
physical examination of the spine and
extremities
physical examination of the spine and extremities is a fundamental component
in clinical assessment, crucial for diagnosing musculoskeletal disorders,
neurological deficits, and systemic diseases affecting mobility and function.
This examination provides valuable information about structural integrity,
range of motion, strength, sensation, and reflexes, enabling healthcare
providers to formulate appropriate treatment plans. A thorough evaluation
involves inspection, palpation, functional testing, and neurovascular
assessment tailored to both the spine and the extremities. Understanding the
anatomy and common pathological findings enhances the accuracy of the
clinical diagnosis. This article covers the comprehensive approach to the
physical examination of the spine and extremities, detailing techniques,
clinical relevance, and interpretation of findings. The following sections
will guide through the examination process, emphasizing key components and
practical tips for effective assessment.
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Inspection and Palpation
Inspection and palpation are the initial steps in the physical examination of
the spine and extremities. Careful observation can reveal deformities,
asymmetry, swelling, muscle wasting, or skin changes indicative of underlying
pathology. Palpation assesses tenderness, temperature variations, muscle
tone, and bony landmarks to detect abnormalities such as spasm or step-offs
in the vertebral column.

Inspection of the Spine
Visual inspection of the spine should be performed with the patient standing
in a neutral position. Observe the alignment of the cervical, thoracic, and



lumbar regions for scoliosis, kyphosis, or lordosis. Note any visible
deformities, scars, or skin lesions. Muscle bulk and symmetry on either side
of the spine provide clues about chronic conditions or nerve involvement.

Palpation of the Spine
Palpation involves systematic examination of spinous processes, paraspinal
muscles, and surrounding soft tissues. Tenderness over a vertebra may suggest
fracture, infection, or inflammation. Muscle spasm commonly presents as a
protective response to injury. Palpation helps identify trigger points or
areas of localized pain.

Inspection and Palpation of Extremities
Examine the upper and lower extremities for swelling, deformities, muscle
atrophy, or joint abnormalities such as nodules or redness. Palpate major
joints, tendons, and bursae for tenderness, warmth, and crepitus. Assess
muscle tone and bulk to identify neurogenic or myopathic processes.

Range of Motion Assessment
Evaluating the range of motion (ROM) is essential to determine functional
capacity and detect limitations caused by pain, structural damage, or
neurological impairment. Both active and passive movements should be assessed
carefully to distinguish between joint and soft tissue restrictions.

Range of Motion of the Spine
The spine’s ROM is examined in multiple planes: flexion, extension, lateral
bending, and rotation. Each movement should be compared bilaterally for
symmetry and pain response. Limitations may indicate conditions such as disc
herniation, spinal stenosis, or ankylosing spondylitis.

Range of Motion of the Extremities
Assess the major joints of the upper and lower limbs, including the shoulder,
elbow, wrist, hip, knee, and ankle. Document degrees of motion and note any
crepitus, pain, or instability. Passive ROM testing helps differentiate joint
from muscular causes of restriction.

Techniques for Accurate Measurement
Use goniometers or inclinometers when precise quantification of joint angles



is necessary. Encourage the patient to perform movements slowly and within
their comfort range. Assessing both active and passive ROM provides a
comprehensive understanding of joint function.

Neurological Examination
The neurological examination of the spine and extremities evaluates sensory,
motor, and reflex functions to identify nerve root or peripheral nerve
involvement. This component is critical for diagnosing radiculopathy,
neuropathy, or central nervous system disorders affecting musculoskeletal
function.

Sensory Testing
Assess light touch, pain (pinprick), temperature, vibration, and
proprioception in dermatomal and peripheral nerve distributions. Sensory
deficits may localize lesions to specific nerve roots or peripheral nerves.
Use standardized tools such as cotton wool, pinwheel, or tuning fork for
testing.

Motor Testing
Evaluate muscle strength using the Medical Research Council (MRC) grading
scale from 0 (no contraction) to 5 (normal strength). Test muscle groups
innervated by specific nerve roots and peripheral nerves to detect weakness.
Observe for muscle atrophy or fasciculations as signs of chronic denervation.

Reflex Examination
Deep tendon reflexes provide information about the integrity of the reflex
arc and central nervous system pathways. Commonly tested reflexes include the
biceps, triceps, brachioradialis, patellar, and Achilles reflexes.
Hyperreflexia or hyporeflexia can indicate upper or lower motor neuron
lesions respectively.

