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FETAL BRAIN DISRUPTION SEQUENCE - FBDS

e FBDS fenotypovy prejav vyplyvajuci z narusenia vyvoja mozgu v 2. az v€asnom 3. trimestri,
s mikrohydranencefaliou , poklesom intrakraniadlneho tlaku a kolapsom lebecného krytu -
Russel et al. 1984

e zavazna kongenitalna mikrocefalia

e zrastene, pripadne prekryvajuce sa lebecné sutury
e prominujuca okcipitalna kost

e scalp rugae s normalnou vlasou liniou

e spasticita

e epi zachvaty / myoklonické krce

Russell LJ, Weaver DD, Bull MJ, Weinbaum M (1984). In utero brain destruction resulting in collapse of the fetal skull,
microcephaly, scalp rugae, and neurologic impairment: the fetal brain disruption sequence.Am J Med Genet 17:509-521



FETAL BRAIN DISRUPTION SEQUENCE - FBDS

3-4 wks: neural tube closure

] geneticka pricina

2-3 mo: prosencephalon development (delécia de novo, AR mutacia, delécia + mutacia)

3-4 mo: proliferation

3-5 mo: migration

enviromentalne faktory

5 mo-postnatally: organization

Birth to end of puberty: myelination

: : : >
Prenatal development | postnatal

Figure 6: timeline of human cortical development, peak times. X-axis represents months of gestation.




FETAL BRAIN DISRUPTION SEQUENCE - Etiopatogenéza

Exogénny inzult ? Geneticka pricina ?
e obliteracia arteria carotis interna bilateralne e Konsanguinita — Anatdlia (Turecko)
e difuzny hypoxicko-ischemicky inzult e |zolovany vyskyt mikrocefalie

e v.s. AR viazanost

TTTS / TRAP sekvencia

e v literature sa prelina terminoldgia:

infekCné agens s nekrotizujucou vaskulitidou
(TORCH)  FBDS

* microhydranecephalia
e hereditary brain degeneration

expozicia teratogénom / drogam (kokain)
* microcephaly with simplified gyral pattern

* microlissencephaly

trauma (tentamen suicidii, autonehoda)



FBDS fenotyp a familiarny vyskyt

Fetal brain disruption sequence in sisters. Alexander IE al.(1995). Europ J Pediat 154:654—657.

The novel genetic disorder microhydranencephaly maps to chromosome 16p13.3-12.1.
Kavaslar GN. Et al. (2000). Am J Hum Genet 66:1705-1709

Hereditary fetal brain degeneration resembling fetal brain disruption sequence in two sibships.
Schram A . et al. (2004). Am J Med Genet 127A:172-182.

Familial microhydranencephaly, a family that does not map to 16p13.13-p12.2: relationship with
hereditary  fetal brain  degeneration and fetal brain  disruption sequence.
Behunova J. et al. (2010) Clin Dysmorphol. 19(3):107-18

konsanguinita = MHAC - 16p13.3-p12.2



FBDS fenotyp a familiarny vyskyt

e Human mutations in NDE1 cause extreme microcephaly with lissencephaly [corrected]. Alkuraya FS
et al. AmJ Hum Genet. 2011 May 13;88(5):536-47

e Novel NDE1 homozygous mutation resulting in microhydranencephaly and not microlyssencephaly.
Guven A et al. Neurogenetics. 2012 Aug;13(3):189-94

e Deletion 16p13.11 uncovers NDE1l mutations on the non-deleted homolog and extends the
spectrum of severe microcephaly to include fetal brain disruption. Paciorkowski AR et al. Am J Med

Genet A. 2013 Jul;161A(7):1523-30.

e The scaffold protein Ndel safeguards the brain genome during S phase of early neural progenitor
differentiation. Elife. 2014 Sep 23;3:e03297. Houlihan SL et al.

NDE1 homozygotna mutacia 16p13.11 = mikrohydranencefalia = FBDS



Kazuistika — fenotypu fetal brain disruption sequence

28 rocna primigravida RA a OA negat e UZ skrining llIl. trimestra v 29 t.g. v rajone
BPD 27+4, HC 26+4
laboratorny skrining v gravidite v norme AC 28+5, FL 29+0
prenatalny biochemicky skrining v norme FL/BPD 80 % (71-87%)  FL/AC 22% (20-24%)
HC/AC 1,00 (1,01-1,21) FL/HC 22 % (19-21%)
UZ skrining I. trimestra v rajéne v norme BPD/OFD 81% (70-86%)

v 20 t. g. hospitalizacia pre zakrvacanie
realizovany aj UZ skrining Il.trimestra e 37 t.g. prenatalna poradna na klin. pracovisku

