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Since 1998, two developments have led to concerns that the EDS nosology needs to be substantially revised. The
first development was the clinical and molecular characterization of several new EDS variants, which
substantially broadened the molecular basis underlying EDS. The second was the growing concern, in the
absence of genetic diagnosis, that the hypermobile type of EDS had an expanded phenotype, may be genetically
heterogeneous, and that the diagnostic criteria currently in use were inadequate. Furthermore, there is a dire
need for the development of guidelines formanagement for each type of EDS to allow both the specialist and the
generalist to care for affected individuals and their families. We have been meeting together as an international
consortium over the past 2 years to establish these new criteria and management and care guidelines
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INTRODUCTION

The Ehlers–Danlos syndromes (EDS)
have fascinated people throughout the
ages. The first report of this disorder dates
back to Hippocrates (fourth century
BC). For many centuries, affected indi-
viduals earned their livings as The Elastic
Skin Man, The India Rubber Man and
The Human Pretzel, amazing their
audiences in fairgrounds and circus side
shows by exhibiting contortionist tricks
and a remarkable ability to stretch their
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[1657] provided a first partial description,
but the first classical description of the
syndrome in the medical literature is
attributed to Tschernogubow, a Russian
dermatologist in 1891 [Tschernogubow,
1891; Denko, 1978]. In 1901 and 1908,
respectively, the Danish and French
dermatologists Edvard Ehlers [Ehlers,
1901] and Henri-Alexandre Danlos
[Danlos, 1908] identified people with
striking alterations in the mechanical
properties of the skin and in the 1930s the
condition received its eponymous title,
and, by this, its scientific respectability
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[Parkes Weber, 1936]. In the mid-20th
century it was suggested that a genetic
defect in the collagen “wickerwork” of
the connective tissues probably ac-
counted for the phenotype and not
much later the first genetic defect was
identified as a deficiency of lysyl hydrox-
ylase, a collagen modifying enzyme
[Krane et al., 1972].

The Ehlers–Danlos syndromes are
classically defined as a heterogeneous
group of heritable disorders of connec-
tive tissue characterized by articular
hypermobility, skin hyperextensibility
ally raising awareness of The Ehlers–Danlos
the progression of EDS throughout the world.
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and tissue fragility affecting skin,
ligaments, joints, blood vessels, and
internal organs [Steinman et al., 1990].
Classification of this clinically and
genetically heterogeneous group of
conditions began in the late 1960s.
Barabas [1967] and then Beighton
[1970] recognized sufficient diversity
in the clinical presentations and natural
history to delineate five apparently
discrete types of EDS. In 1986, a
nosology was proposed at a meeting in
Berlin, which formalized the nomen-
clature of the various types [Beighton
et al., 1988]. In the Berlin Nosology,
eleven subtypes were recognized
and each subtype was designated a
Roman number. Developments in
the elucidation of the biochemical and
molecular bases of EDS, together
with increasing clinical experience,
permitted refinement of the nosology,
leading to the Villefranche nosology
[Beighton et al., 1998]. This nosology
proposed a simplified classification into
six major subtypes, for which major
and minorclinical criteria were def-
ined, and substituted the previous
Roman numeral types by a descriptive
nomenclature.

Since 1998, two developments
have led to concerns that the EDS
nosology needs to be substantially
revised. The first development was
the clinical and molecular characteri-
zation of several new EDS variants,
which substantially broadened the
molecular basis underlying EDS. The
second was the growing concern, in
the absence of genetic diagnosis, that
the hypermobile type of EDS had an
expanded phenotype, may be geneti-
cally heterogeneous, and that the
diagnostic criteria currently in use
were inadequate. Furthermore, there
is a dire need for the development of
guidelines for management for each
type of EDS to allow both the specialist
and the generalist to care for affected
individuals and their families.

At the First International Meeting
on EDS held in Ghent, Belgium, in
September 2012, an International Con-
sortium on EDS was formed with the
objective to convene a group of clini-
cians, scientists and lay members of the
EDS Community to come to grips with
the increasingly difficult aspects
of definition and management of EDS
types, to define research agenda’s,
and to continue EDS meetings.
Ehlers–Danlos Support UK (EDS UK)
and the Ehlers–Danlos National Foun-
dation (EDNF) took up the task to fund
this enterprise and develop a framework
in which this work could be completed.
Five working committees were estab-
lished, including a (i) Steering Com-
mittee (consisting of the chairs of each of
the other four committees, a represen-
tative from EDS UK and EDNF and a
representative from OMIM), and com-
mittees on (ii) classical EDS, (iii) hyper-
mobile EDS, (iv) vascular EDS, and (v)
rare subtypes of EDS. Since it has
become clear that the clinical character-
istics of manyof the types of EDS extend
well beyond the realms of skin and
joints, specific working groups (pain,
fatigue, cardiovascular, gastrointestinal,
orthopedic, oromandibular, physical
therapy, Beighton scoring, neurology,
allergy/immunology, psychological as-
pects) engaging specialists from all areas
of medicine, were organized to review
specific manifestations and formulate
recommendations. Each committee
and working group were made up of
several specialists representing multiple
countries and disciplines as well as had
representation from the patient support
groups worldwide.

