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Generalized joint hypermobility, defined using the Beighton
criteria (!5/9), can be seen in up to 40% of school-age children
depending on race, ethnicity, gender, and prior physical training
[Forleo et al., 1993; Larsson et al., 1993;Decoster et al., 1997; Rikken
-Bultman et al., 1997; Remvig et al., 2007a]. However, generalized
joint hypermobility may also be seen in many heritable connective
tissue disorders (HCTDs), including but not limited to Ehlers–
Danlos syndrome (EDS), osteogenesis imperfecta, and Marfan
syndrome. In individuals presenting with generalized joint hyper-
mobility, it is often desirable to determine whether this trait is a
benign physiological variant or a manifestation of one of the
HCTDs [Engelbert et al., 2003]. Clinical diagnostic criteria and
molecular diagnostic testing help define many of the HCTDs. The
most commonly used diagnostic criteria and nosology for the
heterogeneousEhlers–Danlos syndromeswere definedbyBeighton
et al. in 1997 [Beighton et al., 1998]. Notably, however, there are no
molecular diagnostic tests to rule inorout thehypermobility typeof
EDS, which is arguably the most common type.
Often, the most perplexing situation is when the vast majority of

HCTDs can be ruled out using established criteria, leaving an
individual with undiagnosed generalized joint hypermobility. Is
this a familial trait and, if so, does it represent the higher end of the
spectrum of normal joint mobility with little clinical consequence?
Is it the so-called benign joint hypermobility syndrome (BJHS) that
many would argue is not so benign [Adib et al., 2005]? Or does this
represent the hypermobility type of EDS? Currently, the clinical
criteria established to diagnose and distinguish BJHS or EDS
hypermobility type are non-specific and not mutually exclusive
[Remvig et al., 2007b].
The Brighton criteria (Table I) define an individual with BJHS as

currently having, or having had a history of, generalized joint

hypermobility [Grahame et al., 2000]. This takes into account the
frequent observation that joint hypermobility decreases with age.
Often, it is noted that an individual classified as having generalized
joint hypermobility as a child or adolescentmay not have a positive
Beighton score as an adult. The Brighton criteria also use muscu-
loskeletal pain as a major criterion for diagnosis of BJHS; thus, the
more current terminology for this ‘‘not so benign’’ condition is the
joint hypermobility syndrome (JHS). Minor criteria for diagnosis
of the BJHS (also previously known as the hypermobility syndrome
(HMS)) include joint instability or dislocations, a marfanoid body
habitus, and soft subtly stretchy skin. Other HCTDs need to be
excluded.However, there is noobjective diagnostic testing of BJHS/
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HMS and the diagnosis is based on clinical evaluation and history.
The Beighton score is reliably reproducible but it is affected by race,
ethnicity, gender, age, and prior physical training. Once again, for
the adult, age and disuse may decrease one’s joint mobility. The
Brighton criteria attempt to take this into account by including a
history of joint hypermobility as a major (or minor) criterion.
Putting this into practice is subjective, as many patients will recall
certain ‘‘acts’’ or ‘‘tricks’’ that they used to be able to perform but
notnecessarily the specificmovementsused in theBeightoncriteria.
However, byprior definition,BJHS/HMS is oftenmore appropriate
to use in the adult with chronic pain whomay not have generalized
hypermobility currently but only a history of it.
The hypermobility type of EDS is defined by generalized joint

hypermobility (Beighton score !5/9) and soft, ‘‘velvety’’ skin that
may or may not be appreciably hyperelastic (Table II). Of concern,
assessment of soft or velvety skin is subjective and not scientifically
reproducible [Remvig et al., 2009]. Often, EDS hypermobility type
is the ‘‘default’’ diagnosis of children with generalized joint hyper-
mobility and pain without signs or symptoms of another HCTD.
Such childrenwill frequently have apositiveBeighton score and soft
skin with no atrophic scarring. Whether or not this represents

familial joint laxity without clinical consequences or the hypermo-
bility type of EDS is often unclear. Indeed, the hypermobility type
of EDS is not necessarily defined by the presence of clinical con-
sequences such as joint dislocation, which is only aminor criterion.
It is the experience ofmanywho see such patients that generalized

