
 

 

 

 

Physical therapists that have chosen to pursue a career in outpatient orthopedic settings 

are exposed to a myriad of musculoskeletal conditions. Patients seek physical therapy services 

for post-operative care, chronic conditions, acute injuries and more, yet therapists often find 

themselves having to work with, and around, patients’ other comorbidities and medical 

conditions. Medical diagnoses such as Postural Orthostatic Tachycardia Syndrome (POTS) and 

Ehlers-Danlos Syndrome (EDS) are two such conditions patients may present with that require 

special considerations by physical therapists. Both conditions affect patient’ bodies in a way that 

alter their cardiovascular and musculoskeletal systems, along with their ability to participate in 

sports, be physically active, and perform activities of daily living.1,2,3 It is important for physical 

therapists to have a better understanding of what these conditions mean with regards to the 

patients’ functional mobility, overall strength, balance, proprioceptive abilities, and activity 

tolerance. Current evidence even illustrates that there is a connection between POTS and EDS, 

specifically the hypermobility type, and that those patients diagnosed with both can be 

challenging to treat effectively.1  

While both syndromes are not traditionally considered to be commonplace, there are 

discrepancies within the literature on the exact incidence and prevalence of both POTS and EDS. 

This is primarily due to the fact both can be challenging to diagnose as POTS falls under the 

umbrella of dysautonomia, where the autonomic nervous system malfunctions which can result 

in various other conditions, and EDS has 13 different subtypes created by inherited genetic 
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variations and mutations.4,5,6 Data collected in the US currently indicates roughly 0.2 -1.0% of 

population is diagnosed with POTS, with 80% of those individuals being women where onset 

occurs between the ages of 15 and 25 years of old. 2,4 Incidence of EDS, and its subtypes, on the 

other hand is reported to be 1 in 2,500 to 5,000 people with hypermobility subtype (hEDS) being 

the most common followed by the classical subtype (cEDS). 7,8 With regards to the prevalence of 

both conditions being present, a recent literary review by Roma et al. noted that in patients with 

EDS 41% of those individuals had recognized POTS diagnoses and orthostatic symptoms.1,9 So 

not only should therapists be cognizant of the pathophysiology, clinical signs and symptoms, 

diagnostic criteria,  and orthopedic considerations of each individual condition, but they should 

also be prepared to handle individuals who present with both POTS and EDS.  

 

 

As previously indicated POTS stems from cardiovascular autonomic disorder which 

affects blood flow within the body and is primarily characterized by orthostatic intolerance, 

excessive heart rate and on occasion syncope or near-syncope. 2,4,10 These key characteristics can 

be irritated further and increase in severity by changes in internal and external temperature, 

dehydration, physical strain, emotional stress and infection. 2 While there are different 

subcategories of POTS, the two main types are neuropathic and hyperadrenergic. 4 Neuropathic 

POTS is the most commonly diagnosed form of POTS in which sympathetic nerves innervating 

the lower extremities are defective, preventing blood from being siphoned back to the heart 

leading to hypotensive blood pressure. 10,11 Hyperadrenergic POTS is the result of excessive 

amounts of nor-epinephrine circulating and generating increased heart rates and hypertensive 

blood pressure. 10,11 There are various possible etiologies, some of which are too complex for the 
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purpose of this paper; however, therapists should be aware that this condition can stem from viral 

infections, genetic inheritance, inflammatory or autoimmune disorders, or be idiopathic in 

nature. 2,4 Some notable inflammatory and autoimmune disorders that can be the catalyst for the 

development of POTS is Sjogrens, Lupus and mixed connective tissue disorders such as EDS 

which will be expanded upon later in this paper. 2,4 Technically there is no cure for patients 

diagnosed with POTS however, these individuals have a good prognosis if POTS is managed 

effectively through pharmacological, dietary, and exercise interventions and lifestyle 

modifications. 2 

Because of the nature of the condition, POTS patients can present with both 

cardiovascular related and non-cardiovascular related symptoms. The primary cardiovascular 

symptoms include “orthostatic intolerance, tachycardia, palpitations, dizziness, lightheadedness, 

presyncope, and dyspnea.” 2,10 Non-cardiovascular characterized symptoms are highly variable 

and can involve the musculoskeletal, gastrointestinal, respiratory, urogenital and integumentary 

systems. 2 The non-cardiovascular symptoms patients will primarily present with are generalized 

deconditioning, exercise intolerance, fatigue, “brain fog,” and muscle pain. 2,4 A detailed 

breakdown of patient symptoms can be found in Appendix 1 Figure 1 from Fedorowski’s paper 

on the clinical presentation and management of POTS. 2 In a separate survey that asked patients 

what symptoms they have experienced, 95.2% of people experienced fatigue and dizziness, 

