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 الإ٘ذاء

ٌُ ذىٓ اٌشحٍح لص١شج ٚلا اٌطشق ِحفٛفا تاٌرس١ٙلاخ ٌىٕٕٟ فؼٍرٙا فاٌحّذ لله اٌزٞ ٠سش اٌثذا٠اخ 

 ٚتٍغٕا إٌٙا٠اخ

تىً فخش، فاٌٍُٙ ٌه اٌحّذ  ٘ا أٔا ا١ٌَٛ ألف ػٍٝ ػرثح ذخشجٟ ألطف ثّاس ذؼثٟ ٚأسفغ لثؼرٟ

لثً أْ ذشضٝ ٌٍٚه اٌحّذ أرا سض١د ٌٚه اٌحّذ تؼذ اٌشضا ، لأٔه ٚفمرٕٟ ػٍٝ اذّاَ ٘زا 

 إٌجاح ٚذحم١ك حٍّٟ ...

أ٘ذٞ ثّشج ٔجاحٟ ٚذخشجٟ ٚاٌجٙذ اٌّثزٚي فٟ اٌس١ٕٓ اٌّاض١ح اٌٝ تم١ح الله الاػظُ صاحة 

ذؼاٌٝ ٌٗ اٌفشج (اٌؼصش ٚاٌضِاْ الاِاَ اٌٙادٞ اٌّٙذٞ )ػجً الله   

 أ٘ذٞ ٘زا إٌجاح ٌٕفسٟ اٌطّٛح ، ثُ إٌٝ وً ِٓ سؼٝ ِؼٟ لإذّاَ ِس١شذٟ اٌجاِؼ١ح

 إٌٝ ا١ٌذ اٌرٟ أصاٌد ػٓ طش٠مٟ الأشٛان ، ِٚٓ ذحٍّد وً ٌحظح أٌُ ِشسخ تٙا

 ٚسأذذٕٟ ٚسٙشخ ١ٌاٌٟ ط٠ٍٛح ِٓ أجً ساحرٟ ٚاسر١مظد فجشا ٌٍذػاء ٌٟ ....

 اٌٝ اِٟ اٌحث١ثح ...

اٌٝ اٌزٞ ص٠ٓ أسّٟ تأجًّ الأٌماب ، ِٓ دػّٕٟ تلا حذٚد ٚأػطأٟ تلا ِماتً ، اٌٝ ِٓ ػٍّٕٟ 

أْ اٌذ١ٔا وفاح ٚسلاحٙا اٌؼٍُ ٚاٌّؼشفح، داػّٟ الأٚي فٟ ِس١شذٟ ٚسٕذٞ ٚلٛذٟ ِٚلارٞ تؼذ 

 الله فخشٞ ٚاػرضاصٞ 

 : ٚاٌذٞ

ِٛضغ الاذىاء فٟ وً ػثشاذٟإٌٝ اٌزٞ غّشٟٚٔ تاٌحة ٚاٌرٛج١ٗ ٚأِذٟٔ دائّا تاٌمٛج ٚوأٛا   

 ٚار٠ٓ سصلٕٟ الله تُٙ لأػشف ِٓ خلاٌُٙ طؼُ اٌح١اج إٌٝ 

 : اصذلاء اٌؼّش

إٌٝ اٌذورٛسج اٌرٟ أٌّٙرٕٟ ٚحثثرٕٟ تاٌرخصص... وٍّح شىشا لا ذٛف١ٙا ، وأد تصّح ج١ٍّح فٟ 

 ح١اذٟ اٌجاِؼ١ح أسً الله وً اٌرٛف١ك ٌٙا

 ِمشسج اٌمسُ : ص٘شاء ٔجاح 



 
 

 

 

ش شىش ٚ ذمذ٠  

اٌحّذ الله اٌزٞ ِٓ ػ١ٍح تفضٍح ٚوشِح ٚاٌصلاج ػٍٝ خ١ش خٍمح اٌحث١ة اٌّصطفٝ 

الاتشاس ٌّٓ دٚاػٟ اٌفخش اْ أذمذَ تاٌشىش ٚ اٌرمذ٠ش  إٌّرثج١ٓٚاٌٗ الاطٙاس ٚصحثح 

 ٌىً ِٓ سأذٟٔ ٚساػذٟٔ ٚشجؼٕٟ ٌخٛض غّاس ٘زٖ اٌّشحٍح

 ٚلاتذ ٌٕا ٚٔحٓ ٔخطٛ خطٛاذٕا الأخ١شج فٟ اٌح١اج اٌجاِؼ١ح ِٓ ٚلفح ٔؼٛد إٌٝ 

ِٛا ٌٕا أػٛاَ لض١ٕا٘ا فٟ سحاب اٌجاِؼ١ح ِغ أساذزذٕا اٌىشاَ اٌز٠ٓ لذ  

ح ِٓ جذ٠ذ...اٌىث١ش تار١ٌٓ جٙٛدا وث١شج فٟ تٕاء ج١ً اٌغذ ٌرثؼث الأِ  

  ٚاٌّحثح إٌٝ ٠شٚاٌرمذ ٚالاِرٕاْٚلثً أْ ّٔضٟ ٔمذَ أسّٝ آ٠اخ اٌشىش 

 اٌز٠ٓ حٍٛ ألذط سساٌح فٟ اٌح١اج ....

 إٌٝ اٌز٠ٓ ِٙذٚا ٌٕا طش٠ك اٌؼٍُ ٚاٌّؼشفح ....

ِ  ٌى  ثُ ٠سؼذٟٔ اٌرمذ٠ُ تجض٠ً اٌشىش ٚألإِراْ  ّاَ ٘زا ٟ فٟ إذ  ٕ  ٟ ٚأػأ ٔ  ذ  سأ   ٓ  ً 

اٌرٟ وأد ٌطفا تمثٛي إششافٙا ػٍٝ   ٔٛسط تٙاء  ذٟ اٌفاضٍحُ أسرار  ٙ  اٌّششٚع ٚأٌٚ  

ٙا ٚوأد دائثراً فٟ ذٛج١ٙاخٍ ل٠ٛحٍ لإثشاء ٘زا اٌثحث فمذ اسرفذخ  ِٓ خثشذ   تحثٟ

ً ِؼٕا  ِ ا فٟ اٌرؼا  اٌّرٛخ١ح فٟ ٘زا اٌّجاي  ٚأسرفاد ِٓ حىّرٙ 

 فجضٜ الله خ١شاً لأسرارذٟ اٌّٛلشج حفظٙا الله ذؼاٌٝ

 لسُ اٌف١ض٠اء اٌطث١حاٌرٟ ِٕحرٕٟ فشصح اٌذساسح فٟ  و١ٍح اٌحٍح اٌجاِؼحشىش ٔوزٌه 

ٕا تحشصُٙ ػ١ٍٕا ٌثزي جٙذ ٔاٌز٠ٓ ٌُ ٠ثخٍٛا لا تاٌجٙذ ٚلا تاٌٛلد ار وأٛا ٠خجٍٛ

لإٔجاص ٘زا اٌثحث ..ِضاػف فٙزا اٌشىش ل١ًٍ تحمُٙ ٌشد ِٓ ج١ٍُّٙ   

 اٚفٟ اٌخراَ اذمذَ تاٌشىشاٌجض٠ً اٌٝ وً ِٓ ساُ٘ تشىً اٚ تاخش فٟ أجاص ٘ز

 اٌثحث. 



 
 

 

Summary 

      A bone is a solid organ that forms part of the skeleton. It supports the bone and 

protects the various organs of the body. It produces red blood cells and white blood 

cells, stores minerals, provides support for the body. Types of bones long bone. 

Short bones. Flat bones. Irregular bones.  A joint is a point where two bones make 

contact. Joints can be classified either histologically or functionally. 

      Bone disorders is the most well differentiated organ that originates from 

mesenchyme tissue is primarily a structural load-bearing organ. It provides 

protection to vital organs.  

      Diagnosis as the initial step of medical practice, is one of the most important 

parts of complicated clinical decision making which is usually accompanied with 

the degree of ambiguity and uncertainty .Diagnosis of arthritis in general, methods 

of treating it, as well as ways to prevent arthritis. 

      People with arthritis are at high risk of developing other diseases, including 

heart disease Arthritis is a progressive autoimmune disease characterized by  

severe swelling and pain in the joints Osteoporosis is a serious public health 

problem worldwide. It is common in older people and requires screening and 

recommended treatment to prevent disease progression.Preventing cancer is by 

taking nutritional supplements that contain vitamins, especially vitamin D, and 

drinking green teaOsteoporosis can be hereditary through osteogenesis imperfecta 

that results from collagen-related defects. disease modifying antirheumatic drugs. 

Monitoring rheumatoid arthritis Treatment of Selected Bone Cance. Osteosarcoma. 

treatment . 

