral functioning

1IA MALLIFAY
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Average BASC-3 scores for children with hydrocephalus
70

68 “Clinically Significant”
1
64
62
g: “Ar-Risk"
g 56
3 54
" 52
S0 »
Aver for child
48 w":ha:: or chikaren
:2 hydrocephalus
42
40
Externalizing Internalizing (anxiety and Executive Functioning
(hyperactivity and depression)
Apgresion) HACARENTT
NIV NIFMNAN NIYOYN NI W DM o179xNTNY
Kathrin Iberman e
Anxiety
40% of children reported symptoms of anxiety
Depression
20% reported symptoms of depression
Fatigue
32.5% reported symptoms of fatigue
Resilience

60% of children had low levels of resilience compared

to the general population
LIA SAMIE
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What is complex
hydrocephalus?

* Slit ventricle syndrome

* Loculated hydrocephalus
* Dandy-Walker syndrome
* Adjustable valves

* Anti-siphon devices

* Ventricles that don’t change when the shunt fails

.07 XN 0179X%N TN 72 Nx¥nn oY
NI X772 Y719 DprTan yantit 0N nnaN
TN TR 1'on NX AN TN ')
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What can YOU
do to help?

Hydroassist - n'¥j7"9xn Dw

?71TYY 0'713' DN TXD

Educate yourself about hydrocephalus

Know your signs and symptoms of shunt failure

Know the kind of shunt you have child and the shunt
surgeries you have had

Keep a diary of symptoms if diagnosis is unclear,
especially when symptoms come and go

Find a neurosurgeon you like who will follow you on a
consistent basis

NIMY2I9 X7 NI'TA (M7 D'YAnN TWUND

Thorough Careful
History Exam

Shunt Brain
series imaging
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Shunt tap

ICP monitoring

Invasive
testing

Shunt exploration

Last, but not least- TIME (don’t be afraid
to give it time if diagnosis is unclear)

11A n‘-ll—‘-zn

2011 o179xN TN 7w Case study e

medical center of central texas
Case 1:

12-month-old girl, history of 23-week prematurity, meningitis and ventriculitis requiring ventricular
subgaleal shunt at 2 month and converted to VP shunt at 5 month of age. VPS infected required
externalization, underwent multiple lysis of adhesion and VPS re-insertion on 06/27/19.

Presented with lethargy, bradycardic and hypertensive -

Well scan Presenting scan

210 NWRANN K7 21IW KD NIVY 24 1NKR7 .0210 AN AMTNN NINNID DR T .0IRY 97007 070N XO9INN
JINNY7 M TN 2 DMy 'RY TYUN XONNL7TA RNYN TNn
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Contrast injection in EVD showed absent of
communication between left and right ventricle.
Underwent endoscopic septostomy.

.DNTNN |2 12YNn 1IN 'DIROITIR NN Y¥7 107NN
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Underwent bilateral VPS placement, w/collapsed ventricles

Required 2x shunt revision due to ventricular catheter obstruction within 4 weeks

.DTPIN NN201 NI71A7120 MNTRIAN DIWNNN 7720 DY

Normative 8 month old anatomy shown in orange.

11-month corrected
age

Pan-suture shunt related craniosynostosis with significant microcephaly

Planned for expansion of skull with cranial distractors

7127120 nANNY? Y'won N7 10000
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After expansion of distractors

1N 77122 0YTNN ,N2ANNN NR NIVIAY 8

No shunt failure since (~6 months)
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William Whitehead

Jenna Koschnitzky.

VINYN X7 NT IWUNKD - WX XD
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= “Do you or your family member suffer from (does your chi
of) frequent or chronic headaches?”