93.1% experienced brain fog, and 92% experienced heart palpitations. 10 Of these symptoms 

71.8% of patients reported fatigue as being “the most challenging symptom” to manage followed 

by 48.5% reporting dizziness, 43.8% reporting brain fog and 34.9% reporting chronic 

musculoskeletal pain as being the most challenging. 10  



 POTS itself is not necessarily a rare disease, it is just rarely diagnosed by healthcare 

professionals such as endocrinologists, general practitioners, or cardiologists who most often 

confirm the diagnoses. 4,10 For patients to be suspected of POTS, they must experience the 

aforementioned symptoms for at least six months and either exhibit increased heart rate by 

30bpm for adults, or 40bpm for adolescents, upon standing or sustained heart rate greater than 

120bpm. 2,4,10 Orthostatic hypotension and other conditions that may result in sinus tachycardia 

such as anxiety, fever, hypothyroidism, anemia or cardioactive drugs cannot be present for an 

official diagnosis of POTS. 2,4,10  For a detailed breakdown of the diagnostic criteria see Table 1 

& 2 in appendix A. Not only must patients fulfill this criterion, but they must also undergo 

further diagnostic testing including the Tilt Table test, blood labs, echocardiogram, EKG, 

imaging and occasionally quantitative sudomotor axon reflex testing (QSART). 4,12 The tilt table 

is the gold standard for testing and requires the patient to lie supine for 20 minutes after which 

the table is brought to a 70 degree incline where patients remain upright for 40 minutes or until 

they experience syncope. 2,12,13 A positive test would result in increased heart rate of at least 30 

bpm along with POTS related symptoms such as dizziness, syncope, or slight fall in blood 

pressure. 2,4,12 With regards to a physical therapist’s role in diagnosis, it would be pertinent to 

familiarize oneself with the signs and symptoms associated with the condition so that the 

therapist may refer the patient to a cardiologist or healthcare provider with access to further 

diagnostic testing materials.  

 

 

 While POTS is the result of autonomic dysfunction, EDS is a connective tissue disorder 

that is the consequence of a genetic abnormality that affects connective tissue (CT) of the “skin, 
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muscle, tendons, ligaments, blood vessels, organs, gums, eyes and so on.” 3,7 It is primarily 

“characterized by joint hypermobility, skin hyperextensibility and tissue fragility” which based 

on current evidence can be categorized into 6 major subtypes but 13 overall classifications (see 

Table 1 in Appendix B). 8,14,16 Because the tissue is hyperextensible and fragile due to “mutations 

in collagen synthesis and/or processing”, it can exceed functional limitations making 

strengthening and healing of injured tissue a challenge for physical therapists. 8 The majority of 

EDS subtypes are inherited autosomal dominant such as Hypermobile EDS (hEDS), which as 

mentioned before is the most prevalent form, yet some including Classic EDS (cEDS) are 

autosomal recessive. 6,14 Overall prognoses for individuals with EDS is good, yet evidence exists 

that those with vascular type EDS may experience a shorter life expectancy due to the prospect 

of organ and blood vessel ruptures. 7  

 Seeing as hEDS is the most prevalent form of EDS, this paper will focus primarily on the 

symptoms, diagnosis and management of this type and what physical therapists should expect 

when treating patients with hEDS. The major criteria that define hEDS are hypermobile joints, 

hyperextensible and velvety skin that can tear or bruise more easily, previous history of 

dislocations or subluxations and current widespread joint pain. 7,14 Patients with hEDS are also 

susceptible early onset of osteoarthritis, experience crippling musculoskeletal pain and severe 

muscle fatigue due to muscle guarding. 7,14,15 Because the clinical presentation is so widespread, 

adult patients are often misdiagnosed with fibromyalgia and receive ineffective treatments which 

increases their risk for developing anxiety and depression. 15 Of note, hEDS is also separated into 

three separate clinical phases the first being “hypermobility phase with marked ligamentous 

laxity” occurring within the first few months after birth.14 The second being the pain phase 

“during the second decade and is characterized by relative decrease in hypermobility and 



development of joint muscle and back pain.” 14 Lastly, the third phase is the stiffness phase “with 

progressive limitation of joint motion.” 14 Knowing this, the goals of the therapist may change 

depending on which clinical phase their patient is currently in.  

