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INTRODUCTION  

    A joint is a site where the bones are connected 

together (1). Synovial joints usually have a range 

of movement (ROM) more than that of 

cartilaginous ones. Kinematics is the branch of 

mechanics concerned with the motion of objects 

without reference to the forces that cause the 

motion (2); in the human being, it deals with the 

possible motions of a whole body or its parts (3). 

In the joints, the movements, whether active or 

passive, normally occur in certain physiological 

planes: axes, or directions, and within certain 

limits. Every joint has its specific movement(s) 

that occur(s) within a specific plane(s) and 

range(s). The ROM of each movement has its 

limits usually determined by certain anatomical 

structures or otherwise by the tightness of the 

restraining ligaments. Age, gender, and ethnic 

differences tend to make different capabilities of 

joint mobility (4,5). 

In certain pathologies, the joint kinematics may 

be affected in one of the following ways: 

limitation of the normal movements, movement 

beyond the normal limits, or movement in the 

non-physiological planes. The abnormalities of 

joint kinematics had been described in the 

literature separately. Different terms are used to 

describe abnormalities of movements. 

Previously these terms had been used with some 

ambiguity. Recently, each term gained its 

special meaning with a specific definition for 

the medical field. Nowadays, terms like joint 
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Background: In the joints, the movements, active or passive, occur normally in certain 
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movement beyond the normal limits, or movement in the non-physiological planes. Different terms 
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of joint kinematics and the new concepts of optimum application of the terms used to describe them. 

It has reached to some conclusions like: limitation of joint movement is the term used to describe 

any incomplete joint movement within a physiological plane and standard limits; Joint 
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but beyond the usual limits. Joint instability is the term used to describe the liability of a joint to 

move in non-physiological planes. 
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hypermobility, joint laxity, joint instability, and 

ligamentous laxity still are used in some 

literature as synonymous or not in their correct 

place.  Thus, the current article aimed to review 

the abnormalities of joint kinematics, the terms 

used to describe them, and the current concepts 

of optimum use of the terms used to describe the 

different types of joint kinematic abnormalities. 

 

METHODS 

The study design and registration protocol  

 The study was done according to the Preferred 

Reporting Items for Systematic Reviews and 

Meta‑Analyses extension for Scoping Reviews 

(PRISMA‑ScR) checklist (6,7). A review 

protocol was prepared and registered with the 

Open Science Framework website on December 

18. 2023. Available from: https://osf.io/28rey 

Information sources 

Electronic databases such as PubMed, Europe 

PMC, and Google Scholar were used to search 

for relevant articles. The keywords or phrases in 

the search process were: joint kinematics, 

limitation of movement, joint stiffness, joint 

hypermobility, and joint instability. Specific 

regions were excluded from the search process; 

In addition to the electronic database search, six 

books were also involved in the search for the 

relevant data.  

Eligibility criteria 

The inclusion criteria here were journal articles 

discussing joint movement abnormalities and 

those related to the human species. The search 

process was further restricted to those articles 

published in English only. The exclusion 

criteria, however, were literature discussing 

non-musculoskeletal, locomotor, joint 

abnormalities, and those concerning the 

treatment of joint movement abnormalities. 

Search period and strategy 

The search process was done to find the relevant 

articles during the period December 18, 2023, 

till December 22, 2023. It was done by the 

author and the peer review of the electronic 

search strategies (PRESS); a checklist was taken 

into consideration during the search process (8). 

Data extraction 

The extracted data from the articles were 

collected and then sorted by using a Microsoft 

Office Word software sheet (Microsoft 

Corporation, Microsoft Office Word, 2019. 

Redmond, Washington, USA). According to the 

scoping review methodology, an assessment of 

the quality, risk of bias, of the included studies 

was not performed (6,7). 

 

RESULTS 

            A total of 560 articles were found at the 

onset of the search process but finally, only 34 

were included in this review. The detail of the 

search process was summarized in the figure 

below. The included articles were 30 from 

journals and four books. Twenty-eight of the 

journal articles were original and two were 

systematic reviews. Three books specialized in 

orthopedic disorders and the fourth was on the 

physiology.  

The retrieved data were divided into three parts: 

limitation of the normal movements, movement 

beyond the normal limits, and movement in the 

non-physiological planes: 

Limitation of the normal movements 

      Limitation of joint movement is a general 

term used to describe any incomplete joint 

movement within a physiological plane and 

standard limits for that specific joint. It is the 

inability to complete the usual movement within 

the usual plane and the usual limits. It may be 

http://creativecommons.org/licenses/by/4.0/
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due to pain from any cause of inflammation, 

trauma, infection, …, or loss of the ability to 

actively do a movement by any of the neuro-

muscular-tendinous disorders. There are other 

terms used to describe the limitation of joint 

movement but in specific conditions. Paralysis 

is the term used to describe the inability to 

perform the movement(actively) from a 

neurological cause (9). Stiffness is the term used 

to describe the inability to complete a particle 

joint movement both actively and passively. It 

may be due to congenital problems such as 

arthrogryposis and synostosis, or acquired from 

a post-traumatic and post-operative sequel, 

chronic inflammatory disorders, degenerative 

disorders, or tumors. Locking is the term applied 

to the sudden inability to complete a particular 

movement from a mechanical block (9). 

