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 Physical medicine and rehabilitation (PM&R), also 
referred to as physiatry, is a medical specialty concerned 
with diagnosis, evaluation, and management of persons of 
all ages with physical and/or cognitive impairment and 
disability.

 a medical specialty concerned with treating disabling 
disorders and injuries by physical means (as by the use of 
electrotherapy, therapeutic exercise, or pharmaceutical 
pain control) —called also physiatry, physical medicine-
from Merriam Webster dictionary

Definition of PM&R



 Goal of PMR is identifying and treating 

the primary impairment to maximize 

performance

 It is done through physiatric history 

taking and examination

 The patient is asked for the chief 

complaint that caused him/her to seek 

for medical treatment

 After that family history is asked 

followed by past medical and surgical 

history (rheumatologic, MSD, 

neurologic, cardiopulmonal, 

medications)

The physiatric evaluation



History of the present illness 
(pain)

 Exploring: location 

 Time of onset 

 Quality

 Context

 Severity 

 Duration

 Modifying factors

 Associated signs and symptoms 

The physiatric history taking

Functional history

 Gathering information about current 

and prior functional status

 Mobility: bed mobility, transfers, 

wheelchair, ambulation, driving, and 

required devices

 ADL: bathing, toileting, dressing, 

eating, hygiene and grooming..

 Instrumental ADL: meal preparation, 

laundry, telephone use, home 

maintainance, pet care…

 Cognition

 Communication



The physiatric evaluation

 Most commonly used index for functional measurement 

is FIM - Functional Independence Measure (1-7 score in 

18 activities)
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 More patients with complex 

comorbidity are admitted for inpatient 

rehabilitation

 General examination is needed to 

determine the level of mobilization and 

physical management 

 Neurological examination- for stroke, 

multiple sclerosis, peripheral 

neuropathy, spinal cord injury, brain 

injury patients

The physiatric examination



 Inspection, palpation, active and 

passive range of motion, assessment 

of joint stability, manual muscle testing 

and joint provocative manoeuvres

 Functional unit of MSK system is joint

 Inspection is the first part of the exam: 

spine- scoliosis, kyphosis, lordosis, 

limbs- symmetry, length,  

circumference, contour, joint- position, 

swelling, redness

 In persons with amputation the level, 

length and the shape of the residual 

limb should be noted, also the gait in 

all patients should be analyzed

Musculoskeletal examination

 Palpation is used to confirm initial 

findings from inspection, helping to 

determine structural origins of soft 

tissue or bony pain, localizing trigger 

points, muscle guarding, spasms and 

referred pain

 Joint and muscles palpated for 

swelling, warmth, masses, tight 

muscle bands and crepitus

 While assessing the ROM the tone of 

the muscles can be analyzed

 Joint stability depends on bony 

congruity, capsular and cartilaginous 

integrity, strength of ligaments and 

muscles
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Assesment of joint mobility

Shoulder

Example:

Normal abduction 0°/180°

Contracture 0°/90° or 10 ° /110 °



Assesment of joint mobility

Elbow

Wrist

MCP                     PIP



Assesment of joint mobility

Hip



Assesment of joint mobility

Hip               Knee
Ankle



 MMT measures the ability to voluntary 

contract the muscle group at one joint

 Grade less then 3, the limb will require 

external support and is prone to 

contracture

 Muscle grade of 3 is important 

because it has antigravity strength 

and can be used for activity

 Other test include dynamometric 

measurement

Assessment of muscle strenght
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 Arm length; from acromion until the tip 
of the middle finger

 Leg length: anatomical- great 
trochanter- lateral malleolus 

functional- Spina iliaca anterior 
superior- medial malleolus

Assessment of limb lenght



 Joint diameter: the 
widest part of the joint

 Upper arm: 10 cm 
above olecranon

 Forearm : 10 cm below 
olecranon

 Hand: 2-5 head of 
metacarpal bones

 Upper leg: 10 cm above 
patela

 Lower leg: the widest 
part 

Other measurements



 are injuries or pain in the body's joints, ligaments, muscles, nerves, 
tendons, and structures that support limbs, neck and back. 