= 29% of 634 children (between 19 months old and 12 years old)
= 42% of 213 adolescents (between 13-19 years old)
»  44% of 386 adults (between 20-45 years old)
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Mechanism of headache: The trigeminocervical complex

Seurce: Hellond 2!’.-‘1-’.#. . H&c‘gmgc:l

Cephalolgiz 34(10): 725

Friae s e i 2
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Secondary Headaches

Meningoal pain

Increased ntracranial oressure
Hydrocephalus
Mass [turmorn infection, cyst)

CSF leak (dural punsture heacache)

Meningitis

WasclUlar pain

-y

Head bleads

Source. amagicine Medscope.com High Blood prossurn

Damage o arteries and veins

,2NINAMA TPZNN .0N2 T7Nn X7 DNIX |FD.N'7 [N ANKRN .A'MTNA X' ,DMIYMN UKD 'ANON ' nranhh
JINDY INNKRN
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Primary headaches

Meningeal pain

Increased intracranial pressure

|EI"ISIDFI-1."5-"DE' Wil ar Muderate 4[.;?(3% ﬂr::; Hydrocephalus
headaches Ul Ak B CTRe e i) Mass (tumor, infection, cyst)
CSF lzak {dural puncture headache)
TE e Moderate or Severs 17% of the world's

Migraines : i Meningitis

pain population
Cluster Severe Fain 0.1% of the _world’s Vascllar pain
headaches b papuktan

Head bleeds
High blood pressure

Damage to arteries and veins
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Quality | Region | Severity Time Associated Treatment
features
Migraine  Throbbing | Unilateral | Moderate 4-72 hours | Nausea/vomiting | lbuprofen
Sensitive to: Sumatriptan
Severe light Propranolol
noise Topiramate
motion Amitriptyline
Botox
Tension Pressure Bilateral | Mild Hours-days | None Tylenol
headache or M5AIDS
Maderate
Cluster Sharp Unilateral | Severe < 3 hours Restlessness Oxygen
headache Ipsilateral facial | Verapamil
autonomic
features:
watery eye
bloodshot eye

N'RIN NTY DR 'MONY DND O'RN 12 "MOoN W' ,N1Nam 7w n1'nony Qo112

Migraine stats
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NATIONAL CONFERENCE ON HYDROCEPHALUS
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Health Care Transition Model (GotTransition.org)

3-12 months after
transfer and ongoing care

e Transfer

¢ Discuss

Transition o Track documents/ s Confirm transfer
Policy progress transition provider o completion
plan Communication « Pediatric

consultation as
needed

I Ages 12 to ~20 Ages 20 to ~80

Transition ‘ Tracking Transition Transition Transfer Transition
Policy | and Readiness/ Planning of Care/ Completion/
Monitoring Self Care Initial Adult ongoing care/

' Assessment Provider Visit Consumer
Feedback
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Pediatric vs Adult
Neurosurgical Practice

 Pediatric Neurosurgeons

« Hydrocephalus as a chronic disease — ‘longitudinal’ care

* Recognize that all problems are not found on a ‘test’
» Adult Neurosurgeons

 Treat all problems as episodic (“call me if it's broken”)

* Someone else diagnoses / ‘We fix’ / Someone else follows
* These practices look very different to patients and families

* Previously - Peds Neurosurgeon did all parts of care
HACONNE
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Transition models

« Same Pediatric Neurosurgeon at the Same Pediatric Institution
 No real ‘transition’ (until the doctor goes away)

« Same Pediatric Neurosurgeon at a Different Adult Institution
* No change in ‘evaluation’ sphere
* Possibly big change in navigating new system & process

« Different Adult Neurosurgeon at a Different Adult Institution

* This is the most common situation — and is usually the most
disruptive to families

HACONNE
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Longitudinal Care Tenets

* Avoid shunt surgery unless a clear physiologic need is present
* Do not assume that every symptom is related to hydrocephalus
» Most new concerns are not due to hydrocephalus

* The care is often more than shunt, ETV, or hydrocephalus
issues

» Standard adult health maintenance

* Epilepsy, headaches, sleep disorders, psychological/behavioral issues
» Bowel and bladder continence

