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Physical Examination Of The Spine And
Extremities

Physical Examination of the Spine and Extremities
The physical examination of the spine and extremities is a fundamental component of clinical assessment, enabling healthcare
professionals to identify musculoskeletal abnormalities, neurological deficits, and functional impairments. A thorough examination not
only aids in diagnosing conditions such as herniated discs, scoliosis, or osteoarthritis but also guides management plans and surgical
considerations. Given the complexity of the musculoskeletal system, a systematic approach ensures that no critical signs are
overlooked, ultimately improving patient outcomes.

Importance of a Systematic Approach in Musculoskeletal
Examination
Performing a detailed physical assessment involves multiple components—inspection, palpation, range of motion testing, neurological
evaluation, and special tests. Each step provides valuable insights into the structure and function of the spine and extremities. A
systematic approach ensures consistency, comprehensive evaluation, and accurate documentation, which are essential for effective
diagnosis and follow-up care.

Preparation Before Examination
Ensure the patient is comfortably positioned and adequately draped to maintain dignity.1.
Explain the procedure to the patient to reduce anxiety and improve cooperation.2.
Gather necessary equipment such as a goniometer, reflex hammer, tuning fork, and dermatomal testing materials.3.
Review the patient's medical history and prior imaging or laboratory results.4.

Inspection of the Spine and Extremities

General Inspection
- Observe the patient’s posture in standing and sitting positions. - Look for abnormal spinal curvatures such as scoliosis, kyphosis, or
lordosis. - Assess gait and balance for abnormalities or compensatory mechanisms. - Examine skin for scars, deformities, swelling, or
signs of inflammation.

Spinal Inspection
- Identify asymmetry of shoulders, scapulae, or iliac crests. - Detect visible deformities such as hump or gibbus. - Note skin changes
over the spine, including dimpling or pigmentation.



Extremities Inspection
- Observe limb alignment and symmetry. - Assess for muscle wasting, swelling, or deformities. - Check for abnormal postures or limb
length discrepancies. - Evaluate for signs of joint swelling or erythema.

Palpation Techniques

Spinal Palpation
- Palpate spinous processes to identify tenderness or deformities. - Feel for paraspinal muscle hypertrophy or spasm. - Assess for step-
offs or signs of vertebral fractures. - Check for warmth or swelling indicating inflammation.

Extremities Palpation
- Palpate joints for tenderness, warmth, or swelling. - Examine bone prominences and muscle groups. - Detect areas of crepitus or
abnormal masses. - Evaluate peripheral pulses and vascularity.

Range of Motion (ROM) Assessment

Spine ROM
- Flexion: Have the patient bend forward, touching toes if possible. - Extension: Ask the patient to lean backward. - Lateral Flexion: Side-
bending to the left and right. - Rotation: Turning the torso left and right. Note: Record the degree of movement using a goniometer for
precise measurement.

Extremities ROM
- Shoulders: Flexion, extension, abduction, adduction, internal and external rotation. - Elbows: Flexion and extension. - Wrists: Flexion,
extension, ulnar, and radial deviation. - Hips: Flexion, extension, abduction, adduction, internal and external rotation. - Knees: Flexion
and extension. - Ankles: Dorsiflexion, plantarflexion, inversion, and eversion.

Neurological Examination

Motor Function Testing
- Assess muscle strength in each limb group (graded 0-5). - Test specific muscle groups innervated by different nerve roots. - Observe
for weakness, atrophy, or abnormal movements.

Sensory Evaluation
- Examine light touch, pinprick, temperature, vibration, and proprioception. - Map dermatomes corresponding to spinal nerve roots. -
Identify areas of sensory loss or abnormal sensations.
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Reflex Testing
- Use a reflex hammer to test deep tendon reflexes: - Biceps (C5-C6) - Brachioradialis (C5-C6) - Triceps (C7-C8) - Patellar (L2-L4) -
Achilles (S1-S2) - Note hyperreflexia or hyporeflexia, indicating neurological pathology.

