ANATOMY
Joints: site where two or more bones come together, whether or not movement occurs
between them
e Structural Classifications
o Fibrous joint
= Joined by fibrous tissue
= Very little movement
= Degree of movement depends on the length of the collagen fibers uniting
the bones

© Ca@ilagjﬁpn%s I'{}oint
= Bones are United by a plate or a bar of hyaline cartilage
= No movement is possible
= Union between epiphysis and the diaphysis
= Secondary
= Bones are united by a plate of fibrocartilage

= Small movement is possible
= Articular surfaces are covered by a thin layer of hyaline cartilage
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o Synovial joint



» (Classification according to the arrangement of the articular surfaces and

the type of movement possible

JOINTS DEFINITION MOVEMENT EXAMPLE
Plane Apposed articular structures are flat or | _ Sternoclavicular
almost flat; permits bone to slide upon joint;
each other acromoclavicular
Hinge Resembles hinge in a door Flexion-extension Elbow, knee, ankle
joint
Pivot Central bony pivot surrounded by a bony | Rotation Atlanto-axial joint,
ligamentous ring radioulnar joint
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Ellipsoid Elliptical convex surfaces that fits into an | Flexion-extension, abduction- | Wrist joint
elliptical concave articular surface adduction

Condyloid | Have two distinct convex surfaces that | Flexion-extension, abduction- | MCP joints
articulates with two concave surfaces adduction, small amount of
rotation
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Saddle Articular surfaces are reciprocally | Flexion-extension, abduction- | CMC Joint
concavoconves and resembles a saddle | adduction, and rotation
on a horses back
Ball and | A ball-shaped head of one bone fitsinto | Flexion-extension, abduction- | Shoulder and hip
socket a socket like concavity of another adduction, lateral-medial | joint
rotation, circumduction
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Why synovial joint?

1. stratum fibrosum (fibrous capsule) — outer layer




a. intima

I. synoviocytes
1. type a
2. typeb

b. subsynovial tissue

The joint capsule is composed of two layers: stratum fibrosum and stratum synovium.
The stratum synovium also consists of two layers: the intima and subsynovial tissue.
1. intima: lines the joint space; composed of a layer of specialized fibroblasts known as synoviocytes
a. Type A synoviocytes: macrophage like cells, responsible for removal of debris from the joint
cavity. During phagocytosis, type A cells synthesize and release lytic enzymes that have the
‘F%’é‘ tE"sf%%%a%t s og;/tr;({ %g?zse and release enzyme inhibitors that inhibit the Iytic enzymes
and are responsible for initiating an immune response through the secretion of antigens.
As part of their function in joint maintenance, both types of cells synthesize the hyaluronic acid
component of the synovial fluid, as well as constituents of the matrix in which the cells are embedded.
Type A and B cells also secrete a wide range of cytokines, including multiple growth factors. The interplay
of the cytokines acting as stimulators or inhibitors of synoviocytes results in structural repair of synovium,
response to foreign or autologous antigens, and tissue destruction.

e Joint Stability
o Articular surface shape, size, and arrangement
o Ligaments
o Muscle tone

Figure 27-13c. Multiple Rheumatoid nodules of the digits with
typical ulnar deviation deformity from long-standing rheumatoid
arthritis. Pathology Implications for the Physical Therapist, 3" ed.

Elsevier©2009 TN
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Figure 10.47. Knee jomts in rheumatoid arthritis. Colour Atlas of
Anatomical Pathology, 3" ed. Elsevier©2004




DEFINITION

e (O’Sullivan (2007)
o Systemic inflammatory dse
o Major subclassification within the category of diffuse connective tissue dse

e Braddom
o 100 diverse d/o affecting the musculoskeletal system
o Characterized by aberrant autoimmune responses leading to sustained

inflammation & 2° change to tissues in & around the joints
e Kisner

©  Autoimmune, chronic, inflammatory, systemic dse, primarily affecting synovial
lining of joints as well as other connective tissue

EPIDEMIOLOGY

10 cases /1000 people = 2.1 million persons

Women are affected 3x more often than men (20 — 60 y/o)

Women = men (>65 y/0)

Dse onset and course

c/o of generalized joint stiffness lasting wks. — mos.

