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Joint hypermobility syndrome (JHS) is a hereditary connec-
tive tissue disease characterized by excessive joint activity,
skin fragility, arthrodynia of limbs, fatigue, autonomic dys-
function, and gastrointestinal dysperistalsis [1]. There are
few domestic reports. In order to improve the understanding
of JHS clinical diagnosis and treatment, and to reduce misdi-
agnosis and missed diagnosis, a typical JHS report in our
hospital is reported as follows.

Case Report

The patient was male, 13 years old, and was admitted to the
hospital due to Bpolyarthralgia for more than 3 months.^
There was pain in both feet without obvious inducement
3 months ago, especially when carrying weight. Later, knee,
hip, palm, wrist, elbow, shoulder, and lower back pain gradu-
ally appeared. The patient was physically healthy in the past,
but his mother and cousins had JHS. The patient’s mind was
clear and with normal reaction when being admitted to the
hospital. The skin and mucous membranes of the whole body
did not have bleeding spots, there was no neck rigidity, the
throat was not red, the tonsils were not big, and lung auscul-
tation determined breath sounds are rough. There were regular
heart rhythm, powerful heart sound, and no murmur in the
auscultation area of each valve. The abdomen was soft; the
liver and spleen were not palpable under the ribs; hyperextend
the elbow by more than 10°; passively dorsiflex the fifth
metacarpophalangeal joint by more than 90°; oppose the

thumb to the volar aspect of the ipsilateral forearm, and the
lower limbs are restricted in activity, and the double B4^ sign
was positive. The limb endings were warm, and the nervous
systemwas not abnormal. Related examinations of admission:
blood routine: white blood cells 4.48 × 109/L, red blood cells
4.97 × 1012/L, lymphocytes 51.5%, basophils 1.3%, eosino-
phils 7.3%, hemoglobin 150 g/L, total platelets 178 × 109/L,
neutrophils 32.1%, neutrophil absolute count 1.44 × 109/L;
blood gas analysis + electrolyte: standard bicarbonate (SB)
23.9 mmol/L, carbon dioxide partial pressure (PCO2)
40.5 mmHg, calcium 0.93 mmol/L, corrected calcium
(pH 7.4) 0.93 mmol/L, blood pH 7.387; complete urine pro-
tein test: N-acetylglucosaminidase 24.89 U/L, urine immuno-
globulin G 28.92 mg/L, urine microalbumin 190.9 mg/L, uri-
nary transferrin 7.25 mg/L. There is no obvious abnormality
in urine routine, fecal routine + occult blood test, coagulation
routine (D dimer), PCT, ESR, tuberculosis antibody,
Mycoplasma pneumoniae antibody, anti-cyclic citrullinated
peptide antibody, anti-chain O, rheumatoid factor, human leu-
kocyte antigen, lymphocyte subset, biochemical complete set,
humoral immunity, ANCA, anti-keratin antibody, anti-
phosphoester antibody, autoantibody screening, three-item
test before blood transfusion, antigens and antibodies of hep-
atitis B (quantitative), and bone marrow smear. No genetically
relevant mutations were found in the genetic tests. There were
no abnormalities upon chest radiograph, supercardiogram,
and magnetic resonance (bilateral knee, ankle joint, hip joint).
The child had a family history of joint hyperactivity and was
admitted to the hospital with joint pain of the limbs. The
examination showed excessive joint activity (Fig. 1).
According to the Beighton score [] (Table 1), the cscore
of the child is 6. According to Brighton standard [2]
(Table 2), the child meets two major criteria and one mi-
nor criterion, so the diagnosis of joint hyperactivity syn-
drome is clear. After 7 days of treatment with ibuprofen,
total glucosides of paeony capsules, vitamins A and D,
and five vitamins and calcium gluconate, from 26
November 2017, the patient’s joint pain was relieved,
and was discharged on 3 December 2017. He has been
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followed for nearly half a year. After family education,
psychological counseling, and appropriate medication,
the joint pain was significantly relieved according to the
3 June 2018 telephone follow-up and the patient has re-
sumed school now.

