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Joint hypermobility syndrome (JHS) is a common hereditary non inflammatory connective tissue 
disorder associated with a variety of clinical presentations, including hypermobile joints that may be 
unilateral or bilateral, hyper extensible skin, easy bruising, frequent dislocations, poor wound healing, 
and abnormal scar formation. JHS continues to be misdiagnosed due to the wide range of symptoms 
and lack of specific testing for the various forms of the hereditary connective tissue disorder. While JHS 
has been primarily a rheumatological disorder, recent research and literature suggest that there is a 
strong correlation between JHS and Gastrointestinal disorders. The purpose of this review article is to 
evaluate the existing research and literature regarding the associations between JHS and gastroparesis. 
Our goal is to raise awareness of JHS as the reason behind chronic unexplained symptoms suggesting a 
gastric motility disorder as well as present the current standard tests used to identify suspected JHS cases. 
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INTRODUCTION

Surprisingly, hypermobility syndrome has been 
present throughout history dating as far back as 
1250 B.C. Researchers explored the possibility 

of hypermobility syndrome portrayed in artifacts from 
Mesoamerica from 1250 B.C. to 900 B.C. The artifact 
is of a Tlatilco sculptural vessel in which an individual 
is portrayed lying ventrally with his feet positioned 
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flat on his head.1 (Figure 1) From 1250 B.C. to 900 
A.D. hypermobility has been identified at numerous 
historical relics of the Taíno civilization in the Greater 
Antilles at the Caribbean region, western and central 
Mexico, Guatemala, Cuba, Peru and Mayan cultures.1 
These artifacts depict distorted human images thought 
to represent either individuals who were well-trained 
or had the pathology of hyperextensibilty of joints.1

In a review of literature to include rheumatology in 
art, researchers found paintings dating back to 1638 that 
portrayed individuals with possible manifestations of 
hypermobile joints to include scoliosis, hyperlordosis, 
flat feet, hyperextended fingers, and Trendelenburg sign 
depicting a weakened hip joint.2 The painting referenced 
here (Figure 2) is “The Three Graces” by Peter Paul 
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2) Ehlers-Danlos syndrome (EDS) and 3) Benign 
joint hypermobility syndrome (BJHS). These primary 
disorders can have overlapping symptomatology, but 
there appears to be distinct features that set them apart 
including molecular biology and genetic abnormalities.4 

JHS is considered by many experts in rheumatology 
to be indistinguishable from the most common variant 
of EDS, EDS hypermobility type EDS-HM. Joint 
hypermobility may be assessed using the Beighton 
score, which is a measure of generalized joint laxity or 
by using a validated 5 point screening questionnaire8,9 
(Table 1. and Figure 3.), that highlight the questions 
to ask and physical exam findings in patients with the 
suspected diagnosis of hypermobility syndrome. 

Prevalence of Hypermobility Syndrome
The prevalence of hypermobility syndrome varies 
depending on age, gender, and ethnicities.11 The highest 
prevalence of hypermobility syndrome appears to be 
in children, women, and individuals of Asian, African, 
and Caucasian in descending order.12 The estimated 
prevalence of diffuse hypermobility has been estimated 
to be between 10% to 35%.13  Women have a higher 

Rubens in which the painting is thought to be of his 
second wife and her sisters (Figure 2). In the painting, 
all three women portray symptoms of hypermobility, 
which would support the theory that the painting in 
fact portrays benign familial hypermobility syndrome, 
which is thought to have a strong genetic component.2,3,4

The first written description of hypermobility dates 
back to Hippocrates’ writings in “Airs, Waters and 
Places” in 400 BC in which he described the Nomands 
and Scythians having lax joints and scars in which he 
thought was due to attempts to scar and stiffen the 
joints by cauterization.5,6 The first comprehensive case 
report of hypermobility syndrome was described in 
1892 by Dr. Tschernogobow at Moscow Venereology 
& Dermatology Society in which he described a 17 year 
old boy with hyperelasticity of the skin, hypermobility 
and laxity of joints.5 Edvard Lauritz Ehlers presented 
a case of a patient who had lax joints, hyperextensible 
skin and tendency of bruising with a history of delayed 
walking at the Dermatological Society of Denmark in 
1899 combined with Henri-Alexandre Danlos’ report 
of a patient with vascular and inflammatory symptoms. 
This would come to be known as Ehlers-Danlos 
Syndrome as suggested by Frederick Parkes-Weber in 
1936.5  In 1986 at a conference in Berlin, the foundation 
for diagnostic criteria for heritable connective tissue 
disorders (HCTDs) was developed.7