 The criteria to officially diagnosis hEDS are extremely complex and a detailed 

breakdown is included in Appendix B Figures 1& 2 and Table 2&3. 3,6 The first aspect required 

for a clinical diagnosis is presence of generalized joint hypermobility assessed by the Beighton 

Score and Five Point Questionnaire. 3,6 A Beighton score of  >4 out 9 and pain longer than three 

months in four separate joints will satisfy this initial requirement. 3,17  The second criteria that 

must be met is a combination of two or more of what experts classify as Feature A, Feature B, 

and Feature C which can be found in Appendix B Table 2. 3 Lastly, all of the following criteria in 

Appendix B Table 3 must be met which includes the exclusion of other CT disorders or 

autoimmune conditions. 3,6 Because of the extensive criteria required to diagnose hEDS a team of 

health care professionals must work together with the physical therapist’s primary role being the 

identification of joint hypermobility and assessment of subjective history and pain symptoms.  

 

 

Managing either one of these conditions can be a challenge made even more difficult if a 

patient presents with both POTS and EDS. There are a few proposed mechanisms that 

hypothesize the connection between POTS and EDS, yet research remains limited and variable. 

One older hypothesis is that “connective tissue laxity in ligaments and skin also affects vascular 

wall compliance.” 9,18 When this occurs, blood collects more easily in the lower extremity while 

the individual is upright resulting in increased heart rate and drops in blood pressure. 9,18 Another 

possible mechanism is “peripheral neuropathy affecting sympathetic fibers in joint hypermobility 
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and EDS patients” 9,19 A trial by Gazit et al. studied 48 individuals diagnosed with EDS who 

were also experiencing orthostatic symptoms. 18 All participants reported experiencing these 

symptoms for longer than 6 months, which as previously mentioned is one of the diagnostic 

criteria for POTS. 2,19 It was also found that a greater percentage of these individuals had a lower 

standing tolerance and experienced postural tachycardia, lightheadedness, and impaired 

concentration than did the control group of health individuals. 19 Furthermore, Wandele et al. 

continued to assess the connection between EDS, specifically hEDS, and autonomic dysfunction 

in three separate comprehensive studies. 20,21,22 In the 2014 studies, Wandele et al. found that 

hEDS patients  “had the highest autonomic symptom burden” and 94% of those  patients 

experienced orthostatic intolerance and associated symptoms. 20,21  In the follow up study 

Wandele et al. focused more on the fatigue aspect of patients undergoing the tilt table test for 

POTS. 22 They found that for those individuals who were already diagnosed with hEDS, the 

severity of fatigue, assessed on a scale of 0 to 10 (with 10 being extremely fatigued/exhausted), 

increased significantly more than the control group. 22 Whether the connection between  POTS 

and EDS are the result of any of the previously mentioned mechanisms, these two studies clearly 

demonstrate a connection between the two conditions. This in turn supports Roma et al.’s  

research mentioned earlier where 41% of individuals with EDS were found to be positive for 

POTS. 9 

 

 

So, what does all of this mean in terms of a physical therapists’ evaluation and 

management of patients with POTS, EDS or both? For patients with suspected or diagnosed 

POTS or EDS, upon initial examination it’s imperative to take a detailed subjective history. 

Initial Evaluation & Patient Presentation 



Patients suspect for hEDS may report general pain and fatigue, history of subluxations or 

dislocations along with past experiences in gymnastics or ballet, which require excessive 

amounts of flexibility, bruising easily, or being uncomfortable when sustaining sitting or 

standing for long periods of time. 4,23 As for POTS, a typical POTS patient may present as female 

between the ages of 15-25 and report symptoms such as dizziness, syncope, fatigue, exercise 

intolerance, brain fog and an increase in symptoms upon transitions from supine to sitting or 

standing. 2,4 At this point the subjective history should prompt therapists to suspect the possibility 

of POTS or EDS and begin to conduct more objective assessments. 

