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Connective tissue is everywhere — EDS is a group of multisystemic disorders

* Bluish and/or grey sclerae  ® Anterior chamber
e Strabismus abnormalities

e Refractory problems * Keratoconus or

e Microcornea keratoglobus

C(Kypho-)scoliosis)—

e Craniofacial features *® Periodontitis and/or
e Gingival retraction early tooth loss

| * Dental crowding * High-arched palate
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* Visceral ptosis
* Rectal prolapse
e Bladder

e Perforation of
Gl tract

* Visceral rupture

e Diverticulitis diverticulae

e Rupture of gravid e Functional
uterus Gl problems

4( Pectus excavatum and/or carinatum )

" Carotido-cavernous e Aortic root dilatation
fistula and/or dissection

* Mitral valve ® Arterial aneurysm
prolapse and/or dissection

® Joint contractures \
* Joint hypermobility

e Osteopenia and/or osteoporosis

* Congenital (bilateral) hip dislocation

e Talipes equinovarus  * Hallux valgus |

* Pes planovalgus * Hammertoes J

e Striae rubrae et atrophicae ® Thin, translucent skin

* Inguinal and/or umbilical hernia ® Hemosiderotic scars

* Soft, smooth, velvety skin * Molluscoid pseudotumors
» Skin hyperextensibility » Subcutaneous spheroids
* Widened atrophic scars * Acrogeria

* Bruises, hematomas » Piezogenic papules

* Muscle weakness and/or myopathy )

4( e Exercise intolerance

Malfait F et al Nat Rev Dis Primers, 2020



Many Related Concerns Not in the
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What constitutes the Ehlers-Danlos Syndromes?

* Musculoskeletal pathology
» Skin complications
 Other structural tissue fragility

* For all but hEDS -
identifiable genetic variation
causing changes in production and/or
function of collagen & related structural
proteins




hEDS Diagnostic Checklist

* Hypermobility

e Skin, Other Tissues, Body shape

* Family history of hEDS
* Pain and Joint Instability

* Exclusions / Other diagnoses
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A Continuum : Hx, PEX, and Ix HSD hEDS Rare Types

Common Musculoskeletal Concerns Across All

Skin Concerns Common in EDS

Other Soft Tissue Concerns Common in EDS

Musculoskeletal Concerns Typical of a Rarer Type of EDS

Skin Concerns Typical of a Rarer Type of EDS

Soft Tissue / Visceral Concerns More Typical of a Rarer Type of EDS

Monogenic Pathological Genetic Variants




Findings common to all types of EDS:

Generalized Joint Hypermobillity
Joint Instability - Subluxations, Dislocations
Injury to Ligaments and Tendons, Soft Tissues
Reduced awareness of position (proprioception)
Wear on joints — secondary osteoarthritis

Pain - Joint (arthralgia), Muscle (myalgia), Nerve
(neuralgia)

Musculoskeletal
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In rarer types of EDS:

Severe curvature of the spine — Scoliosis, Kyphosis
Abnormal joint shape — Dysplasia — e.g., hip
Dislocations from birth e.g., congenital hip dislocation
Clubfoot

O O O O

Musculoskeletal




VEDS, BCS, spEDS, pEDS, mEDS



VEDS, cIEDS, SpEDS, mcEDS



In rarer types of EDS:

o Changes in skull and facial bone structure, and facial
features. e.g. VEDS

Musculoskeletal

o Short stature
o Low muscle tone from birth — congenital hypotonia
o Tightening of tissues — congenital contractures

o Very low bone density and spontaneous fractures




Findings common to all types of EDS:

o EXxcessive stretch (elasticity)

o Soft and smooth texture

o Stretch marks from adolescence (excluding causes
such as rapid weight gain / loss, steroid treatment)

o Thinned scars — ‘papyraceous’

o Piezogenic papules

o Family history of similar concerns

o Ease of bruising
o Slow wound healing




Other Causes of Bruising and Haematomas:

 Steroids

* Cushing’s Disease

» Coagulopathy including Platelet dysfunction
and deficiencies

* Trauma




Stretch Marks from Adolescence

Other Causes:
* Obesity

* Pregnancy

* Cushing’s Disease

e Steroids

» Skin bleaching
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Seen in the rarer types of EDS

In CEDS:

O
O
O

Very excessive stretch
Severe haemosiderotic scars
Molluscoid pseudotumors

(spongy nodules — fatty tissue through atrophic scars)

Subcutaneous spheroids

(small calcified fat lobules (arms and legs)).




