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Arthritis 

• Arthritis (Ashburn, 2002) 

– One of the most prevalent chronic health problems 

– A leading cause of disability 

 

• Incidence 
– 90% of people (60 years of age) will suffer from some 

form of arthritis 

– The  400  thousand  day-patient / year 

 

• The social side 
– 1000 hundred million for medical expenses / year 





http://www.phac-aspc.gc.ca/cd-mc/arthritis-arthrite/lwaic-vaaac-10/3-eng.php 



http://www.phac-aspc.gc.ca/cd-mc/arthritis-arthrite/lwaic-vaaac-10/3-eng.php 



Symptom of Arthritis 

1. Arthritic Pain 

– The major symptom 

– The main reason : seek medical care 

– A major determinant of functional loss 

– Despite its importance, there is much about 
arthritic pain that remains unclear 

 

2. Disability (motor function) 

– Limitation of functional activity 



Mechanism of Arthritic pain 

1. Peripheral mechanism 

 ↑ Activity in afferent fibers of joint structures 

 

2. Central mechanism 

 ↑ Nociceptive information to dorsal horn 
neurons : central sensitization 

2-1. ↑ Peripheral receptive field 

2-2. ↑ Background firing 

2-3. ↑ Responsiveness to cutaneous and joint mechanical 
stimuli 

 



Types of articular pain 

• Primary pain 

– Movement-related pain 

 

• Secondary pain 

– Referred pain 

– Secondary mechanical allodynia & hyperalgesia 

– Secondary thermal allodynia & hyperalgesia 

 

• Spontaneous pain 



Pain mechanism of arthritis 

• Peripheral mechanisms 

 

• Central mechanisms 

 

 

• Changed plasticity 



Arthritic pain is associated with plastic changes in Brain. 



Classification of arthritis 

• There are over 100 different forms of arthritis. 

 

• Osteoarthritis (OA) 

• Rheumatoid arthritis (RA) 

• Gout and pseudo-gout 

• Septic arthritis 

• Ankylosing spondylitis 

• Juvenile idiopathic arthritis 

• Still's disease 



Arthritis 

• Rheumatoid Arthritis (RA) 

– Autoimmune 

– Symmetrical 

– Joint pain, swelling, stiffness, fatigue 

– Synovial inflammation → Cartilage 

• Osteoarthritis (OA) 

– Degenerative 

– Asymmetrical 

– Joint pain, stiffness 

– Pain is worse with use 

– Weight bearing joints 

– Joint space narrowing 

– Cartilage → Synovial inflammation  

 

http://diplomat.is/blogging/weather-can-weather-

affect-rheumatoid-arthritis-osteoarthritis/ 



http://diplomat.is/blogging/weather-can-

weather-affect-rheumatoid-arthritis-

osteoarthritis/ 

http://jarretmorrow.com/2013/05/03/n

atural-remedies-arthritis-pain/ 



http://en.wikipedia.org/wiki/Boutonniere_deformity#mediaviewer/File:Scheme_human_hand_bones-en.svg 

OA 

RA 



Signs & Symptoms 

Direct influences 

• Inability to use the hand or 
walk (손사용 및 보행 저하) 

• Morning stiffness (조조강직) 

• Malaise and a feeling of 
tiredness (불만감 & 피로) 

• Weight loss (체중 소실) 

• Poor sleep (수면 부족) 

• Muscle aches and pains 

• Tenderness (압통) 

• Difficulty moving the joint 

Secondary changes 

• Muscle weakness 

• Loss of flexibility 

• Decreased aerobic fitness 





Rheumatoid arthritis world map - DALY - WHO2004 

Age-standardised disability-adjusted life year (DALY) rates from Rheumatoid arthritis by countr

y (per 100,000 inhabitants). 

http://en.wikipedia.org/wiki/Rheumatoid_arthritis#mediaviewer/File:Rheumatoid_arthritis_world_map_-_DALY_-_WHO2004.svg 