Types of Hypermobility Disorders 
Joint hypermobility disorders are associated with 
three recognized inheritable disorders of connective 
tissue. There are three principle disorders that must be 
considered when a patient shows signs and symptoms 
of hypermobility to include 1) Marfan syndrome (MFS), 

Figure 1. “The Acrobat” Ceramic Art from Tlatilco 
Dated 1200 – 900 BCE 
An individual is lying on the ventral surface with his feet 
positioned flat on his head.1

Figure 2. “The Three Graces” by Peter Paul Rubens 
(1577 – 1640)
Grace in the middle has scoliosis and a positive Trendelenburg sign. 
Grace on the left shows hyperextension of the finger and flat feet.2 
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incidence of hypermobility than men.12  Prevalence of 
hypermobility syndrome is increased in the following 
clinical conditions:

• 64.8% in patients with fibromyalgia14

• 65.6% of children with arthralgia15

• 13.2% of patients screened in rheumatology 
clinics.16

According to Tinkle, recognition of joint 
hypermobility syndrome in the United States may 
be lower than other areas due to lack of training in 
recognition and management of the syndrome.17

Gastrointestinal Manifestations and JHS 
Joint hypermobility syndrome is associated with a 
complex array of both physical findings as well as a 
manifestation of symptoms that may influence patient 
well-being. Although heretofore they were not being 
considered nor appreciated; one study found that among 
patients referred to a GI clinic by their primary care 
provider as many as 33% of patients had undiagnosed 
JHS18 which is considerably higher than the general 
population whose prevalence of JHS is thought to be 
19.5% overall 11. 

A case-control study conducted by Fikree and 
colleagues found that out of the 336 patients with 
functional gastrointestinal disorders (FGID), 39.0% 
were also diagnosed with JHS. FGID reported in this 

analysis included epigastric pain syndrome, postprandial 
distress syndrome, functional dyspepsia, functional 
vomiting, chronic idiopathic nausea, and unspecified 
belching. The most notable association with JHS in 
this study was post prandial distress syndrome where 
51.0% of FGID participants were diagnosed with JHD19.  
Another study conducted by Fikree evaluated 180 
patients with JHS in which 41.4% reported postprandial 
fullness whereas only 27.1% of the non-JHS group 
presented with postprandial fullness with a calculated 
odds ratio of 1.74 (CI: 1.2-2.6, p=0.006)18

The Mayo clinic analysis of Ehlers-Danlos 
syndrome (EDS) related GI symptoms conducted by 
Nelson et al. found that 5.8% of all EDS patients suffer 
from increased postprandial fullness with a prevalence 
of 7.0% in Ehlers-Danlos syndrome- hypermobility type 
(EDS-HM) and classic EDS subtypes.20 The difference 
in prevalence of nausea between EDS subtypes yielded 
no significant results. 

Our purpose of this review article is to shine the 
light on JHS as one of the differential diagnosis in 
gastric motility disorders and related symptoms.

What is the Explanation for 
Impaired Gastric Emptying in JHS?
Postural orthostatic tachycardia syndrome (POTS) is 
an aggregate of symptoms caused by dysfunctional 
autonomic control mechanisms and is seen in many 
instances both in association with and outside of the 
setting of JHS. The diagnosis of POTS is made by 
an increase in heart rate of greater than 30 beats per 
minute within ten minutes of standing (or a head-up tilt) 
in the absence of hypertension with a resulting heart 
rate above 120 beats per minute.21 The clinical picture 
includes manifestations such as palpitations (92%), 
lightheadedness upon standing (87%), headaches (87%) 
and fatigue (90%).22 POTS may occur as an autoimmune 
phenomenon in conjunction with multiple autoimmune 
manifestations such as multiple sclerosis, Sjogren’s 
syndrome, systemic lupus erythematosus and raynaud’s 
phenomenon.23 According to Benarroch POTS is also 
commonly found to be associated with insomnia and 
fibromyalgia.21

The relationship between POTS and EDS-HM was 
exemplified by an analysis of 35 patients conducted 
by De Wandele et al. They found that Quantitative 
Sudomotor Axon Reflex Testing (QSART) (an 
assessment of peripheral sympathetic nerve function) 

