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Abstract

Autism Spectrum Disorder (ASD) is an etiologically and clinically heterogeneous group of
neurodevelopmental conditions, characterized by impairments in communication, social interac-
tion and restricted repetitive and stereotyped behaviors. Ehlers-Danlos Syndrome hypermobility-
type (EDS-HT; also known as Joint Hypermobility Syndrome), is the most common hereditary
disorder of the connective tissue. It is characterized by joint hypermobility and a wide range of
articular and non-articular manifestations, including disturbances in different systems due to the
widespread distribution of collagen in the body. The clinical presentations of ASD and EDS-HT
share several similar features, and although literature that relates these two conditions is scarce,
it suggests that a connective tissue disorder may contribute to autistic symptomatology. The pre-
sent work reviews the similarities in the clinical presentation of both conditions. In addition, the
case of a 12-year-old boy diagnosed with ASD in which autistic manifestations overlap and/or
might be explained by the presence of EDS-HT is presented as illustration.
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Resumen

Los Trastornos del Espectro Autista (TEA) constituyen un grupo etiológica y clínicamente
heterogéneo de condiciones del neurodesarrollo, caracterizadas por alteraciones en la comuni-
cación, la interacción social y por la presencia de comportamientos repetitivos y estereotipados.
El Síndrome de Ehlers-Danlos de tipo hipermóvil (SED-H), también conocido como Síndrome
de Hiperlaxitud Articular, es la enfermedad hereditaria del tejido conectivo más frecuente. Se
caracteriza por una hiperlaxitud articular y una amplia gama de manifestaciones articulares y
no articulares, incluyendo alteraciones en diferentes sistemas debido a la amplia distribución
del colágeno en el cuerpo. Las presentaciones clínicas de los TEA y el SED-H presentan varias
características similares, y aunque la literatura que relaciona estas dos condiciones es escasa,
sugiere que un trastorno del tejido conectivo puede contribuir a la sintomatología autista. El
presente trabajo revisa las similitudes en la presentación clínica de ambas condiciones. Además,
se presenta de manera ilustrativa el caso de un niño de 12 años de edad, diagnosticado con TEA,
en la que las manifestaciones autistas se superponen y/o podrían explicarse por la presencia del
SED-H.

Pal abras  cl av e: Trastornos del Espectro Autista, síndrome de Ehlers-Danlos, síndrome de hiperlaxi-
tud articular.

INTRODUCCIÓN

Autism Spectrum Disorders (ASD) are a hete-
rogeneous group of neurodevelopmental condi-
tions characterized by impairments in communi-
cation, social interaction and restricted repetitive
and stereotyped behaviors (American Psychiatric
Association, 1994). ASD encompasses clinical pre -
sentations in which distinctions are made accor-
ding to severity levels. Thus, categories such as per -
vasive developmental disorder not otherwise spe-
cified (PDD-NOS) and Asperger’s syndrome, which
were previously used to describe individuals who
did not strictly fulfill autism criteria (Einsenma -
jer et al., 1996), are now part of ASD since the
arrival of the fifth edition of the Diagnostic Statis -
tics Manual (DSM) (American Psychiatric Associa -
tion, 2013).

The prevalence of ASD is 60 per 10,000 in
developed countries (Newschaffer et al., 2009).
The etiology remains unknown and no biological
tests exist for its diagnosis. People with ASD
often display symptoms from other diagnostic
categories (Hofvander et al., 2009). Beyond the
above mentioned core features, developmental
(e.g.; intellectual disabilities), neurological disor-

ders (e.g.; epilepsy), psychiatric (e.g.; anxiety,
mood disorders, ADHD) frequently co-occur in
children with ASD and may have a significant
impact on the identification, treatment needs,
functional status, and progress of those affected
(Gillbert & Billstedt, 2000).