 In the clinic the therapist can have the patient perform the Beighton scale to assess 

presence of joint hypermobility and check heart rate and blood pressure upon transition from 

supine to standing to gauge presence of orthostatic intolerance. Children and adults with EDS 

may also present with reduce proprioceptive abilities and balance deficits. 23 Because of the 

increased extensibility of the tissue, mechanoreceptors housed in ligaments, tendons and 

capsules do not receive the same mechanical stimulation which affect the body’s ability to detect 

joint position. To assess this, the presiding therapist may have the patient perform a Rhomberg 

test or the balance subsection of Bruininks-Ostersky for children. 23  

Decreased muscle strength, muscle fatigue and exercise intolerance are associated with 

both EDS and POTS and should also be tested upon initial evaluation. For patients with EDS, 

strength deficits may be the result of an ineffective length-tension relationship therefore resulting 

in global muscular dysfunction, gait abnormalities, activity limitations, and increased incidence 

of subluxations or dislocations. Muscular fatigue in EDS patients appears to be primarily due to 

their reliance on their muscles to protect their joints as the laxity in ligaments and capsules do 

not provide joint stability. 14,24 With respect to patients with POTS, there is limited research on 



the exact pathophysiology behind why they experience muscular weakness and fatigue. The 

primary hypothesis attributes the above-mentioned factors to the relatively smaller heart size 

found in these patients. 4,25,26 The smaller heart results in decreased stroke volume which in turn 

reduces cardiac output. 4,25,26  Decreased cardiac output means less oxygenated blood is being 

pumped to working muscles preventing them from working efficiently. 4,25,26  Heart size is also 

responsible for patients’ exercise intolerance as POTS patients “have excessive increase in heart 

rate and reduced stroke volume for each level of absolute workload” which contributes to lower 

peak VO2 volume and cardiovascular fitness. 26 So these patients are unable to pump enough 

oxygenated blood to working muscles which results in fatigue and weakness and therefore can 

affect their abilities to engaged in exercise and activities of daily living if not properly managed.  

 

 

To address these deficits in strength, exercise intolerance, proprioception, balance and 

joint stability while maintaining awareness of positional intolerance, physical therapists have to 

get creative with their intervention programs for patients with POTS and EDS. Current evidence 

supports the need for mild to moderate progressive strength and endurance training where POTS 

patients begin in a recumbent or semi-recumbent position so as not to elicit orthostatic 

symptoms. 2,26 Patients may be wary of engaging in a new exercise program as it can cause an 

increase in symptom severity however, it would be incumbent upon therapists to explain that 

physical deconditioning only adds to the problem. For example, patients who were sedentary or 

under chronic bed rest exhibited ventricular remodeling which further decreased stroke volume 

“ultimately resulting in reflex tachycardia” and further exercise intolerance. 26 On the other hand, 
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patients who engaged in short term exercise training showed increases in “cardiac size and mass, 

blood volume and VO2 peak” as well as increased orthostatic tolerance. 26  

Whether treating POTS in isolation or treating a different pathology in a patient who has 

POTS, interventions should include strength, endurance and postural training. 26,27 Therapists 

should use a recumbent bicycle initially with these patients then progress to more upright 

exercises for longer periods of time to address cardiorespiratory deficits while being cognizant of 

positional intolerance. 4,26,27 Resistance training should also be completed in supine or semi-

recumbent positions initially with progressive upper and lower extremity and core strengthening 

exercises. 4,26,27  Because some patients with POTS may experience more severe symptoms of 

orthostatic intolerance in upright positions, postural training is a necessary aspect to include in 

the treatment program. A simple initial exercise to include would be static standing with 30 

second progressions until 10 minutes is reached without symptom exacerbation. 4,26 The Levine 

protocol referenced above, and in Appendix C Figure 1,  was designed specifically for treating 

patients with POTS, but the principles and postural considerations included can be adapted to fit 

an outpatient orthopedic population. 26,27 

While the primary concern when working with POTS patients is their positional and 

exercise intolerance, therapists need to be aware of muscles that promote instability and extremes 

of range of motion in EDS patients. There is not a lot of data on specific protocols when working 

with hEDS patients, yet the research is similar to POTS in that it recommends progressive 

endurance, strength and postural training. 14,23,24 Physical therapists should focus on 

strengthening larger muscle groups that promote stability and dynamic control to reduce muscle 

fatigue and risk of dislocation or subluxation. 14,23,24  For example, in hEDS patients with 

recurrent anterior glenohumeral joint instability, strengthening muscles that impose excessive 



anteriorly directed forces would only increase the risk of anterior dislocation or subluxation. 

