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Abstract: Hypermobility is an increased range of joint mobility caused by the gen-
eralized laxity of the ligaments stabilizing the joints and joint capsules. Changes

in the proportion of collagen are the basis of joint hypermobility. Hypermobile

people suffer from a number of symptoms related to the musculoskeletal system

and other systems due to the widespread presence of connective tissue in the body.
The aim of the study was to compare the diagnosis of disorders from the hyper-
mobility spectrum using the Beighton and Sachse tests. 60 women were included

in the study. They were divided into two groups, similar in terms of age and BMI

value. The Sachse test and the Beighton scale were used. The ambiguous, and in some

cases contradictory, results obtained in both methods indicate the need for a more

detailed analysis of diagnostic methods for disorders from the hypermobility
spectrum.
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4 1. Introduction

Hypermobility is an increased range of joint mobility caused by the generalized lax-
ity of both the ligaments stabilizing the joints and the entire joint capsules. Each
joint has a physiological, limited range of motion. In hypermobility, the physiologi-
cal barrier of the joint is crossed without violating the anatomical barrier, which
would result in damage to the joint elements [1]. Immobility may affect one or more
joints, may be the result of an injury or the result of appropriately targeted training.
It can also be a congenital feature and be associated with a number of symptoms
related to the locomotor system and other organs and systems - in this case, one can
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suspect a set of symptoms referred to as disorders from the hypermobility spectrum

(Hypermobility Spectrum Disorders, HSD).

Hypermobility is associated with disturbances in the proportions of type I and III
collagen. The correct condition is 18-21%, while in hypermobile people — 28-46%.
The effect is the flaccidity of the joint structures made of connective tissue [1, 2, 3].

The main symptom of hypermobility is pain. Its nature and frequency of occur-
rence vary depending on the case. The occurrence of pain is associated with a reduced
tolerance to static loads, e.g. when standing or sitting at a desk for a long time. Most
often it is located in the area of knee joints, spine, arms, feet and hips [2, 4]. The occur-
ring hypermobility is often accompanied by posture defects, e.g. flat feet (flat foot
and transverse flat foot), hallux valgus, deep thoracic kyphosis and lumbar lordosis
or scoliosis [4, 5]. Hypermobile people are more likely to be injured. Repeated inju-
ries lead to frequent pain and loss of function, and may predispose to earlier degen-
erative joint changes [4].

In addition to the symptoms related to the locomotor system, disorders
of the hypermobility spectrum cause a number of other symptoms, such as: increased
skin extensibility, stretch marks, large scars, difficult wound healing, instability
of the masticatory organ, lowering of the reproductive organs, rectal prolapse, uri-
nary incontinence, hernias, varicose veins, increased fragility of blood vessels, mitral
valve prolapse. Symptoms such as depression, anxiety and neurosis are also a particu-
larly important problem - patients are tired of pain, which translates into problems
in everyday functioning (3, 4, 6].

Recent years have brought progress in research on hypermobility. Due to the dis-
crepancies in the literature resulting from the use of heterogeneous nomenclature,
the following classification of clinical cases has been proposed [4]:

1) people with “asymptomatic” hypermobility, which can be confirmed by a posi-
tive result on the Beighton score, but patients do not feel any discomfort from
the musculoskeletal system;

2) people with hypermobility who meet the diagnostic criteria of the hypermobile
type of Ehlers-Danlos syndrome;

3) people with hypermobility with pain, in whom the diagnosis of hEDS cannot be
confirmed, it is proposed to define a disorder from the hypermobility spectrum
(Hipermobility Spectrum Disorders, HSD).

Among patients with the hypermobility spectrum disorder (HSD), we can distin-
guish 4 basic types, described below (tab. 4.1) [4].

According to the available literature, hypermobility concerns 0.6 - 31.5%
of the population, depending on the adopted study criteria. It is known to decrease
with age and is more common in women (up to 3 to 5 times more often), as well
as in Asian and African races [2, 3, 7].

Hypermobility is diagnosed on the basis of information obtained from an inter-
view, physical examination and functional tests: Beighton’s score, Sasche’s test, Bulben’s,
Contompasis or the Brighton criteria [1]. The Beighton scale is most often used [8].
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Initially developed as a screening test, it has become the primary diagnostic crite-
ria for hypermobility [9]. The tests used are not precise — clinicians notice many dis-
crepancies, which result in difficulties in making a diagnosis. Patients are considered
hypochondriacal, are not adequately treated and their functioning worsens.