» Mobility, ADLs, spasticity, wheelchairs

 Educational and vocational issues

You deserve transitional and longitudinal care

* Own this issue locally

 Take advantage of the resources that the Hydrocephalus
Association has to offer

» Help the Hydrocephalus Association to help you
» Share your lessons with us

 Help us to advocate on your behalf

 Support us through the Walks, or your gifts

* We can make a difference that lasts a lifetime

LIA AARE
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Fetal Surgery External Drain Shunt ETV/CPC

DTN 27W2 D'RIIP DN INKA PRI TT-E [ Tcama yioa anir Ow 7iar9 ?nxaar701'RY nidwnn [0 nn
J22W 19 YW 0Mpzn NING W 0NN 0'Y71T'AI NT'9' N1'9021 .NINNSNNA

NN 'R NIANP 0'N'WY7 N TN WO ARINTITENT'D N1'o0a .o I1cam-a anrr 191 ADHA
ADHD %w ni'aan nioinn?

?executive functioning nidwnn [0 nn

What is the impact of hydrocephalus
on executive functioning?

» Executive functioning difficulties can include problems with...
o |nitiation (getting started)

= Cognitive flexibility (adjusting to changes; coming up with
new solutions)

s Working Memory (keeping multiple things “in mind” at the
same time)

= Prospective Memory (remembering to remember)
= Behavioral Inhibition (staying in control of your behavior)
o ...and more
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ow.... Google Text-to-Speech
Google Inc. - November 6, 2013

>
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.The next thing anything can happen

.1 still get anxious with every headace
...The constant guessing game

We are scared to travel

We worry we won'’t recognize a malfunction
?2Will | get lost

?2Will | wake up

?Will we get to hospital on time

?Will the MRI be normal

?Will things get worst
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THINGS YoU
THINGS THAT cAN
MATTER coNTRoL
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WHAT YoU SHoULD FocUS o
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Elements
of Resilience -

Less or not Learnable individual Changeable external
changeable skills factors
* Biology * Mindfulness/salf- = Secial connection

AWarenNesas

* |nstitutions
» Self-regulation

Mental flexibility

» Dptimism

Self-efficacy

niwa ,self regulation ,01719T1'" 01N D'OIMZXI D71 1YW Y2V RY NITNAY 7Y DPOINYTN
.0"n1an o self-efficacy ,nimosix ,Nmawnn

[T 7197 72aN7 710! 17 DA ,0719 TN .0MANI NNDWN 12 ,0MINN OV N'¥I0Y'R 0'7'ONn D'NNAN DR
.stop 7nwna oMxy?

An Adversity leads to Beliefs

which lead to Consequences (emotions, behaviors)
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Mental Flexibility:

Thinking Traps

Thinking Trap Sample Inner Thought Consequence Ask Yourself...
Overgeneralization  I'm hopeless Culting Look at behavior - |3
there a speclfic
behaviar that explains
the situation?
Mind reading | knivee they think I'm lazy  Decreased Speakup did | ask for
rommunication infeernation®
Perscnalizing [T &l rry [zl Sadness, guill, Lok auleeard — how did
‘wilhdrawal olhers or circumnslances
cantributa?
Extermalizing IU= &l the leacher's faull  Anger and Lok inweard — how did |
anrassion conlribula?
All or nothing If 1 don't get & good grade Perfectionism Shades of grey — what
thinking orithis test | will b= a nuancz am | missing ?
failura
Character Strengths
A ; i CURIOSITY creativity s
wareness and use of strengths is a .
S kindness & » LoNESTY O 5
powerful tool to build self-worth - perseveranceQ r_lh m
@2 humor o
9
GR"E{‘TITU DE HE_I E appredation of FE
forggenass Z B beautyand 3 »
=] A
E FAIRNESS = excellence ﬁ Z
ﬁ PERSPECTIVE =2
4 HOPE o o
spirituality teamwork
PRUDENCE

s 771 P Rarrmprasd Hewrr

social intelligence
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