EDS is a group of Heritable Disorders of the
Connective Tissue (HDCT), which results from
defective protein synthesis (Hakim & Sahota,
2006). There are several subtypes of EDS but
common characteristics are generalized fragility
of tissue, inherent tendency to mechanical tissue
failure and joint hypermobility (JH), which is an
increased range of motion of the joints, usually
assessed with the Beighton score (Fig. 1) (Beigh -
ton, Salomon & Soskolne, 1973). The clinical
presentation of EDS is extremely heterogeneous
(De Wandele et al., 2013; Ghibellini, Brancati &
Castori, 2015). It includes disturbances in diffe-
rent systems due to the widespread distribution of
collagen in the body. The most common subtype
is the hypermobile type (EDS-HT) (also known
as Joint Hypermobility Syndrome) (Castori,
2012). Although no real prevalence studies have
been carried out,  experts point out a high fre-
quency of EDS-HT, especially in females. A pre-
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valence of 45 % has been reported in rheumatolo-
gic patients in England (Grahame & Hakim, 2006),
39 % in Chile (Bravo & Wolff, 2006) and 1 mi -
llion in France (Hamonet et al. ,  2014). Never -
theless, EDS-HT is under-recognized (Castori,
2012), which delays diagnosis considerably.

The onset of symptoms typically occurs in
infancy. Symptomatology tends to be milder in
this period becoming more severe in adulthood
(Castori, 2013). The diagnosis remains clinical
in the absence of a biological confirmatory test.
Two sets of diagnostic criteria are currently avai-
lable: Villefranche (Table 1) (Beighton, De Paepe,
Steinmann, Tsipouras & Wenstrup, 1998) and Brigh -
ton criteria (Table 2) (Grahame, Bird & Child,
2000). However, symptomatology of EDS-HT
involves not only musculoskeletal complaints,
but also many extra-articular manifestations not
explored by these diagnostic tools (Bravo & Wolff,
2006; Castori, 2012; Ghibellini et al., 2015). In
this regard, a larger clinical spectrum of EDS-HT
has been recently described (Colombi, Dordoni,
Chiarelli & Ritelli, 2015; Hamonet et al., 2014)
(Table 3), including osteoarticular, muscular, muco -
cutaneus, gastrointestinal, cardiovascular, urogy-
naecological, ocular, dental and neuropsychiatric

manifestations. Consi dering the wide range of
symptoms and the highly heritable nature of EDS-
HT, a holistic approach of the examination and
familiar anamnesis is needed.

ASD and EDS-HT are two conditions with a he -
terogenic clinical spectrum, sharing several similar

phenotipical features as presented in table 4. Ho -
wever, there is a lack of awareness on this sub-
ject, as evidenced by the scarceness of references
in the literature relating ASD and EDS. A recent
study evidenced that children with ASD have grea -
ter mobility of joints than healthy controls, (Shet -
reat-Klein, Shinnar & Rapin, 2014). In addition,
higher rates of JH and symptoms of autonomic dys-
function have been observed in adults with neurode-
velopmental diagnoses, compared to psychiatric and
healthy controls (Eccles et al., 2014). Another stu -
dy that assessed seven children with EDS found that
five of them had severe behavioral problems and
four had impaired social competences (Lumley,
Jordan, Rubenstein, Tsipouras & Evans, 1994).

To our knowledge, there is no work that addre -
sses the similarities in the clinical presentation
of ASD and EDS-HT. The case presented below
illustrates this purpose. Informed consent was
obtained from parents of the patient.
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Beighton score Left Right
side side

1. Passively touch the forearm with the thumb, while flexing the wrist 1 1
2. Bend the little finger back to ≥ 90° 1 1
3. Hyperextension of the elbows greater than or equal to 10º 1 1
4. Knees hyperextension greater than or equal to 10º 1 1
5. Touching the floor with the palms of the hands when reaching down without bending the knees 1

To tal /9

Figure 1
Beighton score (Beighton et al. ,  1973)



PATIENT PRESENTATION

We encountered a 12-year-old boy who was
referred to the Department of Rehabilitation Me -
dicine due to motor problems. The motor diffi-
culties, which started in early childhood, included
toe walking, poor stability in sitting position,
poor tonic control and regulation, difficulties in
object assembling, clumsiness with frequent falls
and bumps, difficulties to dress himself and to learn
to ride a bike.