Table1.  Five Point Questionnaire for Assessing 
Joint Hypermobility 9 

1.  Could you ever place your hands flat on the floor 
without bending your knees?

2.  Could you ever bend your thumb to touch your 
forearm?

3.  As a child, did you amuse your friends by 
contorting your body into strange shapes or could 
you do the splits? 

4.  As a child or teenager did your shoulder or 
kneecap dislocate on more than one occasion?

5.  As a child or teenager did you consider yourself 
double-jointed? 

Agreement: Affirmative answer for two or more questions 9

(continued on page 62)
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illustrated lower provoked sweat volumes at all sites 
and only 35% of the study population elicited a normal 
response.24 Another study conducted by Zarate et 
al., found that six out of the 21 patients with BJHS 
demonstrated symptomatic evidence of autonomic 
dysfunction suggesting a higher prevalence of POTS 
in patients with co-existent JHS and FGID.25

A large cohort study of 163 patients with POTS was 
evaluated and 55 (34%) were found to have a normal 
gastric emptying time, 30 (18%) had a delayed or slowed 
gastric emptying time, and 78 (48%) were found to have 
rapid gastric emptying.26 This analysis by Loavenbruck 
illustrated that, while POTS is associated with delayed 
gastric emptying, the association with rapid gastric 
emptying is much greater.26 However, whether delayed 
or accelerated it is clear that aberrations from normal 
emptying physiology are associated with POTS as 66% 
of the study population had abnormal gastric emptying 
times. The study also revealed the Tilt-test to induce 
elevations in heart rate more frequently in patients with 

Figure 3. Methods of Determining JHM
Four of the five maneuvers are each done on the right and left sides and 1 point is given for each positive result. The highest possible 
score is 9. A Beighton score of ≥ 4, out of a maximum of 9, is considered to be consistent with JHM.8,10

Figure 3a. 1 Point Each Side
Hyperextension of the elbow beyond 90 º (neutral)

Figure 3c. 1 Point Each Side
Passive dorsiflexion of the metatarsophalangeal joint to 90 º

Figure 3e. 1 Point
Forward flexion with the hands flat on the floor and the knees 
extended

Figure 3d. 1 Point Each Side
Apposition of the thumb to the flexor aspect of the forearm

Figure 3b. 1 Point Each Side
Hyperextension of the knee beyond 90 º (neutral)

(continued from page 60)
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delayed gastric emptying. Delayed gastric emptying 
was associated with moderate to severe adrenergic 
dysfunction (p=0.02) as well as a greater increase 
in heart rate with deep breathing when compared to 
patients that fell within the normal gastric emptying 
time range (p=0.02).26 The participants reported GI 
complaints that included nausea (21% of the study 
population), vomiting (10%), constipation (19%), 
and dyspepsia (18%). The only symptom found to be 
associated with a specific gastric emptying anomaly was 
vomiting. Another study conducted by Park et al. aimed 
at assessing the gastric emptying patterns in individuals 
with Postural Orthostatic Tachycardia Syndrome. 36 % 
of patients with POTS in this cohort had delayed (9 %) 
or rapid (27 %) gastric emptying.27 In summary, two-
thirds of patients with POTS and GI symptoms had 
abnormal gastric emptying. Rapid gastric emptying was 
the most frequently observed abnormality.26,27

Gastroparesis may also occur in patients with joint 
hypermobility syndrome outside of the setting of postural 
orthostatic tachycardia syndrome. An interesting study 
published by Mayo clinic showed that abnormal gastric 
emptying was observed in 22.3% of EDS patients 
(17/76), 11.8% delayed and 10.5% accelerated20. 
Another study by Zarate and his colleagues had shown 
delayed gastric emptying in patients with EDS.25 Several 
mechanisms have been proposed to explain the etiology 
of abnormal gastric emptying and related symptoms in 
this patient population. A valuable consideration in the 
pathogenesis of dysmotility is the composition of the 
extracellular matrix in which the other components of 
the gut wall are embedded. The composition of the gut 
wall contributes directly to the mechanical properties of 
the gut wall including extensibility.25 Alterations from 
physiologic norms in that regard are likely present with 
greater prevalence in patients with joint hypermobility 
syndrome leading to the association with gastroparesis. 
Zarate et al. further explains that changes in the degree 
of the stretch capacity of the gut wall influence the 
functional capacity of mechano-receptors altering the 
receptive signals that facilitate gastric emptying.25

From review of the literatures, it seems that 
rapid gastric emptying is more common than delayed 

emptying in the settings of POTS with JHS. However 
in the case of JHS without POTS gastroparesis or 
rapid emptying seems to occur in approximately equal 
proportions. These findings need to be confirmed and 
further evaluated in a larger cohort of patients with JHS.

