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Chronic pain in the Ehlers-Danlos syndromes (EDS) is common and may be severe. According to one study,
nearly 90% of patients report some form of chronic pain. Pain, which is often one of the first symptoms to occur,
may be widespread or localized to one region such as an arm or a leg. Studies on treatment modalities are few
and insufficient to guide management. The following is a discussion of the evidence regarding the underlying
mechanisms of pain in EDS. The causes of pain in this condition are multifactorial and include joint subluxations
and dislocations, previous surgery, muscle weakness, proprioceptive disorders, and vertebral instability. Affected
persons may also present with generalized body pain, fatigue, headaches, gastrointestinal pain,
temporomandibular joint pain, dysmenorrhea, and vulvodynia. Pain management strategies may be focused
around treating the cause of the pain (e.g., dislocation of a joint, proprioceptive disorder) and minimizing the
sensation of pain. Management strategies for chronic pain in EDS includes physical therapy, medications, as well
as durable medical equipment such as cushions, compressive garments, and braces. The different modalities are
discussed in this paper. © 2017 Wiley Periodicals, Inc. :
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INTRODUCTION

tivities

Pain is common in Ehlers—Danlos
syndrome (EDS) and may correlate
with hypermobility, frequency of
subluxations and dislocations, soft
tissue injury, history .of previous

© 2017 Wiley Periodicals, Inc.

surgery, myalgias, and may become
chronic [Sacheti et al., 1997; Mulvey
et al., 2013]. Pain may be musculo-

‘skeletal or widespread. It may be

acute and/or chronic. The pain may
interfere with socialization and ac-

of daily living. It can
often affect sleep quality (which is
common in EDS), which in turn
contributes to functional im-
pairment, independent of the level
of fatigue [Voermans et al., 2009].
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Overall, pain impacts health-related
quality of life.

Pain is common in Ehlers—
Danlos syndrome (EDS) and
may correlate with

hypermobility, frequency of
subluxations and dislocations,
soft tissue injury, history of
previous surgery, myalgias,
and may become chronic. Pain
may be musculoskeletal or
widespread.

Multiple pathologies likely con-
tribute to pain in EDS since it is a
disease of connective tissue, which
is found in virtually every organ
system (Table I). The following is a
literature review and discussion of the
evidence of the underlying mecha-
nisms contributing to pain in this
complex disorder with management
considerations.

-METHODS

An international group of physicians
with experience in treating pain in EDS
formed a working group under the
auspices of the International Consor-
tium on the Ehlers—Danlos Syndromes.
The working group conferenced by
telephone approximately twice a month
starting mid-2015. The working group
then met in Paris, France, and again in
New York in 2016 to hone the
description, management, and future
directions.

A detailed literature search was
done on PubMed with the following
keywords: “Hypermobility,” “Ehlers—
Danlos Syndrome,” connective tissue,
collagen, and pain. Papers selected
series, case controlled
studies and reviews. Case reports

We€re case

were not formally included but
were scanned for any additional
information.

LITERATURE REVIEW

Sacheti et al. [1997] interviewed 51
patients with EDS of which 28 (55%)
were diagnosed with EDS hypermobile
type (hEDS). They reported that the
incidence of pain in hEDS was 28 out of
28 (100%). In this population, the mean
score on the Numerical Rating Scale
was 8 out of 10 for all types of EDS. Out
of the 28 patients with hEDS, 24
(85.7%) reported progressively worsen-
ing pain. The authors concluded that

- moderate to severe pain is common in

hEDS, starts early in life and progresses
and evolves over time but that itis often
complex and varied, frequently report-
ing pain at multiple locations.

In a more recent study of 273
patients with EDS by Voermans et al.
[2009], 246 (90%) patients reported
pain. Of the 246 patients who reported
pain, 230 (93%) of them reported joint
hypermobility, 193 (78%) had a history
of dislocations, 236 (96%) reported
dermal features, 227 (92%) had previous
surgery, and muscle weakness was
reported by 196 (80%). The hEDS was
diagnosed in the majority (59%), of
which, 95% were females.