The type-specific committees were
charged with performing a comprehen-
sive review of the literature and defining
the nosology and diagnostic criteria of
each EDS type. The working groups
also were charged with reviewing the
literature with a further focus on
management. Each group was also
charged in identifying the areas of
needed research. These groups met in
person or through tele/videoconferenc-
ing on a regular basis over a two-year
timespan.

The proposed criteria, literature
review and recommendations were
presented to other professionals working
in the field during an International
Symposium on the Ehlers–Danlos
Syndrome in New York, in May 2016,
and manuscripts were subsequently
circulated for critical review. The
work presented in this issue of the
American Journal of Medical Genetics,
Seminars in Medical Genetics represents
the consensus of the group after critical
review of the literature and considering
the professional experience of each of
the authors.

The Consortium is the beginning
of a process that should be ongoing. It
will (i) identify a set of participants that
can revise the classification on an
ongoing basis, (ii) implement both
general and type specific registries to
help better define the natural history,
medical history, and epidemiology of
EDS, (iii) be the basis of periodic
international scientific meetings to
advance recognition and treatment,
and (iv) support smaller disorder specific
meetings to focus on advances and to
define needs for research. This effort
will continue forward with the support
of the newly formed international
charity The Ehlers–Danlos Society,
which was established with this mission
at its forefront.
ACKNOWLEDGMENTS

We wish to thank all the participants
within the Consortium for their tireless
long work over the past few years to
help bring this effort to the forefront.
We also acknowledge the contributions
of many professionals and lay persons
alike to the recognition and under-
standing of these disorders. We would
also like to thank our generous spon-
sors including but not limted to the
Ehlers-Danlos National Foundation
(now the Ehlers-Danlos Society) and
the Ehlers-Danlos Support UK.
REFERENCES

Barabas AP. 1967. Heterogeneity of the Ehlers-
Danlos syndrome: Description of three
clinical types and a hypothesis to explain
the basic defect(s). Brit Med J 2:612–613.

Beighton P. 1970. The Ehlers-Danlos syndrome.
London:WilliamHeinemannMedical Books.

Beighton P, De Paepe A, Danks D, Finidori G,
Gedde-Dahl T, Goodman R, Hall JG,
Hollister DW, Horton W, McKusick VA,
Opitz JM, Pope FM, Pyeritz RE, Rimoin
DL, Sillence D, Spranger JW, Thompson E,
Tsipouras P, Viljoen D, Winship I, Young I.



INTRODUCTION AMERICAN JOURNAL OF MEDICAL GENETICS PART C (SEMINARS IN MEDICAL GENETICS) 7
1988. International nosology of heritable
disorders of connective tissue, Berlin, 1986.
Am J Med Genet 29:581–594.

Beighton P, De Paepe A, Steinman B, Tsipouras P,
Wenstrup RJ. 1998. Ehlers-Danlos syn-
dromes: Revised nosology, villefranche,
Ehlers-Danlos national foundation (USA)
and Ehlers-Danlos support group (UK). Am
J Med Genet 77:31–37.

Danlos M. 1908. Un cas de cutis laxa avec tumeurs
par contusion chronique des coudes et des
genoux (xanthoma juvenile pseudo-diabe-
tique de MM Hallopeau et Mace de
Lepinay). Bull Acad Med 117:626–628.

Denko CW. 1978. Chernogubov’s syndrome: A
tranlsation of the fist modern case report of
the Ehlers-Danlos syndrome. J Rheumatol
5:347–352.
Ehlers E. 1901. Cutis laxa, neigong zu
haemorrhagien in der haut, lockerung
mehrerer artikulationen. Derm Zschr
8:173–175.

Krane SM, Pinnell SR, Erbe RW. 1972. Lysyl-
protocollagen hydroxylase deficiency in
fibroblasts from siblings with hydroxyline-
deficient collagen. Proc Natl Acad Sci USA
69:2899–2903.

Parkes Weber FF. 1936. Ehlers-Danlos syndrome.
Proc R Soc Med 30:30–31.

Steinman B, Superti-Furga A, Royce PM. 1990.
Ehlers-Danlos syndrome. In: Fernandes J,
Saudubray JM, Tada K, editors. “Inborn
metabolic diseases, diagnosis and treatment.
Berlin: Springer. pp 525–561.

Tschernogubow AN. 1891. Ein Fall von
Cutis laxae. Protokoly Moskowskawo
venereologitscheskawo idermatologitsche-
skawo obtshestwa 1:23–29.

van Meek'ren J. 1657. Das 29. Capitel "Von
einem weichlichen Spanier.” In "Rare und
wunderbare Chyurgisch- und Geneessk€un-
stige Anmerkungen/wie solche for f€unff
Jahren/und also kurtz nach seinem/des
Authoris, t€odtlichen Hintritt/auf vielf€al-
tiges Anhalten und Begehren/denen Kuns-
tliebenden zu Gefallen/ans Liecht
gegeben/nunmehro aber auch der Hoch-
teutschen Nation zu Nutz getreulich
€ubersetzt und zum Druck bef€ordert.
Durchgehends mit Kupffen gezieret/und
mit einem vollkommenen Register
vershen.” N€urnberg/In Verlegung Paul
F€urstens/Kunst-und Buchh€andlers/seel.
Wittib und Erben, pp 186–188.