 MSDs are the leading cause of disability in working population and 
they result in significant loss of productivity 

 They make 10% of all diagnoses in general practice 

 They can be acute, subacute or chronic

 Constant increase in incidence of MSC diseases: older population, 
sedentary life, bad posture at work- more computers, repetitive 
movement (mechanization of working process), alcohol and tobacco 
consumption 

Diseases of musculoskeletal system

https://en.wikipedia.org/wiki/Joint
https://en.wikipedia.org/wiki/Ligament
https://en.wikipedia.org/wiki/Muscle
https://en.wikipedia.org/wiki/Nerve
https://en.wikipedia.org/wiki/Tendon


Etiology of musculoskeletal 

diseases

 Congenital     

 Acquired

 Rheumatologic 

 Metabolic

 Degenerative

 Mechanical

 Posttraumatic

 Infective

 Tumours



Epidemiology of MSD

 17 % of population in 

Croatia has some type of 

joint arthritis

 3 % of people older of 55 

yrs has problems with 

hip/s

 16 % of women that are 

working and 20 % of men 

have spondylosis

 MSD are 9th reason for 
hospitalization in Clinical 
Hospitals

 93% of hospitalized 
people are younger then 
64 yrs

 Leading cause of long 
term absence from work 
(30%)

 In the second place for 
short absence from work-
respiratory diseases 1st



 From functionality point of view the 

organizing segment of the spine is 

vertebral dynamical segment

 There are 24 of VDS, but 33 or 34 

vertebrae

 The most mobile parts of spine are 

cervical and lumbar part and are usually 

affected by degeneration and injury

 Two lordosis, two kyphosis

 A lifetime prevalence of back pain is 

84% 

 Vertebrae are made of: body, neural 

arch and posterior elements, 

intervertebral disks are connecting the 

vertebral bodies

Spine- back pain



 7 cervical vertebrae including atlas 
and axis

 Inspection: lordosis, scoliosis, 
paravertebral muscles followed by 
palpation and range of motion

 Distance from protuberantia 
occipitalis ext. to proc.spinosus  C7 
from neutral position to max
anteflexion – more then 6 cm

 Retroflexion - 4 cm

 Index of sagittal movement= 10 
(6+4)

 Rotation – chin to acromion

 Lateroflexion – acromion –
processus mastoideus

 MMT, neurologic exam

Cervical spine- examination



Cervical spine pathology

Radiological signs

• Uncarthrosis

• Intervertebral disk 

narrowing

• Dorsal osteophytes

• Cervical lordosis 

straightening

Early degenerative process can cause uncovertebral, zygapophyseal or 

intervertebral arthritis- spondylosis- syndroma cervicale. If  neural structures are 

affected clinical syndroms like radiculopathy and myelopathy can appear



Cervical spine pathology

Compressive diseases

• Bulging

• Protrusion

• Extrusion

• Relative and 

absolute stenosis



Cervical spine pathology

Radiculopathy- Syndroma cervicobrachiale: Tests: 

axial depression of the head, distraction test, 

Spurling’s test 
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Cervical spine pathology

Clinical picture: 

Pain radiating to upper arm, hand. Neurological 

deficits: motor- weakness, reflex- diminished, and 

sensory-loss of  feeling of  touch. Paraspinal 

muscle tenderness, scoliosis due to pain, loss of  

cervical lordosis, paresthesias  
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Cervical spine therapy

Medical exercise therapy, electrotherapy (TENS), 

termotherapy, traction, mobilization, manipulation, 

acupuncture, 



 12 vertebrae 

 Women- osteoporotic fractures, 
men spondyloarthritis

 Medical history taking important: 
rheumatological inflammatory pain: 
younger people 20-40 yrs, pain in 
the second part of the night, good 
responce to exercise and NSAR. 
Pain from osteoporosis: loss of 
height, older people, corticosteroid 
therapy, early menopause. 

 Examination of ROM: sagittal 
movement: 3,5 cm anteflexion, 2 
retroflexion = 5,5 cm- measured 
from Th1-30 cm below

 Respiratory index: intermammilary 
line 6-10 cm younger, 5-6 older ppl 

Thoracic spine- examination
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Thoracic spine pathology

• ←Ankylosing 

spondylitis

• Osteoporosis →

• ← TBC

• Neoplasm →



Osteoporosis

Compressive 

fracture, advance 

in kyphosis, 

decrease in 

height, pain at 

percussion
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Osteoporosis

Normal

Anterior Middle 
Mild fracture

Middle
Moderate fracture

Middle
Severe fracture

Anterior

Anterior

Posterior

Posterior

Posterior

Genant HK & Jergas M, Osteoporos Int, 1993;14 (suppl 3):S43-55



Injuries to thoracic spine



Therapy of thoracic spine pain

Medical exercise therapy 

electrotherapy (TENS), 

termotherapy, traction, 

mobilization, manipulation, 

acupuncture, orthoses



 5 vertebrae, lordosis

 Conus medullaris ends at the 
bony level of L2 and below is 
cauda equina 

 Lumbar spine: strength 
coupled with mobility

 Three joint complex 
interverebral disk with 
vertebral end plates and two 
zygapophyseal joints

 Lumbalization or sacralization 
of vertebrae 

Lumbar spine- anatomy



 Zygapophyseal joints allow flexion and 
extension and some lateroflexion but 
no rotation, synovial joint

 Ligaments: anterior, posterior 
longitudinal, ligg flava, lig interspinale, 
intertransversale, lig supraspinale

Lumbar spine- anatomy



 85% no specific cause for 
back pain

 Pain history examination: 
location, character, severity, 
timing, duration, frequency, 
alleviating and aggravating 
factors

 Searching for red flags-
symptoms that can direct us 
to the diagnosis of metastatic 
cancer, infection, injury, 
rheumatologic disease, cauda 
equina

Lumbar spine- history taking
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 Yellow flags are 
psychosocial factors that 
can predict chronic back 
pain development: poor job 
satisfaction, catastrophic 
thinking pattern about pain, 
the presence of 
depression, excessive rest. 