Pain is often initially more localized
to joints or limbs ihitially. Musculoskeletal

- pain m EDS is influenced by external

factors such as lifestyle, sport activities,
trauma, surgery, and various co-morbid-
ities. Many patients report their very first
painful sensations acutely, in relation to
joint traumas such as dislocations and

sprains as well as “growing pains” mostly -

localized to the knees/thighs [Castori
et al, 2013]. Approximately 30% of
children with hEDS reported arthralgias,
back pain, and myalgias. This rate
increases to >80% in patients over 40 years
of age [Castori et al., 2011]. It is inversely
correlated to generalized joint hypermo-
bility, as assessed by the Beighton score, as
those over the age of 33 years, often have a
“negative” Beighton score but yet pain
symptomatology in all aspects continues
and, in most cases, increases.

Pain is often initially more
localized to joints or limbs

initially. Musculoskeletal
pain in EDS is influenced by
external factors such as
lifestyle, sport activities,
trauma, surgery, and various
comorbidities. Many patients
report their very first painful
sensations acutely, in relation
to joint traumas such as
dislocations and sprains as
well as “growing pains”’
mostly localized to the knees/
thighs.

Children are often not believed by
practitioners about their pain much less
their joint hypermobility [Gazit et al.,
2016]. While it may be acute and
musculoskeletal, many also present
with more recurring or chronic pain
[Cattalini etal., 2015; Stern et al., 2016].
Such chronic pain issues, especially
abdominal pain, are often misdiagnosed
as a behavioral condition or Munchau-
sen by proxy in children and young
adults [Fikree et al., 2016]. Children
may also present with recurrent, unex-
plained bruising or multiple joint sub-
luxations and dislocations whereby
parents are accused of child abuse
[Castori, 2015].

One study found that pain was most
frequently localized in the neck, should-
ers, hips, forearms, and legs in 40 EDS
patients [Voermans et al., 2009]. Neck
pain is a common feature of hREDS and is
frequently associated with headaches. It
is often difficult to segregate the two
conditions. Loose ligaments in the
cranio-cervical junction and cervical
spine may manifest as occipital-atlanto
and/or atlanto-axial instability
[Menezes and Van Gilder, 1988; Me-
nezes et al., 2001]. This is compounded
by ligamentous laxity of the cervical
spine [Da Silva et al., 1992; Henderson
et al, 2005a] and may present as
cervical-medullary syndrome, with other
presenting symptoms including difficulty
swallowing, speech difficulty,
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TABLE I. Review of Literature of Types of Pain in hEDS
Number of patients
Manifestations studied Incidence (%) References
Generalized body pain >800 (cumulative) 90 Jerosch and Prymka [1996]; Camerota et al. [2011]; Hamonet et al.
[2012, 2014]; Hamonet and Brock [2015]; Scheper et al. [2015];
Voermans and Knoop, 2011
Soft-tissue pain >800 (cumulative) 90 Hudson et al. [1998]; Hamonet et al. [2012, 2014]; Scheper et al. [2015]
Dislocations >800 (cumulative) 78 Voermans et al. [2010]; Hamonet et al. [2012, 2014]
Joint pain 28* Elbow (43)* Moore et al. [1985]; Aktas et al. [1989]*; Sacheti et al. [1997]; Tubiana
232% Shoulders [2000]; Berglund et al. [2005]; McCulloch and Redmond [2010];
(80)* Hamonet et al. [2012]"; Hamonet et al. [2014]; Hamonet and Brock,
644" Hands (75)*  2015%]; Christopherson and Adams [2014]; Scheper et al. [2015]
Knees (71)*
Spine (67)*
Fatigue 644 [cumulative] 95 Gulbahar et al. [2006]; Voermans et al. [2009, 2010]; *Celletti et al.
11 [cumulative] 6 (55)* [2012]; Hamonet et al. [2012] '
Bone loss 23 16 (70) Gulbahar et al. [2006]
Neuropathic pain 29* 68* DeGraaf [1973]; Kass and Kayed [1979]; Stoler and Oaklander [2006]*;
. Camerota et al. [2011]; Voermans et al. [2011]
Loss of proprioception ~ 18*, 32%, 22" Significant  Helliwell [1994]*; Ferrell et al. [2004]; Fatoye et al. [2009]; #Rombaut
P-value et al. [2010]; Zarate et al. [2010]; Celletti et al. [2011]; Galli et al.
[2011]; AClayton et al. [2013]; Smith et al. [2013]; Deparcy [2016]
Headaches 28* 75* Sansur et al. [2003]; Schievink et al. [2004]; DeCoster et al. [2005];
Henderson et al. [2005a]; Gulbahar et al. [2006]; Milhorat et al. [2007]*;
Bendik et al. [2011]; Rozen [2014]; Hamonet and Brock [2015]
Gastrointestinal pain 21* 85.7* Douglas and Douglas [1973]; Petros and Swash [2008]; Castori et al.
v [2010]*; Zarate et al. [2010]; Dordoni et al. [2015]; Hamonet and
Brock [2015]; Mohammed et al., 2010
Temporomandibular 42* 71.4* *DeCoster et al. [2004, 2005]; Hagberg et al. [2004]
joint pain '
Menorrhagia 387. 77.57 Gompel [2016]
Dysmenorrhea 73.1
Vulvodynia/ 387 42 Gompel [2016]
dyspareunia