Failure to respond to his name and random eye
contact when he was a toddler were described in
his medical record, as well as restricted interests
and stereotypic behaviors, such as repeating sequen -
ces of films, frequent hand washing and chewing
clothes. Preference for adults rather than children,
social withdrawal, lack of empathy and initiative
to share enjoyment, preference to stay in lying
position at the park rather than to play, food se -

lectivity, sensory particularities, such as auditory
and tactile hypersensitivities, altered temperature
sensitivity and high anxious manifestations for
small minimal injury, were also observed. There
was no language delay.

Learning difficulties were detected at school,
mainly in handwriting, attention and working me -
mory. Due to his slowness to finish classwork,
the teacher frequently asked him to complete work
during the break. In addition, the patient was bu -
llied at school, he had depressive symptoms (sui-
cidal thoughts and self-injuries) and school pho-
bia. These reasons motivated his parents to with-
draw him from school and since he reached 10 years
of age, the patient had been schooled at home.

Psychometric assessment revealed an intellec-
tual quotient of 113 (normal-range) with a hetero-
geneous cognitive profile, characterized by perfor-
mances in verbal comprehension and perceptive
reasoning domains suggestive of high potential,
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Tabl a 1
Cl as i fi cati o n o f EDS s y ndro mes  (Bei g hto n et  al . ,  1 9 9 8 )

New Former OMIM Inheritance

Classical type Gravis (EDS type I) 130000 AD
Mitis (EDS type II) 130010 AD

Hypermobility type* Hypermobility (EDS type III) 130020 AD
Vascular type Arterial-ecchymotic I (EDS type IV) 130050 AD

(225350)
(225360)

Kyphoscoliosis Ocular-scoliotic (EDS type VI) 225400 AR
(229200)

Arthrochalasia type Arthrochalasis multiplex congenita 130060 AD
(EDS types VIIA and VIIB)

Dermatosparaxis type Human dermatosparaxis (EDS type VIIC) 225410 AR
Other forms X-linked EDS (EDS type V) 305200 XL

Periodontitis type (EDS type VIII) 130080 AD
Fibronectin-deficient EDS (EDS type X) 225310 ?
Familial hypermobility syndrome (EDS type XI) 147900 AD
Progeroid EDS 130070 ?
Unspecified forms – –

AD= autosomal dominant; AR= autosomal recessive; XL= X-linked.
*= Major criteria: Hyperextensible and/or smooth, velvety skin, generalized joint hypermobility; Minor cri-
teria : Recurrent joint dislocation, chronic joint/limb pain, positive family history.



and a poorer performance (although in the normal
range) concerning processing speed and working
memory. No standardized measures of autism
severity, language ability or adaptive functioning
were available. The several examinations he under -
went, including neurological, psychiatric, psy-
chological and psychomotor assessments, resul-
ting in the diagnosis of PDD-NOS, dyspraxia and
dysgraphia.

At the time of consultation in rehabilitation
medicine, the main complaints were severe gene-
ralized pain (articular and muscular), chronic and
visual fatigue, and gait problems. The clinical
examination revealed a positive Beighton score
for JH (8/9), history of recurrent sprains and blocks,
dystonia, thin skin, abnormal scarring, easy brui-
sing, cutaneous hyperesthesia, hypotonia, dysau-
tonomia symptoms (excessive sweating, poor
thermoregulation, unexplained fever episodes, dry
eyes and mouth, dizziness), respiratory problems
(dyspnea, respiratory blockages, recurrent affec-
tions of the upper airways), oral and gastrointes-

tinal problems (gastroesophageal reflux, dental
problems, recurrent mouth ulcers), severe heada-
ches, sensory problems (hyperacousis, tinnitus,
transitory decrease of hearing, hyperaesthesia,
hyperosmia, exophoria) and proprioceptive dys-
function (clumsiness, frequent trip and fall, diffi-
culties in gripping and holding objects). Finally,
the patient’s father and brother had similar signs
(although milder), while the patient’s mother had
been diagnosed with fibromyalgia.