//upload.wikimedia.org/wikipedia/commons/d/d7/Rheumatoid_arthritis_world_map_-_DALY_-_WHO2004.svg


Introduction for RA 

• Gross explanation 

– http://www.youtube.com/watch?v=Yc-9dfem3lM 

 

• Cell approach 

– http://www.youtube.com/watch?v=imR4hCwrGmQ 

 

 

 

http://www.youtube.com/watch?v=Yc-9dfem3lM
http://www.youtube.com/watch?v=Yc-9dfem3lM
http://www.youtube.com/watch?v=Yc-9dfem3lM
http://www.youtube.com/watch?v=Yc-9dfem3lM
http://www.youtube.com/watch?v=imR4hCwrGmQ
http://www.youtube.com/watch?v=imR4hCwrGmQ


Rheumatoid Arthritis (RA) 

• Chronic multi-system disease 

• 말초 관절에 대칭적으로 침범 

• Autoimmune disease 

• Persistent inflammatory synovitis  

– 활액막의 염증 :  연골파괴와 골미란    관절의 변형 

• 역학  

– Prevalence : Approximately 0.8%  

– Male : Female = 1 : 3 (F>M) 

– 발병: 30-40대에 가장 흔하며, 80%가 35-50세 사이에 
시작  

(erosion) 



RA (2) 

• Pathogenesis  

1. Genetic factors  

• Rheumatoid factor를 동반한 환자 : 발생율이 정상보
다 약 4배 높다.  

• 일란성 쌍생아의 RA에 대한 합치율 (concordance)이 

이란성 쌍생아에 비해 적어도 4배 높다.  

 

2. Environmental factors  

• Bacterial & Viral infections 



병리학 및 병리 기전  
미세혈관 손상 & synovial lining cell 수의 증가  

단핵구들이 혈관 주위로 집중되면서 활액막의 부종 

과증식된 활액막이 관절강으로 villi(융모) 형성 = 
pannus 

현미경적 소견  
• Synovial lining cell의 과증식  

• 부분적인 혈관 변화 (미세혈관 손상, 혈전, 혈관 신생 등)  

• 부종, 단핵구의 침윤 

RA (3) 

http://www.youtube.com/watch?v=imR4hCwrGmQ 

 

http://www.youtube.com/watch?v=imR4hCwrGmQ


• Arthritis (Bendele et al., 1999) 

1. Inflammation of a joint 

2. Infiltration of inflammatory cells (monocytes) 

3. Synovial hyperplasia 

4. Bone erosion 

5. New bone formation 

6. Narrowing of the joint space 

7. Ankylosis of the joint 

Arthritis process 



Criteria for classification of RA (4) 

1. Morning stiffness  

 more than 1 hour 

2. Arthritis of three or more joint areas 

 At least 3 joint areas simultaneously have had soft tissue 

swelling or fluid 

3. Arthritis of hand joints 

 At least one area swollen in wrist, MCP, or PIP joints 

 DIP (원위지절관절): 보통 침범이 되지 않음 

4. Symmetric arthritis 

 Simultaneous involvement of the same joint areas on the 

both sides of the body 



5. Rheumatoid nodules 

 Subcutaneous nodules 

6. Serum rheumatoid factor 

 Abnormal amounts of serum rheumatoid factor (Normal : 
<5%) 

7. Radiographic changes 

 Erosions and/or periarticular osteopenia, in hand or wrist 
joints (초기: 잘 나타나지 않음 / 후기 : 소견 O) 

 

– * Criteria 1-4 must be present for at least 6 weeks 

– * Criteria 2-5 must be observed by a physician 

 

• 미국 : 진단기준에 의하면 검사항목 7개중 4개 이상
의 증상이 있고, 관절이 적어도 6주 이상 지속되는 
경우 RA라고 한다. 