Additionally, positions of so called  “arthrokinematic danger” and extremes of range of motion 

during resistance training should be avoided so as to reduce tensile strain on capsular and 

ligamentous tissues. 14,23,24  When hEDS patients are placed in extreme positions those already 

lengthened tissues lengthen even more resulting in greater hypermobility and instability. 14,23,24  

Strengthening can only help patients so much however, and some may require bracing or 

external supports to correct malalignments and improve stability. This benefits the patient in that 

they now rely less on their muscles to provide constant stability which can decrease overall 

muscle fatigue and pain.14,23,24   

 In addition to the above orthopedic interventions, patients with hEDS who present with 

gait abnormalities and balance or proprioceptive deficits require further intervention. Oftentimes 

it is the “combination of hypermobile joints, reduced proprioception, altered motor control, weak 

muscles and reduced stamina” that cause gait deviations and balance inadequacy. 28 Therefore, 

physical therapists are encouraged to use visual feedback via mirrors or self-recordings so their 

patients may increase awareness of their postural and gait irregularities in addition to strength 

training. 28,29 Previously mentioned was the use of braces or external supports to reduce muscular 

fatigue yet these can also be used to help improve gait. For example, hEDS patients can exhibit 

excessive pronation as a result of hypermobility that then causes further injury to the lower 

extremity. 28 The use of a medial wedge and a supportive shoe can help to reduce pronation, 

consequently reducing further damage to the lower extremity during ambulation or 

weightbearing activities. To improve hEDS patients’ balance and proprioceptive abilities, in 

addition to improving overall awareness of their body mechanics through visual feedback, 



exercises using balance boards, unstable surfaces and rhythmic stabilizations have been shown to 

improve stability and position sense. 24,28,29  

  Other considerations when it comes to a physical therapist’s role in treating patients with 

POTS and EDS is patient education and lifestyle modification to improve overall quality of life. 

Managing both conditions generally requires a team of healthcare professionals, yet physical 

therapists should be comfortable informing patients on the basics of the pathophysiology behind 

their condition, how it affects their daily life, the benefits of exercise, and dietary and behavioral 

changes that can be made to reduce severity of symptoms. For patients with POTS especially, 

diet, water intake, and sleep habits are important to review. These patients should try and limit 

caffeine as much as possible, take in 2-4 liters of water per day, and avoid sleeping greater than 

12 hours a day. 2,4,27 The most important thing a physical therapist can do however is facilitate 

regular exercise habits in patients with POTS and EDS. Patients will often avoid being 

physically active due to pain, weakness, positional intolerance and fatigue choosing instead to 

live a sedentary lifestyle which only exacerbates musculoskeletal and cardiovascular 

complications. By educating the patient on the benefits of exercise and adapting exercise 

programs or physical activities so they fit better into the patient’s daily life, physical therapists 

can improve overall adherence.   

 

 

 In conclusion the evaluation, management and treatment of patients with Postural 

Orthostatic Tachycardia Syndrome and Ehlers-Danlos Syndrome is complex. POTS is a form of 

dysautonomia that is characterized by increased heart rate and orthostatic intolerance with 

symptoms including dizziness, exercise intolerance, and a global muscular weakness. 2 

Conclusion 



Interventions in those with POTS should therefore focus on progressive resistance, endurance 

and postural training beginning with a low frequency, magnitude and duration of exercises in 

recumbent or semi-recumbent positions as highlighted in the Levine Protocol. 2,27  EDS, 

specifical hypermobility type EDS, is an autosomal dominant connective tissue disorder that is 

characterized by joint hypermobility and skin hyperextensibility with symptoms including 

widespread pain, muscle fatigue and weakness, risk for joint dislocation, balance deficits and gait 

abnormalities. 7,14 Effective interventions for patients are similar to those with POTS with the 

addition of gait training, balance exercises and bracing or orthotics if necessary. 28 Whether 

treating EDS, POTS, or treating a musculoskeletal injury in a patient who has either condition, 

physical therapists must be conscious of the effects each syndrome has on the body to provide 

the most effective treatment.  