Special Neurological Tests
- Straight Leg Raise Test: To evaluate for lumbar nerve root compression. - Babinski Sign: To assess corticospinal tract integrity. -
Clonus: For hyperreflexia detection.

Special Tests for the Spine and Extremities

Spine-Specific Tests
- Adam’s Forward Bend Test: Detects scoliosis. - Spring Test: Assesses spinal segment mobility. - Valsalva Maneuver: Elicits pain
suggestive of disc herniation or space-occupying lesion.

Joint and Limb Tests
- McMurray’s Test: For meniscal tears. - Lachman Test: For anterior cruciate ligament integrity. - Faber (Patrick) Test: For hip
pathology. - Tinel’s Sign: Tapping over nerve sites for tingling or paresthesia.

Documentation and Interpretation
Accurate documentation of findings is crucial. Record the presence or absence of deformities, tenderness, muscle weakness, sensory
deficits, reflex changes, and special test results. Interpretation involves correlating clinical signs with possible diagnoses, such as nerve
root compression, joint degeneration, or structural deformities.

Summary of Key Points
A systematic approach enhances the accuracy of the musculoskeletal assessment.1.
Inspection, palpation, and ROM testing form the foundation of physical evaluation.2.
Neurological examination helps identify nerve involvement or central nervous system issues.3.
Special tests provide additional diagnostic clues for specific conditions.4.
Effective documentation and interpretation are essential for guiding management.5.

Conclusion
The physical examination of the spine and extremities remains a cornerstone of clinical practice in musculoskeletal medicine.
Mastery of examination techniques allows clinicians to diagnose a wide range of conditions accurately, plan appropriate interventions,
and monitor disease progression. Given the diversity and complexity of musculoskeletal pathologies, ongoing education and adherence
to a structured examination protocol are vital for all healthcare providers involved in musculoskeletal care.

Physical Examination of the Spine and Extremities The physical examination of the spine and extremities is a cornerstone of
clinical assessment, providing vital clues for diagnosing a wide range of musculoskeletal, neurological, and systemic conditions. A
systematic approach ensures thorough evaluation, minimizes oversight, and facilitates accurate interpretation of findings. This review



delves into the methodologies, key components, and clinical significance of examining the spine and extremities, offering clinicians a
comprehensive guide to mastering this essential aspect of patient assessment.

Introduction to the Physical Examination of the Spine and
Extremities
The musculoskeletal system plays a crucial role in supporting mobility, stability, and function. Its examination involves assessing
structural integrity, range of motion, neurological function, and vascular status. The spine and extremities—comprising the cervical,
thoracic, lumbar regions, and the upper and lower limbs—are often affected by trauma, degenerative changes, infections, inflammatory
conditions, and neoplastic processes. An effective examination aids in identifying abnormalities, determining severity, and guiding
further diagnostic testing.

Preparation for the Examination
Before commencing, clinicians should: - Ensure adequate lighting and privacy. - Position the patient comfortably, typically supine or
sitting for the extremities and standing for certain assessments. - Explain procedures to the patient to obtain cooperation. - Observe the
patient’s gait, posture, and general appearance for initial impressions.

Examining the Spine

Inspection of the Spine
Inspection offers initial insights into deformities, asymmetry, swelling, or skin changes. - Posture and Alignment: Observe for abnormal
curvatures such as scoliosis (lateral curvature), kyphosis (exaggerated thoracic kyphosis), or lordosis (exaggerated lumbar lordosis). -
Skin Changes: Look for scars, dimpling, or signs of infection or neoplasia. - Muscle Atrophy or Hypertrophy: Asymmetry may suggest
nerve impingement or muscular pathology. - Palpation: Feel along the spinous processes, paraspinal muscles, sacrum, and iliac crests
for tenderness, swelling, or deformities.