Special Tests for the Spine
Special maneuvers during the examination of the spine help identify specific
conditions affecting spinal structures, nerve roots, and surrounding tissues.
These tests augment the standard physical assessment and guide further
diagnostic evaluation.



Spurling’s Test
Spurling’s test is used to detect cervical radiculopathy. The examiner
applies axial compression to the head while it is extended and rotated toward
the symptomatic side. Reproduction of radicular pain or numbness suggests
nerve root irritation.

Straight Leg Raise Test
This test evaluates lumbar nerve root irritation, particularly in cases of
disc herniation. The patient lies supine while the examiner passively raises
the extended leg. Pain radiating below the knee indicates nerve root
involvement. The crossed straight leg raise test can increase specificity.

Adam’s Forward Bend Test
Primarily used for scoliosis screening, this test involves the patient
bending forward with arms hanging. The examiner observes for asymmetry or rib
hump indicating spinal curvature abnormalities.

Special Tests for the Extremities
Specialized tests for the extremities assist in diagnosing joint instability,
tendon injuries, nerve compression syndromes, and other musculoskeletal
conditions. These maneuvers complement the neurological and functional
examination.

Phalen’s and Tinel’s Tests
Phalen’s test involves wrist flexion to provoke symptoms of carpal tunnel
syndrome, while Tinel’s sign is elicited by tapping over the median nerve at
the wrist. Both tests help identify median nerve compression.

Lachman Test
The Lachman test assesses anterior cruciate ligament (ACL) integrity in the
knee. With the knee slightly flexed, the examiner stabilizes the femur and
attempts to translate the tibia anteriorly. Increased laxity suggests ACL
injury.

Drop Arm Test
This test evaluates rotator cuff tears, particularly of the supraspinatus



tendon. The patient abducts the arm fully and then slowly lowers it.
Inability to control the lowering or sudden dropping of the arm indicates a
positive test.

Documentation and Clinical Correlation
Accurate documentation of findings from the physical examination of the spine
and extremities is essential for tracking patient progress, facilitating
communication among healthcare providers, and guiding management. Correlating
clinical findings with patient history and diagnostic imaging enhances
diagnostic accuracy.

Recording Findings
Document inspection, palpation, ROM, neurological status, and special test
results systematically. Use objective measures where possible and describe
abnormalities precisely. Include patient-reported symptoms and functional
limitations.

Clinical Interpretation
Integrate examination findings with clinical context to formulate
differential diagnoses. Recognize patterns indicative of specific disorders
such as radiculopathy, joint degeneration, or inflammatory conditions. Plan
further investigations or referrals based on the assessment.

Communication and Follow-Up
Effective communication of examination results to patients and
interdisciplinary teams ensures appropriate care coordination. Regular
follow-up exams monitor treatment efficacy and disease progression,
facilitating timely modifications to therapeutic strategies.

Frequently Asked Questions

What are the key steps involved in the physical
examination of the spine?
The physical examination of the spine includes inspection for alignment and
deformities, palpation for tenderness or muscle spasm, assessment of range of
motion, neurological examination including reflexes and sensory testing, and
special tests such as the straight leg raise to evaluate nerve root
irritation.



How do you assess range of motion in the cervical
spine?
Range of motion in the cervical spine is assessed by asking the patient to
perform flexion, extension, lateral bending, and rotation while observing and
measuring the degree of movement and noting any pain or restriction.

What are common signs of spinal deformity during
physical examination?
Common signs include abnormal curvatures such as kyphosis, lordosis, or
scoliosis, visible asymmetry, muscle wasting or hypertrophy, and abnormal
posture or gait.

How is the straight leg raise test performed and
what does it indicate?
The straight leg raise test is performed by lifting the patient's leg while
they lie supine, keeping the knee straight. Pain radiating down the leg
during 30-70 degrees of elevation suggests lumbar nerve root irritation,
commonly due to a herniated disc.

What neurological assessments are important when
examining the extremities?
Important neurological assessments include testing muscle strength, deep
tendon reflexes, sensory examination for light touch, pain, vibration, and
proprioception, and checking for signs of nerve compression or peripheral
neuropathy.