       X-rays of joints and bones are a common imaging technique used to diagnose 

various conditions and injuries. They provide detailed images of bones, joints, and 

surrounding tissues, helping healthcare professionals assess for fractures, arthritis, 

bone infections, and other abnormalities. X-rays are quick, non-invasive, and 

readily available, making them an essential tool in orthopedic diagnosis and 

treatment planning. 
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1.Introduction 

1.1 Bones  

       A bone is a solid organ that forms part of the skeleton. It supports the bone and 

protects the various organs of the body. It produces red blood cells and white blood 

cells, stores minerals, provides support for the body, and enables movement. Bones 

take many shapes and sizes and have a complex internal and external structure, 

although Bones are light, yet strong and solid, and perform many functions {1}. 

      Bone tissue is a hard tissue, a type of dense connective tissue, and has a 

honeycomb-like cellular substance on the inside, which helps solidify the bones. 

Bone tissue consists of many types of bone cells. Osteocytes and osteoblasts 

participate in the formation and mineralization of bone, while osteoclasts 

participate in its absorption. Modified osteoblasts become the lining cells that form 

a protective layer on the surface of the bone. The mineralized cellular matrix of 

bone tissue has an organic component, mainly collagen, and an inorganic 

component, bone mineral, consisting of various salts. Bone tissue is mineralized 

tissue of two types, cortical bone and cancellous bone. Other types of tissue found 

in bone include bone marrow, endosteum, periosteum, nerves, blood vessels, and 

cartilage{2}. 

       Bone is a metabolically active tissue composed of multiple types of cells. These 

cells include osteoblasts, which are involved in making and mineralizing bone 

tissue, osteocytes, and osteoclasts, which are involved in bone resorption. 

Osteocytes and osteoblasts are derived from bone progenitor cells, while 

osteoclasts are derived from the same cells that differentiate to form macrophages 

and monocytes. Hematopoietic stem cells are also found in the bone marrow. 

These cells give rise to other cells, including white blood cells, red blood cells, and 

platelets{3}. 

      There are over 270 bones in the human body at birth, but many of them fuse 

together during development, leaving 206 separate bones in an adult, and that's not 

counting the many small sesamoid bones. The largest bone in the body is the 

femur, while the smallest is the stapes in the middle ear {4}. 
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      Bone is not uniformly solid, but rather contains a durable cellular substance. 

This cellular material makes up about 30% of the bone, while the remaining 70% 

consists of salts that give it strength. The cellular material consists of 

approximately 90-95% of collagen fibers, while the matrix makes up the remaining 

percentage. The primary tissue of bone, the osteophyte, is relatively tough and 

lightweight. Its cellular material is composed mostly of a composite material that 

includes inorganic calcium phosphate in the chemical structure called calcium 

hydroxylapatite (this is the bone mineral that gives bones their rigidity) and 

collagen, an elastic protein that increases resistance to fractures. Bone collagen is   

known as osteoin. Bone is formed by the hardening of that cellular material around 

the retaining cells. When these cells become sequestered, they transform from 

osteoblasts into bone cells{5}. 

      Bone marrow, also known as red bone marrow, can be found in hardly any 

bone that contains spongy bone. In newborns, all these bones are filled with only 

red marrow or hematopoietic marrow, but as the child grows older, the 

hematopoietic ratio decreases in quantity while the fat/bile ratio increases in 

quantity. In adults, red bone marrow is often found in the bone marrow of the 

femur, ribs, vertebrae, and hip bones{6}. 

 Types of bones 

1-Long bones 

      Such as the femur and tibia in particular, undergo the most loads during daily 

activities and are essential for skeletal movement. Long bones grow primarily by 

elongation of the diaphysis (the body of the bone) with an epiphysis at each end of 

the growing bone. The ends of the epiphyses are covered by hyaline cartilage 

(meniscus). Longitudinal growth of long bones is the result of endochondral 

ossification of the epiphyseal plate. Bone growth in length is stimulated by the 

generation of growth hormone (GH) from the secretion of the anterior lobe of the 

pituitary gland{7}. 

2- Short bones 

      Are those whose length is approximately the same as their width. Their primary 

function is to provide support and stability with little or no movement. Examples 
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of these bones include the tarsal bones in the foot (tarsus or Achilles bones) and the 

tarsus bones of the hand {8}. 

3- Flat bones 

      Are bones whose function is either extra wide protection or providing broad 

surfaces for muscle attachment.These bones consist of two thin layers of compact 

bone (cortical bone), sandwiched between them a variable amount of cancellous 

bone, which is the site of red bone marrow. In adults, most red blood cells are 

formed in flat bones{9}. 

  4- Irregular boneS 

      Are bones that, by their composition, cannot be classified as long, flat, or short 

bones, or even as sesamoid bones. Bones are composed of spongy tissue with 

cortical (compact) bone. There are also non-appropriate bones to connect all parts 

of the horse geni, as the horse geni is the place where inappropriate bones can be 

observed on the human body. This includes indirect bones: human bones, 

vertebrae, coccyx, and jaw{10}. 

      A  sesamoid bone is a small bone commonly found embedded within a muscle 

or tendon near joint surfaces, existing as focal areas of ossification and functioning 

as a pulley to alleviate stress on that particular muscle or tendon. Unlike standard 

bones, which connect via joints, sesamoid bones connect to muscles via tendons.. 

Sesamoid bones are most commonly located in the foot, hand, and wrist; the 

largest and most well-known is the patella. There are many sesamoid bones in a 

person, with up to 42 reportedly found in an individual Sesamoid bones relieve 

tension within muscles and tendons, allowing for increased weight-bearing and 

tolerance by redistributing forces throughout a muscle or tendon, thereby 

protecting them from significant strain and injury {11}. 

1.2 Joints 

      A joint is a point where two bones make contact. Joints can be classified either 

histologically or functionally. Histological classification is based on the dominant 

type of connective tissue, and functional classification is based on the amount of 

movement permitted. Histologically the three joints in the body are fibrous, 

cartilaginous, and synovial. Functionally the three types of joints are synarthrosis 
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(immovable),amphiarthrosis(slightly moveable), and diarthrosis (freely moveable). 

The two classification schemes can be correlated: synarthroses are fibrous, 

amphiarthroses are cartilaginous, and diarthroses are synovial{12}. 

      Derived from mesenchyme. The bones either develop directly through Joints, 

comprising bones and connective tissue, are embryologically intramembranous 

ossification or indirectly through endochondral ossification. Each specific joint has 

a unique vascular supply and innervation scheme; patterns do exist. Muscles 

provide stability to joints, and there is a direct correlation between muscle strength 

and joint stability, particularly with synovial joints{13} 

 2. Bone Disorders                                   

       Bone is the most well-differentiated organ that originates from mesenchymal 

tissue. It is alive and dynamic. In terms of function, bone is primarily a structural, 

load-bearing organ. It provides protection to vital organs and bears loads that the 

body experiences, both from external forces and those that occur from muscle 

contraction. Bone provides the anchor point for that muscle contraction through its 

specialized tendon insertion sites (entheses). Bone’s ligament insertion sites, which 

have the same structure as its tendon insertion sites (and are also classified as 

entheses), are essential to the function of joints. The articular cartilage that covers 

the ends of long bones, and which constitutes the bearing surfaces of joints, allows 

locomotion by the lower extremities and the positioning of the hands in space by 

the upper extremities. Bone also acts as a metabolic organ in its role as the storage 

depot of calcium and phosphate. It is the largest reservoir of calcium in the body, 

and the constant remodeling of bone mobilizes its calcium as one component of the 

process that tightly mediates calcium homeostasis. Bone remodeling also serves a 

structural purpose. The remodeling process positions the available mineralized 

bone tissue in an optimum distribution to bear the loads experienced by the 

skeleton. The spaces between bony struts and plates that make up trabecular bone 

(also called spongy or cancellous bone) contain the bone marrow, which produces 

and stores cells with multiple hematologic and regenerative body functions {14}. 
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3. Diseases related to the joints  

3.1 Rheumatoid Arthritis  

      Rheumatoid arthritis (RA) is defined as a systemic autoimmune pathology 

associated with a chronic inflammatory process, which can damage both joints and 

extra-articular organs, including the heart, kidney, lung, digestive system, eye, skin 

and nervous system {15}. Numerous types of arthritis have been investigated and 

described in order to classify them into non-inflammatory arthritis (osteoarthritis) 

and inflammatory arthritis caused by crystal deposition (pseudogout, basic calcium 

phosphate disease, gout), by bacterial and viral infections (Staphylococcus aureus, 

Neisseria gonorrhea, complications of Lyme  disease, Parvovirus, Enterovirus) or 

by autoimmune processes {16}.The heterogeneous group of autoimmune 

rheumatic diseases also includes systemic lupus erythematosus (SLE), Sjögren’s 

syndrome, adult-onset scleroderma, spondylarthritis (SpA), psoriatic arthritis 

(PsA), polymyositis (PM), etc. Due to the fact that they may be similar in signs and 

symptoms, differential diagnosis is essential {17}. 