TABLE 4.1. Classification of cases of hypermobility spectrum disorders

Name Specification
G-HSD (Generalized Generalized joint hypermobility syndrome confirmed by a positive
Hypermobility Beighton score. Additionally, there are symptoms (one or more) from
Spectrum Disorders) the musculoskeletal system.
P-HSD (Peripheral Peripheral joint hypermobility, which affects only hand and / or foot
Hypermobility joints and one or more musculoskeletal symptoms, is usually negative.
Spectrum Disorders)
L-HSD (Localized Hypermobility limited to only one joint with musculoskeletal symptoms
Hypermobility but only in a given location, the Beighton score is negative.
Spectrum Disorders)
H-HSD (Historical History of hypermobility, Beighton score is negative, but there may be
Hypermobility musculoskeletal symptoms (one or more).

Spectrum Disorders)

The aim of the study was to compare the indications of the Beighton scale
and the Sachse test, used to diagnose disorders from the hypermobility spectrum. Such
a comparison is important insofar as there is no reference in the literature to which
the results of the above-mentioned tests could be compared, it may give an indirect
assessment of their usefulness in practice.

4.2. Materials and methods

Two groups of people with various physical activity were created for the pur-
pose of the research. The first group consisted of 30 women aged 23-45, working
as fitness instructors. The second group, treated as a control group, also consisted
of 30 women in the same age group, who were characterized by a lack of systematic
physical activity.

The selection of people for the control group was made on the basis of two
parameters — age and BMI. The homogeneity of the features of both groups was
verified using the Student’s t-test for independent samples, checking the normal-
ity of the distribution of the analyzed quantities (for all variables, the indications
of the Kolmogorov-Smirnov test p> 0.2) and homogeneity of variance (Levene’s test
indications: p = 0.35 for age and p = 0.26 for BMI). The results of the Student’s t-test
are shown in Fig. 4.1. On their basis, it can be stated that there are no statistically sig-
nificant differences in the tested parameters between the groups. Both groups were
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interviewed with questions about age, weight and height. The research group addi-
tionally defined the seniority of the instructor’s work, which was on average 4.7 years
(from 0.5 to 20 years).
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FIGURE 4.1. Box and whisker plot for age values and BMI for groups 1 and 2

The two tests were selected to assess the occurrence of hypermobility among
the respondents: the Sachse test and the Beighton score. The Sachse test consisted
in assessing the possibility of making the following movements:

1) flexion of the lumbar spine,
2) rotation of the hip joints,
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3) lateral flexion of the thoracic-lumbar spine,

4) twist of the thoracic-lumbar spine,

5) opposing joining of hands behind the back,

6) horizontal flexion shoulder joint,

7) dorsiflexion of the fingers in the metacarpophalangeal joints,
8) valgus elbows,

9) head rotation.

1 point was awarded for the correct performance of each test. The result is the num-
ber of points scored. Hypermobility is found when obtaining at least 7 points.
The Beighton score assesses the ability to make the following movements:
1) touch thumb to forearm;
2) fifth finger metocarpalphalageal joint extension >90°,
3) touch palms flat to floor with knees straight;
4) elbow extension >10°,
5) knee extension >10°.

1 point was awarded for each movement made as described. All trials, except
for the forward bend, were repeated and scored separately for the right and left limbs.
Obtaining at least 4 points proved the presence of hypermobility.

Measurements were made using a goniometer in the appropriate positions.

4.3. Results

In the Sachse test, the first group averaged 5.4 points. Hypermobility can be found
in 9 people (30%). The full results of all Sachse test trials in the first test group are
presented in Table 4.2. In the second group, 3 people (10%) obtained at least 7 points.
The average score in this group is 4.13 points. The results of the individual trials are
presented in Table 4.3.

TABLE 4.2. Analysis of individual movements of the Sachse test in group 1

Movement Yes (can do) No (can't do)
Flexion of the lumbar spine 29 97% 1 3%
Rotation of the hip joints 10 33% 20 67%
Lateral flexion of the thoracic-lumbar spine 27 90% 3 10%
Twist of the thoracic-lumbar spine 16 53% 14 47%
Opposing joining of hands behind the back 29 97% 1 3%
Horizontal flexion shoulder joint 17 57% 13 43%
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Movement Yes (can do) No (can't do)
Dorsiflexion of the fingers in the metacarpophalangeal 10 33% 20 67%
joints, passive movement above 60°
Valgus elbows 14 47% 16 53%
Head rotation over 90° in each side 10 33% 20 67%