This clinical picture suggests an EDS-HT
according to Brighton (Grahame et al., 2000) and
Villefranche criteria (Beighton et al., 1998), con-
sidering the other manifestations described in the
EDS-HT spectrum (Colombi et al., 2015; Hamo -
net et al., 2014) (table 3), and in the absence of
other HDCT (i.e. Marfan syndrome).

DISCUSSION

This case highlights the similarities in the
clinical presentation of ASD and EDS-HT that
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Tabl e 2
Bri g hto n Cri teri a (Grahame et  al . ,  2 0 0 0 )

Majo r Cri teri a
1.  A Beighton score of 4/9 or greater (either currently or historically) 
2. Arthralgia for longer than 3 months in 4 or more joints 

Mi no r Cri teri a
1.  A Beighton score of 1, 2 or 3/9 (0, 1, 2 or 3 if aged 50+) 
2. Arthralgia (> 3 months) in one to three joints or back pain (> 3 months), spondylosis, spondylolysis/spondy-
lolisthesis.
3. Dislocation/subluxation in more than one joint,  or in one joint on more than one occasion. 
4. Soft tissue rheumatism. > 3 lesions (e.g. epicondylitis,  tenosynovitis,  bursitis).  
5.  Marfanoid habitus (tall,  slim, span/height ratio >1.03, upper: lower segment ratio less than 0.89, arach-
nodactyly [positive S Steinberg/wrist signs]. 
6. Abnormal skin: striae, hyperextensibility, thin skin, papyraceous scarring. 
7. Eye signs: drooping eyelids or myopia or antimongoloid slant.  
8. Varicose veins or hernia or uterine/rectal prolapse.  

The JHS is diagnosed in the presence two major criteria,  or one major and two minor criteria,  or four minor
criteria. Two minor criteria will suffice where there is an unequivocally affected first-degree relative.

JHS is excluded by presence of Marfan or Ehlers-Danlos syndromes (other than the EDS Hypermobility
type). Criteria Major 1 and Minor 1 are mutually exclusive as are Major 2 and Minor 2.

JHS: Joint Hypermobility Syndrome



merit increased awareness among health profes-
sionals, especially pediatricians who are frequen -
tly the first contact for parents and the first stage
in recognition (Plauché Johnson & Myers, 2007).

Certain characteristics often seen in ASD
might be explained by an HDCT such as EDS-HT.
The influence of motor and sensory capacity on
behavior is undeniable. In this regard, EDS-HT
characteristics such as motor difficulties, tissue
fragility, sensory hypersensitivity, autonomic
dysfunction and the consequences of propriocep-
tive impairments (impaired spatial localization,
clumsiness, frequent falls, instability, abnormal
posture, perception problems, bruxism, etc.) (Ha -
monet et al.  2014), may impact behavior in an
“autistic” way. These patients frequently avoid
noisy and hectic environments, and even physical
contact. Clumsiness and slowness may cause re -
jection by others, especially at school (Baeza-Ve -
lasco, Bulbena, Pailhez et al., in press). Isolation
is frequently reported by patients with EDS-HT
who often feel different and misunderstood (My -
erson, 1994; Baeza-Velasco et al. 2011a). Rejec -
tion experiences and a preference for isolation or
at least minimal social contact are also described

in people with ASD (White & Roberson-Nay,
2009). However in ASD these experiences are
related to impairments in social-emotional reci-
procity (deficits in back-and-forth flow of inte -
ractions).