 



  
 
Figure 1: Fedorowski Symptom Table  

 
 
Fedorowski et al. aimed to review the overall clinical presentation of POTS and provided a 
detailed description of patient management in addition to steps healthcare providers should 
take.2 Above is the breakdown of cardiovascular and non-cardiovascular symptoms seen in 
patients with either neuropathic or hyperadrenergic POTS.  
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Table 1. Diagnostic criteria for POTS  
 
Must Have: History of POTS related symptoms (seen in Figure 1) for at least 6 months  

- Ex. orthostatic intolerance, dizziness, tachycardia, brain fog etc.  
Including: 
2,4,10 

Increased heart rate within 10 minutes of standing (or tilt table test) by:  
> 30bpm for adults (>40bpm for adolescents)  
                            ~OR~ 
> 120 bpm for adults   
 

Lack presence of orthostatic hypotension (drop in BP of 20mmHG systolic 
or 10mmHg diastolic) within 5 minutes of standing.  
 
Reproduction or exacerbation of symptoms (see Figure 1) upon standing 
and reduced when recumbent. 
 
Absence of “conditions provoking sinus tachycardia such as anxiety 
disorders, hyperventilation, anemia, fever, pain, infection, dehydration, 
hyperthyroidism, pheochromocytoma, use of cardioactive drugs 
(sympathomimetics, anticholinergics” 2 

Diagnostic 
Testing 2,12 

• Standing Test 
• Tilt Table Test*  
• EKG  
• Echocardiogram 
• Blood Tests 
• Quantitative Sudomotor Axon Reflex Testing (QSART)  
• CT/MRI  

 
Individuals must present with the following criteria to receive a diagnosis of POTS. The gold 
standard for diagnostic tests is the Tilt Table Test*, but often patients with undergo further 
testing to rule out other potential diagnoses.2,12Blood labs are taken to assess the possibility of 
other conditions hypothyroidism and lupus and vitamin deficiencies such as B12 and vitamin D. 
12 Listed below in Table 2 is a more detailed explanation of diagnostic testing that patients 
undergo. 2  
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. Fedorowski Diagnostic Testing/Modalities Table  
 

 

 
 
 



Figure 2: Tilt Table Test Figure 13 
 

 
When conducting the tilt table test, the patient would be hooked up to a heart rate and BP 
monitor and potentially an IV to monitor vitals. In the figure above, the table is elevated to 60 
degrees, but testing can occur anywhere between 60-80 degrees. 12,13  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 1. Classification and Genetic causes of EDS (14,16)  
 

 
  
Above are the 6 traditional categories of EDS, although current classification systems have now 
included a total of 13 variations of EDS. Hypermobility type and Classical type are still the two 
most commonly seen based off recent evidence. 14,16 
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Figure 1. Beighton Scale 14,17  
 

 
 
The Beighton Score is the primary measure to assess joint hypermobility in patients suspected of 
hEDS. However, it is important to keep in mind that children and adolescents are generally more 
mobile than adults leading to potential overdiagnosis in younger individuals than adults 
especially as adults’ transition to the third clinical phase characterized by stiffness. 3,14,17  
 
Figure 2. Five Point Questionnaire  
 

 
 
The Five Point questionnaire above is used primarily for patients that score lower on the 
Beighton scale in joints such as the TMK, shoulder, hip, foot, wrist, ankle and digits. 3 However, 
the Beighton Score is still the primary assessment for joint hypermobility.  
 