Radiographic finding 

http://www.eutimes.net/2011/09/scientists-discover-cause-of-rheumatoid-arthritis-a-lack-of-the-p21-protein/ 



 Arthritis  
• Pain, swelling and tenderness  

• Morning stiffness greater than 1hr  

• Joint swelling : accumulation of joint fluid  

• Hypertrophy of synovium  

• Thickening of joint capsule  

• Tenderness, LOM, warmth, erythema (infrequent)  

• Flexion contracture of joint  

 

 

 Deformity 
• Swan neck deformity  

• Boutonniere deformity  

Clinical manifestations of RA 



Symptoms of RA 

http://www.epainassist.com/joint-pain/shoulder-pain/shoulder-joint-rheumatoid-arthritis 



RA deformities 

• 견관절 : 내전, 내회선 

• 주관절 : 굴곡, 전완의 회내선 

• 수근관절 : 굴곡, 척골편위 

• 수지관절 : 백조목변형, 단춧구멍 변형 

• 모지 : Game keeper thumb 

• 척추 : 경,흉추 상부 침범 

• 고관절 : 굴곡, 외전, 내회전의 운동장애 

• 슬관절 : 굴곡, 관절의 내외측 침범 

• 족부 : 갈퀴족변형, 후족분 첨내반 



Game keeper thumb 

• A type of injury to the ulnar 
collateral ligament (UCL) of 
the thumb. 

• Symptom 
– Instability of the MCP joint of 

the thumb, accompanied by 
pain and weakness of the 
pinch grasp 

– Sign: pain, swelling, and 
ecchymosis (얼룩출혈) 
around the thenar eminence, 
and especially over the MCP 
joint of the thumb 

 

 http://en.wikipedia.org/wiki/Gamekeeper's_thu

mb#mediaviewer/File:Game_keepers.png 

http://en.wikipedia.org/wiki/Ulnar_collateral_ligament_(thumb)
http://en.wikipedia.org/wiki/Ulnar_collateral_ligament_(thumb)
http://en.wikipedia.org/wiki/Thumb


Game keeper thumb 

Special test  

http://www.netterimages.com/image/8336.htm 

Orthosis 

http://www.supports4u.com/brdthumb.htm 



Deformation following RA 

http://www.rheumtutor.com/rheumatoid-arthritis/ 



Swan neck deformity 

• PIP : hyperextension 

• DIP : flexion 

 

 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAUQjhw&url=http

%3A%2F%2Fwww.methodistorthopedics.com%2Fswan-neck-deformity-of-the-

finger&ei=esW7VNjnLMG7mgW5h4CQDw&bvm=bv.83829542,d.dGY&psig=AFQjCNGcXLok6QE2xsn

EgmhLDxW_N75JwA&ust=1421678301922326&cad=rjt 



Boutonniere deformity 

• PIP : flexion 

• DIP : extension 

 

• TX 

– http://www.3pointprod

ucts.com/boutonniere-

deformity 

 
http://www.3pointproducts.com/boutonniere-deformity 

http://www.3pointproducts.com/boutonniere-deformity
http://www.3pointproducts.com/boutonniere-deformity
http://www.3pointproducts.com/boutonniere-deformity
http://www.3pointproducts.com/boutonniere-deformity
http://www.3pointproducts.com/boutonniere-deformity


Treatment 

1. Surgery: 

• Removal of inflamed synovium 

• Arthroplasty  

 

2. Medication 

 

3. Physical therapy 

 



Overall Prescription Shares of different therapeutic classes used in the 

treatment of Rheumatoid Arthritis (KSA)  

68%

87%

45%

21%

0% 20% 40% 60% 80% 100%

NSAIDs

DMARDs

Steroids

Biological

DMARDs are prescribed to almost 90%Patients 

with RA, followed by NSAIDs 

Biologics are prescribed to 21% of the RA 

patients in KSA  

(n=30) 