Cognitive and learning problems such as dys-
praxia and dysgraphia, are frequent in patients with
EDS-HT (Ghibellini et al., 2015) as in ASD (Ma -
yes & Calhoun, 2007). Hand-wrist hypermobi-
lity along with proprioception troubles might
help explain writing difficulties in EDS-HT. In
this regard, therapeutic measures such as repeti-
tive practice may be counterproductive in these
patients, because it can cause pain and stiffness
(Kirby & Davies, 2006).

In the present case, behaviors such as a prefe-
rence to stay in a lying position rather than to
play, might be related to chronic fatigue and/or
dysautonomia, in which the transition from lying
to standing position leads to a state of physical
discomfort, with dizziness, fainting, visual distur -
bances, etc. Moreover, considering the history of
transitory decrease of hearing, hyperacusis, diffi-
culties in spatial localization and vision anomaly,
it is not surprising to note a failure to respond to
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Tabl e 3
Cl i ni cal  Spectrum o f EDS-HT (Co l o mbe et  al . ,  2 0 1 5 ; Hamo net et  al . ,  2 0 1 4 )

Osteoarticular i.e. mild scoliosis, flat foot, lumbar hyperlordosis, joint hypermobility.
Muscular i.e. hypotonia, fibromyalgia, recurrent myalgias and cramps, dystonia.
Mucocutaneous i.e. mildly hyperextensible skin, velvety/silky/soft skin texture, striae

rubrae and/or distensae in young age, small or post-surgical atrophic
scars, Keratosis pilaris,  hernias, light blue sclerae, gingival
inflammation/recessions, hypoplastic lingual frenulum, easy bruising,
resistance to local anaesthetic drugs.

Gastrointestinal i.e. dysphagia, dysphonia, reflux gastroesophageal, gastritis,
unexplained abdominal pain, food intolerances.

Cardiovascular i.e. varicose veins, low progressive aortic root dilatation, pseudo-
Raynaud’s phenomenon, mitral valve prolapse.

Urogynaecological i.e. dyspareunia, dysmenorrhea, urinary stress incontinence,
meno/metrorrhagia.

Ocular i.e. myopia, strabismus, palpebral ptosis.
Dental i.e. dental neuralgia, gingivitis,  temporo mandibular joint pain, dental

pains to cold/ warm.
Neuropsychiatric i.e. dysautonomia, clumsiness, proprioceptive dysfunction, paresthesia,

headache, fatigue, sleep disturbances, cognitive impairment, anxiety,
hyperaesthesia, hyperosmia, hyperacousis.



one’s name and expressing random eye contact when
toddler, as typically observed in ASD. According
to Ghibellini et al. (2015), problems with the ves -
tibular system in EDS-HT could impact visual
competences including tracking issues and rea-
ding as well as auditory information processing.

Further, proprioceptive dysfunction and motor
problems also influence the feelings and represen-
tations about one’s own body. In this regard, an
alteration in the perception of the body scheme
has been described in both,  EDS and autism
(Hamonet, 2012; Lyons & Fitzgerald, 2013).

Considering overlapping clinical manifesta-
tions it is possible that some mild types of ASD
represent an undiagnosed EDS-HT. In this sense,
Pocinki (2013) stated that symptoms of autono-
mic dysfunction in EDS could be confounded
with manifestation of psychiatric conditions. In
this scenario, diagnostic accuracy is an important
issue. In the presented case, the diagnostic of
ASD was established without the use of eviden -
ce-based assessment tools. A battery to explore core

symptoms of ASD as well as additional domains
such as intelligence, language, adaptive behavior,
neuropsychological functions, comorbid psychia-
tric illnesses and contextual factors including fa -
mily functioning and quality of life is recommen-
ded (Ozonoff, Goodlin-Jones & Solomon, 2005).
For EDS-HT diagnosis, in addition to the explo-
ration of known criteria of Villefranche and Brigh -
ton, a holistic approach and exploration of the
broader clinical spectrum is necessary (table 3),
as is also a familial anamnesis.