dysautonomia, gait changes, weakness,
spasticity, and sensory alteration [Hen-
derson et al., 2005b; Hamonet et al.,
2012]. See also “Neurological and Spinal
Features of Ehlers-Danlos Syndrome,”
this issue [Henderson et al., 2017].
Bendik et al. [2011] reported mul-
tiple headache types among 28 hEDS
female patients in an interview-style
case-control study. Headaches, in par-
ticular migraine, was higher in preva-
lence and more often more disabling
than the control population (N =232).
Castori et al. [2015] reported the
incidence of headaches in no less than
1/3 of patients with EDS with migraines
as the most common headaches. Other

possible causes of headaches include
tension-type headache, new daily per-
sistent headache, temporomandibular
joint dysfunction (TMD), Chiari mal-
formation, cervicogenic, neck—tongue
syndrome, and medication related
[Neilson and Martin, 2014].

Other major cause of headaches in
EDS patients includes TMD [Milhorat
et al,, 1999]. TMD may be present in
more than 70% of patients with EDS
[DeCoster et al., 2004, 2005]. See also
“Oral and Mandibular Manifestations in
the Ehlers-Danlos Syndromes,” this
issue [Mitakides and Tinkle, 2017].
Cervicogenic and new daily persistent
headache have also been reported to be

associated with cervical spine hypermo-
bility in a small series of EDS patients
[Rozen, 2014]. Tension-type is very
common as well predominantly among
those with neck and shoulder dysfunc-
tion and pain.

Many joints have involvement in
EDS. Patients with hEDS present com-
monly with pain in their hands and
wrists, especially those with repetitive
use [Quarrier, 2011]. They report
increased pain to the.forearm from the
constant muscle strain. The thumb
basilar joint is a particularly common
joint involved in hEDS because it relies,
in large part, on ligaments for stability
[Christophersen and Adams, 2014]. A
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study of 55 patients with EDS showed a
highly significant correlation between
the presence of electrophysiologically
proven carpal tunnel syndrome and the
occurrence of hEDS [Aktas et al., 2008].
As is often seen in many other muscu-
loskeletal chronic pain conditions, the
pain is most often at the insertion site.
. See also “Role of Orthopedic Manage-
ment in the Ehlers-Danlos Syndromes,”
this issue [Ericson and Wolman, 2017].

CHRONIC PAIN

Chronic pain is one of the major
symptoms presented by patients with
hEDS [Sacheti et al., 1997; Voermans
et al., 2010]. It often presents as diffuse
body pain affecting almost every part of
the body. It is common and may be
severe [Voermans et al., 2009]. In one
study, the prevalence of chronic pain was
90% in patients with various types of
EDS, with the highest scores on severity
of pain found in hEDS [Voermans et al.,
2009]. '

Chronic pain is one of the
major symptoms presented by
patients with hEDS. It often
presents as diffuse body pain
affecting almost every part of

the body. It is common and
may be severe. In one study,
the prevalence of chronic pain
was 90% in patients with
various types of EDS, with
the highest scores on severity
of pain found in hEDS.