생물학적 제제 = TNF-a antagonist 



 Treatment -1   
 치료목적  

• 통증의 완화, 염증의 감소  

• 관절구조의 보호 , 기능 유지  

• 전신 침범의 조절  

 

 물리치료의 치료원칙 

1. 정상 관절 가동범위 유지 

2. 근력유지와 증강 

3. 변형 발생 방지와 교정 

4. 지속적인 안정치료 

5. 병의 진행을 정지, 감소 

 

 Treatment materials 

1. Paraffin Bath : 국소부 적용 용이 

2. Hubbard Tank : RA가 전신으로 유발 시 

3. 침상 안정 : 딱딱한 침대 

안타깝게도 현재까지 RA 중재에 관련된 Physical therapy 보
고는 현저하게 부족한 실정임. 



 Treatment  -2 
 Exercise therapy (Tai chi) 

 

 

 

 

 

 





PT for managing RA in the Clinics 

• Paraffin bath 

– http://www.youtube.com/watch?v=8tXrNB6pyAw 

 

• Pain management 

– TENS 

– Therapeutic ultrasound 

– Laser therapy 

 

• Exercise for increasing muscle strength 

http://www.youtube.com/watch?v=8tXrNB6pyAw
http://www.youtube.com/watch?v=8tXrNB6pyAw


RA 관련 사진들 



http://www.bodybuilding.com/fun/images/2009/manage_rheumatoid_arthritis

_b.jpg 

http://www.paleoterran.com/journal/2012/5/1/rheumatoid-arthritis-is-

associated-with-obesity.html 



http://www.scenartherapist.co.uk/CONDITIONS-+-

CASES/CONDITIONS/Rheumatoid-Arthritis-Scenar-Brighton-Lewes-London-

Kent-Sussex.html 

http://www.medicinenet.com/rheumatoid_arthritis_pictures_slideshow/artic

le.htm 



Osteoarthritis 



OA symptoms of our living 

• Your mother, who is overweight, has pain in 

both knees whenever she walks too far. Her 

knees are stiff in the morning and hurt before 

it rains. The pain gets better when she rests or 

takes acetaminophen, ibuprofen, or naprosyn 

over the counter. Her knees are big, bony, and 

sometimes swollen, but don’t get red or warm. 



Osteoarthritis (OA) 

 Osteoarthrosis or degenerative joint disease (DJD) 
 Progressive disorder of the joints caused by gradual loss of cartilage 

 Development of bony spurs and cysts at the margins of the joints 

 

 Osteoarthritis = degenerative joint disease = hypertrophic arthritis = 노인
성 관절염 

 

 OA : Ankylosis (초기, 후기 모두 나타남) 

 Asymmetrical features 

 

 

 http://www.youtube.com/watch?v=IKC52uYdGQ4 

 

http://www.nature.com/nrd/journal/v4/n4/fig_tab/nrd1693_F2.html 

http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4
http://www.youtube.com/watch?v=IKC52uYdGQ4


Risk factors for OA. (Kraus, 1997) 

1. Age older than 50 

2. Crystals in joint fluid or cartilage 

3. High bone mineral density 

4. History of immobilistaion 

5. Injury to the joint 

6. Joint hypermobility or instability 

7. Obesity (weight-bearing joints) 

8. Peripheral neuropathy 

9. Prolonged occupational or sports stress 



 병리소견  

 OA는 보통 관절연골의 체중부하를 많이 받는 곳  
 초기에는 연골이 정상보다 두꺼워지지만 진행될수록 관절면이 얇아지고 

연골이 부드러워지며, 갈라지면서 수직의 틈이 발생 (fibrillation)  