Discussion

JHS is also known as arthrochalasis. The exact incidence rate is
unknown. There are many reports abroad. It was first reported by
Kirk et al. [3], who considered it to be a familial and hereditary
connective tissue disease, mainly found in children. The main
clinical manifestations of this disease are as follows: (1) skeletal
muscle lesions: JHS, joint pain, joint dislocation, poor body bal-
ance, horse fan-shaped signs, etc.; (2) skin lesions: high ductility,
crisp, incident contusion, obvious wrinkle, etc.; (3) gastrointesti-
nal symptoms: abdominal distension, early satiety, alternating
diarrhea and constipation, nausea, vomiting, and even gastro-
esophageal reflux, esophageal hiatus hernia, etc.; (4) bladder
dysfunction: frequent and urgent urination, urinary incontinence,
etc.; (5) other: chronic fatigue, depression, fear, palpitations, chest
pain, approximate syncope or syncope, postural hypotension,
varicose veins, eye deformities, and so on. There are generally
no special findings in laboratory examination of this disease, and
the diagnosis mainly depends on medical history and physical
examination. At present, the Beighton score and the Brighton
standard based on it are often used, and clinical geneticists can
help in identification or exclude other hereditary connective tis-
sue diseases. On the differential diagnosis, this disease is mainly

differentiated fromMarFan syndrome, Ehlers-Danlos syndrome,
juvenile idiopathic arthritis, rheumatic fever, and homocystinuria.
The differential diagnosis analysis of this patient is as follows: (1)
MarFan syndrome is an autosomal dominant hereditary disease,
its common symptoms are tall figure, acromacria, congenital
cardiovascular malformation, lens translocation, etc. The main
hazard is cardiovascular lesion, especially aortic aneurysms,
and can be diagnosed according to the clinical manifestations
of three main signs in bone, eye, and cardiovascular changes,
and family history. The simplest method of diagnosing this dis-
ease is echocardiography, and further confirmation requiresMRI.
The child was mainly characterized by polyarthralgia and exces-
sive joint activity. There were no manifestations of MarFan syn-
drome such as tall figure and acromacria. There was no abnor-
mality in laboratory tests of cardiac ultrasonography and mag-
netic resonance; therefore, this disease can be ruled out. (2)
Ehlers-Danlos syndrome is a disease that has a genetic predispo-
sition of affecting connective tissue and is associatedwith defects
in collagen metabolism. The skin of the affected part is stretched
excessively and upon touching is soft, like a velvety feeling. Due
to excessive skin stretching, incidents form wounds, blood ves-
sels are brittle and easy to rupture, and skin bruises; it often
presents joint dislocation, tube wall tumor by cardiovascular
and gastrointestinal tract enlargement, gastrointestinal diverticu-
lum, bladder diverticulum or ruptured perforation, etc. This dis-
ease is more common in premature infants, and can be diagnosed
according to the features of the increase in excessive skin elas-
ticity and joint activity, increased skin and blood vessel fragility,
and the emergence of pseudo-tumor after trauma. The child was
a 13-year-old boy who showed only joint pain and excessive
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Fig. 1 Special signs of the child:
a finger side passive back flexion
parallel to forearm extension side;
b elbow joint extension > 10°; c
passive motion of the thumb can
touch the flexion of the forearm

