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Quiz!

Hair, nails, skin and teeth as a clue to syndrome diagnosis

Sofia Douzgou Houge
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®  RARE DISEASES

hair as a clue to
diagnosis

 which condition?

* what is the presenting clinical picture?

* what imaging studies you should look for/request?

* inheritance?

Timer Z, Mpller LB. Eur J Hum Genet. 2010;18:511




ATP7A variants - Menkes Disease (Kinky Hair)

* X-linked

A clinical spectrum of disorders including
* Menkes Disease
* Occipital Horn Syndrome
« Distal motor neuropathy

« Encodes a protein with the role of regulating
copper levels in the body

Tiimer Z, Moller LB.
EurJ Hum Genet. 2010;18:511

I Effects on Cu-Requiring Enzymes in Menkes Disease

= Lysyl hydroxylase -
connective tissue features,
skin and joint laxity, bladder
diverticula, osteopenia,
vascular tortuosity,
premature rupture of
membranes

* Tyrosinase — Pale hair

Biochemical findings
Low copper L% (73/50)
Lo ceruloplasman 900 (RY/R)

De Feyter s, Beyens A, Callewaert B. Journal of Inherited Metabolic Disease. 2023;46(2):163-173

Cytochrome -c-oxidase —
Leigh-like picture

Dopamine beta hydroxylase
— temp instability, ptosis,
neurological effects

29, 0001 (6009, 0.034,1.000

ATP7A-related disease
(Kinky Arteries)

+ delayed myelination

+ white matter changes (may mimic
a leukodystrophy)

+ transient temporal lobe
abnormalities

+ global atrophy
+ subdural hygromas
+ tortuous cerebral blood vessels

Magnetic Resonance of Myelination and Myelin Disorders.

MS van der Knaap, J Valk. 3 ed. Springer




Uncombable hair syndrome

: 191480
UNCOMBABLE HAIR SYNDROME 1; UHS1
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Basmanav FB, Cesarato N, Kumar S, et al. JAMA Dermatology. 2022;158(11):1245-1253.

Br Heart J 1986;56:321-6

Cardiac abnormalities in familial palmoplantar
keratosis

N PROTONOTARIOS, A TSATSOPOULOU, P PATSOURAKOS,
D ALEXOPOULOS, P GEZERLIS, S SIMITSIS, G SCAMPARDONIS

From the Departmen of Cardiology, 401 Army General Hospital, Athens, Greeee

Table | Clisical data on 9 patients with paimoplantar heratos

Sealp Aair Cardias veras

Case No W) Sex  oberwatis  Brechydactyl  Curved mls  Cardiacigm (aga ar ansat)

] M4 . . AVF euerent VT (17 yr)
H 7 M+ = Normal Any

3 nooM o+ . . - (2 yr)
4 oM - ] VT = 3017 g0}

3 » M . - s ¥y
H oM Avympromaric

7 noOoE s . v M Syncape x | (16 yr)t
1 @ B+ + 54 Palpiasion (31 yr)

H w B+ H v Normal Avymptomanc

AVP, airioventricules prosthesss, 54, faurth hesrt sound; SM, sywodic murmur; VT, ventricular tachycardia.
*The putient died saddenly » few mondhs lwer

Naxos disease

Autosomal recessive
Woolly hair is present from birth; diffuse
ma

during the first year of life

+ Age-dependent arrhythmogenic
cardiomyopathy: in the classical founder
cohort, cardiac penetrance approaches
100% by adolescence, although severity is
variable

+ Caused by a homozygous 2-bp frameshift

deletion in JUP, encoding plakoglobin:

NM_002230.4:¢.2038_2039del,

p.(Trp680fs)

Protonotarios A, Asimaki A, Basso C, et al. JACC: Advances. 2025,4(2):101547.




INSR-Related Severe Insulin Resistance Syndromes

* 147670

INSULIN RECEPTOR; INSR Treatments under investigation

HGNC Approved Gene Symbel: INSK
Cptagenstic location: 195111 Comomsic coonlimsies {CACRAN) 197, 111.363.7,384 414 wam .