Severe — Atrophic and Haemosiderotic scars




Seen in the rarer types of EDS:
O

O
O
O
O

Severe bruising and haematomas
Severe varicose veins, typically both legs
Very thin skin

Ease of tearing / sloughing skin

Family history




Common - found to varying degrees:

o Eyes: short or long-sighted and
Other astigmatism,

Connective o Dental crowding / gum disease

o Hernias

o Gastrointestinal slow transit

o Rectal, Bladder, Gynaecological
Prolapse

o Family History

Tissues




Connective
Tissues

In some the rarer types of EDS:
o Eyes: corneal scarring
o Severe gum disease — Peri-odontitis

And life-threatening in rarer types of EDS:

o Aneurysm, Arterial dissection, Rupture

o Bowel and Visceral (organ) Rupture —
Including uterus in pregnancy

o Collapse of lung (pneumothorax)

o Aortic Root Dilation - ! Vasculopathies
like Marfan Syndrome

o Family History



Comparing HSD and hEDS

HSD hEDS
e GJH, LJH, PJH « GJH
« JHM — heritable trait  JHM — heritable trait
 MSK structural concerns  MSK structural concerns
« Joint instability « Joint instability
e Straining / soft tissue » Straining / soft tissue
iInjury iInjury
 MSK Pain « MSK Palin

Both can have related conditions e.g., autonomic, Gl etc.
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Comparing HSD and hEDS

hEDS
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Hypermobility Spectrum
Disorders

T — —

Hypermobile EDS

HSD or hEDS?

HSD hEDS

« GJH « GJH
 Plus 3 or 4 Criterion 2 signs * Skin pathology — milder variants

L seen in EDS
A few skin signs, and/or a | . |
 Tissue fragilities seen in EDS —

* Prolapse, and/or dental, hernia, prolapse...

» Marfanoid body shape, - Marfanoid body shape
« Cardiac valve pathology

Treat the person and their problems



Genotypes in the 2017 Revised EDS Classification

n B W N

L - TN - TR I -

11
12
13

EDS subtype

Classical (cEDS)

Classical-like (clEDS)
Cardiac-valvular (cvEDS)
Vascular (vEDS)

Hypermobile (hEDS)
Arthrochalasia (aEDS)
Dermatosparaxis (dEDS)
Kyphoscoliotic (kEDS)

Brittle cornea syndrome (BCS)

Spondylodysplastic (spEDS)

Musculocontractural (mcEDS)
Myopathic (mEDS)

Periodontal (pEDS)

Inheritance pattern
(AD, autosomal dominant;
AR, autosomal recessive)

AD

AR
AR
AD
AD
AD
AR
AR
AR
AR

AR
AD/AR
AD

Associated genes

COL5A1, COL5A2
frarely COL1A1)
TNXB

COLTIAZ

COL3A1 (rarely COL1A1)
Unknown

COLIAL, COLIAZ2
ADAMTSZ

PLODI, FKBP14
ZNF469, PROMS
BAGALTZ, B3GALTS,
SLC394A13

CHST14, DSE
COoL12A1

CiR, C15

Musculoskeletal

Other
Connective

Tissues
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2018: Variant in AEBP1 (Blackburn et al, 2018) AND 2020: Variant in COL1A1/A2 (Morlino eta |, 2020)



Genetic Screening vs Targeted Testing

Population Prevalence Distribution of Diagnoses

HSD and EDS — Per Million of the General Population:

1in 500 to 1in 800
2000 with HSD or EDS
hEDS—1in 3200 -1 in 5000
cEDS — 1 in 20-40000 382 EDS (20%)
vEDS — 1 in 1-200000
Others — 1 each in million 70 Rare type (3-4%)



My clinic experience of targeted testing
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