       Although a number of biomolecular mechanisms have been proposed, the 

etiology of RA is not yet fully elucidated, a current hypothesis being that 

dysregulated citrullination leads to the production of anti-citrullinated protein 

antibodies (ACPAs) {18,19}. The evolution of RA is fluctuant with episodic 

exacerbations and in the absence of optimal treatment symptoms gradually worsen 

until the joints are irreversibly damaged and physical and psychological 

functioning is affected {20}. Moreover, RA complications and comorbidities 

reduce the life expectancy of patients by a few years {21}. 

      Due to major advances in the pharmaceutical industry, new therapeutic 

approaches are available. However, the lack of understanding of the molecular 

mechanisms governing the fate of antibodies leads to a challenge in order to 

discover a curative treatment. The most effective therapeutic approach requires 

early diagnosis and an optimal nonpharmacological and pharmacological 

treatment, associated with periodic evaluation of therapeutic efficacy and safety. 

The target of therapy is to obtain remission and to reduce side effects {22}. 

Pharmacological agents that help maintain joint function can be classified as 

conventional synthetic disease-modifying antirheumatic drugs (DMARDs), 
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biologic DMARDs and targeted synthetic DMARDs, which are included in 

irreversibly. Outcomes have been improved by recognizing the benefits of early 

diagnosis and early therapy with disease-modifying antirheumatic drugs 

(DMARDs). The treatment target is remission or a state of at least low disease 

activity, 

       which should be attained within 6 months. Methotrexate is first-line therapy 

and should be prescribed at an optimal dose of 25 mg weekly and in combination 

with glucocorticoids; 40% to 50% of patients reach remission or at least low 

disease activity with this regimen.a new class of nonbiologic DMARDs by the 

American College of Rheumatology (ACR) {23}. Inadequate symptom control in 

RA patients requires the use of nonsteroidal anti-inflammatory drugs (NSAIDs) 

and glucocorticoids (GCs) as adjunctive therapy in reducing inflammatio {24}. 

         Early diagnosis and treatment of RA can avert or substantially slow 

progression of joint damage in up to 90% of patients, thereby preventing 

irreversible disability. The development of novel instruments to measure disease 

activity and identify the presence or absence of remission have facilitated new 

treatment strategies to arrest RA before joints are damaged {25}. 

3.2 Osteoporosis 

      Osteoporosis is a disease that is characterized by low bone mass, deterioration 

of bone tissue, and disruption of bone microarchitecture: it can lead to 

compromised bone strength and an increase in the risk of fractures  {26}. 

      Is the most common bone disease in humans, representing a major public 

health problem. It is more common in Caucasians, women, and older people. 

Osteoporosis is a risk factor for fracture just as hypertension is for stroke {27}. 

      There are factors associated with an increased risk of osteoporosis-related 

fractures. These include general factors that relate to aging and sex steroid 

deficiency, as well as specific risk factors such as use of glucocorticoids (which 

cause decreased bone formation and bone loss), reduced bone quality, and 

disruption of microarchitectural integrity. Fractures result when weakened bone is 

overloaded, often by falls or certain daily chores {28}. 
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Classification 

      Osteoporosis can be classified into two main groups by considering the factors 

affecting bone metabolism: 

- Primary osteoporosis 

- Secondary osteoporosis  

- Primary osteoporosis can also be divided into two subgroups: 

 A. Involutional Osteoporosis Type  

      It is also known as postmenopausal osteoporosis, caused by the deficiency of 

estrogen, mainly affecting the trabecular bone; therefore, women are more 

susceptible to osteoporosis than men, as evident by a men/women ratio of 4/5.7 

{29} . 

B. Involutional Osteoporosis Type  

      It is also called senile osteoporosis, and it is related to bone mass lost due to the 

aging of cortical and trabecular bones {30} . 

- Secondary Different diseases, medications, and lifestyle changes can cause 

osteoporosis 

      Causes of osteoporosis include increasing age, female sex, postmenopausal 

status, hypogonadism or premature ovarian failure, low body mass index, ethnic 

background (white persons are at higher risk than black persons), rheumatoid 

arthritis (RA), low BMD, vitamin D deficiency, low calcium intake, 

hyperkyphosis, current smoking, alcohol abuse, immobilization, and long-term use 

of certain medications, such as glucocorticoids, anticoagulants, anticonvulsants, 

aromatase inhibitors, cancer chemotherapeutic drugs, and gonadotropin-releasing 

hormone agonists {31}. 

      screening by dual energy X-ray absorptiometry (DEXA) is important to obtain 

an early diagnosis and to avoid fractures {32}. All women aged 65 years or older 

and men aged 70 years or older, postmenopausal women with medical causes of 

bone loss (e.g., steroid use) regardless of age, postmenopausal women aged 50 
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years or older with additional risk factors for fracture (e.g., current smoker, RA, 

history of hip fracture in a parent), and postmenopausal women with a fragility 

fracture should be screened for osteoporosis by BMD measurement at the hip and 

lumbar spine {33}. 

3.3 Bone cancer  

      bone cancer originates from the healthy cells and starts forming a tumor  {34}. 

The primary symptom of bone cancer is a bone tumor. The tumor grows gradually 

and may spread to the other part of the body. It can destroy the bone tissue and 

bone becomes weaker. The doctor diagnoses cancer via many tests. The X-ray 

image diagnosis is used to detect cancer in the human bone. The healthy bone and 

the cancerous bone X-ray assimilation rates are different. Due to which a 

cancerous bone image surface appears ragged {35}. The bone cancer severity is 

measured by a stage and the grade. Tumor (geographic bone destruction) growth 

rate is used by doctors to predict the disease growth rate {36}. 

3.3.1 Bone Sarcoma 

      usually known as bone cancer, is a rare type of cancer that refersto an abnormal 

growth of tissue inside the bone, with high probability to spread to other parts of 

the body. It commonly affects children, teenagers and young adults. As for all 

other types of cancer (breast, lung, prostate, stomach, brain ...), there are no 

identified causes for bone cancer. Therefore, only an early detection could help 

increasing the chances to survive a bone sarcoma. The association of medical 

imaging modalities (such as X-ray, MRI and CT imaging) with image processing 

techniques can provide more accuracy while detection eventual bone tumors {37} 

3.3.2 Ewing Sarcoma 

      Ewing sarcoma is the second most common type of bone cancer, comprising 

about one-third of cases in the United States.Its estimated incidence is one in 

100,000 among persons 10 to 19 years of age. It is more common in whites and 

Asians than in blacks. 
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      The cell origin of Ewing sarcoma is not known. It has been hypothesized that 

these tumors derive from undifferentiated, primitive neuroectodermal or neural 

crest cells. Recently, it has been suggested that Ewing sarcoma originates from 

primitive stem cells, and the degree of malignancy depends on the stage of stem 

cell arrest during differentiation.Ewing sarcoma is included in a group of tumors 

known as small blue round cell tumors, based on their microscopic features. 

      Ewing sarcoma and osteosarcoma have similar characteristics. Ewing sarcoma 

primarily affects children and adolescents, with a median age of 15 years. Ewing 

tumors also classically metastasize to the lungs and other bones. A major 

difference is the anatomic locations in which Ewing sarcomas typically develop: 

the pelvis , diaphysis of long bones, ribs, and scapula. 

3.3.3 Chondrosarcoma 

      Chondrosarcoma is a malignant, cartilage-producing bone tumor. It is the least 

common bone cancer, with an estimated incidence of one in 200,000 persons. 

Unlike osteosarcoma and Ewing sarcoma, chondrosarcoma typically manifests in 

adults 40 to 75 years of age. It occurs more in the central skeleton, commonly 

arising from the pelvic girdle, vertebrae, and proximal long bones {38}.  

3.4 Osteogenesis Imperfecta 

      Osteogenesis imperfecta (OI), or brittle bone disease, is a heterogeneous 

disorder characterised by bone fragility, multiple fractures, bone deformity, and 

short stature. OI is a heterogeneous disorder primarily caused by mutations in the 

genes involved in the production of type 1 collagen. Severe OI is perinatally lethal, 

while mild OI can sometimes not be recognised until adulthood. Severe or lethal 

OI can usually be diagnosed using antenatal ultrasound and confirmed by various 

imaging modalities and genetic testing. The hallmarks of OI are bone fragility, 

high frequency of fractures, bone deformities, and growth deficiency {39}.  

      As the production of type I collagen in various tissues is impaired, individuals 

with OI may also suffer from other clinical symptoms such as brittle teeth, blue 

sclerae, hearing loss, reduced respiratory function, and cardiac valvular 

regurgitation . The severity of OI varies from mild to extremely severe, with the 

most severe form being perinatally lethal {40}.    
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      The clinical features of OI vary in severity from mild to lethal. In 1979, 

Sillence et al. proposed four categories of OI based on specific phenotypes {41}. 