CONCLUSION
JHS is considered a common disorder associated with 
multiple signs and symptoms included but not limited 
to hypermobility of joints, skin hyper extensibility, 
easy bruising, and many others. For years JHS was 
considered mainly a joint disorder with less focus 
on other systemic manifestation such as GI. Studies 
have confirmed the association between JHS and 
gastric abnormalities, also concluding that abnormal 
gastric emptying can be associated with or without 
accompanying POTS. GI practitioners should consider 
JHS as one of the differential diagnoses for idiopathic 
gastroparesis or nausea and vomiting of unknown 
etiology. In patients presenting with GI signs and 
symptoms, JHS can be recognized if practitioners are 
familiar with its manifestations. Gastroenterologists 
should definitely incorporate into their office exam a 
new repertoire focusing on hand and joint flexibility; 
particularly patients’ ability to place the palms flat on 
the ground without knee bending, hyperextensin of 
elbows and or knees beyond 90 degree. Hypermobility 
joint syndrome has definitely arrived as a new under-
recognized condition which contributes to the spectrum 
of idiopathic gastric motility disorders. 

References

1. Checa A. “Paleopathological interpretations of hypermobility 
syndrome in the art from ancient America.” Rheumatol Int. 
2011; 32(10): 3291-294. 

2. Dequeker J. “Benign familial hypermobilty syndrome and 
Trendelenburg sign in a painting “The Three Graces” by Peter 
Paul Rubens (1577-1640). Ann Rheum Dis 2001;60: 894-95.

3. Castori M, Chiara D, Michele V, et al. “Nosology and inheri-
tance pattern(s) of joint hypermobility syndrome and Ehlers-
Danlos Syndrome, hypermobility type: A study of intrafamilial 
and interfamilial variability in 23 Italian pedigrees.” Am. J. 
Med. Genet. 2014; 164 (12): 3010-020. 

4. Grahame R. Heritable disorders of connective tissue. Baillieres 
Best Pract Res Clin Rheumatol. 2000; 14 (2):345–361.

5. Parapia, LA., Jackson C. “Ehlers-Danlos Syndrome – a 
Historical Review.” Br J Haematol. 2008; 141(1): 32-35. 

6. Littre E. (1840) “Oeuvres Complete D’ Hipprocrate.”. JB 
Bailliere, Paris. 1840;  2:75. 

7. Beighton P, De Paepe A, Danks D et al. “International nosology 
of heritable disorders of connective tissue, Berlin, 1986.” Am. J. 
Med. Genet. 1988;29.3:581-594.

8. Beighton P, Solomon L, Soskolne CL. “Articular Mobility in 
an African Population.” Ann Rheum Dis. 1973;32.5: 413-418.

practicalgastro.com



Hypermobility Syndrome and Gastric Emptying Disorders

GASTROINTESTINAL MOTILITY AND FUNCTIONAL BOWEL DISORDERS, SERIES #16

64 PRACTICAL GASTROENTEROLOGY • APRIL 2016

9.  Hakim AJ, Grahame R. A simple questionnaire to detect hyper-
mobility: an adjunct to the assessment of patients with diffuse 
musculoskeletal pain. Int J Clin Pract 2003; 57: 163–6.

10. Beighton P. Hypermobility scoring. Br J Rheumatol 1988; 27: 
163.

11. Russek LN, Errico D. Prevalence, injury rate and, symptom 
frequency in generalized joint laxity and joint hypermobility 
syndrome in a “healthy” college population. Clin Rheumatol. 
2015;1-11

12. Clark CJ, Simmonds JV. An exploration of the prevalence of 
hypermobility and joint hypermobility syndrome in Omani 
women attending a hospital physiotherapy service. Musc Care. 
2011;9: 1–10.

13. Verhoeven JJ, Tuinman M, Van Dongen PW. Joint hypermobil-
ity in African non-pregnant nulliparous women. Eur Jour Obst 
& Gyn Repro Bio. 1999;82.1:69-72.