How do you evaluate joint stability during the
physical examination of extremities?
Joint stability is evaluated by performing specific stress tests that apply
varus, valgus, anterior, and posterior forces to the joint, checking for
abnormal laxity or pain, which may indicate ligament injury.

What is the significance of muscle wasting observed
during a spine or extremity exam?
Muscle wasting may indicate chronic nerve compression, disuse atrophy, or
neuromuscular disease, and helps localize the level of pathology or severity
of nerve involvement.



How can gait analysis assist in the physical
examination of the spine and extremities?
Gait analysis helps identify abnormalities such as limping, foot drop, or
ataxia, which can indicate underlying musculoskeletal or neurological
conditions affecting the spine or lower extremities.

What special tests are used to assess rotator cuff
integrity during shoulder examination?
Special tests include the Neer test, Hawkins-Kennedy test, empty can test,
and drop arm test, which help identify rotator cuff tendinopathy or tears.

How do you perform and interpret the Thomas test for
hip flexion contracture?
The Thomas test is performed by having the patient lie supine and bring one
knee to the chest; if the opposite thigh lifts off the table, it indicates a
hip flexion contracture on that side.

Additional Resources
1. Physical Examination of the Spine and Extremities by Stanley Hoppenfeld
This classic text offers a comprehensive guide to the physical examination of
the musculoskeletal system, focusing on the spine and extremities. It
provides detailed descriptions of examination techniques, accompanied by
illustrations to enhance understanding. The book is widely used by medical
students, residents, and practitioners for its clear, systematic approach.

2. Orthopedic Physical Assessment by David J. Magee
Magee’s book is an authoritative resource on orthopedic assessment, covering
the spine and all extremities thoroughly. It blends anatomy, biomechanics,
and clinical examination techniques with practical tips for diagnosis. The
book also includes special tests and treatment considerations, making it
invaluable for physical therapists and clinicians.

3. Musculoskeletal Examination and Assessment by Nicola J. Petty
This text provides a structured approach to the assessment of musculoskeletal
conditions, emphasizing the spine and extremities. It includes detailed
guidance on history taking, inspection, palpation, and special tests. The
book is user-friendly and supported by numerous illustrations and case
studies.

4. Orthopedic Physical Examination: An Evidence-Based Approach by Reuben
Gobezie and James H. Beaty
Focused on evidence-based clinical examination, this book offers an in-depth
review of examination techniques for the spine and extremities. It
prioritizes clinical reasoning and diagnostic accuracy, supported by current



research and references. It’s well-suited for orthopedic surgeons, residents,
and sports medicine professionals.

5. Examination of the Spine and Extremities by Stanley Hoppenfeld and Richard
H. Hutton
A detailed and practical manual, this book breaks down the methods for
examining the spine and extremities into clear, reproducible steps. It is
renowned for its precise anatomical drawings that assist in understanding
palpation and movement. Clinicians and students alike find it a valuable tool
for mastering physical examination skills.

6. Clinical Orthopaedic Examination by Ronald McRae and Max Esser
McRae and Esser’s book is a staple in orthopedic education, providing
thorough coverage of clinical examination techniques for the spine and
extremities. It balances theoretical knowledge with practical application,
including numerous special tests for different joints. The book’s
straightforward style and illustrations make it accessible for learners at
all levels.

7. Musculoskeletal Physical Examination: An Evidence-Based Approach by Joseph
E. Muscolino
This resource integrates evidence-based medicine with practical examination
skills for the spine and extremities. It offers detailed protocols for
evaluation, supported by anatomical and biomechanical insights. The book is
particularly useful for physical therapists and clinicians aiming to enhance
diagnostic accuracy.

8. Orthopedic Physical Examination Made Easy by Reuben Gobezie
Designed as a quick reference, this book simplifies the physical examination
of the spine and extremities with clear instructions and photographs. It
highlights key examination steps and special tests, making it ideal for
students and busy clinicians. The concise format aids in efficient learning
and clinical application.

9. Spine and Extremity Physical Examination: A Hands-On Guide by E. Scott
Pretorius
Pretorius offers a hands-on approach to learning physical examination
techniques for the spine and extremities. The book emphasizes practical
skills, clinical reasoning, and patient interaction. It includes case
examples and step-by-step instructions, making it a valuable guide for
medical students and healthcare professionals.
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