 뼈까지 확장되는 심부연골 궤양이 발생할 수 있음  

 뼈의 remodeling과 hypertrophy  

• 연골하 지역에서  뼈의 성장  방사선적으로  bony 

"sclerosis" 유발  

• 연골궤양 아래의 박리된 뼈  ivory (상아) 모양  

• 관절 경계부위에서 연골과 뼈의 성장  osteophytes 

(spurs) 형성  관절운동 제한  

 관절주위 근육의 위축 

• 흔하고 증상을 유발하는데 중요한 역할  

http://medical-dictionary.thefreedictionary.com/osteoarthritis 



Classification 

• Grade 0 : normal radiograph 

• Grade 1 : doubtful narrowing of the joint space & 

possible osteophyte 

• Grade 2 : definite osteophytes & joint space 

narrowing of the joint space 

• Grade 3 : moderate osteophytes & joint narrowing, 

some sclerosis, and possible deformities 

• Grade 4 : large osteophytes & joint narrowing, some 

sclerosis, and definite deformities 

 



 임상증상  
 관절통  

• 흔히 침범된 관절에 국한된 심부통증으로 묘사  

• 전형적으로 관절을 움직이면 악화되고 쉬면 완화  

• 관절 연골은 신경이 없어 관절통은 다른 구조물들에 의해 발생  
 침범된 관절의 stiffness  

• 아침에 일어나거나 오랫동안 움직이지 않은 후에 발생  

 이학적 소견  

• 침범된 부위의 압통과 뼈의 연부조직의 종창  

• Bony crepitus (마찰음) 

 관절을 움직일 때 유발되는 뼈가 비벼지는 느낌  

• 촉진 시 침범된 관절 위로 온기가 느껴진다.  

• 관절주위의 근육위축  

• 많이 진행된 경우  

 육안적 기형, 뼈의 비대, Subluxation (아탈구)  

 관절운동의 심한 제한 



 Interphalangeal joint의 OA  

 Heberden's node  

 Gelatinous dorsal cysts 

 Bouchard's node 

 Erosive (미란성) OA  

 미란성 OA는 DIP 또는 PIP joints 에서 가장 많이 발생  

 Bony ankylosis가 발생할 수 있다.  

 관절 기형과 기능 장애 

 전신성 OA  

 3개 이상의 관절이나 관절군 침범  

 증상은 산발적이고 연부조직의 종창, 발적 

 Thumb base  

 OA에서 두번째로 가장 흔히 침범되는 부위  

 종창, 압통, 그리고 관절 운동시 crepitus가 전형적  

 

 



• Common spots of osteoarthritis 

남자 : hip > knee > spine > ankle joint > shoulder 

여자 : knee > phalynger joint > spine > hip > 
ankle > shoulder 

하지 : 슬관절, 고관절 

상지 : 견관절, 원위지절관절 

척추 : 요추, 경추 

 





Degeneration 

• Metabolism imbalance [Main] 

– Catabolism > anabolism 

 

• Muscle imbalance 

• Overuse  

• Et al.. 



• Site and causes of OA 

 

 

 

 

 

 

 

 

 

Weight-bearing joints 

? 

Metabolic imbalance in 

extracellular matrix of 

cartilage 

- Catabolism > anabolism 

Inducible Nitric Oxide Synthase  

http://pharmacyvictoria.com/conditions/osteoarthritis.html 



Altered Cortical Processing 
-  Affective, cognitive integration 

Altered Spinal Cord Gating 

Peripheral Nervous System 
-  ↑ innervation density 

-  ↑ receptor & neuropeptide expression 

Structural Pathology 
- Synovitis / Bone sclerosis 

- Meniscal damage / Cartilage erosion 

 Dysfunction of descending 

noxious inhibitory control 

 iNOS, COX, mGluR, 

NR2B, Opioids, CCR 

 Central neuropathic pain 

 Referred pain 

 Neuroinflammation (TNFa, IL-1) 

 Imbalance of cartilage 

metabolism 

 Neuronal Hyper-excitability 

 Neural sensitization 

 Spontaneous nerve firing 
- iNOS, COX, ASIC,  

Degeneration 

Pain generation 



Interrelation between iNOS and OA 
• Dumond H (2004) Osteoarthritis and cartilage, 12:284-295. 