Lumbar spine- history taking



 1. Observation: posture, skin, 
muscle mass, bony 
structures, gait

 2. Palpation – fully relaxed, 
lying prone, pillow under the 
abdomen

 3. Range of motion

 4. Neurologic examination-
motor strenght- foot; sensory 
exam, motor reflexes, 
sfincters

 5. Ortopedic special tests 

Lumbar spine- examination



 Inclination-anteflexion – The 
Schober test – from L5 processus 
spinosus till 10 cm above –
normal 4 – 6 cm

 Reclination – 1,5 cm

 Index of sagittal mobility =  5,5 
– 7,5 cm

 Lateroflexion – tip of the middle 
finger floor, or draw two marks 
on lateral leg

 Vertebral dynamical segment-
90% motion in L4/L5/S1 
segment

Lumbar spine- mobility

https://www.google.hr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiit_3CqtrLAhVLwBQKHX8cCf4QjRwIBw&url=https%3A%2F%2Fdiagnosisdude.com%2Fabout-2%2Fxtracontent%2Fschober-test-for-ankylosing-spondylitis%2F&psig=AFQjCNFNm12OcVShLCchmGHrmjLFjYuFzA&ust=1458943567275757
https://www.google.hr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiit_3CqtrLAhVLwBQKHX8cCf4QjRwIBw&url=https%3A%2F%2Fdiagnosisdude.com%2Fabout-2%2Fxtracontent%2Fschober-test-for-ankylosing-spondylitis%2F&psig=AFQjCNFNm12OcVShLCchmGHrmjLFjYuFzA&ust=1458943567275757
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 Straight leg raise test-
positive for lumboishialgia 30-
70°, 0-30° syndrom m 
piriformis, from 70-90° can be 
false positive due to 
hamstring shortening and 
pain

 Streching nervus femoralis -
lying prone, knee flexion- pain 
in the quadriceps femoris

 Passive intervertebral mobility 
testing, prone instability test

 Examining the joint above 
and below 

Lumbar spine- examination



Lumbar spine- osteoarthritis

Injury to muscle and ligaments: strain, sprain and 

contusion

Degenerative: disk flattening, bone spurs, disk 

degeneration, zygapophyeal OA: facet hypertrophy, 

osteophytes



Lumbar spine- i.v.disk pathology

Initial changes                                    Radial lesions Protrusion of  nucleus pulposus



Mechanism of radiculopathy 

Clinical picture: 

Pain radiating to thigh, leg, foot. Neurological deficits: motor-

weakness, reflex- diminished, and sensory-loss of  feeling of  touch. 

Paraspinal muscle tenderness, scoliosis due to pain, loss of  lumbar 

lordosis  



Lumbar spine radiculopathy
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Cauda equina syndrome
Etiology: 

Compressive cause: Herniated lumbosacral 

disk, spinal stenosis, spinal neoplasm, 

fracture of  vertebrae, and non –compressive 

cause like infection, inflammation and 

ischemia



Spinal stenosis

Etiology: 

Central or lateral, absolute or 

relative

Long history of backache, 

bilateral diffuse radicular pain,  

neurogenic claudications, 

stooped walking, progressive in 

nature



Spondylolisthesis

Defect of pars interarticularis-

congenital, aquired, slippage of 

vertebrae



Piriformis syndrome

Painful cramp in buttock, burning, aching , 

tightness in back or buttocks, discomfort 

while sitting, pain goes throught back of 

the leg



Lumbar spine- rheumatologic

Ankylosing spondylitis, 

reactive arthritis, psoriatic 

arthritis…



Sacroiliac joint

Ligaments: sacroliliac anterior, posterior 

and interosseus, sacrotuberal and 

sacrospinal ligament movement: nutation, 

contranutation



Sacroiliac joint- examination

Mennel’s test

Positive if 

pain is 

elicited in 

buttock 

region 

ipsilateral

Test of SI 

joint when 

standing on 

one leg-

ipsilateral 

pain- same 

region

Pain in the 

back or 

butock 

region- SI 

joint

Anterior 

groin- hip 

joint


