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Interessenskonflikte

® Ich versichere, meine Beitrage product- und firmenneutral zu

halten

® Die Veranstalter nehmen auf den Inhalt meines Vortrags keine
Einfluss

® Gegeniiber den Teilnehmenden lege ich hiermit folgende
Interessenkonflikte offen:
» Ich versorge GMA-Kurse
» lIch bin Ko-Authorin des SINDA-Manuals
» Ich bin Ko-Authorin des IMP-Manuals und versorge IMP-Kurse
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NEURODEVELOPMENTAL PROCESSES DURING HUMAN ONTOGENY

(Hadders-Algra, 2018, 2021)
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NEURODEVELOPMENTAL PROCESSES DURING HUMAN ONTOGENY

(Hadders-Algra, 2018, 2021)
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NEURODEVELOPMENTAL PROCESSES DURING HUMAN ONTOGENY
(Hadders-Algra, 2018, 2021)
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EARLY DETECTION OF NEURODEVELOPMENTAL DISORDERS

by means of
neurological,
neuromotor or

developmental

assessments
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CHANGING CONCEPTS in BRAIN FUNCTION
and EARLY DIAGNOSTICS

® Developmental milestones:
» Advantage: easy
» Disadvantage: large variation; only significance when multiple
milestones show delay
® Neurological examination:
» Muscle tone
» Reflexes and reactions
» Quality of spontaneous movements - variation!
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SPONTANEOUS ACTIVITY
HALLMARK OF NEURAL TISSUE

Neural activity Neural activity Hemodynamics
real-time (10Hz) AFIFOR (smoothed in time) . (1.2 seconds later)

https://youtu.be/G-4t0859db4
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CHANGING CONCEPTS in BRAIN FUNCTION
and EARLY DIAGNOSTICS

® Developmental milestones
» Advantage: easy
» Disadvantage: large variation; only significance when multiple
milestones show delay
® Neurological examination
» Muscle tone
» Reflexes and reactions
» Quality of spontaneous movements - variation!
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GENERAL MOVEMENTS (GMs)

Movements involving head, trunk, arms and legs

Present from early fetal life to 3-5 months CA: 3 phases

» Fetal / preterm: 9-10 wk PMA — 36-38 wk PMA
» Writhing: 36-38 wk PMA — 6-8 wk CA

» Fidgety: 2-5 mo CA - emergence goal directed movements

» Complexity = spatial variation

» Variation = temporal variation

Typical GMs characterized by movement complexity and variation

PR
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GMA: VIDEO-BASED ASSESSMENT
®  Video mandatory to evaluate complexity and variation
® At least 3 minutes of moving infant needed with infant in
adequate behavioural state (i.e., not crying, not sucking)
® Reliability in experienced assessors good (k > 0.80)
W gﬁﬁ?ﬁg}{"f Hadders-Algra 2018 @N“‘ T %"Eg umce
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GMs: TWO BASIC ASPECTS

1. At any GM-age: complexity and variation = reflecting

integrity of cortical-subcortical connectivity

2. Age specific changes, the development via writhing to

fidgety movements - maturation of the cortical networks

o ——— Hadders-Algra 2018 @ N 4 umce
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Atypical General Movements

Predict outcome best at fidgety GM-age (2-5 months CA)

2-5 mo CA: use of permanent networks in primary sensory, motor
and visual cortices (cortical plate)

Two aspects:

» || complexity & variation (definitely abnormal compl & var)

» Absent fidgety movements

In high risk infants with both signs:

» Sensitivity CP: 98% (95% CI: 74-100%)

» Specificity CP: 91% (95% CI: 83-93%)
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Standardized Infant NeuroDevelopmental Assessment (SINDA)

®Three scales
* Neurological scale
* Developmental scale
+ Socio-emotional scale

&

Joacr-llim' Pietz
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® Properties
* Age 6 weeks — 12 months
« Can be applied quickly and easily

SINDA: no expensive toolkit required
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SINDA’s NEUROLOGICAL SCALE

® 28 items, including 7 items on
quality of spontaneous
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SINDA Neurological scale
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SINDA’'s NEUROLOGICAL SCALE

® 5 domains: j,’
» Spontaneous movements (8 items .
pon _ ( ) P
» Cranial nerves (7 items) Y