* Recombinant Human Insulin-like
Growth Factor 1 (rhIGF-1)

* Recombinant Human Leptin
(Metreleptin)

*also, hyperkeratosis and acanthosis nigricans

Gene Reviews, updated 2025

* Macrocephaly

* Which clinical follow-up you will
request?

10

Czeschiket al, 2013

ABCC9-Related Cantu syndrome

TABLE |, Cardisc Manifestations in Cantu Syndrome

Fatlont 1 Patient 2
4 years O manths 31 years

Tharasic asetic aneurgse
Comgemital heart defects
Po4

Cartine rypeirny
Cardemyapthy
Cardie hyperuophy
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rogurgtation/uicuspid incampetence
M| repurgtatiorsmitrl inczmpeteree
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Pravisusly rapartad patlents
83 years [35 menths 10 50 years]*
e

wst®

*also, headaches!
(n=58)

Hiraki et al., 2014
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« 96% of body covered with
thick and long (>5 cm) terminal
hair

« Relative macrocephaly

« Hyperplastic gingivae

a0l

Chromosome 17

Sun et al, 2009

« 96% of body covered with thick ' .

and long (>5 cm) terminal hair
ER TR N

« Scoliosis =

* Spina bifida P —

Zhu et al, 2011

Position effect on FGF13 associated with X-linked
congenital generalized hypertrichosis

De Stefano, PNAS, 2012
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Nails (and hair) as a clue
to diagnosis

swhich condition?

-intellectual disability

-delayed growth

-hypoplastic, 5th digit nails and
phalanges

- hirsutism

Gorlin RJ et al. 2001.
4th ed. Oxford University Press.

Santen

n

etal, 2012
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Coffin-Siris syndrome

1970, Coffin and Siris, 3 children

-severe intellectual disability

-delayed growth

-hypoplastic, 5th digit nails and phalanges
- other, minor skeletal findings

-hypotonia

-postnatal growth deficiency
-microcephaly

-lumbosacral hirsutism
-hearing loss

-CHD

- AD, mutations in genes (12 so far) encoding subunits of the
SWI/SNF complex, also known as the BAF complex, which functions
as a chromatin remodeling factor.

Gorlin R et al. 2001.
5th ed. Oxford University Press.
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ewhich condition?

- intellectual disability
- epilepsy
- broad thumbs

- Great toes anonychia (absent nails)

Santenetal., 2012

CETTERS

genetics

Mutations in the voltage-gated potassium channel gene
KCNH1 cause Temple-Baraitser syndrome and epilepsy

G Simorms' 1%, Lachian D Rash' 4, ouria Craveord, Linlin Ma', Ben €

«+ intellectual disability

« epilepsy

« dysmorphic facial features

broad thumbs

great toes with absenthypoplastic nails

> two women with epileptic seizures and children
with TMBTS were shown to have low-level
mosaicism of the familial KCNH1 mutations
(Simons et al. 2015) demonstrating that mosaic
mutations in KCNH1 can lead to eplleptic
seizures In otherwise unaffected individals.

Case from Dyscerne
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Zimmerman-Laband Syndrome

< ID

Ano/hyponychia

Gingival fibromatosis and dental defects

* Hypertrichosis

Gorlin R et al. 2001.
Sth ed. Oxford University Press.
Bazopoulou-Kyrkanidou et al. 1990
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Syndromic disorders caused by gain-of-function variants in KCNH1, KCNK4, and KCNN3
—a subgroup of K+ channelopathies

Gripp K et al, EIHG, 2021
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Skin as a clue to
diagnosis

24




« 3 child of healthy, remotely consanguineous couple
+ Mild gross motor delay; Frequent falls after achieving late ambulation
« Left sensorineural hearing loss (complete)

25

]
o [}

Biallelic KITLG variants lead to a distinct spectrum of hypomelanosis
and sensorineural hearing loss

m S T T

Vona et al., JEADV, 2022

Global developmental delay
Feeding and nutritional difficulties
Sleep difficulties
Relative macrocephaly

26

Balance and coordination difficulties
Oromotor difficulties:
Unclear speech, drooling and feeding difficulties
Impaired eye coordination

27




NF1

Global developmental delay

Feeding and nutritional difficulties

Sleep difficulties
Relative macrocephaly

ATM
comp heterozygous

Balance and coordination difficulties
Oromotor difficulties:
Unclear speech, drooling and feeding difficulties
Impaired eye coordination

T5C1

28

Consensus clinical diagnostic criteria for tuberous sclerosis complex
Northrup et al 2021]: TSC possible with either

+ one major clinical feature or

* two or more minor features

Major features

Angiofibromas (23) o fibrous cephalic plaque

Cardiac rhabdomyoma

Multiple cortical tubers and/or radial migration lines

* Hypomelanotic macules (3 macules that are at least 5 mm in
diameter)

« Lymphangioleiomyomatosis (LAM) (See Clinical Diagnosis,
*Note.)