Palpation and Range of Motion Testing
- Palpation: Detect tenderness, step-offs (indicating vertebral fractures), or abnormal masses. - Active Range of Motion (AROM): -
Flexion, extension, lateral bending, and rotation are assessed. Normal movement should be smooth and symmetrical. - Be attentive to
pain, limitation, or crepitus. - Passive Range of Motion (PROM): - Performed if AROM is limited or painful. It helps differentiate joint
versus muscular causes of restriction.

Neurological Assessment of the Spine
- Sensory Testing: Evaluate dermatomal sensation using light touch, pinprick, or temperature. - Motor Testing: Examine strength in key
muscle groups innervated by spinal nerve roots. - Reflexes: Test deep tendon reflexes (e.g., knee, ankle) for hyperreflexia or
hyporeflexia. - Special Tests: - Straight Leg Raise (SLR): Assesses for nerve root irritation, notably sciatic nerve involvement. - Femoral
Nerve Stretch Test: For upper lumbar nerve roots.

Examining the Cervical Spine
The cervical spine is examined with particular attention to mobility, neurological function, and signs of compression. - Posture and
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Inspection: Look for torticollis or head tilt. - Range of Motion: Flexion, extension, lateral flexion, and rotation. - Neurovascular Exam:
Evaluate for symptoms of radiculopathy or myelopathy. - Special Tests: Spurling’s test to reproduce radicular symptoms.

Examining the Thoracic and Lumbar Spine
- Inspection: Scoliosis, kyphosis, or other deformities. - Palpation: Check for tenderness along the spinous processes, paraspinal
muscles, and sacrum. - Range of Motion: Flexion, extension, lateral bending, and rotation. - Neurological Testing: As with cervical spine,
assess dermatomal sensation, muscle strength, and reflexes. - Special Tests: - Patrick’s (FABER) Test: For sacroiliac joint pathology. -
Beck’s Test: To detect lumbar nerve root compression.

Examination of the Extremities

Upper Limb Examination
- Inspection: - Look for swelling, deformities, scars, muscle wasting, or skin changes. - Assess for asymmetry or abnormal positioning. -
Palpation: - Check joints (shoulder, elbow, wrist, fingers) and muscles for tenderness or swelling. - Palpate for temperature differences
indicating inflammation. - Range of Motion: - Active and passive movements of joints—shoulder abduction, flexion, extension, rotation;
elbow flexion/extension; wrist movements; finger dexterity. - Note any restriction or pain. - Strength Testing: - Test muscle groups
innervated by specific nerves (e.g., deltoid for axillary nerve, wrist extension for radial nerve). - Neurological Testing: - Sensory
examination for dermatomal distribution. - Reflexes: Biceps, brachioradialis, triceps. - Fine motor coordination and grip strength.

Lower Limb Examination
- Inspection: - Observe gait, limb length discrepancy, swelling, skin changes, or deformities. - Note muscle wasting or asymmetry. -
Palpation: - Joints: hip, knee, ankle, foot. - Muscles for tenderness. - Range of Motion: - Hip: flexion, extension, abduction, adduction,
internal/external rotation. - Knee: flexion and extension. - Ankle and foot: dorsiflexion, plantarflexion, inversion, eversion. - Strength
Testing: - Hip flexion (iliopsoas), extension (gluteus maximus), abduction (gluteus medius), knee extension (quadriceps), flexion
(hamstrings). - Ankle dorsiflexion (tibialis anterior), plantarflexion (gastrocnemius), toe movements. - Neurological Examination: -
Sensory testing along dermatomes. - Reflexes: patellar, Achilles. - Coordination and gait assessment.

Specialized Tests and Maneuvers
To detect specific conditions, clinicians utilize additional maneuvers: - Lhermitte’s Sign: Electric shock sensation on neck flexion,
suggestive of cervical myelopathy. - Tinel’s Sign: Tapping over nerve roots or peripheral nerves to elicit tingling. - Finkelstein’s Test: For
de Quervain’s tenosynovitis. - Hoffman’s Sign: Indicates cervical myelopathy. - Trendelenburg Test: For hip abductor weakness.