Loss of proprioception in hEDS has
been reported in the medical literature
and is considered to be an important
factor in hEDS-related chronic pain
[Helliwell, 1994; Ferrell et al., 2004;
Fatoye et al., 2009; Clayton et al., 2013;
Smith et al., 2013]. Proprioception, also.
known as joint position sense, is the
ability of a joint to determine its

position, detect movement, and sense .

of resistance to force [Rombaut et al.,
2010]. Proprioception is essential for
maintaining the balance of the human
body, detecting movement, and coordi-
nation of normal activities. It helps
protect the joints from hyperextending
and damaging ligaments [Stillman, 2002].

Several different hypotheses have
been brought forward to explain poor
proprioception in hEDS [Smith et al.,
2013]. Two such hypotheses are that
the excessive joint mobility may
damage proprioceptive receptors in
the joints [Fatoye et al., 2009] or that
the sensation of pain in the joint may
diminish proprioception [Felson et al.,
2009]. Exercises to enhance proprio-
ception demonstrated an improve-
ment in pain [Ferrell et al.,, 2004].
Improvement of proprioception may
be effective for ameliorating both the
functional status, including balance,
and chronic pain [Clayton et al,
2013]. Chronic pain is associated
with motor and proprioceptive dis-
turbances; it is not clear if this is due to
disturbances in sense,
muscle spindle function, or central
representations of the body [Tsay
et al., 2015].

Often, hEDS may be misdiagnosed
as fibromyalgia because of diffuse pain
with a strong myofascial component.
These are to be considered as two
distinct conditions with very specific
diagnostic criteria. They may co-exist as
two separate conditions but have differ-
ent etiologies. The 2010 classification of
fibromyalgia which has a sensitivity of
88% only has many overlapping features
with EDS [Wolfe et al., 2010].

position

Often, hEDS may be
misdiagnosed as fibromyalgia
because of diffuse pain with a
strong myofascial component.
These are to be considered as

two distinct conditions with
very specific diagnostic
criteria. They may co-exist as

two separate conditions but
have different etiologies.

The evidence to show the precise
mechanisms of pain in hEDS is weak.
Many of the proposed mechanisms have
been drawn from other chronic pain
conditions. Studies to distinguish both
pathologies are very necessary. Pain and
fatigue have a high prevalence in EDS,
frequently manifesting as the predomi-
nant symptoms and as the most disabling
features [R ombaut et al., 2011]. Clinical
examination, pain questionnaires, quan-
titative sensory testing, and neurophysi-
ological responses  disclosed no
somatosensory nervous system damage.
Conversely, quantitative sensory testing,
documented hyperalgesia to cold and
heat stimuli, and an increased wind up
ratio implied central sensitization
[Rombaut et al., 2015; Scheper et al.,
2016]. This suggests that the pain related
to EDS probably shares mechanisms
with those underlying fibromyalgia [Di
Stefano et al., 2016]. In a study of 206
female patients with EDS, the impact of
pain and functional impairment was
similar to fibromyalgia but worse than
that of rheumatoid arthritis [Rombaut
et al., 2011].

Any form of pain be it nociceptive
or neuropathic may be a secondary or
even tertiary effect of underlying causes.
It is those underlying causes that need to
be treated. Pain management should be
as diverse as its presentation and treated
from all angles [Ferrell et al.,, 2004;
Gulbahar et al., 2006; Felson et al., 2009;
Voermans et al., 2009; Camerota et al.,
2011; Galli et al., 2011; Castori et al.,
2012; Hamonet et al., 2012; Gompel,
2016; Scheper et al.,, 2015; Deparcy,
2016; Hugon-Rodin et al., 2016].