High titers — more severe dse course

Many pts improve spontaneously

Long course marked by exacerbations and remissions are frequently seen

O O O O O

Elderly onset RA — Large joint involvement; polymyalgia rheumatica

ETIOLOGY
e FEtiology is unknown
e Hypothesis
o Autoimmune disorder
» Rheumatoid Factor
= |gG
= IgM
o Bacterial Microorganisms
= Streptococcus
= Clostridia
= Diphteroids

- _Mgco lasmas

o Genetic predisposition
= HLA-D
= HLA-DRB1
PATHOLOGY
e Grossly edematous appearance of the synovium with hair-like projections into the joint
cavity

e Distinctive vascular changes

o Venous distension

o Capillary obstruction

o Neutrophilic infiltration of arterial walls and areas of thrombosis and hemorrhage
e Pannus formation



i [A] Normal I : .
i FI’ '-.II B ?&_T?u’uf&“""
- r{\‘ = s S
A e o il | ks
| e e | cepsde | \
|I rf:*;an: dol /,ﬁ—-__\ )l "i
e e elhen \ 4/
tﬁvﬁ”‘ I\-’:' :\y ;
i \lltl'l_-hm-_ﬂw. | .
{ ___E-.I B E;‘:mﬁ'mg;ﬂﬂfw L 4 iw Dator g3 and v
B AL - S i
[ /{/ L 3 %
P o i !‘ ; B _:
e o= | | | o)
iflln _=— —Jﬁl | N = e Z |
WY L -—"/ l eporoay— (i ,-"I
': = :I"'::'..r‘_.--'._ |

Figure 25.18. The progression of rheumatoid disease. General
and Systmeic Pathology, 4" ed. Elsevier©2007
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Figure 5-23. Rheumatoid arthritis.
A, A joint lesion. Robbins Basic
Pathology, 8" ed. Elsevier©2007
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Figure 5-25 Model for the pathogenesis of rheumatoid arthritis. Robbins Basic Pathology, 8" ed. Elsevier©2007

CLASSIFICATION CRITERIA
e The 1987 Revised Criteria for the Classification of RA
o Presentation of four out of seven listed criteria
o criteria must last at least 6 weeks
Morning stiffness
Arthritis of 3 or more joints involved
Arthritis of Hand joints

Rrevmeifisi@ribatifes




= Serum rheumatoid factor
= Radiographic changes

CLINICAL MANIFESTATIONS
e Systemic manifestations

@)
@)
@]
@]

morning stiffness lasting > 3 mins — hallmark of RA
anorexia

weight loss

fatigue

¢ Joint involvement

@)
@]
@]

Bilateral and symmetrical joint involvement
Immobility and cardinal signs of inflammation
Examination may reveal crepitus

Cervical spine
= Atlantoaxial joint & midcervical region — most common sites of
inflammation
= decreased ROM
= C1-C2:50%

= |nability to open mouth fully = 2 in.
= Normal approximation of upper and lower teeth may be altered
Shoulders
= Seenin GH, SC, AC joints
= Degeneration, pain and LOM
Elbows
= Flexion contractures frequently develop
Wrists
= Flexion contracture due to early synovitis between eight carpal bone and
ulna
» Volar subluxation of the carpals on the radius as a result of erosive
synovitis of the radiocarpal joint
» Piano key sign
Hand Joints
MCP  v/olar subluxation and ulnar drift
= Bowstring effect
o zigzagq effect
= PIP
= Fusiform or sausage-like appearance in the fingers
= Swan-neck deformity
= Boutonniere deformity
= Bouchard’s nodes