– MIA 0.03 mg i.a. in rats 

– iNOS expression ↑ in cartilage at post-injection day 2 and 20. = cartilage 

degeneration 

 

 

 

 

 

 



Muscle imbalance 

related with Arthritis 



• Two ms coactivity : OA  > healthy subjects 

• Muscle activation in OA 

– Biceps femoris > quadriceps 

• Biceps femoris activation in OA pts. 

– 92 % (healthy persons : 47~57%) 



• Partial menisectomy (PM) 

– High risk of developing knee OA 

– Weak quadriceps, larger than normal knee adduction 

moments = tend to load the medial tibiofemoral joint 

 

 



Sturnieks et al. (2011) 

• Increased hamstrings activation while walking. 

• No difference in direct co-contraction. 



Osteoarthritis Measurement Scales 

• Western Ontario and McMaster Osteoarthritis Index 
(WOMAC) 

– Questionnaire with twenty four questions about 
pain, function, and stiffness  

• Visual Analogue Scale 

– 100 mm long line with descriptive words (no pain / worst 
pain ever felt) on either side 

• Lequesne Index  
– Questionnaire 11 questions that ask about the patient’s 

symptoms and functional ability  



Review of Literature 

• Exercise Related Therapy 

 

• Pharmaceutical therapy 

 

• Various procedures performed to relieve 

symptoms  



Exercise Therapy 

• Indicated for mild to moderate osteoarthritis 

• Water therapy – Very effective 

– Good for elderly patients 

• Exercise training – Effective 

– Improvements in both knee and hip patients 

• Weight loss – Effective 

– Weight loss groups improved over weight stable 

group 

 
(All studies had statistically significant results on the scales discussed earlier) 



Pharmaceutical therapy 

• Indicated for mild, moderate, and severe 

• NSAIDS – Very common 

• Transdermal Fentanyl 

– Indicated when NSAIDS, weak opiods don’t work 

• Glucosamine  

– Improves repair process and formation of cartilage 

 

 
(All studies had statistically significant results on the scales discussed earlier) 



Various Procedures 
• Joint Replacement Surgery 

– Improved pain and overall patient well being 



Treatment Overview 
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Treatment of OA 

• Muscle strengthening exercise 

– Quadriceps  

• Treadmill Ex, N-K table, Stair board 

– Q-setting exercise 

• Vastus medialis  

• Cast status: can 

 

• http://www.youtube.com/watch?v=sN6wwkT7
qxs 

 

http://www.youtube.com/watch?v=sN6wwkT7qxs
http://www.youtube.com/watch?v=sN6wwkT7qxs
http://www.youtube.com/watch?v=sN6wwkT7qxs


PT materials to 

treat OA 



Therapeutic effects of LIPUS on 

articular cartilage damage 

• Park (2005) Ultrasound in Med. & Biol., 31(11):1559-1566. 

– Anterior-cruciate ligament and menisectomy transection (ACLMT)-induced OA rabbit 

– 1 MHz, 400 mW/cm2, for 10 min bid. During 4 weeks. 

 

 

 

 



 Group 1 : SWD + HP + isokinetic exercise 

 Group 2 : TENS + HP + isokinetic exercises 

 Group 3 : US + HP + isokinetic exercises 

 Group 4 : HP + isokinetic exercises 

 Group 5 : only isokinetic exercises 









Physiological effects of COLD 

• General effects 

– ↓ Temperature of skin, muscle & joint 

–  Blood flow : ↓, ↑ 

– ↓ Inflammatory symptoms (Bugaj, 1995; Melzack, 1980; Farry, 

1980)  

– ↑ Swelling (Farry, 1980) 

– ↓ Synovial fluid (Dorwart, 1974) 

 



Physiological effects of COLD 

• Motor function 

– ↑ Joint function (Wright, 1960) 

– ↑ Grip strength (Heijde, 1989) 

 