MANAGEMENT

Management of chronic pain in hREDS is
hindered by lack of evidence based
studies that clearly demonstrate effec-
tiveness of different modalities. The way
to manage pain in hEDS would be to
adapt and alter options that are used in
the non-EDS population. Chronic pain
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is a symptom but is also a disease entity
by itself with demonstrated changes in
the nervous system. Chronic pain
maybe nociceptive (pain resulting from
tissue injury), or neuropathic (pain
generated ectopically and abnormally
by either the peripheral or central
nervous system) [Pappagallo, 2005;
Pappagallo and Werner, 2008]. Most
cases of chronic pain are an uneven mix
of nociceptive and neuropathic pain.
Pain management strategies may be
focused around treating the cause of
the pain (e.g., dislocation of a joint) and
minimizing the sensation of pain.

1. Successful management of chronic pain
requires a multidisciplinary approach.

2. Physiotherapy: available evidence sug-
gests that patients who receive exercise
intervention improve over time [Pal-
mera et al., 2014]. Physical rehabilita-
tion consists of core stabilizing and joint
stabilizing and proprioception enhanc-
ing exercise coupled with general
fitness program [Grahame, 2009; Ro-
zen, 2014]. Stretching exercises should
be limited to gentle stretching to avoid
any risks of subluxations or disloca-
tions. Techniques that have been used
in treating hEDS pain include manual
therapy for overactive muscles, trunk
stabilization, posture re-education,
joint awareness using biofeedback,
joint mobilization with muscle release
[Simmonds and Keer, 2008]. See also
“The evidence-based rational for phys-
ical therapy treatment of children,
adolescents and adults diaghosed with
joint hypermobility syndrome/Ehlers-
Danlos syndrome hypermobile type,”
this issue [Engelbert et al., 2017].

3. Cognitive behavioral therapy: this
approach is applicable to all patients
especially those whose pain is intracta-
ble, life dominating and unresponsive
to analgesics or other physical inter-
ventions [Grahame, 2009]. To date
there have been no clinical trials to
demonstrate its efficacy in EDS.

4. Pharmacological choices:

(a) Non-steroidal anti-inflammatory
drugs (NSAIDs): May be helpful if
the pain is of inflammatory origin.
Chronic use of NSAIDs is frequently

associated with gastrointestinal, renal,
-and hematologic consequences [Sa-
cheti et al.,, 1997]. They may also
worsen symptoms of MCAS (mast
cell activation syndrome) which may
be a co-morbidity in hEDS. See also
“Mast Cell Disorders in the Ehlers-
Danlos Syndromes,” this issue [Sen-
eviratne et al., 2017].

Opioids: for acute, severe pain,

®

~

opioids may be an option, but only
for a short duration. There is good
evidence that long-term treatment
with opiates is not a viable option and
may lead to central pain sensitization.
A trial of tramadol may be a valuable
alternative for some patients with
hEDS [Sunshine et al., 1992; Brown
and Stinson, 2004]. The specific risk
of using opioids in hEDS is centered
on worsening gastrointestinal issues
such as constipation and nausea as well
as increasing symptoms of MCAS.

Options for neuropathic pain include

(c

~

low dose tricyclic anti-depressants,
anti-convulsants, and selective nor-
epinephrine reuptake inhibitors.
They have been shown to be effective
to treat neuropathic pain in non-EDS
patients; however, no trials have been
done in hEDS to show their efficacy.
There is concern in hEDS that if
given to treat pain they might worsen
other
dysautonomia.

(d) Acetaminophen, to avoid hemato-
logic consequences that could be
associated with NSAIDs.

(e) Topical lidocaine for localized pain
after subluxations as well as painful
gingival tissue [Hamonet and Brock,
2015].

(f) Nefopam is a non-morphine derived
potent analgesic [Hamonet and
Brock, 2015].

(g) For musculocutaneous pain: injec-
tions with 1% lidocaine into trigger
points [Hamonet et al., 2014; Ha-
monet and Brock, 2015].

(h) For dyspareunia: lubricants and/or
topical estrogens (twice a week)
combined with hyaluronic acid and

symptoms such as

benzydamine. In the most severe
cases, lidocaine gel just before inter-
course [Gompel, 2016; Hugon-Ro-
din et al., 2016].

(i) Dysmenorrhea can be treated with
NSAIDs as it is often time-limited
[Gompel, 2016; Hugon-Rodin et al.,
2016].