= DIP
= Most often uninvolved
= Thumb

= Synovial swelling

» Clas Slﬂt():/;a)téop I@IHBLHE)Qigr? f%rrlgtl?yspgryeuglr?s%ﬁ § CMC involvement



»  type II: Subluxed CMC & IP hyperextended
» type Ill: CMC is subluxed & MCP hyperextended — more
common in RA
= Mutilans Deformity (Opera-Glass Hand)
o Hip
= Less commonly involved in RA
= Protrusio acetabuli
o Knees
= Most frequently affected joint in RA

o Ankles'and Eespnracture

= Hindfoot pronation
= Flattening of medial longitudinal arch
= Heel spurs
= Splay foot
» Hallux valgus
=  Hammer toes
= Cock up or claw toes
e Muscle involvement
o Muscle atrophy
o Loss of muscle bulk
o Muscle weakness
e Tendons
o Tenosynovitis
o Lag phenomenon
e Secondary problems and complications
o Deconditioning
= less physically fit due to inadequate levels of regular physical activity
» Cachexia and elevated resting energy expenditure
o Rheumatoid nodules
= Most common extra-articular manifestations of RA
o Vascular complications
= RA can be life threatening and may be accompanied by malnutrition,
infection, CHF, Gl bleeding

o Neurol6GREPMYAFELIRons

= Mild peripheral neuropathies in elder people
o Cardiopulmonary complications

= Pericarditis — 4% in people ¢ RA

= pleuritis
o Ocular manifestations

» Sjéren’s syndrome

= Scleritis

= episcleritis
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Figure 5-26 Sjogren syndrome. A, Enlargement of the salivary gland. B, The histologic
view shows intense lymphocytic and plasma cell infiltration with ductal epithelial
hyperplasia. Robbins Basic Pathology, 8" ed. Elsevier©2007

arthritis.  General and  Systmeic
Pathology, 4" ed. Elsevier©2007

LABORATORY TESTS
e Elevated erythrocyte sedimentation rate (ESR) or C Reactive Protein (CRP)
o Indicate presence of active inflammation
o Presence/absence of Rheumatoid Factor (RF) neither confirms nor rule out RA
[ ]
Corgplﬂgcl?(la%%%g ﬂg&s — 20% of people ¢ RA
o WBCs normal
e Synovial fluid analysis
o Culture
» [fjointis inflamed — increase WBCs
= Gout or pseudogout: presence of crystals
» |nflammatory arthritis, such as RA, produces fair mucin clotting



Figure 25.19 Rheumatoid Arthritis.A Normal synovium. B Note
the dense lymphocytic infiltrates in the synovial biopsy from a
patient with active rheumatoid arthritis. General and Systmeic
Pathology, 4" ed. Elsevier©2007
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Figure 5-23 Rheumatoid arthritis. B, Low magnification reveals
marked synovial hypertrophy with formation of villi.C, At higher
magnification, dense lymphoid aggregates are seen in the
synovium. Robbins Basic Pathology, 8" ed. Elsevier©2007

ANCILLARY PROCEDURE
e Radiography
o Alignment
o Bone density & surface
o Cartilaginous spacing
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Figure 37-9. Typial deformities and x-ray findings in rheumatoid arthritis of the

hands and feet. Physical Medicine and Rehabilitation, 3" ed. ©Elsevier

Figure 27-15. A, Radiograph of normal hips and pelvis. B, Radiograph of
rheumatoid arthritis of the hips. Pathology Implications for the Physical Therapist,
3" ed. Elsevier©2009

DIFFERENTIAL DIAGNOSIS

DISEASE DESCRIPTION ONSET DIFFERENCE
Osteoarthritis Chronic degenerative d/o primarily [ >40 y/o Develops slowly over many years due
affecting articular cartilage of to mechanical stress
synovial joints, with eventual bony
remodeling & overgrowth at the Osteophyte formation, cartilage
margins of the joints destruction, altered joint alignment
Few joints involved
Spondyloarthropathy: Chronic, progressive inflammatory | middle and low back pain& | Inflammation of fibrous tissue affecting

ankylosing spondilitis

disorder of undetermined cause

stiffness > 3 months
usually males

enthuses, or insertions of ligament,
tendons, and capsules into bone than
of synovium