Table 2. Second Criteria for Diagnosing hEDS 
 
Feature A 3 Systemic manifestations of 

a more generalized CT 
disorder, 5 must be present 

• unusually soft or velvety skin 
• mild skin hyperextensibility 
• unexplained striae  at back, groins, 

thighs, breasts, abdomen, w/out 
signification hx of gain or loss of body 
fat or weight  

• bilateral piezogenic papules of heel 
• recurrent or multiple abdominal hernias 
• atrophic scarring involving at least two 

sites and without the formation of truly 
papyraceous and/or hemosiderin scars 

• pelvic floor, rectal. And/or uterine 
prolapse  

• dental crowding and high or narrow 
palate 

• arachnodactyly as defined in one or more 
of the following (1) positive wrist sign 
on both sides (Steinberg) (2) positive 
thumb sign (walker sign) on both sides  

• arm span to height > 1.05  
• mitral valve prolapse  
• aortic root dilation  

Feature B 3 Positive family history, 
with one or more first 
degree relatives 
independently meeting the 
current diagnostic criteria 
for hEDS  

 

Feature C 3 Musculoskeletal 
complications  

• musculoskeletal pain in two or more 
limbs, recurring daily for at least 3 
months 

• chronic widespread pain for > 3 months 
• recurrent joint dislocations or frank joint 

instability in absence of trauma (a) three 
or more atraumatic dislocations in the 
same joint or two or more atraumatic 
dislocations in two different joints 
occurring at different times (b) medical 
confirmation of joint instability at two or 
more sites not related to trauma  

 
To meet the second criteria for hEDS the patient must present with “two or more of the following 
features (A&B, A&C, B&C, or A & B & C).” 3,6 



 
Table 3. Third Criteria for Diagnosing hEDS 3,6  
 
The following 
must be met:  

• “Absence of unusual skin fragility which should prompt 
consideration of other types of EDS 

• Exclusion of other heritable and acquired CT disorders including 
autoimmune rheumatologic conditions  

• Exclusion of alternative diagnoses that may also include joint 
hypermobility by means of hypotonia and/or CT laxity” 3,6   

 
 
 
 
 
 
Figure 1. Sample Levine POTS Therapy Program 26,27 
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Above is Levine et al. training protocol schedule. See source #27 for the full print out including 
various pieces of patient and practitioner education and considerations to be aware while 
working through this program. 26, 27  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
1. Grigoriou E, Boris JR, Dormans JP. Postural orthostatic tachycardia syndrome (POTS): 

association with Ehlers-Danlos syndrome and orthopaedic considerations. Clin Orthop 
Relat Res. 2015;473(2):722-728. doi:10.1007/s11999-014-3898-x 

2. Fedorowski A. Postural orthostatic tachycardia syndrome: clinical presentation, aetiology 
and management. J Intern Med. 2019;285(4):352-366. doi:10.1111/joim.12852 

3. Malfait F, Francomano C, Byers P, et al. The 2017 international classification of the 
Ehlers-Danlos syndromes. Am J Med Genet C Semin Med Genet. 2017;175(1):8-26. 
doi:10.1002/ajmg.c.31552 

4. Lowers, S. Postural orthostatic tachycardia syndrome. Lecture presented via Voicethread:  
19, November 2020; Chapel Hill, NC.  

5. Fu Q, VanGundy TB, Galbreath MM, et al. Cardiac origins of the postural orthostatic 
tachycardia syndrome. J. Am. Coll. Cardiol. 2010; 55: 2858–2868.  

6. EDS Types | The Ehlers Danlos Society : The Ehlers Danlos Society. https://www.ehlers-
danlos.com/eds-types/. Accessed November 30, 2020. 

7. What are the Ehlers-Danlos Syndromes? | The Ehlers Danlos Society : The Ehlers Danlos 
Society. https://www.ehlers-danlos.com/what-is-eds/. Accessed November 30, 2020. 

8. Miklovic T, Sieg VC. Ehlers Danlos Syndrome. In: StatPearls. Treasure Island (FL): 
StatPearls Publishing; 2020. 

9. Roma M, Marden CL, De Wandele I, Francomano CA, Rowe PC. Postural tachycardia 
syndrome and other forms of orthostatic intolerance in Ehlers-Danlos syndrome. Auton 
Neurosci. 2018;215:89-96. doi:10.1016/j.autneu.2018.02.006 

10. POTS Syndrome: Ultimate Patient Guide by Cardiologist • MyHeart. 
https://myheart.net/pots-syndrome/. Accessed December 1, 2020. 

11. Types of POTS Syndrome: Which Do You Have? • MyHeart. https://myheart.net/pots-
syndrome/types/. Accessed December 1, 2020. 

12. How Doctors Diagnose & Test for POTS • MyHeart. https://myheart.net/pots-
syndrome/diagnosis-tests/. Accessed December 2, 2020. 