OI type I, which is related to a quantitative deficiency of structurally normal 

collagen, is the mildest form, which is characterised by blue sclerae but no bone 

deformities {42}.  

      In contrast, OI types II–IV are caused by structural abnormalities of type I 

collagen {43}. OI type II is extremely severe and perinatally lethal. OI type III, the 

most severe form observed in patients who survive the neonatal period, comprises 

severe progressive deformities and an extremely short stature. OI type IV results in 

mild to moderate bone deformities, short stature, and normal sclerae {44}. 

      With an increase in the discovery of the number of gene mutations responsible 

for causing OI, the classification of OI subtypes has expanded up to OI type XX to 

date {45}. However, even within the same genetic mutations, various phenotypes 

are observed; therefore, it is difficult to correlate the molecular genetic 

classification with the Sillence classification{46}. 

4. Methods of diagnosing joint diseases                       

        Diagnosis as the initial step of medical practice, is one of the most important 

parts of complicated clinical decision making which is usually accompanied with 

the degree of ambiguity and uncertainty. Since uncertainty is the inseparable nature 

of medicine, fuzzy logic methods have been used as one of the best methods to 

decrease this ambiguity. Recently, several kinds of literature have been published 

related to fuzzy logic methods in a wide range of medical aspects in terms of 

diagnosis. However, in this context there are a few review articles that have been 

published which belong to almost ten years ago. Hence, we conducted a systematic 

review to determine the contribution of utilizing fuzzy logic methods in disease 

diagnosis in different medical practices {47}. 

      The sacroiliac joint (SIJ) is a diarthrodial joint that has been implicated as a 

pain generator in approximately 10% to 25% of patients with mechanical low back 

or leg symptoms. Unique anatomic and physiologic characteristics of SIJ make it 

susceptible to mechanical stress and also create challenges in the diagnosis of SIJ 

pain. A variety of inciting causes for SIJ pain may exist, ranging from repetitive 

low-impact activities such as jogging to increased stress after multilevel spine      
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fusion surgery to high-energy trauma such as in motor vehicle accidents. Similarly,  

wide variability exists in the clinical presentation of SIJ pain from localized pain or 

tenderness around the SIJ to radiating pain into the groin or even the entire lower 

extremity. No pathognomonic clinical history, physical examination finding, or 

imaging study exists that aids clinicians in making a reliable diagnosis. However, 

imaging combined with clinical provocative tests might help to identify patients for 

further investigation. Although provocative physical examination tests have not 

received reliable consensus, if three or more provocative tests are positive, 

pursuing a diagnostic SIJ injection is considered reasonable. Notable pain relief 

with intra-articular anesthetic injection under radiographic guidance has been 

shown to provide reliable evidence in the diagnosis of SIJ pain {48}. 

     Osteoarthritis (OA) is one of the most common joint diseases, especially in the 

elderly, with approximately 3 million newly diagnosed cases each year {49}. OA 

is characterized by cartilage degradation, synovial inflammation, subchondral bone 

remodeling, and osteophyte formation, which ultimately leads to joint function loss 

{50}. Currently, the routine diagnosis of OA is usually based on clinical 

manifestations and joint imaging techniques; thus, a precise early diagnosis of OA 

is not possible. Because the diagnosis is not established early, the disease 

progresses for most patients resulting in a poor prognosis and ineffective treatment 

options. Therefore, exploring biomarkers that would make an early diagnosis 

possible is crucial for improving the prognosis of OA patients{51}.  

      Deep learning-based MRI diagnosis of internal joint derangement is an 

emerging field of artificial intelligence, which offers many exciting possibilities for 

musculoskeletal radiology. A variety of investigational deep learning algorithms 

have been developed to detect anterior cruciate ligament tears, meniscus tears, and 

rotator cuff disorders. Additional deep learning-based MRI algorithms have been 

investigated to detect Achilles tendon tears, recurrence prediction of 

musculoskeletal neoplasms, and complex segmentation of nerves, bones, and 

muscles{52}. 

      The diagnosis of periprosthetic joint infection (PJI) in the early postoperative 

period remains a challenge. Although studies have established that serum C-

reactive protein (CRP) and synovial markers may be useful, recent studies have 

suggested that the current thresholds used may lack sensitivity. The purpose of this 
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study was to examine the role of serum CRP, erythrocyte sedimentation rate 

(ESR), synovial fluid white blood-cell (WBC) count, and polymorphonuclear 

neutrophil (PMN) percentage in the diagnosis of acute postoperative PJI and to 

identify the optimal threshold {53}. 

      Osteoarthritis (OA) is a very common disease that affects the human knee joint, 

particularly the articular cartilage and meniscus components which are regularly 

under compressive mechanical loads. Early-stage OA diagnosis is essential as it 

allows for timely intervention. The primary non-invasive approaches currently 

available for OA diagnosis include magnetic resonance imaging (MRI), which 

provides excellent soft tissue contrast at high spatial resolution. MRI-based knee 

investigation is usually performed on joints at rest or in a non-weight-bearing 

condition that does not mimic the actual physiological condition of the joint. This 

discrepancy may lead to missed detections of early-stage OA or of minor lesions.                          

The mechanical properties of degenerated musculoskeletal (MSK) tissues may 

vary markedly before any significant morphological or structural changes 

detectable by MRI. Recognizing distinct deformation characteristics of these 

tissues under known mechanical loads may reveal crucial joint lesions or 

mechanical malfunctions which result from early-stage OA. This review article 

summarizes the large number of MRI-based investigations on knee joints under 

mechanical loading which have been reported in the literature including the 

corresponding MRI measures, the MRI-compatible devices employed, and 

potential challenges due to the limitations of clinical MRI sequences {54}. 

5. Preventing joint disease                              

      Osteogenesis imperfecta (OI) is the most common inherited form of bone 

fragility and includes a heterogenous group of genetic disorders which most 

commonly result from defects associated with type 1 collagen. 85%–90% of cases 

are inherited in an autosomal dominant manner and are caused by mutations in the 

COL1A1 and COL1A2 genes, leading to quantitative or qualitative defects in type 

1 collagen. In the last decade, defects in several other proteins involved in the 

normal processing of type 1 collagen have been described. Recent advances in 

genetics have called for reconsideration of the classification of OI, however, most 

recent classifications align with the classic clinical classification by Silence{55}. 
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     Rheumatoid arthritis (RA) is currently diagnosed and treated when an 

individual presents with signs and symptoms of inflammatory arthritis (IA) as well 

as other features, such as autoantibodies and/or imaging findings, that provide 

sufficient confidence that the individual has RA-like IA (e.g., meeting established 

classification criteria) that warrants therapeutic intervention. However, it is now 

known that there is a stage of seropositive RA during which circulating biomarkers 

and other factors (e.g., joint symptoms) can be used to predict if and when an 

individual who does not currently have IA may develop future clinically apparent 

IA and classifiable RA. Indeed, the discovery of the ―pre-RA‖ stage of seropositive 

disease has led to the development of several clinical trials in which individuals are 

studied to identify ways to delay or prevent the onset of clinically apparent IA/RA. 

This review focuses on several issues pertinent to understanding the prevention of 

RA. These include discussion of the pathogenesis of pre-RA development, 

prediction of the likelihood and timing of future classifiable RA, and a review of 

completed and ongoing clinical trials in RA prevention. Furthermore, this review 

discusses challenges and opportunities to be addressed to effect a paradigm shift in 

RA, where in the near future, proactive risk assessment focused on prevention of 

RA will become a public health strategy in much the same manner as 

cardiovascular disease is managed today{56}. 

      Rheumatoid arthritis is a progressive autoimmune disease characterised by 

severely swollen and painful joints. To compliment pharmacotherapy, people 

living with rheumatoid arthritis often turn to dietary interventions such as the 

Mediterranean diet. The aim of the present systematic review is to discuss the 

effects of the Mediterranean diet {57}. 

     Patients with rheumatoid arthritis (RA) are at high risk of developing 

cardiovascular disease (CVD). Inflammation has a pivotal role in the pathogenesis 

of CVD. RA is an inflammatory joint disease and, compared with the general 

population, patients with RA have approximately double the risk of atherosclerotic 

CVD, stroke, heart failure and atrial fibrillation. Although this high risk of CVD 

has been known for decades, patients with RA receive poorer primary and 

secondary CVD preventive care than other high-risk patients, and an unmet need 

exists for improved CVD preventive measures for patients with RA. This Review 

summarizes the evidence for atherosclerotic CVD in patients with RA and provides 

a contemporary analysis of what is known and what needs to be further clarified 
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about recommendations for CVD prevention in patients with RA compared with 

the general population. The management of traditional CVD risk factors, including 

blood pressure, lipids, diabetes mellitus and lifestyle-related risk factors, as well as 

the effects of inflammation and the use of antirheumatic medication on CVD risk 

and risk management in patients with RA are discussed. The main aim is to 

provide a roadmap of atherosclerotic CVD risk management and prevention for 

patients with RA {58}. 