* Multiple retinal nodular hamartomas

« Renal angiomyolipoma (22) (See Clinical Diagnosis, *Note.)
« Shagreen patch

« Subependymal giant cell astrocytoma (SEGA)

« Subependymal nodules (SENs) (2)

+ Ungual fibromas (22)

Minor features

+ Sclerotic bone lesions

+ "Confetti” skin lesions (numerous 1- to 3-mm hypopigmented
macules scattered over regions of the body such as the arms and
legs)

* Dental enamel pits (>3)
* Intraoral fibromas (22)
* Multiple renal cysts

30



https://www.ncbi.nlm.nih.gov/books/NBK1220/
https://www.ncbi.nlm.nih.gov/books/NBK1220/#tuberous-sclerosis.Clinical_Diagnosis
https://www.ncbi.nlm.nih.gov/books/NBK1220/#tuberous-sclerosis.Clinical_Diagnosis

Linear sebaceous
nevus with mosaic
RAS/MAPK pathway
gene mutations

Nat Genet. 2012 10;44(7):783-7
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A Case Report: First Long-Term
Treatment With Burosumab in a
Patient With Cutaneous-Skeletal
Hypophosphatemia Syndrome

Tobias Liped ", Tilmann Wailbom , Nicolas Terfiesner”, Freark Prenel
Manuela Siekmeyer ' and Kataln Dittrich”

Loa Maria Marz "™, Fiorian Buerger™, Nieis Ziegelssch', Martin Zenkar”, ise Wisiand”,
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Proposed tumour surveillance in mosaic HRAS-related RASopathy

20 aveTENATC RV 69 17% IR 800
s
© RHABDOMYOSARCOMA (RMS) © WILMS TUMOUR (RENAL)
the (1/69)
Complete ultrasound of the pelvis and lower abdomen Renal ultrasound with retroperitoneal Doppler

Perform with a full bladder when feasible to improve tissue visualisation

Every 3 months Every 3 months

Use the same imaging interval throughout surveillance. Combine with the pelvic/lower abdominal ultrasound.
Startimmediately at diagnosis Continue through age 7

Continue through age 5 Routine renal surveillance may stop after the seventh birthday.
Escalate to regional MRI Extrapolated surveillance

If haematuria or complete urinary retention develops. Based on protocols for established paediatrc Wilms predispositon.

One coordinated ultrasound appointment every 3 months: pelvis + lower abdomen + kidneys.

Windrich et al., Clin Cancer Res 2024
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Teeth as a clue to
diagnosis

Which condition?

Intellectual disability

Dysmorphic features

Cheloids

Accessory cusps on the lingual side of incisors

Deepthi DA, et al. J Clin Diagn Res. 2017;11(5):2105-ZJ06. Figure 3.

Consensus group: 52 participants » 41 institutions » 11 countries » 6 patient advocacy groups representatives

Talon cusps are accessory cusps on the lingual side of incisors
27% of primary incisors and 70-92% of permanent ones

CREBBP, EP300 are strongly expressed in both incisors and molars

Lacombe et al. J Med Genet 2024
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Glass syndrome — SATB2 - AD

Clinical Genetics, 2017, DOI: (10.1111/cge.13121)

Culler Jones syndrome

Truncating and zinc-finger variants in GLI2
are associated with hypopituitarism

Corder et al, 2022

« SHH protein acts as a crucial factor that patterns the ventral forebrain and is

« Occasional pituitary hypoplasia and/or holoprosencephaly also seen in patients
with Pallister-Hall syndrome caused by GLI3 mutations

required for the division of the primordial eye field and brain into 2 distinct halves.
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