TR VT, ;
Ej_; OMCeO Udine

INSEVAISIgNE
di aspetto “strano”

Alessandro Spinelli

genetista clinico
Centro Coord. Reg. Mal. Rare Friuli Venezia-Giulia




Regole per tutte le stagioni

@ Tratti peculiari del volto possono associarsi ad anomalie
congenite multiple e/o a disordini del neurosviluppo. In particolare
nei casi di disabilita intellettiva e di ritardo globale dello sviluppo, siano essi isolati
o sindromici e ricorrenti o singoli, oggigiorno la moderna genetica di laboratorio
consente di giungere a una diagnosi eziologica piu 0 meno una volta su due.

@ La buona pratica (ma anche le norme di legge vigenti in Italia) vorrebbe che i
test genetici richiesti per le indicazioni appena menzionate, al pari della gran parte
degli altri scenari clinici, siano preceduti e/o seguiti o da una visita di genetica
clinica o da un counseling mirato, in rapporto al preciso quesito diagnostico e alla
locale disponibilita di idonee figure professionali.

@ Alcuni test genetici forniscono quasi sempre risposte di interpretazione
immediata e chiara. Il piu delle volte, pero, I'interpretazione dei risultati delle
analisi di laboratorio di piu recente introduzione richiede un vasto background
tecnico e un notevole impegno di tempo. Ci limiteremo, per semplicita, a
sottolineare che I'equazione “presenza all’interno di un referto di varianti
genetiche non specificate” = “diagnosi certa e definitiva di malattia genetica” e

sbagliata.



dys-mor-phic (dis-mor'fik) 1. perminmg w dvsmorphology. 2. charae-

Definizioni e

wrgan. 2. allon , . Yoabi to appear in. different morphological
The term dysmorphology was first coined by David R e

Smith (USA) in 1960s. It implies the study of human dys-mor-phol-o-gy (i
congenital defects and abnormalities of body
structure. The term dysmorphic is used to describe Dorland's lllustrated Medical Dictionary, 32nd ed.
individuals whose physical features are not usually

found in other individuals of the same age, sex and

ethnic background. “Dys” = disordered or abnormal

and “Morph” = shape.

About 3% of all children born will have a
What to Call a Svndrome significant  congenital malformation  (high
) burden of morbidity, mortality, disability and
hospital admissions).

ETIOLOGY CENTRAL Single minor anomaly: 15% of all newborns, 3%
..|.!|.':I'...-;=|i;.h.:.I':i.|'|-!-.l-.'l.l.. i.'!i.l.:]l.:j':-.nl.- Iu .l lsll.l}:.:..l.-'l.:: |..I.Ir.“| e have an associated major anomaly. Two minor
can test for the etiologic factor by cytogenetic, anomalies: less common, 11% have an
molecular or i || means, and the csul associated major anoma|y_

o 8 e Three or more minor anomalies: unusual (1%),

PATIENT CENTRAL 90% have an associated major anomaly

If patients are placed centrally in defining syn- 40% of idiopathic ID is associated w/ 3 or more
dromes, then the consequences for the patient . .
should be the main determinant in splitting and anomalies (80% manI").
lumping of syndromes. The consequences for External minor anomalies in the head and neck
o i I"I",lull' f_'.ll",';i,':l'.,',":l'_",'l e TP region and in the hands = 70% of all minor
of inheritnee or sk of recurrence [Cohen, 1976] anomalies.
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Definizioni: terminologia standard(izzata)
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Epicanthus

Definition:
Subjective: A fold of skin starting above
the medial aspect of the upper eyelid and

arching downward to cover, pass in front
of and lateral to the medial canthus

Comments:

In extreme cases, the skin fold can start
as high as the eyebrow [Hall et al.,
[2007]]. This is called epicanthus
superciliaris.

Synonyms:
s Epicanthal Fold
= Epicanthus Palpebralis

Table 1 Epicanthal fold classification

T

Epicanthal Fold

Types Description

Patterns

Epicanthus I'he pretarsal fold runs parallel to the upper evelid margin

supraciliors

Epicanthus The upper evelid skin covers the tarsal border and the lacrimal lake partially as i

tarsalis converges at the medial canthos

Epicanthus The upper evelid skin completely covers the lacrimal lake and the medial ungle of the
palpebralis palpebral fissure

Type  Epicanthus The lower evelid skin covers the lacrimal lake, cresting a reverse epicanthal fold

IV INVErsus

Duke-Elder, 1952




Coarse face: what’s in a name?
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. Weight
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9. Chest and Trunk
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l. Skin and Hair
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. Use of Radiographs for Measurement

. Developmental Data
. Prenatal Ultrasound Measurements

5. Postmortem Organ Weights
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Prevalence:
2.5-10/100000 worldwide

Incidence:
0.5-1/10000 live births




Summary of bene fracture during infoncy
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Dalla clinica al laboratorio di genetica e viceversa

Diagnosi clinica Indagine genetica
(entita clinica) (entita clinico-molecolare)
gestaltica/euristica

sistematica/algoritmica

Definizione di casi non

Indagine diagnosticati, non
genetica diagnosticabili, atipici,
composti

Defining the Phenotype in Human
Genetic Studies: Forward Genetics

and Reverse Phenotyping
Hum Herpd 2004:58 13




Gli ambiti di interesse cambiano
ma il metodo clinico e universale

Diagnosrs Salent features Clonmment

Clinical H/O repeated fractures with minimal Mild cases have subtle signs and family history
trauma, positive family history, blue sclera, may be missed unless specifically asked for
hypermobility, dentinogenesis imperfecta,
pre-senile hearing loss, short stature, long
bone deformities

(zenenc 1 Linkage analysis: 2 Direct mutation Large family with clear separation in normal and
detection abnormal subjects is needed for linkage analysis.