TABLE 4.3. Analysis of individual movements of the Sachse test in group 2

Movement Yes (can do) No (can't do)
Flexion of the lumbar spine 28 93% 2 7%
Rotation of the hip joints 4 13% 26 87%
Lateral flexion of the thoracic-lumbar spine 1 37% 19 63%
Twist of the thoracic-lumbar spine 8 27% 22 73%
Opposing joining of hands behind the back 25 83% 5 17%
Horizontal flexion shoulder joint 8 27% 22 73%
Dorsiflexion of the fingers in the metacarpophalangeal 16 53% 14 47%
joints, passive movement above 60°
Valgus elbows 21 70% 7 30%
Head rotation over 90° in each side 4 13% 26 87%

On the Beighton score, group 1 scored 2.47 points on average. The features
of hypermobility were demonstrated by 7 people (23.33%). The results of individual
trials are presented in Table 4.4.

In group 2, the result confirming hypermobility was obtained by 7 people (23.33%).
The average score was 2.7 points. The results of all tests are presented in Table 4.5.

TABLE 4.4. Analysis of individual movements of the Beighton score in group 1

Movement Yes (can do) No (can't do)
Ability to touch thumb to forearm - right hand 6 20% 24 80%
Ability to touch thumb to forearm - left hand 7 23% 23 77%
Fifth finger metocarpalphalageal joint extension 5 17% 25 83%
>90° - right hand
Fifth finger metocarpalphalageal joint extension 5 17% 25 83%
>90° - left hand
Ability to touch palms flat to floor with knees straight 29 97% 1 3%
Elbow extension >10° - right upper limb 7 23% 23 77%
Elbow extension >10° - left upper limb 7 23% 23 77%
Knee extension >10° - right lower limb 3 10% 27 90%
Knee extension >10° - left lower limb 3 10% 27 90%
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TABLE 4.5. Analysis of the individual movements of the Beighton score in group 2

Movement Yes (can do) No (can't do)
Ability to touch thumb to forearm - right hand 2 7% 28 93%
Ability to touch thumb to forearm - left hand 4 13% 26 87%
Fifth finger metocarpalphalageal joint extension 5 17% 25 83%
>90° - right hand
Fifth finger metocarpalphalageal joint extension 5 17% 25 83%
>90° - left hand
Ability to touch palms flat to floor with knees straight 28 93% 2 7%
Elbow extension >10° - right upper limb 15 50% 15 50%
Elbow extension >10° - left upper limb 15 50% 15 50%
Knee extension >10° - right lower limb 3 10% 27 90%
Knee extension >10° - left lower limb 3 10% 27 90%

Comparing the results of the Sachse test and the Beighton score, it was noticed
that in the first group only in 3 people the hypermobility was simultaneously con-
firmed by both tests, in 10 cases the results were inconsistent. In the second group,
the positive result of both tests was noted in 2 people, in 6 the result was inconsistent.

4.4. Discussion

The basis for effective treatment of the consequences of hypermobility syndrome
is precise and reliable diagnostics of the disease in question. Obtaining contradictory
results in the presented studies leads to the need to develop a more detailed analy-
sis of the reliability of the functional tests performed. Theoretically, both methods
used should give similar results, but the data obtained during the research differs
significantly. The Sachse test assessed the mobility of almost the entire musculo-
skeletal system, starting with the spine (flexion, lateral flexion, rotations in the tho-
racic-lumbar and cervical spine), through the mobility of the hip joints (rotations),
shoulder joints (flexion, abduction, horizontal flexion, rotations), elbow joints (degree
of valgus, hyperextension), to the mobility of small metacarpophalangeal joints.
The Beighton scale narrows down to the assessment of spine flexion in the forward
tilt movement, mobility of the small joints of the hands (metacarpophalangeal joint
of the thumb and V finger) and hyperextension over 10° in the knee and elbow
joints. Therefore, the question arises as to which of the applied research methods
is more accurate and more precisely measures the immobility of the joints. The fact
that the vast majority of respondents (over 90% in both studied groups) are able
to bend forward with straightened knee joints, and a large proportion of people
who do not regularly train any sport have significant hyperextension in the knee
and elbow joints, may explain the achievement of a high result on the Beighton score
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in group 2, which does not necessarily have to be associated with the hypermobil-
ity of the entire musculoskeletal system. Thus, the conclusion is that the diagnosis
of disorders from the hypermobility spectrum cannot be based on one functional
test assessing the mobility of selected joints.