Vascular and Soft Tissue Examination
Assessing peripheral vascular status is vital, especially in cases of limb ischemia or arterial disease: - Palpation of Pulses: Femoral,
popliteal, dorsalis pedis, posterior tibial arteries. - Capillary Refill: Less than 2 seconds indicates good perfusion. - Skin Temperature
and Color: Changes may suggest vascular compromise. - Edema and Lymphatic Assessment: For soft tissue pathology.

Interpreting Findings and Clinical Implications
A meticulous physical examination allows clinicians to: - Detect structural deformities or instability. - Identify neurological deficits
indicating nerve root or spinal cord involvement. - Differentiate between musculoskeletal and systemic causes. - Guide further



investigations such as imaging (X-ray, MRI, CT) or laboratory tests. - Monitor disease progression or response to treatment.

Limitations and Challenges
While physical examination remains invaluable, it has limitations: - Variability among examiners. - Patient factors such as pain tolerance,
cooperation, or obesity. - Deep or subtle lesions may evade detection. - Necessity of correlating findings with clinical history and
ancillary tests.

Conclusion
The physical examination of the spine and extremities is a vital skill that requires systematic technique, keen observation, and clinical
judgment. When performed meticulously, it provides critical insights that underpin diagnosis, management, and prognosis. Continuous
practice and familiarity with special tests enhance diagnostic accuracy, ultimately leading to better patient outcomes in musculoskeletal
and neurological health. References (Note: As this is a generated article, specific references are not included, but in a formal
publication, references to authoritative sources, textbooks, and clinical guidelines would be provided.)

Questions & Answers About physical examination of the spine and
extremities

No Question Answer

1 What are the key components of a physical
examination of the spine?

The key components include inspection for deformities or asymmetry,
palpation for tenderness or abnormalities, assessment of range of motion,
neurological assessment (reflexes, sensation, motor strength), and special
tests for stability or nerve impingement.

2 How do you assess for scoliosis during a
physical exam?

The Adam's forward bend test is commonly used, where the patient bends
forward at the waist, and the examiner looks for asymmetry or rib hump,
indicating scoliosis or spinal rotation.

3 What are common physical examination
findings in a patient with herniated disc?

Findings may include localized back pain, positive straight leg raise test,
weakness or numbness in relevant dermatomes, decreased reflexes, and
sometimes motor deficits depending on nerve root involvement.

4 How is the examination of the extremities
performed to assess for joint or nerve
issues?

It involves inspection for swelling or deformity, palpation for tenderness,
assessment of active and passive range of motion, muscle strength testing,
reflex testing, and sensory examination to identify deficits or abnormalities.

5 What is the significance of checking reflexes
during extremity examination?

Reflex testing helps identify neurological deficits, nerve root compression, or
peripheral nerve lesions, which can assist in localizing the level and nature of
nerve involvement.

6 Which special tests are used to evaluate for
rotator cuff injuries during extremity
examination?

Tests such as the Neer impingement test, Hawkins-Kennedy test, and empty
can (Jobe's) test are used to assess rotator cuff integrity and impingement.

7 How can you differentiate between
neurogenic and musculoskeletal causes of
extremity pain during examination?

Neurogenic pain often involves sensory disturbances, reflex changes, and
motor weakness aligned with nerve distribution, while musculoskeletal pain is
usually localized, may worsen with movement, and lacks neurological signs.

8 What are common signs of spinal instability
on physical examination?

Signs include excessive movement during palpation, pain with certain
maneuvers, and sometimes positive clinical tests indicating abnormal motion
or segmental instability, often confirmed with imaging.

spinal mobility assessment, neurological exam, range of motion, palpation, muscle strength testing, reflexes, joint stability, postural
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assessment, tenderness evaluation, orthopedic testing
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