13. Head Up Tilt Test - St John & St Elizabeth Hospital. https://www.hje.org.uk/head-tilt-
test/. Accessed December 2, 2020 

14. Shirley ED, Demaio M, Bodurtha J. Ehlers-danlos syndrome in orthopaedics: etiology, 
diagnosis, and treatment implications. Sports Health. 2012;4(5):394-403. 
doi:10.1177/1941738112452385 

15. Ericson WB, Wolman R. Orthopaedic management of the Ehlers-Danlos syndromes. Am 
J Med Genet C Semin Med Genet. 2017;175(1):188-194. doi:10.1002/ajmg.c.31551 

16. Beighton, P, De Paepe, A, Steinmann, B, Tsipouras, P, Wenstrup, RJ. Ehlers-Danlos 
syndromes: revised nosology, Villefranche, 1997. Am J Med Genet. 1998;77:31-37 

17. Grahame R. Heritable disorders of connective tissue. Baillieres Best Pract Res Clin 
Rheumatol. 2000;14(2):345-361. doi:10.1053/berh.1999.0069 

18. Rowe PC, Barron DF, Calkins H, Maumenee IH, Tong PY, Geraghty MT. Orthostatic 
intolerance and chronic fatigue syndrome associated with Ehlers-Danlos syndrome. J 
Pediatr. 1999;135(4):494-499. doi:10.1016/s0022-3476(99)70173-3 

19. Gazit Y, Nahir AM, Grahame R, Jacob G. Dysautonomia in the joint hypermobility 
syndrome. Am J Med. 2003;115(1):33-40. doi:10.1016/s0002-9343(03)00235-3 

20. De Wandele I, Calders P, Peersman W, et al. Autonomic symptom burden in the 
hypermobility type of Ehlers-Danlos syndrome: a comparative study with two other EDS 

 Sources:  



types, fibromyalgia, and healthy controls. Semin Arthritis Rheum. 2014;44(3):353-361. 
doi:10.1016/j.semarthrit.2014.05.013 

21. De Wandele I, Rombaut L, Leybaert L, et al. Dysautonomia and its underlying 
mechanisms in the hypermobility type of Ehlers-Danlos syndrome. Semin Arthritis 
Rheum. 2014;44(1):93-100. doi:10.1016/j.semarthrit.2013.12.006 

22. De Wandele I, Rombaut L, De Backer T, et al. Orthostatic intolerance and fatigue in the 
hypermobility type of Ehlers-Danlos Syndrome. Rheumatology (Oxford). 
2016;55(8):1412-1420. doi:10.1093/rheumatology/kew032 

23. Engelbert RHH, Juul-Kristensen B, Pacey V, et al. The evidence-based rationale for 
physical therapy treatment of children, adolescents, and adults diagnosed with joint 
hypermobility syndrome/hypermobile Ehlers Danlos syndrome. Am J Med Genet C 
Semin Med Genet. 2017;175(1):158-167. doi:10.1002/ajmg.c.31545 

24. Ericson WB, Wolman R. Orthopaedic management of Ehlers-Danlos syndromes. Am K 
Med Genetics. 2017;175(1). Available at: 
https://onlinelibrary.wiley.com/doi/full/10.1002/ajmg.c.31551.  

25. Fu Q, Vangundy TB, Galbreath MM, et al. Cardiac origins of the postural orthostatic 
tachycardia syndrome. J Am Coll Cardiol. 2010;55(25):2858-2868. 
doi:10.1016/j.jacc.2010.02.043 

26. Fu Q, Levine BD. Exercise in the postural orthostatic tachycardia syndrome. J Aut. Neu. 
2014; 188: 86-89. 

27. Levine Protocol - Dysautonomia/POTS. https://sites.google.com/site/patientcarejs/levine-
protocol. Accessed December 3, 2020. 

28. Physical therapy for hypermobility – The Ehlers-Danlos Support UK. 
https://www.ehlers-danlos.org/information/physical-therapy-for-hypermobility/. 
Accessed December 3, 2020. 

29. Kemp S, Roberts I, Gamble C, et al. A randomized comparative trial of generalized vs 
targeted physiotherapy in the management of childhood hypermobility. Rheumatology 
(Oxford). 2010;49(2):315-325. doi:10.1093/rheumatology/kep362 

 
 
 

 
 
 
 

 
 