 

 

Figure (1): The flow diagram for the search process. 

        The ROM is recorded in degrees of a circle, 

with the joint as its center. It starts from the 

neutral or the extended anatomical position of 

the joint, a starting position, which is designated 

to be the zero degree, rather than the 180 

degrees. Then the degrees are added in the 

direction in which the joint moves and finishes 

where movement stops due to anatomical 

limitation (10). For accuracy, it is ideal to 

measure the ROM objectively with a 

goniometer. For example, ‘knee flexion 0–140 

degrees mean that the range of flexion is from 

zero, the straight knee, through an arc of 140 

degrees, the leg making an acute angle with the 

thigh (10).  
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Movements beyond the normal limits 

    Joint hypermobility (JH) is a term commonly 

used to describe the ability to move a joint, 

passively and/or actively, in a physiological 

plane but beyond the usual limits of the age, 

gender, and race. Hence, it is a descriptive term 

for the increased ROM rather than a diagnostic 

term for a disease or a syndrome. It may exist as 

a separate diagnostic result but often a feature of 

a larger syndromic diagnosis (11,12). Synonyms 

of JH include joint hyperlaxity, joint 

hyperextensibility, loose joints, and double‐

jointedness (11). It occurs due to excessive laxity 

of the constraining soft tissues especially the 

capsule-ligamental structures (5,13,14). This 

excessive laxity occurs due to either a 

congenital disorder, or genetic defect affecting 

connective tissue matrix proteins which may 

occur as an isolated defect or part of an inherited 

disorder like Ehler-Danlos’ syndrome, Marfan’s 

syndrome, Down’s syndrome, osteogenesis 

imperfecta, skeletal dysplasia as 

achondroplasia, … (11). It, however, could occur 

as an acquired one from training with stretching 

physical exercises (5,15), widespread 

inflammatory or degenerative diseases of the 

joints (11,16), neuromuscular disorders as Ullrich 

congenital muscular dystrophy, congenital 

muscular dystrophy with joint hyperlaxity (17,18), 

or endocrinal as hypothyroidism (11). 

       Joint hypermobility may be localized, 

observed in less than five joints (11), generalized, 

in five or more joints, usually symmetrical in 

four limbs and axial skeleton, peripheral, 

observed in hands and/or feet of infants and 

children, or historical in adults who lost their JH 
(19,20). 

Movement in the non-physiological planes 

     Joint instability is a term used to describe the 

liability of a joint to move in an unusual plane, 

subluxation or dislocation, during usual life 

activities. It is mainly used as a patient's 

complaint or symptom when feeling the joint to 

be insecure, such as the give way of the knee 

joint. The term joint laxity is used during the 

clinical examination (sign) when a joint is found 

to be liable for a movement passively in an 

unusual plane by performing special tests (11). It 

occurs due to a deficiency in one of the 

supporting structures of the joint, like bones, 

ligaments, and muscles. It may result from 

congenital, developmental, and hereditary 

disorders (a primary bone defect like glenoid 

dysplasia in shoulder instability, trochlear 

dysplasia in patellofemoral instability, and 

generalized JH from excessive ligamentous 

laxity) (21-24), or acquired sequel of trauma (limb 

bone malalignment, torn ligament, tendon 

insufficiency, …), repeated movement or 

overuse over time, and sequel of neuromuscular 

disorders (25,26). It is localized in most of the 

cases but may be generalized (only in 

generalized JH cases). 

DISCUSSION  

      Unawareness of the different abnormalities 

that occur in joint kinematics and the terms used 

to describe them may lead to misunderstanding 

among the medical personnel. The current study 

aims to increase awareness about these terms, 

which are used ambiguously nowadays, and the 

current agreement on their applications. 

Limitation of joint movements 

      Patients often have difficulty in 

distinguishing the type and cause of limitation 

of movement. They may use the term stiffness 

for all kinds of limitations of joint movements. 

Stiffness should never be assumed until verified 

by examination. Using the goniometer is 

essential for the ideal estimate of the ROM angle 

of a joint. However, with practice, it may be 

possible to estimate the angles, to an acceptable 

extent, by eyeballing (9). Furthermore, the 

goniometer may not be available nearby all the 

time. Describing the range of movement 

accurately may be difficult. Although it is ideal 

to cite or span the ROM, since the beginning till 
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the end, in degrees (9) , it may be difficult to 

interpret the degree of limitation by degrees for 

all persons. For example, if there was a 

limitation of elbow flexion and the ROM was 

115 degrees, it may be difficult to imagine the 

magnitude of the present limitation by everyone, 

even if it was supplemented by the normal range 

reference. Terms such as ‘full’, ‘good’, 

‘limited’, and ‘poor’ may be misleading. Hence, 

there is a need for a grading system for the 

limitation of joint movement. The author of the 

present study suggests a subjective grading 

based on objective measurements depending on 

how much the normal ROM is deficient: mild 

(less than 25%), moderate (25-75%), severe 

(more than 75%) permitting for little movement, 

and complete (100%), no movement occurs. 