Mutation analysis is labour intensive, expensive
and not 100% sensitive

Routine and “Bone™ | Routine investigations (serum calcium, Routine bone biochemistry is always normal,

Biochemistry phosphorous, alkaline phosphatase etc.) 2 except increased urinary calcium excretion in

Biochemical markers of bone turnover: nearly half. Bone turnover (osteocalcin) and

serum osteocalcin, urinary collagen cross resorption (collagen cross links) is increased

links, n-telopeptides, etc

Specialised collagen Fibroblast culture and collagen biochemistry Studies on collagen produced by cultured

biochemistry fibroblasts are “gold standard™ but can be normal

in 10%-15%

Bone histomorphometry Double tetracycline labelled iliac crest Reduced trabecular and cortical volume,

biopsy reduction in new bone formation

Radiological Osteopenia, under-ossified calvarium, Plain radiographs can be normal and hence
concertina appearance of long bones, bastlar cannot be used for “ruling out” Ol
invagination, cod-fish vertebra, wormion
bones, popcorn ossification

Bone densitometry Lumbar spine, femoral neck and whole bodv  Very useful test. Most patients have low BMD,

bone densitometry by dual energy x ray burt sensitivity unclear

absorptiometry




...piu anamnesi familiare

Standardized Human Pedigree Nomenclature: Update
and Assessment of the Recommendations of the National
Society of Genetic Counselors

Male . Unaffected L Consanguineous
marriage (optional)

) Female . . Affected Twins

Sex unknown »| (*) carrier (optional) 1) Dead



specialties will benefit from these developments. However, it has
been suggested that one medical discipline may instead be a victim S d | .
of this technology: medical genetics, specifically dysmorphology. INnaromo Ogla;

During a plenary session of the 2011 Meeting of the European

Society of Human Genetics, an expert and ma.rell;respectea’a speaker S genetlca Cl In |Ca p In

made this prediction, and one of the topics of a public debate in I _
the 2011 International Congress of Human Genetics in Montreal genera S

(] . \ [] [ . I
paraphrase Mark Twain, the rumors of the death of dysmorphology attivita s peC Id I Istica’

and medical genetics are greatly exaggerated. So if the rumored (ed e piu viva che mai)
death 1s not imminent, what 1s afoot:

Next-Generation Sequencing Demands Next-Generation Phenotyping,

RCM Hennekam & LG Biesecker, 2011 Labels (diagnoses) tend to stick, ghd it is
i genetic
cuumrl]mg clinics are applied in de.’nlmh with
patients, both in those cases in which a
diagnosis has been made as well as those
many situations in which no diagnosis has
been possible, It is perhaps in this latter
o rmr OF orw e we soen B situation that most skill is needed. To put our
own experience into perspective, about a half
of the patients we see at our tertiary referral
genetic counselling clinics leave without a
diagnosis. It is at least comforting for both
patient and doctor to know that by using a
database or a book such as this a reasonably
thorough search of the literature has been
made, and important for the doctor, that this
has been achieved in a short time,

What is clear is that syndrome identification
by using purely clinical criteria is likely to be
a necessary, but essentially preliminary step
which anticipates newer methods of making
definitive diagnoses, by cytogenetic,
biochemical or molecular techniques,

ADDHTIONAL
NVESTIGATIONS

Figure 1.11 Dysmorphology task analysis dug'rq.m.

Robin M. Winter & Michael Baraitser, 1991




Profilo minimo del genetista clinico

Diagnosi delle malattie genetiche

Prescrizione e interpretazione delle indagini genetiche e stima
del ‘rischio genetico’

Informazioni sulla malattia per le persone interessate:
che presentano la malattia

| familiari, che rischiano di avere la stessa malattia o di trasmetterla
Liaison con i laboratori dedicati
Indirizzamentoo alle (varie)

prese in carico specialistiche

Role of the clinical geneticist, BSHG
(tratta da F. Forzano, Genova 2007)




Who needs a clinical genetics evaluation?

= A history of intrauterine growth retardation or failure to thrive

= Abnormal growth (short, excessive)

= Abnormal or unusual facial features

»* Abnormal body and limb proportions or asymmetry

» Major and/or minor congenital anomalies

» Microcephaly, macrocephaly or craniosynostosis

= Ambiguous or abnormal genitalia, early or late onset of puberty
» Developmental delay or intellectual disability

» Hypotonia, hypertonia

= A relative with problems similar to those of patient

» Metabolic problems

» Bleeding tendency

= Vision or hearing loss

= A significant regression in developmental progress

= An unusual body odor

» Excessive unexplained vomiting

» Unusual behaviors, especially when associated with minor malformations
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