14. Goldman JA., Fibromyalgia and hypermobility. Jour of Rheum. 
2001;28:920-21.

15. Gedalia A, Person DA, Brewer EJ, Giannini EH. Hypermobility 
of the joints in juvenile episodic arthritis/arthralgia. J Pediatr. 
1985; 107.6:873-876.

16. Hudson, N., M. R. Starr, J. M. Esdaile, and M.-A. Fitzcharles. 
“Diagnostic associations with hypermobility in rheumatology 
patients.” Rheum. 1995; 34.12:1157-1161.

17. Tinkle BT. Issues and management of joint hypermobility: A 
Guide for the Ehlers-Danlos Syndrome hypermobility type and 
the hypermobility syndrome. J Gen Couns. 2008; 18.4:401-402.

18. Fikree A, Grahame R, Aktar R, Farmer AD, Hakim AJ, Morris 
JK, Knowles CH, Aziz Q. A prospective evaluation of undiag-
nosed joint hypermobility syndrome in patients with gastrointes-
tinal symptoms. Clin Gastroenterol Hepatol 2014; 12: 1680–7, 
e1682.

19. Fikree, A., Aktar, R., Grahame, R., Hakim, A. J., Morris, J. K., 
Knowles, C. H. and Aziz, Q, Functional gastrointestinal disor-

A Token of Our APPreciation© for Our Loyal Readers

Add the App instantly to your iPad or iPhone:
http://itunes.apple.com/us/app/practical-gastroenterology/id525788285?mt=8&ign-mpt=uo%3D4

Add the App instantly to your Android:
https://market.android.com/details?id=com.texterity.android.PracticalGastroApp
http://www.amazon.com/gp/product/B00820QCSE

Download PRACTICAL GASTROENTEROLOGY to your Mobile Device

Available for Free on iTunes, Google Play and Amazon

PRACTICAL
GASTRO

A Peer Review Journal

ders are associated with the joint hypermobility syndrome in 
secondary care: a case–control study. Neurogastroenterol Motil 
2015; 27: 569–79.

20. Nelson, A. D., Mouchli, M. A., Valentin, N., Deyle, D., Pichurin, 
P., Acosta, A. and Camilleri, M, Ehlers Danlos syndrome and 
gastrointestinal manifestations: a 20-year experience at Mayo 
Clinic. Neurogastroenterology & Motil 2015; 27: 1657–1666.

21. Benarroch, Eduardo E. “Postural Tachycardia Syndrome: A 
Heterogeneous and Multifactorial Disorder.” Mayo Clinic 
Proceedings 2012; 87: 1214–1225

22. Deb, A, Morgensntern K, Culbertson QJ, Wang LB, Hohler 
AD,. “A Survey-Based Analysis of Symptoms in Patients with 
Postural Orthostatic Tachycardia Syndrome.” Proc (Bayl Univ 
Med Cent) 2015 (2): 187–9.

23. Dahan, S., Tomljenovic, L., Shoenfeld, Y. Postural Orthostatic 
Tachycardia Syndrome (POTS) – A novel member of the auto-
immune family, Lupus 2016; 0: 1-4. 

24. De Wandele I, Rombaut L,Leybaert L, Van de Borne P, De 
Backer T, Malfait F, Dysautonomia and its underlying mecha-
nisms in the hypermobility type of Ehlers–Danlos syndrome, 
Seminars in Arthritis and Rheumatism 2014; 44: 93-100

25. Zarate, N., Farmer, A. D., Grahame, R., et al. Unexplained 
gastrointestinal symp-toms and joint hypermobility: Is connec-
tive tissue the missing link? Neurogastroenterology & Motility 
2010; 22: 252–278.

26. Loavenbruck, A., Iturrino, J., Singer, W., Sletten, D. M., Low, 
P. A., Zinsmeister, A. R. and Bharucha, A. E, Disturbances of 
gastrointestinal transit and autonomic functions in postural 
orthostatic tachycardia syndrome. Neurogastroenterology & 
Motil 2015; 27: 92–98.

27. Park, Ki-Jong, Singer W, Sletten D, Low P, Bharucha Al. 
“Gastric Emptying in Postural Tachycardia Syndrome: A 
Preliminary Report.” Clinical autonomic research: official jour-
nal of the Clin Auton Res 2013: 23; 163–167.