• Pain 

–  Analgesia (Ernst, 1994; Bugaj, 1995) 

–  Slow the conduction velocity of peripheral nerves 
(Lee JM, 1978; Abramson, 1966) 

– ↓ Pain (Melzack, 1980; Williams, 1986; Bulgen, 1984) 

 



Physiological effects of HEAT 

• General effects 

– ↑ Temperature of skin & joint (Borrell, 1980) 

– ↑ Blood flow 

– ↓ Joint stiffness (Wright, 1960) or Not (Yung, 1986) 

 

• Motor function 

– ↑ Grip strength (Heijde, 1989) 

– ↑ Joint function (Quirk, 1985) 



Physiological effects of HEAT 

• Pain 

– ↓ (Quirk, 1985; Clarke, 1974) 

– ↑ or no change (Oosteveld, 1994; Nichols, 1994; Sambroski, 1992) 

 

• Heat effects are more controversy than Cold 

effects…Why? 
– The temperature range of  heat application are diverse 

• Warm bath : 35 - 40 ℃ 

• Paraffin bath : 126 F (50 ℃) 

• Hot Pack : 55 – 60 ℃ (Post 20 min : 30 - 37 ℃) 



Arthritis condition 

• Intra-articular temperature  

– Healthy human knee : 32.8 ℃ (Haimovici, 1982) 

– In synovitis & inflammatory Dz : 35 ~36 ℃ (Oosterveld, 1994) 

 

• Cartilage degrading enzyme activity 

– IL-1, IL-6, IL-8, metalloproteinases  

– ↓ 30 ℃ : ↓ activity (Oosterveld, 1992; Wolley, 1977; Harris, 1974) 

– 30 ~ 40 ℃ : ↑ activity (Castor, 1976) 

– ↑ 40 ℃ : ↓ activity (Castor, 1976; Harris, 1974) 



Interrelation between LIPUS and pain 

•In animals 

–Hsieh (2006) Phys Ther. 86:39-49. 

 RA rats by CFA : once treated by LIUS 

 1 MHz, 0.5 W/cm2, 50% duty cycle for 5 minutes. 

At post-CFA injection 4h 



        퇴행성 관절염의 운동방법 

 Tai Chi exercise 

 Effects of a Sun-style Tai Chi exercise on arthritic s
ymptoms, motivation and the performance of healt
h behaviors in women with osteoarthritis 

Taehan Kanho Hakhoe Chi. 2007 Mar;37(2):249-56 

 





Arthritis care : around tissues 



According to my study 

Low-intensity pulsed ultrasound  

Osteoarthritic rats 



The short-term effects of LIPUS 
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The long-term effects of LIPUS 
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The long-term effects of LIPUS 
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The long-term effects of LIPUS 
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The effects of LIPUS applied to the 

contra-lateral knee joint 
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iNOS & COX-2 expression 





Animal Models of Arthritis 

 Object  
• Monkeys, guinea pigs, sheep, dogs, cats, rabbits, rats and mice 

 

 A merit for using animal models 
• Provided useful tools for investigating pain arising from other conditions, such 

as peripheral neuropathies 

• To study the neurobiological basis of arthritic pain 

• To study the involvement of neurogenic mechanisms in the pathogenesis of 

inflammatory lesions 

 



 Joint swelling 
• Measurement of diameter 

•Distance between the lateral and medial collateral ligament regions  

• Vernier caliper 

 

 Behavioral test 
 Weight bearing 

 Mechanical hyperalgesia 

• Mechanical hyperalgesia is assesse by measuring PWT to an 

increasing pressure stimulus placed on the dorsal surface of the hind 

paw using an analgesymeter (7200, Ugo-Basile, Milan, Italy), 

employing a wedge-shaped probe (area 1.75 mm2) and a cut-off of 

250 g 

 Tactile allodynia (Von Frey hairs) 

• Tactile allodynia is assess by measuring withdrawal thresholds to 

calibrated von Frey hairs 