() Women with dysmenorrhea and
whose overall symptoms worsen dur-
ing the peri-menstrual period may be
aided by hormonal control with
anti-gonadotropic,  hypoestrogenic
progestins [Gompel, 2016; Hugon-
Rodin et al., 2016]. This might be
due to the fact that proprioceptive
accuracy decreases during menses
[Fouladi et al., 2012]. .

(k) Transcutaneous neuro stimulator
(TENS) to block pain signals via
gate control theory [Hamonet and
Brock, 2015].

() Anti-decubitus cushions and mat-
tresses can be used for pain and
discomfort when sitting/working
and to improve sleep [Hamonet and
Brock, 2015].

(m) Treating the underlying propriocep-
tive disorder with compressive, that is,
tight clothing, physiotherapy, and
proprioceptive shoe inserts [Hamonet
et al., 2010; Hamonet and Brock,
2015]. ,

(n) Dystonia has been described in 54%
of EDS patients in a cohort study
of 626 patients. Treatment with
Levodopa/carbidopa or Levodopa
50 mg/benserazide 12.5 may improve
dystonia, pain, and fatigue [Hamonet
et al., 2016a].

(o) Fatigue and pain are linked when it
comes to disability issues. They both
diminish the quality of life and need
to be addressed. Treating the fatigue
treats the pain and vice versa. Dysau-
tonomia is a common factor in EDS
and when treated may alleviate both
fatigue and pain [Bravo, 2010].

FUTURE DIRECTIONS

The management of the often severe,
changing, debilitating pain in patients
with hEDS is currently insufficient.
Traditional pain medications do not
seem to adequately treat most patients
probably because the underlying cause is
different to most other pain. It is,
therefore, our understanding that studies
not only into pain management itself are
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necessary to decrease the pain but also
into the management of fatigue, dysto-
nia, energy consumption, and the
treatment of the impaired propriocep-
tion among others. ’

It is our opinion that studies into the
following subjects are urgently needed:

o Studies to differentiate between fibro-

myalgia and hEDS are needed as the
cause of pain in hEDS may be different
to that of fibromyalgia and require
different treatment. Many patients are
being (mis)diagnosed with fibromyalgia
and thus not treated for all the other
symptomatology and co-morbidities
that might occur with hEDS.

Earlier diagnosis might lead to better
preventive measures. Prospective stud-
ies that look at the outcome of
proprioceptive treatment on pain, fa-
tigue, and other symptoms are necessary
to evaluate if early intervention can

decrease symptom progression. It is thus
necessary to study‘tools for diagnosing
EDS in children [Deparcy, 2016].

® Research on the use of NSAIDs
including the differentiation between
acute and chronic use in conjunction
with the increased hemorrhagic ten-
dency in hEDS.

® Oxygen therapy by face mask is already
approved for cluster migraines. Oxygen
therapy by face mask has been shown to
decrease pain in EDS [Hamonet and
Brock, 2015; Hamonet et al., 2016b].
Studies on oxygen therapy in the use

against migraines and fatigue in hEDS

are warranted.

e Studies into the treatment of proprio-
ceptive impairment and its reduction of
the different aspects of pain and fatigue.

o Gompel [2016] suggest that a systematic
prospective study is needed to confirm
the hypothesis on the role of hormonal
modulition in pain management in this
population.

® Studies on the treatment of dystonia,
which seems to increase the occurrence of
subluxations and thus pain, are necessary.

® Dysfunctions reported with oxidative
phosphorylation, electron transport
chain activity, and ATP production
and recycling cause alterations in energy
metabolism contributing to fatigue
[Filler et al., 2014]. Studies considering

a possible link of pain and fatigue in
hEDS due to mitochondrial dysfunc-
tion are thus warranted.

o Low Dose Naltrexone (LDN) may be a
good option for patients with neuro-
pathic pain, mixed nociceptive and
neuropathic pain, and pain secondary
to autoimmune dysfunction in patients
with hEDS. Naltrexone suppresses
activation of microglia thus attenuating
the production of proinflammatory
cytokines. This effect is achieved by
using very low doses of naltrexone
[Chopra and Cooper, 2012]. Anecdotal
reports of LDN in the management of
chronic pain in hEDS have been
promising. ‘
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