(morfol. vnorme, BPD - 20+6, HC 20+3) susp. porucha vyvoja neurokrania, mikrocefalia



Kazuistika — fenotypu fetal brain disruption sequence

* limitované akustické podmienky , susp. abnormalny vyvoj neurokrania plodu
* HC sa neda nastavit, BPD 75 mm - 30+0 (-6 SD)
e AC330,51 mm -36+6, FL 70,62 mm - 36+1

Transvaginalna sonografia neurokrania plodu v 37. tyzdni gestacie



Kazuistika — fenotypu fetal brain disruption sequence




Kazuistika — fenotypu fetal brain disruption sequence

MRI T2 sekvencie, 38. gestacny tyzden



Kazuistika — fenotypu fetal brain disruption sequence

USG CNS : nemoZné — uzavretie fontanel

Neurol: hypertonus a generalizované myoklénie

Oftalmol: bez loziskovych zmien o¢ného pozadia

. skrining katarakty negativny

o
. ’

. péro 39 t.g. cisarsky rezom

Genetika: 46, XX
e dievéa, 3010g / 48 cm, APG9/10/10, ph 7,32 a CGH - prebieha

e OFC28cm (-4SD)

zvySovany enteralny prijem toleruje, ale sondované
* po 36 hod. preklad na odd. patol. novorodencov

v hlbokom spanku na chrbte chaba mandibula so
- dodiagnostikovanie, konzilidrne vysetrenia zapadavanim jazyka

(neuroldg, oftalmoldg, genetik)



FBDS

Holoprosencefalia

cortical plate

subplate

intermediate zone

ventricular zone

Encefalomalacia a kortikalna atrofia
po preruseni TRAP sekvencie akardia

Fetal brain disruption sequence
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Hydranencephaly: cerebral spinal fluid instead of
cerebral mantles

Piero Pavone' , Andrea D Praticd', Giovanna Vitaliti', Martino Fu..gglerid, FEenata Rizzo™, Ennico F"ar.—:unn:l",
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Table 1 Differential diagnosis of hydranencephaly with hydrocephalus, holoprosencephaly, porencephaly

Hydranencephaly Hydrocephalus Holoprosencephaly Porencephaly

Head circumference MNormal or slightly smaller Larger Mormal Mormal
Midline malformations Absent Absent Present Absent
Brainstem anomalies Absent Absent Present Absent
Intact cortical rim Absent Present Present Present
Dilated third ventricle Absent Present only in obstructive forms  Absent Absent

Angiographic investigation EBilateral internal carotid Mormal Mormal Involvernent of middle
artery occlusion (not always) cerebral artery resulting
in localized areas of cortical
destruction

Facial malformations Absent Absent Present Absent

Surgical treatment Doubt Useful Mot advisable Mot advisable




Figure 1 Care= 2 A andd 1B, Awial and Sacsttal viesws of e Fetal bead al 7 wesks” gesitation. There i hormogenenuseschogenic matersl replacing the
cenabral hernspfees. Male presenation of the thatami snd cersbelum. C, Axial view of the letal head al 73 weske” gestalion Shows mmechoic Buid

filling the s palenionial space. Part ol the posienor sspect of the occpital lobe & viuakeed D, Sonographec wiew of the pasteriorn o shews preser-
wation of the cerebedumand cisterna msgna. Bath chanid plesses and the censbial talx aee identilied. E, Magneic resorance imaging al 32 wesks

Sagittal and conanal visws confim the diagross of ydanencephaly.

Findings Durning the Early Stages of Disease

Waldo Sepuiveda, MDY, Hermaon Cortes-Yepes, MDD, Amy E H'-u:lﬂg.!l-.l'!'.l', Victar D-::-:r-:_gu. I,
Edgmerdo Corral, MID, {Frestave :'l-.l'u!l'u_g':'r, NI

http://www.jultrasoundmed.org/content/31/5/799.full.pdf

Table 1. Fetal Hydranencephalky: Clinical Cases

Case MA y Parity Reasonfor Referral GAwk HC mm TCD, mm Sonographic Findings Remarks

1 i Abnioimnal fetal brain 23 212 187 Absent cerebral hemispheres; Crug abuse, TOP
& secand-timester homogeneowus material filling
SCEM the supratentarial space, normal
appearance of the cerebellum
and lorain stem, portions of the
chaoroid plexuses and the ceretbral
faibx identified
Abnommnal fetal brain i Same as incase 1 plus posterior Termn delieery, early
& secand-timesier aspect of the ocripital conex neoratal death
sCan visible

Threatensed miscarmage, 2 L 2 Same as incase 1 plus remnants Miscarniage, post-
suspicion of holoprossen- of lateral veniricles, circle of Willis ~ mortem exam-
cephahy present inaticn confirmed

prenatal findings

Suicide atternpot Same as in case 1 plus remnants Abortion attempt at

of lateral verniricles 200wk, suicide
atternpt at 23 wik,
TQP

GA indicates gestational age; HC; head circumference; MA. matemal age; TCD, iransverse cerebellar dismeter; and TOP; temmination of pregnancy.
#/alues below the ffth percentile according to gestational age ?