<40ylo
Joints involved: Sl joints, spine, large
peripheral joints
Polymyalgia Systemic rheumatic inflammatory | >55y/o Muscles more affected than joints
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Rheumatica (PMR) disorder with an unknown cause
Affects twice as many women as | Closely linked with Gentle cell arteritis
men
Most common symptom is severe
> 80 y/o 10x more prevalent headache
Between 50 - 59 affects | Self limiting 2 — 3 years
caucasian population
Systemic Lupus | Belongs to the family of | Between ages 15 & 40 y/o No known gene association
Erythematosus autoimmune rheumatic diseases.
Known to be chronic, systemc , | Women 10-15x more affected | Acute migratory or persistent
inflammatory disease characterized | than men nonerosive arthritis may involve any
by injury to the skin, joints, kidneys, joint
heart and blood-forming organs, | More common in African-
nervous system, and mucous | American, African-Carribean, | Approx. 30% of people with SLE have
membrane Hispanic-American, and Asians coexistent fibromyalgia, independent
of race
African-American women include
early tobacco use Skin rashes, kidney involvement,
photosensitivity
Scleroderma Lesser-known chronic multisystem | Genetic and  environmental | Skin Raynaud’s Phenomenon
(Progressive Systemic | diseases characterized by | factors
Sclerosis) inflammation and fibrosis of many Articular complaints may begin at any
parts of the body, including the skin, | Can occur in individuals of any | time during the course of the disease
blood vessels, synovium, skeletal | age, race, or sex, but it occurs
muscle, and certain internal organs | most commonly in young or | Involvement of Gl tract
such as kidneys, lungs, heart, and | middle-age women (ages 25 — | esophageal hypomotility
Gl tract 55)
Sclerodactyly (chronic hardening and
shrinking of fingers and toes)

th

Differential Diagnosis for Physical Therapy Screening for Referral, 4 ed. Elsevier©2007

PROGNOSIS
e Poor prognosis
o Early age of onset
o High levels of RF in serum
o Presence of rheumatoid nodules
o Persistent sustained dse >1 yr
e (lassification of Functional Status in RA

CLASS DEFINITION
Class | Completely able to perform usual activities of daily living (self care, vocational, & avocational)
Class Il Able to perform usual self-care & vocational activities, but Itd in avocational activities
Class lll Able to perform usual self-care activities, but Itd in vocational and avocational activities
Class IV Ltd. In ability to perform usual self care, vocational, and avocational activities
MEDICAL MANAGEMENT

e Pharmacological Therapy
o Nonsteroidal anti-inflammatory Drugs (NSAIDs)
= Acetylsalicylic acid (ASA)
= indomethacin
o Disease-Modifying Antirheumatic Drugs (DMARD)
Sulfasalazine
Hydroxychloroquine
Gold Compounds
D-phenicillamine

. Sur;icél"%?%ﬂsf:ﬂ%t
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o Soft tissue
=  Synovectomy
=  Soft tissue release
= Tendon transfers
o Bone & Joint
= Tenosynovectomy
= Arthrodesis
=  (Osteotomies
o Common joint replacement

. E}Fee
= MCP
PT Management

o Modalities
= Superficial heat

= HMP
= Dry heating pads and lamps
= Paraffin

= Hydrotherapy
= Cryotherapy
= TENS
o Joint mobilization
= Grade | & Grade Il Oscillations
= ROM exercises
o Strengthening
» |sometric exercises in pain free positions
= Dynamic exercises (Concentric & eccenric)
o Joint Protection & assistive devices
=  Orthoses
=  Splints
o Endurance training
= Cycle ergometry
= Aquatic exercises
o Functional Training

- FBRighoameRAien techniques

o Gait Training
o Patient Education
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Figure 37.5 Upper Ilimb orthoses and
manipulation aids commonly used by patients
with rheumatic diseases. Physical Medicine and
Rehabilitation, 3™ ed. ©Elsevier
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