     Since most of the human body joints are 

working together in a synchronized manner, the 

functional sequel of a single joint stiffness may 

be buffered by the others. Therefore, a single 

joint stiffness, even if it is severe or ankylosed 

or fused, might not have a serious impact on 

daily life activities provided the nearby 

surrounding joints are normal or have a 

considerable ROM. If multiple joints are 

affected, the additive effect, even of a mild 

degree, subsequently may cause a significant 

impact on the function of an extremity or a body 

region. 

Joint hypermobility 

     The abnormality of joint kinematics can be 

diagnosed when the obtained ROM is compared 

with the normal parameters for that joint, sex, 

age, and race.   In general, the joints have higher 

angular values in females than males, young 

especially children, and adolescents more than 

in old adults (27). Negros and Asian backgrounds 

are generally more hypermobile than 

Caucasians (12,28).  Some synonymous terms 

were used for JH like joint hyperlaxity and joint 

hyperextensibility. The first one cannot be used 

for pure clinical description because it gives a 

clue about the nature of pathology which is the 

excessive ligamentous laxity, and the second 

one gives a clinical description for one direct of 

JH which is hyperextension which may not be 

true for all the joints. The terms like loose joints 

and double jointedness seem to be non-

academic.   

Joint hypermobility and joint hypermobility 

syndrome 

    The term joint hypermobility syndrome (JHS) 

is used to describe connective tissue disorder 

involving mainly the joint capsule-ligamental 

structure and characterized by chronic 

musculoskeletal clinical features, symptoms and 

signs, due to JH (29). It may be in a localized, 

generalized, peripheral, or historical form. It is 

sometimes referred to by different other terms 

like hypermobility spectrum disorder (HSD), 

benign joint hypermobility syndrome (BJHS), 

and benign hypermobility syndrome (BHS) 
(5,13,19,20,28,30). The Beighton Scoring System 

measures joint hypermobility on a 9-point scale, 

while the Brighton diagnostic criteria, major and 

minor, is used to diagnose JH syndrome (31-35). 

The term syndromic JH is used when at least a 

second tissue/structure other than the joint 

capsule-ligamental structure is involved like 

connective tissue disorders, such as Ehlers-

Danlos syndrome, Marfan’s Syndrome, 

osteogenesis imperfecta, skeletal dysplasia, 

such as Larsen syndrome, 

spondyloepimetaphyseal dysplasia, hereditary 

myopathies, such as Bethlem myopathy, 

chromosomal and genomic disorders, (such as 

Down’s syndrome (5,11,35). 

Joint instability,  joint hypermobility, and 

joint laxity 

      Joint instability and JH have been used in the 

past as synonyms. However, by inference, they 

prelude to different forms of joint kinematics 

abnormalities. Hypermobile joints may also be 

unstable and lax, but not all unstable/lax joints 

are hypermobile (11,12). Clinical symptoms and 

signs are the first clues to differentiate between 

http://creativecommons.org/licenses/by/4.0/


 
 

 Creative Commons Attribution 4.0 International License is licensed under a KMJ 
 
 

68 

Kufa Medical Journal Vol. 20, No. 1, 2024 

them. Joint instability usually presents with 

certain characteristic symptoms like recurrent 

attacks of a particular joint dislocation, such as 

shoulder and patella-femoral joint, recurrent 

attacks of pain around the affected joint with 

certain activities (35), abnormal sounds as clunks 

or crepitations may be heard or felt (25,35,37), and 

decrease joint, and limb, function also known as 

activity-limiting symptoms as in shoulder , dead 

arm syndrome (35,38). Abnormal signs may be 

found during the clinical examination of a joint 

by performing drawer or stress tests, such as of 

elbow and knee. The term joint laxity is used to 

describe these abnormal clinical findings (11). 

Investigations like imaging by doing 

radiological stress views and MRI are usually 

valuable and diagnostic. Arthroscopy may also 

be valuable in some cases of joint instability 
(39,40). Joint instability usually disturbs the usual 

life and ends with early degenerative changes 

and osteoarthrosis due to biomechanical 

disturbance in the joint (11,41-43).  

    CONCLUSION 

     Limitation of joint movement is the term 

used to describe any incomplete joint movement 

within a physiological plane and standard limits. 

Joint hypermobility is the term used to describe 

the ability to do a movement joint in a 

physiological plane but beyond the usual limits. 

Joint instability is the term used to describe the 

liability of a joint to move in non-physiological 

planes. 
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