joint hypermobility is found within families in a pattern consistent
with autosomal dominant inheritance. However, younger children
may be difficult to diagnose as it is often very difficult to distinguish
familial joint laxity from the hypermobility type of EDS, and young
children normally have relatively loose joints. It is also not uncom-
mon to have one of the parents describing themselves as having had
joint hypermobility when younger and currently complaining of
chronic musculoskeletal pain and other symptoms which could be
consistent with a diagnosis of either BJHS/HMS or hypermobility
type EDS. Thus, multiple diagnoses may exist within the same
family describing the same disorder of a heritable, autosomal
dominant, generalized joint laxity essentially at different stages of
their lives.
Could BJHS/HMS, familial joint laxity, and/or the hypermobility

type of EDS exist within the same family? Certainly this is possible,
but the frequency that this is observed would argue that familial
joint laxity, EDS hypermobility type, and BJHS/HMS significantly
overlap and are often clinically difficult to distinguish OR, in fact,
represent aphenotypic continuumwhose symptomsaremoreoften
related to activity and age rather than the underlying genetic defect.
Indeed, Tofts et al. [2009] put forward the argument that clinically,
we are interested in identifying those who have secondary con-
sequences of their generalized joint hypermobility, such as pain or
joint dislocations, for which they use the term ‘‘joint hypermobility
syndrome’’ independent of the underlying diagnosis. Thus, the
symptoms from generalized joint hypermobility (JHS) may occur
in multiple HCTDs, including, but not limited to, EDS, BJHS/
HMS, Marfan syndrome, and/or osteogenesis imperfecta.
We accept that this phenotypic spectrum likely represents mul-

tiple genetic etiologies and influences (genetic, hormonal, age, and
environmental). Such patients warrant consideration of further
diagnostic evaluation for one of the clearly defined HCTDs [Tofts
et al., 2009]. When no other disorder can be elicited, such patients
are often labeled as having BJHS/HMS or EDS hypermobility type
as the ‘‘default diagnosis.’’ While there is agreement that such
patients often ‘‘fit’’ into a HCTD, without clearer delineations of
terminology and diagnostic criteria, there can be honest disagree-
ment on whether this should be described as BJHS/HMS or EDS
hypermobility type.
Ultimately, a more appropriate ‘‘label’’ for this group is needed.

As the genetic etiologies are discovered, we will likely find specific
subgroups. In addition, by ‘‘lumping’’ all those with such strong
phenotypic similarities, we may also be able to better define subtle
differences in the phenotypic spectrum (such as those having a
Marfan-like habitus) thatmay facilitate future differentiationbased
upon genotype.
It is our collective opinion that BJHS/HMS and EDS hypermo-

bility type represent the same phenotypic group of patients that can
be differentiated from other HCTDs but not distinguished from
each other. Clinically, we serve this population better by uniting the
two diagnostic labels. With this approach, we can strive to better
define the phenotype and improve measurable outcomes of this

TABLE I. The 1998 Brighton Criteria for a Diagnosis of Benign
Joint Hypermobility Syndrome [Grahame et al., 2000]

Major criteria
(1) Beighton score of !4/9
(2) Arthralgia for >3 months in >4 joints

Minor criteria
(1) Beighton score of 1–3
(2) Arthralgia in 1–3 joints
(3) History of joint dislocation
(4) Soft tissue lesions >3
(5) Marfan-like habitus
(6) Skin striae, hyperextensibility, or scarring
(7) Eye signs, lid laxity
(8) History of varicose veins, hernia, visceral prolapse

For a diagnosis to be made either
Both of the major criteria must be present
OR one major and two minor
OR four minor
AND other disorders of connective tissue need be excluded

TABLE II. Major and Minor Diagnostic Criteria for the
Hypermobility Type of Ehlers–Danlos Syndrome

[Beighton et al., 1998]

Major criteria
(1) Beighton score of !5/9
(2) Skin involvement (hyperextensibility and/or smooth,

velvety skin)
Minor criteria

(1) Recurring joint dislocations
(2) Chronic joint/limb pain
(3) Positive family history
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patient population. Furthermore, we recognize that it is important
that, in those hypermobility patients who develop potentially
debilitating symptoms of chronic fatigue or polyarthralgia, what-
ever the underlying cause, there should be prompt and appropriate
intervention [Keer and Grahame, 2003].
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