Moreover the co-occurrence of both conditions
has been reported in six cases (Sieg, 1992; Tantam
et al., 1990; Takei et al., 2011). According to Mari -
no Lamari et al.  (2015) EDS-HT features may
worsen ASD symptoms. In this sense, Eccles et
al. (2014), stated that the collagen altered condi-
tion and autonomic dysfunction might play a role
in the generation and maintenance of psychopat-
hology in neurodevelopmental disorders. Tantam,
Evered and Hersov (1990) consider that an altera-
tion of connective tissue might cause structural

Il l us trati v e reference
Features

in ASD in EDS-HT

Attention deficit / hyperactivity Mannion & Leader, 2013 De Wandele et al. ,  2013
Atypical sense of self,  alteration of Lyons & Fitzgerald, 2013 Hamonet, 2012
the body schema 
Chronic gastrointestinal symptoms McElhanon et al. ,  2014 Colombi et al. ,  2015
Clumsiness Ming et al. ,  2007 Colombi et al. ,  2015
Difficulties in swallowing (dysphagia) Betalli et al. ,  2013 De Wandele et al. ,  2013
Disorders of autonomic nervous system Torres et al. ,  2013 Bravo & Wolff,  2006
Food intolerances McElhanon et al. ,  2014 Colombi et al.  2015
Greater joint mobility, joint hypermobility Shetreat-Klein et al. ,  2014 Beighton et al.  1998
Hypotonia Ming et al. ,  2007 Colombi et al. ,  2015
Impaired proprioception Torres et al. ,  2013 Hamonet et al. ,  2014
Learning disabilities Mayes & Calhoun, 2007 Adib et al. ,  2005
Motor delay Ming et al. ,  2007 Beighton et al. ,  1998
Motor impairment Ming et al. ,  2007 Hamonet et al. ,  2014
Pathological anxiety Simonoff et al. ,  2008 Bulbena et al. ,  1993
Sleeping problems Mannion & Leader, 2013 De Wandele et al.  ,2013
Social avoidance Simonoff et al. ,  2008 Baeza-Velasco et al. ,  2011b
Toe-walking Ming et al. ,  2007 Castori et al. ,  2012
Unusual sensory sensitivities Talay-Ongan & Wood, 2000 Hamonet et al. ,  2014
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Tabl e 4
Co mmo n features  i n ASD and EDS-HT.



abnormalities in the brain or a motor develop-
mental delay with negative consequences in terms
of non-verbal social ability and emotion expres-
sion.

From a clinical point of view, in more severe
cases of ASD, the presence of a sign such as JH
(sometimes recognizable through contortions and
exacerbated flexibility in motor mannerisms)
should not be trivialized. Especially since recent
research shows a higher rate of JH in people with
developmental disorders compared to controls
(Eccles et al. 2014; Shetreat-Klein et al., 2014).
JH, as well as antecedents of JH and/or chronic
pain in relatives, should alert and warrant a tho-
rough evaluation in order to screen for an HDCT,
and in consequence, a tendency to suffer from
pain, which is particularly relevant if we consider
the communication impairments in this popula-
tion. The appearance or accentuation of aberrant
behaviors or behavioral changes in this context
might be a manifestation of pain. In this regard,
it has been shown that children with ASD react
with self-injurious behaviors immediately after a
painful experience (Tordjman et al., 1999).

It is important to disseminate this knowledge
among child health professionals, in order to
improve diagnostic accuracy, develop appropriate
treatment and school facilities to allow the inte-
gration of these children. Future research is nee-
ded to deepen the knowledge of the etiology of
these two disorders both exhibiting a strong
genetic component.
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