Authors dealing with the issue of hypermobility concluded that the mere use
of functional tests is insufficient [9]. The research trials described above also confirm
this statement. It cannot be forgotten that hypermobility is a disease with a wide clini-
cal picture — due to the common presence of collagen of connective tissue, symptoms
appear in various, often distant organs. Therefore, the diagnostic scope was extended
to include symptoms from various systems and organs, creating the Brighton criteria,
which are based on the Beighton score and take into account extra-articular symp-
toms [2, 10]. The Brighton criteria were divided into major criteria and minor criteria
(Tab. 4.6). Hypermobility spectrum disorders are defined when two major criteria, one
major and two minor criteria, four minor or two minor criteria are met, and a first
degree relative is diagnosed with hypermobility.

TABLE 4.6. Brighton Criteria

MAJOR CRITERIA

1. Beighton score > 4.
2. Arthralgia (joint pain) in 2 4 joints for = 3 months.

MINOR CRITERIA

1. Beighton scores 1-3.

2. Arthralgia in 1-3 joints for > three months or back pain, spondylosis (spinal arthritis)
or spondylolisthesis (spinal subluxation) for > three months.

Dislocating/Subluxation (partial dislocation) > one joint, or the same joint more than once.

4. More than three soft tissue injuries, tenosynovitis (inflammation of sheath around tendons)
or bursitis (inflammation of the fluid-filled sac in a joint).

5. Marfanoid Habitus; a characteristic appearance including being tall and slim and having long, thin
fingers.

Thin, stretchy skin or abnormal scarring (cigarette paper scarring or easily scarring).
Droopy eyelids, short-sightedness, double vision.

Varicose Veins (particularly at a young age).

Rectal or uterine prolapse.

© ® N o

It is also worth paying attention to the research by Bravo and Wollf. They devel-
oped a characteristic phenotype that may be useful in the diagnosis of hypermobil-
ity [11]. Conducting observations on the population of women diagnosed with disor-
ders from the hypermobility spectrum in Chile, they found that there are common
features in the appearance of the patients’ faces. They included:

e blue color of the sclera, which is the result of a lack of transparency in the dia-
phragm;
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e changes in ear cartilage: small, round ear lobe adhered to the head, kidney-shaped
ears or “dumbo ears™;

e changes in nasal cartilage: lump connected to bone or cartilage, deviations
in the nasal septum, asymmetrical nose;

e triangular face, sometimes with a prominent chin.

The authors also included the characteristic features of the phenomenon of “hand
holding the head sign” - supporting the head on the palmar side of the hand with max-
imum flexion in the metacarpophalangeal and carpal-radial joints or on the dorsal
side of the hand with hyperextension in the finger joints. According to the authors,
taking into account the above-mentioned phenotypic features could significantly sim-
plify the diagnosis of hypermobility.

The diagnosis of hypermobility spectrum disorders in clinical practice is relatively
rare. Perhaps it is related to a selective view of the patient’s ailments, e.g. concerning
only one painful joint and its vicinity, which limits the scope of the physical exami-
nation. In addition, the diagnostic criteria ignore quite important issues, e.g. more
frequent occurrence of hypermobility in women - therefore it is worth considering
a classification that also takes into account gender [12]. There is also no possibility
of a uniform, objective assessment by means of laboratory tests, as no biochemical
or genetic markers confirming the diagnosis of hypermobility have been found [11].

Another important issue is that the phenomenon of hypermobility is well described
in the literature on rheumatology and orthopedics, but there are no relevant studies
addressed to family medicine physicians, to whom patients with symptoms of hyper-
mobility most often report. Therefore, according to British studies, only about 10%
of cases are diagnosed by the primary care physician [10].

Disorders from the hypermobility spectrum are a set of symptoms that signifi-
cantly affect the daily functioning of patients. Due to the presence of chronic pain
and a number of comorbid symptoms, better diagnostic tools are needed, taking into
account the entire clinical picture of the disease in question [13, 9]. This will improve
the comfort of everyday life of people with hypermobility, showing the possibilities
and limitations related to disorders from the hypermobility spectrum.

4.5. Conclusion

Based on the results of the research, the authors of this study concluded that both
of the presented tests used in the diagnosis of disorders from the hypermobility
spectrum do not precisely assess the disease under study. Both the Beighton scale
and the Sachse test do not guarantee an unambiguous and reliable method of diag-
nosis. In addition, efforts were made to prove that only functional tests, which only
assess the musculoskeletal system, cannot be used. Hypermobility spectrum disor-
ders affect the whole organism, due to the common presence of collagen of connective
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tissue, which should be taken into account in both diagnosis and treatment. Only
taking into account the various, multi-organ consequences of the disease in question
guarantees an accurate and complete diagnosis. Due to the discrepancy in the assess-
ments obtained with the use of both tests, it should be stated that there is an urgent
need to develop new or modify the previously used tests.
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