5.1 prevention of osteoporosis 

      Osteoporosis is a serious public health concern worldwide, and community-

based public health programs that increase osteoporosis preventive behaviors are 

ideal to combat this major public health issue. A review of community-based 

public health programs for osteoporosis prevention show that programs vary in 

numerous ways and have mixed results in increasing osteoporosis preventive 

behaviors, although most programs have had success in significantly increasing 

calcium intake, only a few programs have had success in significantly increasing 

weight-bearing exercise. Regarding calcium intake, all community-based public 

health programs that implemented: 1) at least one theoretical behavior change 

model, such as the health belief model, or 2) bone mineral density (BMD) testing 

for osteoporosis screening, have shown success in significantly increasing calcium 

intake. As community-based public health programs for osteoporosis prevention 

have shown limited success in increasing weight-bearing exercise, an additional 

review of community-based public health programs incorporating osteoporosis 

exercise showed that they have high compliance rates to increase weight-bearing 

exercise, but require high-intensity weight-bearing exercise of 80–85% 1-repetition 

maximum to significantly increase BMD to prevent osteoporosis. In the prevention 

of osteoporosis, for community-based public health programs to be most effective, 

they should implement theoretical behavior change models and/or BMD testing for 

osteoporosis screening, along with high-intensity resistance training. 

Recommendations for fu\ ture research to further study effective community-based 

public health programs are also provided{59}. 

       Osteoporosis and sarcopenia are common in older adults. Osteoporosis is a 

systemic skeletal disease characterized by low bone mass and microarchitectural 

deterioration of bone tissue, with a consequent increase in bone fragility and 
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susceptibility to fracture. Bone fractures can result in changes in posture, pain, the 

need for surgical repair and functional impairment. Sarcopenia is the progressive 

and generalized loss of skeletal muscle mass, strength and/or physical 

performance. Older adults with sarcopenia experience increased risk of frailty, 

disability, hospitalizations, mortality, and a reduced quality of life. In this narrative 

review we provide guidance regarding the prevention of both osteoporosis and 

sarcopenia, including interventions that prevent both conditions from occurring, 

recommended screening and treatment to prevent progression{60}. 

5.2 prevention of osteogenesis imperfect   

      Fractures in patients with osteogenesis imperfecta (OI) are caused by a                        

decreased strength of bone due to a decreased quality and quantity of bone matrix 

and architecture. Mutations in the collagen type 1 encoding genes cause the altered 

formation of collagen type I, one of the principal building blocks of bone tissue. 

Due to the complexity of the disease and the high variation of the clinical problems 

between patients, treatment for these patients should be individually tailored. In 

general, short immobilization periods with flexible casting material, use of 

intramedullary implants, and simultaneous deformity correction are preferred. 

Multidisciplinary care with a broad view of the support needed for the patient and 

his/her living environment is necessary for the optimal rehabilitation of these 

patients. Increasing bone strength with exercise, medication, and sometimes 

alignment surgery is generally indicated to prevent fractures{61}.                                                                                                            

     Mutations in the two genes coding for collagen type I, COL1A1 and COL1A2, 

are the most common cause of osteogenesis imperfecta. In the past 10 years, 

defects in at least 17 other genes have been identified as responsible for 

osteogenesis imperfecta phenotypes, with either dominant or recessive 

transmission. Intravenous bisphosphonate infusions are the most widely used 

medical treatment. This has a marked effect on vertebra in growing children and 

can lead to vertebral reshaping after compression fractures. However, 

bisphosphonates are less effective for preventing long-bone fractures. At the 

moment, new therapies are under investigation.Summary{62}.                                                                                                    

        Osteogenesis imperfecta (OI) is the term used to describe a group of rare 

inherited skeletal disorders characterized by a greatly increased risk of fragility 
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fractures (1). Mutations in several genes can cause OI but the condition is most 

commonly caused by mutations of COLIA1 or COL1A2 resulting in the 

production of collagen which is abnormal or present in reduced amounts. Fractures 

in OI are particularly common during childhood but the elevated fracture risk 

continues throughout life. Bone mineral density (BMD) can be reduced in OI but 

the magnitude of increase in fracture risk is far greater than can be accounted for 

by low BMD, highlighting that a key mechanism of bone fragility is reduced bone 

quality due to defects of bone matrix and mineralization. A multidisciplinary 

approach is needed to optimize management of OI, with input from physicians, 

orthopedic surgeons, physiotherapists{63}. 

6. Treatments joint and bone diseases                                     

6.1 Rheumatiod arithritis treatment optio 

1.disease modifying antirheumatic drugs 

      Tumour necrosis factor inhibitors (TNFi) were the first biological agents 

introduced in the treatment of rheumatoid arthritis (RA) {64}. 

       Tocilizumab, a monoclonal antibody targeting the interleukin-6 receptor, has 

become available one decade later and has progressively gained its place into RA 

treatment algorithms. It has now been included in the last 2013 European League 

Against Rheumatism (EULAR) recommendations as one of the potential first line 

biologic drugs, alongside TNFi, after methotrexate (MTX) and/or other synthetic 

diseases modifying antirheumatic drugs (DMARDs) failure, a guidance followed 

by several national rheumatology societies {65}. 

        Sulfasalazine, a disease-modifying antirheumatic drug (DMARD), has a well 

established role in the treatment of patients with rheumatoid arthritis, 

spondyloarthritis, and inflammatory bowel disease—diseases in which therapeutic 

benefit may primarily derive from the drug’s inhibitory effect on tumour necrosis 

factor (TNF) and prostaglandin synthesis {66}. 

      Exercise has wide ranging benefits for health and wellbeing. But it is often 

most difficult for those who need it most, such as patients with osteoarthritis, who 

often struggle with daily activities because of pain and limited mobility. On April 

29, 2022, the UK National Institute for Health and Care Excellence (NICE) 
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released draft guidance recommending tailored therapeutic exercise, such as 

muscle strengthening and aerobic exercise, for all patients with osteoarthritis. 

Although exercise was recommended in previous NICE guidelines, it now takes 

centre stage over oral analgesics including paracetamol, NSAIDs, and opioids 

{67}. 

      Offer short term glucocorticoid treatment for managing flare-ups. In people 

with established disease . Continue long term treatment with glucocorticoids only 

after fully discussing with the individual the long term complications of the 

treatment and after offering all other treatment options (including biological drugs) 

{68}. 

 2. Monitoring rheumatoid arthritis 

       Regularly measure C reactive protein and key components of disease activity 

(using a composite score such as the DAS28—a disease activity score that includes 

assessment of 28 joints3 ) to inform decision making about increasing treatment to 

control disease or cautiously decreasing treatment when disease is controlled. If the 

disease is of recent onset and active, measure these variables monthly until control 

reaches a level previously agreed with the individual{69}. 

      Check for comorbidities such as hypertension, ischaemic heart disease, 

osteoporosis, and depression -Assess symptoms that suggest complications, such as 

vasculitis and disease of the cervical spine, lung, or eyes -Organise appropriate 

cross referral within the multidisciplinary team -Assess the need for referral for 

surgery {70}. 

      Offer referral for an early specialist surgical opinion if any of the following do 

not respond to optimal non-surgical management: -Persistent pain as a result of 

joint damage or other identifiable damage to soft tissue -Worsening joint function -

Progressive deformity -Persistent localised synovitis{71}. 

      Offer urgent combined medical and surgical management to those with 

suspected or proved septic arthritis(especially in a prosthetic joint){72}. 
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6.2 Treatment of Selected Bone Cancer: 

 A. Osteosarcoma 

      Treatment recommendations for stages IA-IB (low grade) osteosarcomas are as 

follows: 

Surgery  

      The goal of surgery is to remove all the cancer cells. In planning the surgery, 

the healthcare team keeps in mind how the surgery will affect your or your child's 

daily life. The extent of surgery for osteosarcoma depends on several factors, such 

as the size of the cancer and where it is{73}. 

Chemotherapy  

      Chemotherapy treats cancer with strong medicines.For osteosarcoma, 

chemotherapy often is used before surgery. It can shrink the cancer and make it 

easier to remove.After surgery, chemotherapy treatments might be used to kill any 

cancer cells that might remain{74}.For osteosarcoma that returns after surgery or 

spreads to other areas of the body, chemotherapy might help relieve pain and slow 

the growth of the cancer{75}. 

B. Radiation therapy 

      Radiation therapy treats cancer with powerful energy beams. The energy can 

come from X-rays, protons or other sources. During radiation therapy, you lie on a 

table while a machine moves around your body. The machine directs radiation to 

precise points on your bodyRadiation is not often used to treat osteosarcoma. 