AAN Summary of Evidence-based Guideline for CLINICIANS

PRACTICE PARAMETER: EVALUATION
OF THE CHILD WITH MICROCEPHALY
(AN EVIDENCE-BASED REVIEW)

This is a summary of the American Academy of Neurology (AAN) and Child Neurology Society guideline (Neurology )
regarding evaluation of the child with microc ephaly. Recommendations are prf:-l.{:-nln-'ni for neuroimaging, genetic testing, and screening for
coexistent conditions.

NEUROIMAGING
Meuroimaging may be considered useful in identifying structural causes in the evaluation of the child with microcephaly
(Level C).

MRI often reveals findings that are more difficult to visualize on CT, such as migrational disorders, callosal malformations,
structural abnormalities in the posterior fossa, and disorders of myelination, and is considered the superior diagnostic test.

GENETIC TESTING

Targeted genetic testing may be considered in the evaluation of the child with microcephaly in order to determine a
specific etiology (Level C).

Microcephaly has been associated with numerous genetic etiologies. Because the genetics of microcephaly is a rapidly
evolving field, current data underestimate the importance and relevance of genetic testing as part of the diagnostic
e .1|le|fl{}l'l '-‘urnr m 1|'|{:- microc -—1|_1h.1|1, genes |'|_1-.e Lueen jl"'.u-.:ul-—‘-i .'--'|1|'| spec ific |_1|'u—'r|ut1r|_1e-. d”{}‘-"-ll'll-_ t_irl-.{:'h-_'d clinic d|

METABOLIC TESTING

There is insufficient evidence to support or refute obtaining metabolic testing on a routine basis for the evaluation of the
newborn or infant with microcephaly (Level U).

Microcephaly is common in global developmental delay (GDD) and the yield of metabolic testing may be higher when the

following are present: parental history of consanguinity, family history of similar symptoms in relatives, episodic symptoms,
developmental regression, extrac ranial organ failure, or spec ific |Ir1{ill'l'|:;-u on neuroimaging. Metabolic testing may have a
higher yield w vhen microc ephaly remains unexplained after other ev aluations have been done.



AAN Summary of Evidence-based Guideline for CLINICIANS

PRACTICE PARAMETER: EVALUATION
OF THE CHILD WITH MICROCEPHALY
(AN EVIDENCE-BASED REVIEW)

EPILEPSY

Because children with microcephaly are at risk for epilepsy, physicians may consider educating caregivers of children
with microcephaly on how to recognize clinical seizures (Level C).

There are insufficient data to support or refute obtaining a routine EEG in a child with microcephaly (Level U).

CEREBRAL PALSY

Because children with cerebral palsy (CP) are at risk for developing acquired microcephaly, serial HC measurements
should be followed (Level A).

Because children with microcephaly are at risk for CP, physicians and other care providers may consider monitoring them
for early signs so that supportive treatments can be initiated (Level C).

MENTAL RETARDATION
Because children with microcephaly are at risk for developmental disability, physicians should periodically
assess development and academic achievermnent to determine whether further testing and rehabilitative efforts are
warranted (Level A).

OPHTHALMOLOGICAL AND AUDIOLOGICAL DISORDERS
Screening for ophthalmological abnormalities in children with microcephaly may be considered (Level C).

Certain microcephaly syndromes are characterized by sensory impairments. Early identification of visual and hearing

deficits may help identify a syndrome and the need for supportive care of the child.




BRAIN

A POURMAL OF MELROLOEY
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A developmental and genetic classification
for malformations of cortical development:
update 2012

A. James Barkovich,” Renzo Guerrini,”> Ruben |. Kuzniecky,? Graeme D. Jackson™® and
William B. Dobyns”-®

1. Malformations due to abnormal neuronal and glial proliferation or apoptosis
1.1 Decreased proliferation/increased apoptosis: Microcephaly with/without

normal cortex.
1.2 Increased proliferation/decreased apoptosis: Megalencephaly with/without
normal cortex.
1.3 Abnormal proliferation (abnormal cell types)
2. Malformations due to abnormal neuronal migration
2.1 Lissencephaly/subcortical band heterotopia spectrum
2.2 Cobblestone complex
2.3 Heterotopia
3. Malformations due to abnormal cortical organization (including late neuronal

migration)
3.1 Polymicrogyria and schizencephaly




Dakujem za pozornost
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