» Motor reactions to postural stimulation (5 items)
» Muscle tone (4 items)
» Reflexes and reactions (4 items)

® 28 items: all scored dichotomously, typical or atypical

university of Hadders-Algra et al. 2019, 2020, 2021
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SINDA Neurological scale
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SINDA’s NEUROLOGICAL SCALE

. : . : —8, A a & A

® 28 items, including 7 items on ¥ W T e
quality of spontaneous movements S AN AR A -

. e W

Criteria and cut-offs for
dichotomous items independent of d

infant age
® Duration: < 10 minutes M

Y . .
Relatively quick and easy to apply 5 " | ]
® Good reliability @I @ s { \
; ; Hadders-Algra et al. 2019, 2020, 2021 L %
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Predictive validity of at risk score (<21)
of SINDA’s neurological scale

® 2 studies in at risk populations (n=181 and n=223)

® Predictive values for CP and intellectual disability at age 2 yr:

» CP: sensitivity: 91-100%
specificity: 81-95%
» Atypical: sensitivity: 83- 89%
specificity: 94-96%
® Very good prediction of neurodevelopmental
disorders at the age of 2 years
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Developmental scale form 2-6 mo

Name: First name: Birth date Ass. date: Corrected age (Mo). Assessor Hospital
Behavioural state: [ awake, alert [ sleepy,tired [ fussy, moody [ crying, cannot be assessed g/ Q
Additional clinical comments:
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SINDA'’s developmental & socio-emotional scale

® Developmental scale:
» 15 items per month: pass or fail

» cognition, communication, gross and fine motor domains |
> good reliability Y
» primary goal: caregiver counselling

» risk score (<7) predicts intellectual disability: sens: 77%; spec: 92%

® Socio-emotional scale:
» 6 items = 4 behaviours

» primarly goal: caregiver counselling; some assistance prediction
behavioural disorders

evelopmental Neurology
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SINDA'’s manual: richly illustrated, >160 videos

Padiatrische Neurologie

= p G
Standardized Infant
NeuroDevelopmental Assessment

Untersuchung zur Friiherkennung von
neurologischen Erkrankungen und
Entwicklungsstérungen im ersten
Lebensjahr

Kohlhammer

university of
groningen

SINDA: Standardized Infant ©
NeuroDevelopmental Assessment

An instrument for early detection of
neurodevelopmental disorders
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Mijna Hadders-Algra, Uta Tacke,
Joachim Pietz, and eike e Philippi
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® Five domains
1. Variation
2. Adaptability

® Properties

Infant Motor Profile

3. Symmetry
4. Fluency
5. Performance

» Age 3-18 mo (walking independently for some months)
» Video-based, self-produced movements
» Time needed: assessment 15 min, off-line scoring 10 min.

» Good reliability

» Prediction CP: sens 93%, spec 81%; ROC 0.89-0.99
» Excellent tool to design and evaluate early intervention

university of
groningen
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Infant Motor Profile

®* Five domains

1. Variation 3. Symmetry

2. Adaptability 4. Fluency

5. Performance

® Properties

» Age 3-18 mo (walking independently for some months)

» Video-based, self-produced movements

» Time needed: assessment 15 min, off-line scoring 10 min.

» Good reliability

» Prediction CP: sens 93%, spec 81%; ROC 0.89-0.99

» Excellent tool to design and evaluate early intervention

. s =
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Comparison GMA, SINDA and IMP

Property GMA SINDA neuro IMP
Age range <5 mo 6wk—-12mo 3-18 mo
(CA)

Video-based Yes No yes
Time needed

- video 5-10 min 15 min

- scoring 5 min <10 min 10 min

Prediction CP

- sensitivity 98% 91-100% 93%

- specificity 91% 81-95% 81%
university of Hadders-Algra 2021, 2022 @ N
groningen Grvelopmental Neurolo
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SUMMARIZING REMARKS EARLY DETECTION
of INFANTS at HIGH RISK of CP

® Importance of quality of spontaneous movements
(variation)
® Instruments using this principle: GMA, SINDA and
IMP - proper detection of high risk of CP
® Prediction at early age is never perfect:
» Be alert for false negatives
» False positives do not exist: neurological
deviancy at early age indicates the need of early
intervention
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