Radiation therapy might be suggested instead of surgery if surgery can't remove all 

the cancer{76}. 

C. Edwing  Sarcoma  

      Children with Ewing sarcoma should have their treatment planned by a team of 

health care providers who are experts in treating cancer in children{77}. 
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Three types of treatment are used: 

  1. Chemotherapy 

      Systemic combination chemotherapy is part of the treatment for all patients 

with Ewing tumors. It is often the first treatment given and lasts for about 6 to 12 

months. Chemotherapy is often given to shrink the tumor before surgery or 

radiation therapy and to kill any tumor cells that may have spread to other parts of 

the body .Treatment includes vincristine-doxorubicin-cyclophosphamide {78}. 

  2. Radiation therapy 

      Radiation therapy is a cancer treatment that uses high-energy x-rays or other 

types of radiation to kill cancer cells or keep them from growing {79}. 

      Radiation therapy is used when the tumor cannot be removed by surgery or 

when surgery to remove the tumor will affect important body functions or the way 

the child will look. It may be used to make the tumor smaller and decrease the 

amount of tissue that needs to be removed during surgery. It may also be used to 

treat any tumor that remains after surgery and tumors that have spread to other 

parts of the body {80}. 

 3. Surgery 

      Surgery is usually done to remove cancer that is left after chemotherapy or 

radiation therapy. When possible, the whole tumor is removed by surgery. Tissue 

and bone that are removed may be replaced with a graft, which uses tissue and 

bone taken from another part of the patient's body or a donor. Sometimes an 

implant, such as artificial bone, is used {81}. 

      After surgical intervention ,some patients may be given chemotherapy or 

radiation therapy to kill any cancer cells that are left. Treatment given after the 

surgery, to lower the risk that the cancer will come back, is called adjuvant therapy 

{82}. 
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6.3 New types of treatment are being tested in clinical trials  

1.Targeted therapy 

      Targeted therapy uses drugs or other substances to block the action of specific 

enzymes, proteins, or other molecules involved in the growth and spread of cancer 

cells{83}. 

 2. Immunotherapy 

      Immunotherapy helps a person's immune system fight cancer. Types of 

immunotherapy include: 

      • CAR T-cell therapy: This treatment changes the patient's T cells (a type of 

immune system cell) so they will attack certain proteins on the surface of cancer 

cells. T cells are taken from the patient and special receptors are added to their 

surface in the laboratory. The changed cells are called chimeric antigen receptor 

(CAR) T cells. The CAR T cells are grown in the laboratory and given to the 

patient by infusion{84}. 

Chondrosarcoma Treatment Option  

  Surgery 

      Surgery is the main treatment for most types of chondrosarcoma. It may be 

used for tumours that are newly diagnosed and tumours that come back (recur). 

The following types of surgery may be used.      

       A- Wide resection removes the bone tumour and a wide margin of normal 

bone and tissue around the tumour. This type of surgery is also called an en bloc 

resection. It is the most common type of surgery used for chondrosarcoma. It is 

used to treat a chondrosarcoma in the bones of the skull or spine, as well as in the 

arm, leg and pelvis {85}. 

      B- Curettage is a procedure where the surgeon scrapes out the tumour without 

removing any of the bone. This leaves a hole where the tumour was removed. 

After curettage, the surgeon may use cryosurgery or bone cement to kill any 

remaining cancer cells {86}. 
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       C- Bone cement is a type of chemical called polymethyl methacrylate that may 

be used after curettage to fix the hole left in the bone. This special cement heats up 

as it hardens, so it kills remaining cancer cells. It may be used after curettage to 

treat some small, low-grade chondrosarcoma tumours {87}. 

        D- Amputation removes all or part of the arm or leg with the tumour. It may 

be done when the chondrosarcoma has grown into the nerves or blood vessels, or if 

the tumour is very big. Amputation may be done if the cancer comes back in the 

same area after limb-sparing surgery. Most people who have an amputation will 

use an artificial limb (prosthesis) after surgery {88}. 

6.4 Radiation therapy 

      External beam radiation therapy may be used to treat chondrosarcoma that 

can’t be removed with surgery. It may also be used to destroy any cancer cells left 

behind after a wide resection or limb-sparing surgery. Radiation therapy is also 

used for recurrent chondrosarcoma {89}. 

6.5 Chemotherapy 

      Chemotherapy is not used for low-grade chondrosarcoma because it has not 

been shown to help improve survival. 

Mesenchymal chondrosarcoma is an aggressive, high-grade type of 

chondrosarcoma. It may be treated with one of the following combinations of 

chemotherapy drugs: 

      • vincristine, doxorubicin and cyclophosphamide (Procytox), alternated with 

ifosfamide (Ifex) and etoposide (Vepesid) 

      • vincristine, doxorubicin, ifosfamide and dactinomycin (Cosmegen)If 

mesenchymal chondrosarcoma has already spread (metastasized) at the time of the 

diagnosis, the following drug combination may be used:vincristine, doxorubicin 

and cyclophosphamide {90}. 
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7. The effect of physical therapy on joint and bone diseases     

      Rehabilitation is necessary to improve people’s ability to live, work, and learn 

as much as possible and to maximize their functionality and quality of life. The 

impact extends to the community, society, and the economy{91}. While 

rehabilitation is a comprehensive, multicomponent, and multidisciplinary 

intervention, the specific health condition and other determinants of the health 

system or resources available determine the minimum components required, which 

often include physical therapy{92}. 

      Physical therapist interventions are required when movement and function are 

threatened to develop, maintain, and reestablish movement and functional capacity 

under the consideration that functional movement is fundamental to health and an 

optimal quality of life {93} .Despite the knowledge of the benefits of rehabilitation 

and physical therapy, these services are under-used{94}. 

      Before the COVID-19 crisis, in 2017 the World Confederation for Physical 

Therapy (WCPT) launched a collaboration to develop initiatives to the global 

practice and regulations of digital physical therapy practice through a Joint 

WCPT/INPTRA digital physical therapy Practice Task Force (Task Force). This 

report published in 2019 defined digital practice as ―a term used to describe health 

care services, support, and information provided remotely via digital 

communication and devices‖. The purpose of this initiative was ―to facilitate 

effective delivery of physical therapy services by improving access to care and 

information and managing health care resources.‖{95} However, for several 

physica therapists who have never had contact with this   terminology, it is 

important to be aware that different terms are used in this field. There is still no 

global well-accepted term or definition for digital physical therapy among the 

literature industry, policymakers, and stakeholder groups. The variety of 

technologies that encompass this term may include tele-education, telemedicine, 

telemonitoring, teleassistance, mobile health, among others, and each field has its 

subset of technologies and specificities{96}. 

      An expanding elderly population and people with disabilities pose considerable 

challenges to the current healthcare system. As a practical technology that 

integrates systems and services, assistive physical therapy devices are essential to 
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maintain or to improve an individual’s functioning and independence, thus 

promoting their well-being. Given technological advancements, core components 

of self-powered sensors and optimized machine-learning algorithms will play 

innovative roles in providing assistive services for unmet global needs. In this 

Perspective, we provide an overview of the latest developments in machine-

learning-aided assistive physical therapy devices based on emerging self-powered 

sensing systems and a discussion of the challenges and opportunities in this field 

{97}. 

       Both physical therapy and intraarticular injections of glucocorticoids have 

been shown to confer clinical benefit with respect to osteoarthritis of the knee. 

Whether the short-term and long-term effectiveness for relieving pain and 

improving physical function differ between these two therapies is uncertain{98}. 

      Psychologically informed physical therapy search terms combined 

―psychotherapy,‖ ―psychologically informed,‖ ―psychological based,‖ ―cognitive 

behavioral,‖ ―acceptance and commitment,‖ ―mindfulness,‖ and ―psychological 

strategies‖ with ―rehabilitation,‖ ―physical therapy,‖ and ―physiotherapy.‖ For the 

purpose of this review of summarizing behavioral change interventions,  studies 

investigating education interventions for pain as the primary treatment component 

were not considered for inclusion.{99}. 

      Multifactorial physical therapy modalities have been widely utilized in clinical 

practice and are believed to be effective for improving symptoms, sport 

performance, and self-reported function in individuals with KOA {100}. These 

modalities usually involve hot pack treatment, electric stimulation, ultrasound, and 

combinations of these {101}, and studies have found. these physical therapy 

modalities to be beneficial for relieving pain and enhancing activities of daily 

living {102,100}. 

      In recent years, laser therapy has been introduced as a physical therapy 

modality for treating musculoskeletal conditions and has gained popularity since 

no evident side effects have been reported after intervention {103}. Of all the laser 

therapies, high intensity laser therapy (HILT) is a relatively new type of 

electrotherapy modality {104}. 
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       It is a powerful and painless physical modality that has demonstrated 

significant benefits in antalgic, anti-edema, and biostimulating effects {105} . 