Table 1 Beighton score
Special ability Left Right

Elbow joint extension > 10° 1 1

Knee extension > 10° 1 1

Finger side passive back flexion parallel to forearm extension side 1 1

Passive motion of the thumb can touch the flexion of the forearm 1 1

Keep your knees straight, bend your knees forward and touch the floor 1

A score greater than or equal to 4 points may be JHS
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activity, no skin elasticity, overstretching, and other organ dam-
age; therefore, this disease can be ruled out. (3) Juvenile idiopath-
ic arthritis refers to arthritis lasting for over 6 weeks of unknown
courses for children over 16 years of age. The age and duration of
the disease were consistent with the condition of juvenile idio-
pathic arthritis, but there was no arthritis characterization such as
joint swelling, joint fluid accumulation, joint activity limitation,
and local joint fever. It is not very unlikely that the disease is
considered. (4) Rheumatic fever is a systemic connective tissue
immune inflammatory disease caused byGroupA Streptococcus
infection, mainly invading the heart, joints, skin, serosa, and
central nervous system and lungs, kidneys, and other internal
organs. This disease mainly relies on clinical manifestations;
the current diagnosis is still under the 1992 revised Jones stan-
dard. In this case, there was no history of streptococcal infection,
only joint pain and excessive activity, no special findings upon
laboratory tests, and did not meet the diagnostic criteria for rheu-
matic fever. (5) Homocystinuria is an inheritance disease caused
by the lack of cystathionine synthetase during the process of
methionine dissimilation and is associated with mental retarda-
tion, developmental disorders, abnormal lens position, limb ri-
gidity, thinning hair, abnormal cardiovascular system, etc. It can
be diagnosed according to clinical symptoms such as typical
skeletal malformations, lens shift, mental retardation and mental
decline, vascular occlusionwith thrombosis or embolism, plasma
cysteine and methionine increase, etc. Although the hematuria
genetic metabolism screening was not conducted on the child,
based on its clinical manifestations, laboratory results, and the
proper treatment effect of JHS, this disease is not considered. In
this case, the patient was admitted to the hospital with
polyarthralgia for more than 3 months. There was a history of
excessive joint activity in the family. The over-elbow joint was
overextended by more than 10°. The finger side by side pas-
sive back is parallel with the forearm extension side, the
passive movement of the thumb can touch the flexion of
the forearm, and the lower limbs are restricted in activity,
and the double B4^ sign was positive. The Beighton score is

6 points. The Brighton standard meets 2 major criteria and 1
minor criterion, so the diagnosis is clear. However, there is
still a lack of research on relevant specific laboratory
indicators.

The disease is benign, and generally does not affect the
normal growth and development of children. Condition
joint relaxation phenomenon will gradually improve in
most of the children with age; the key is to conduct the
diagnosis early, and to avoid misdiagnosis and missed di-
agnosis. The treatment should be personalized according to
the patient’s clinical manifestations; pain management
should be in a multidisciplinary approach, for example,
oral aspirin, ibuprofen, etc. when the joint pain is obvious,
and appropriate rest; paying attention to physical therapy,
clinical-related occupational therapy, and appropriate
physical training (Pilates training, Tai Chi, etc.) can im-
prove joint stability and strength, avoid injuries, and help
patients overcome life difficulties. In addition, JHS pa-
tients and their families should receive education on the
nature of the disease to relieve anxiety and nervousness
[4–8]. The child had obvious joint pain and limited mobil-
ity, and he was relieved after intervention with ibuprofen
and physical therapy. Since the onset of the disease, the
child’s mood has been low, with lazy words and less move-
ment, and their parents were also emotionally anxious and
nervous, invisibly expanding the severity of the disease. As
medical staff, we should strengthen our understanding of
the disease, educate and communicate with patients and
their families in a timely manner, and pay attention to psy-
chological treatment programs. The above treatments for
this disease are based on previous experience and the sum-
mary of the characteristics of this child. There is still a lack
of randomized controlled trials to verify the efficacy of the
disease [9]. Therefore, it needs in-depth basic research and
randomized, multicenter, large-sample clinical studies, es-
pecially long-term prognosis follow-up and assessment to
provide a basis for establishing clinical guidelines.

Table 2 Brighton standard
Main indicators Secondary indicators

Beighton score is greater than or equal
to 4 points (current or previous)

If the age is over 50, the Beighton score is 1, 2, or 3

Greater than or equal to 4 joints pain
for more than 3 months

1 to 3 joint pain more than 3 months,
low back pain 3 months, or spine lesions

Greater than or equal to 1 joint dislocation or subluxation

In 3 or more locations of soft tissue rheumatism
(such as epicondylitis, tenosynovitis, bursitis)

Somatotype of Marfan syndrome

Abnormal skin (such as atrophy high ductility crisp or paper scars)

Abnormal eye (such as blepharoptosis myopia)

Varicose hernia prolapse of the uterus or rectum

JHS can be diagnosed bymeeting two of the above main criteria, one main criterion plus two secondary criteria or
four secondary criteria
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