       Research has suggested that during HILT, radiation from high intensity laser 

produces photo-chemical, photothermal, and photomechanical actions especially 

from neodymium-doped yttrium aluminum garnet (Nd: YAG) laser, which has 

been found to be powerful in penetrating into deep tissues {106} . 

      Therapeutic exercise and physical therapy modalities can relieve pain intensity 

and alleviate back disability for patients with low back pain{107}.Transcutaneous 

electrical nerve stimulation and infrared ray thermal therapy are common 

modalities that are frequently used for treatment of chronic low back pain.{108} 

       Among the numerous therapeutic exercises available, therapeutic aquatic 

exercise is often prescribed by physicians for chronic low back pain, and it is 

becoming increasingly popular for treatment of chronic low back pain{109}. 

Therapeutic aquatic exercise refers to water-based treatments or exercise. Water is 

an ideal environment for conducting an exercise program given its various 

properties, including buoyancy pressure, density, thermal capacity, and 

conductivity{110}. 

      Low back pain (LBP) is a common health problem worldwide. Nearly 80% of 

the global population experience LBP at least once during lifetime{111}.  

      Physical therapy modalities are the most common conservative methods used 

in the treatment of LBP. In general, these modalities are combined with exercise 

and hot and cold pack, and electrotherapy {112}. 

      Several physical therapy modalities have been investigated in LBP studies; 

however, there is no consensus regarding the number of sessions and optimal 

intervals. Study designs in these studies often include the evaluation of treatment 

responses and outcomes, available modalities, and accessibility to 

treatment.Although the effectiveness of physical therapy modalities in knee OA 

has been evaluated in many studies, there is a very limited number of studies in the 

literature discussing their effects on sleep quality in knee OA patients. In the 

present study, we, therefore, aimed to evaluate the effect of physical therapy 

modalities on pain, sleep, mental status, and QoL of patients with OA and to 
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investigate the possible relationship between sleep quality and pain, psychological 

status, and QoL of OA patients {113}. 

      Physical therapy modalities that passively treat FM have also been 

investigated. In a previous systematic review, six types of massage therapy 

(Swedish massage, connective tissue massage, manual lymphatic drainage, 

myofascial release, Shiatsu, and a combination of severe massage styles) applied 

one   to five times a week, for 4 to 40 weeks of treatment, were investigated as a 

therapeutic resource for patients with FM . Myofascial release has been shown to 

be more effective than placebo for improving pain, fatigue, stiffness, anxiety, 

depression, and quality of life of individuals with FM (moderate level of evidence) 

16. Eight of the ten included articles in the review compared different types of 

massage therapy among themselves (with no placebo group) and showed limited 

scientific evidence for effectiveness of the other types of massage therapy. In 

addition, Swedish massage appears to be contraindicated because of the lack of 

benefit to patients{114}. 

      Patients with peripheral facial paralysis (PFP) have some degree of recovery. 

The aim of this study was to evaluate prognostic factors and physical therapy 

modalities associated with functional recovery in patients with PFP. This is a 

cohort study with 33 patients. We collected the following variables of patients who 

underwent treatment at the rehabilitation center:age, sex, risk factors, affected side, 

degree of facial paralysis (House-Brackmann scale), start of rehabilitation, and 

therapy modality (kinesiotherapy only; kinesiotherapy with excitomotor 

electrotherapy; and kinesiotherapy with excitomotor electrotherapy and 

photobiomodulation therapy) The outcomes were: degree of facial movement 

(House-Brackmann) and face scale applied 90 days after treatment{115}. 

 7.1 A comparison of two manual physical therapy approaches and electrotherapy 

modalities for patients with knee osteoarthritis: A randomized three arm clinical 

trial: 

      A broad spectrum of physical therapy exercise programs provides symptom 

relief and functional benefit for patients with knee OA. Manual physical therapy, 

including tailored exercise programs provide relatively higher level benefit that 

persists to one year. It is currently unknown if there are important differences in 
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the effects of different manual physical therapy techniques for patients with knee 

OA and there are virtually no studies comparing manual physical therapy and 

electrotherapy modalities. The aim of the study was to compare long-term results 

between three treatment groups (mobilization with movements [MWMs], passive 

joint mobilization [PJM], and electrotherapy) to determine which treatment is most 

effective in patients with knee OA. 

       A single-blind randomized clinical trial with parallel design was conducted in 

patients with knee OA. Seventy-two consecutive patients (mean age 56.11 ± 6.80 

years) with bilateral knee OA were randomly assigned to one of three treatment 

groups: MWMs, PJM, and electrotherapy. All groups performed an exercise 

program and received 12 sessions. The primary outcome measures of the 

functional assessment were the Western Ontario and McMaster Universities 

Osteoarthritis index (WOMAC) and Aggregated Locomotor Function (ALF) test 

scores. 

       The secondary outcome measures were pain level, measured using a pressure 

algometer and a visual analogue scale (VAS), range of motion (ROM), measured 

using a digital goniometer, and muscle strength, evaluated with a handheld 

dynamometer. Patients were assessed before treatment, after treatment and after 1 

year of follow-up. Patients receiving the manual physical        therapy interventions 

consisting of either MWM or PJM demonstrated a greater decrease in VAS scores 

at rest, during functional activities, and during the night compared to those in the 

electrotherapy group from baseline to after the treatment (p < 0.05). This 

improvement continued at the 1-year follow-up (p < 0.05).  

      The MWMs and PJM groups also showed significantly improved WOMAC 

and ALF scores, knee ROM and quadriceps muscle strength compared to those in 

the electrotherapy group from baseline to 1-year follow-up (p < 0.05). In the 

treatment of patients with knee OA, manual physical therapy consisting of either 

MWM or PJM provided superior benefit over electrotherapy in terms of pain level, 

knee ROM, quadriceps muscle strength, and functional level{116}. 
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7.2 Types of physical therapy for bone and joint diseases 

7.2.1 Rheumatoid Arthritis  

      Rheumatoid arthritis (RA) is a chronic and progressive inflammatory process 

resulting in the destruction of articular and periarticular tissues and leading to the 

development of functional impairment, permanent deformities and disability. RA 

affects approximately 1% of the global population and is more common in women 

than men {117}. 

      Physical therapy (PT) intervention in relieving inflammation.The effect of 

physical therapy interventions in the form exercise resulted in increased 

concentrations of short chain fatty acids and butyrate-producing bacteria which 

assist in regulating anti-inflammatory phenotypes. Also, improvements in 

cardiorespiratory fitness were positively correlated with lower pro-inflammatory 

biomarkers {118}. 

      The methods of hydrotherapy, therapeutic massage, laser therapy and physical 

exercise showed their effectiveness in the health status of individuals with the 

pathology, but there was no consensus on the parameters of the methods{119}. 

      They were managed with physical therapy, including thermotherapy, 

electrotherapy, laser therapy, magnetic field therapy and light therapy. After 

treatment, all study patients showed pain reduction, improved well-being, reduced 

duration of morning joint stiffness, improved ranges of motion in the joints and a 

better quality of life. Physical therapy and rehabilitation constitute the main 

method of treatment of this disorder {117}. 

      Physical therapy treatment aims to reduce pain, improve joint range,correct 

movement patterns, strengthen weak structures, improve cardiovascular endurance, 

and improve patients' quality of life {120}. 

7.2.2 Osteoporosis  

      Osteoporosis is a disease that is characterized by low bone mass, deterioration 

of bone tissue, and disruption of bone microarchitecture: it can lead to 

compromised bone strength and an increase in the risk of fractures. Osteoporosis is 
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the most common bone disease in humans, representing a major public health 

problem{121}. 

      Physiotherapists take an active role in reducing the risk of falls and fractures by 

maintaining muscle strength, increasing bone mineral density,and improving 

balance{122}. 

      Physical therapy interventions directed at improving movement and mobility 

are of particular importance because physical inactivity is a cause of low bone 

mass, osteoporosis, and increased fall risk {123}. 

      Additionally, physical therapy interventions such as high-intensity resistive 

exercise targeted at improving strength and slowing decline in BMD are critical for 

fragility fracture prevention and recovery {124}. 

      However, further guidance is required regarding appropriate, specific physical 

therapy examination criteria and interventions for osteoporosis across clinical 

settings  {125}. 

7.2.3 Bone cencer  

      Bone cancer is taken into consideration a critical health problem, and in lots of 

cases, it reasonsaffected person death. The X-ray, MRI or CT-scan image is 

utilized by medical doctors to becomeaware of bone cancer. The manual technique 

is time-ingesting and required knowledge in thatfield. Therefore, it's miles 

important to broaden an automatic device to categorize and becomeaware of the 

cancerous bone and the healthful bone. The texture of a cancer bone is one-of-a-

kindas compared to a healthful bone with inside the affected region {126}.  

      Physical therapists often treat cancer patients. Cancer treatment includes 

chemotherapy, radiotherapy, and surgery, which are being continuously developed 

and thus increase survival of patients with each cancer diagnosis. More 

specifically, 5-year survival rates increase with each cancer diagnosis. Cancer 

patients have many problems including muscle weakness, pulmonary dysfunction, 

fatigue, and pain. In the end, patients with cancer tend to have a decline in  

activities of daily living (ADL) and quality of life (QOL). Additionally, cancer 

patients often have progressive disease, depression, and anxiety. Physical therapy 

often helps patients regain strength and physical function and improve their QOL 
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and independence of daily living that they may have lost due to cancer or its 

treatment. Physical therapy has an important role in increasing physical function of 

cancer patients, cancer survivors, and children with cancer. In the future, physical 

therapy may be progressively needed for management of cancer patients {127}. 

 7.3 Physical therapy devices  

7.3.1 Transcutaneous Electrical Nerve Stimulation 

      Transcutaneous Electrical Nerve Stimulation (TENS) is a treatment technique 

defined as an electrical current delivered to the surface of the skin that activates 

nerves. It reduces pain through a combination of peripheral and central 

mechanisms on the nervous system, and is divided into low and high frequency. It 

is indicated for several conditions, such as myofascial, neuropathic and arthritic 

pain. It is contraindicated in patients who are pregnant, have epilepsy or have a 

pacemaker. Overall, there is mixed evidence for the efficacy of TENS in chronic 

pain conditions and therefore a need for larger, more robust studies to evaluate its 

efficacy {128}. 

      Surgical procedures are ever more complex. Day-case surgical loads are 

increasing and the length of hospital stays are reducing. Management of pain in 

perioperative settings remains a challenge. Expert panels recommend a multimodal 

approach which is often interpreted by medical practitioners as polypharmacy. 

There is variability in non-pharmacological interventions offered to patients, 

although transcutaneous electrical nerve stimulation (TENS) has been used since 

the 1970s. Recommendations from expert panels are inconsistent about the use of 

TENS in perioperative pain settings{129}. 
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7.3.2  Electric Massager Device 

      The purpose of this paper is to identifying the effect of the proposed device 

using electrical stimulation and massage on the variable (muscular lengthening). 

The one with the pre, intermediate, and post-test due to its suitability to the nature 

of the research problem and to achieve its purpose, and the data was processed 

using the statistical bag (SPSS), and through the results collected, it was concluded 

that stimulation and electrical massage had positive effects in restoring muscle 

lengthening as soon as possible, and then returning Injured players to the fields of 

play, where it contributed to the return of the injured posterior thigh muscles to the 

normal state, and the researchers recommended to be guided by the proposed 

device, which was designed to rehabilitate the other injured thigh muscles {130} . 

       Electrical muscle stimulation (EMS) is an alternative method for preventing 

deep-vein thrombosis (DVT) by contracting the lower leg muscles, and its effect 

has been demonstrated by the fact that the action increases both the peak velocity 

and the blood flow in the deep veins of the lower extremities {131}. 

 

 

 

 

 

 7.3.3 Infrared massage devices 

      Chronic low back pain (CLBP) significantly affects the well-being of older 

adults, leading to diminished quality of life and heightened stress. Existing 

treatments have limited effectiveness and potential side effects. This study aimed 

to explore an integrative approach, employing a combination of spinal thermal 

massage bed (STMB) and intermittent pneumatic calf compression, as an 

alternative strategy for managing CLBP, improving body posture, reducing stress, 

and enhancing quality of life{132}. 
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      Near infrared spectroscopy (NIRS) is increasingly used as a local tissue 

oxygenation equipment and it fulfills the functions of an efficient local 

microcirculation and a concussion growth monitor. Using it in surgery, 

physiotherapy or rescue indicates a high interdisciplinary diagnostic potential, 

which could lead us to improve the quality of patients’ lives. The aim of this study 

was to review literature related to the physiotherapy aspect of using near infrared 

spectroscopy and to the consideration given to the development of this 

method{133}. 

 

 

 

 

 

 7.3.4 Ultrasound physical therapy 

      Loading is indispensable for the growth, development, and maintenance of 

joint tissues, including mandibular condylar cartilage, but excessive loading or 

reduced host adaptive capacity can considerably damage the temporomandibular 

joint (TMJ), leading to temporomandibular joint osteoarthritis (TMJ-OA). TMJ-

OA, associated with other pathological conditions and aging processes, is a highly 

degenerative disease affecting the articular cartilage. Many treatment modalities 

for TMJ-OA have been developed. Traditional clinical treatment includes mainly 

nonsurgical options, such as occlusal splints. However, non-invasive therapy does 

not achieve joint tissue repair and regeneration. Growing evidence suggests that 

low-intensity pulsed ultrasound (LIPUS) accelerates bone fracture healing and 

regeneration, as well as having extraordinary effects in terms of soft tissue repair 

and regeneration {134}.  

      Treatments for joint pain and dysfunction focus on restoration of joint motion, 

improvement in pain and a return to the previous level of the patient's daily 

activity. Therapeutic ultrasound is a noninvasive modality widely utilized in the 

management of musculoskeletal disorders. The objective of this systematic review 
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was to evaluate the effectiveness of therapeutic ultrasound in the management of 

patients with knee, shoulder and hip pain {135}. 

 

 

  

 

8. x-rays of joints and bones                          

8.1X-rays 

      The X-rays for which we performed the segmentation process make part from a 

database of images of DICOM type. They have a resolution of 2492 x 1984 pixels. 

An example of Xray can be observed in Fig {136}. 

 

 

 

 

 

      Bone fracture can occur due to a simple accident or different types of diseases. 

So, quick and accurate diagnosis can be crucial to the success of any prescribed 

treatment. In practice, doctors and radiologists relay mainly on X-ray images to 

determine whether a fracture has occurred and the precise nature of the fracture. 

Manual inspection or conventional system of X-rays for fracture detection is a 

tedious and time consuming process.  Computer vision system can help to screen 

X-ray images for suspicious cases and alarm the doctors. Depending on the experts 

alone for such a critical matter has caused intolerable errors and hence, the idea of 

automatic diagnosis procedure has always been an appealing one{137}. 
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      presented Leg Bone Fracture Detection in x-ray image with preprocessing, 

segmentation, fracture detection and classification algorithm. It contains 

information about canny edge detector produces perfect information from the bone 

image for segmentation {138}. 

      Radiologists can identify the pathological changes associated with OA by 

analyzing highresolution knee X-ray images. Typically these changes cause the 

narrowing of joint space and development of bone spurs, leading to pain and 

impaired movement in patients. These pathologies are diagnosed in patients with 

developed Symptoms such as joint pain . However at early stages small 

pathological changes in bone microstructure can be evaluated by using a high-

resolution technology such as MRI which is costly and not widely accessible{139} 

Those changes which take place in bone, whereby its condition is altered from one 

of health to disease, are accompanied by variations in opacity to x-rays. a decrease 

in density due to absorption of mineral matter is a much earlier and more quickly 

visible change than increase of density caused by extra deposition of mineral 

matter or new bony growth .Certain pathological conditions in bone are of course 

manifested by alteration of contour when examined by the X-rays, but even these 

are usually accompanied by changes in the opacity of the bony substance. It is 

therefore mainly to changes in density that one must look for help in the diagnosis 

of disease in bone {140}. 

      X-ray images (or Radiographs) are among the most common ways to detect 

problems in bones as well as other organs of the human body. The output image is 

a shadow-like image. Although CT and MRI images give better quality images for 

body organs than x-ray images, the latter are faster cheaper, enjoy wider 

availability and are easier to use with few limitations {141}. 
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8.2 Effects of X-rays on bone 

      In human bone the first clinical evidence of radiation damage is usually a loss 

in density, as seen in the roentgenograms. This may be generalized, with little 

alteration in texture, or it may be patchy, areas of very low density alternating with 

other areas which appear nearly normal. Islands of greatly increased density 

sometimes appear. They resemble those seen in caisson disease and are probably 

caused in both cases by necrosis of bone tissue distal to points of obliteration of 

nutrient vessels. Spontaneous fractures are common in irradiated bones, usually 

occurring from 8 months to 3 years after exposure. Nonunion is common, but 

many such fractures heal satisfactorily. A very serious, but fortunately rare, late 

effect of radiation is the induction of osteogenic sarcoma. If this is due to internally 

depos- ited radioactive isotopes rather than to ex-ternal irradiation, malignant 

change is likely to be preceded by considerable abnormal bone proliferation in 

regions which, earlier, had seemed quite atrophic {142}. 

      The results of animal experimentation and of clinical observation indicate that 

both the anabolic and the catabolic processes in bone are damaged by external 

irradiation. Similar effects are produced by internally deposited radioactive 

isotopes.   
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