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The clinical assessment of the peripheral nervous system (PNS) remains one of the most enduring and essential
skills in modern medicine. Despite the rapid advancement of neuroimaging and electrodiagnostic studies, the
physical examination provides the foundational data upon which all subsequent diagnostic and therapeutic
decisions are built. The seminal work, Aids to the Examination of the Peripheral Nervous System, originally
published as War Memorandum No. 7 in 1943, established a standardized language for neurologists and surgeons
worldwide. This guide explores the intricate methodologies of nerve assessment, the evolution of the Medical
Research Council (MRC) scale, and the precise anatomical correlations required for accurate diagnosis of nerve
lesions.

The Historical and Clinical Significance of Standardized Examination

The origins of standardized peripheral nerve examination can be traced back to the exigencies of the Second
World War. With a surge in traumatic nerve injuries among combatants, there was an urgent need for a consistent,
reliable method to evaluate nerve damage and recovery. Dr. George Riddoch and his colleagues at the Medical
Research Council (MRC) developed a framework that transformed subjective clinical observations into objective,
reproducible data. This transition was pivotal, as it allowed for the long-term tracking of nerve regeneration and the
efficacy of surgical interventions.

Today, the Aids to the Examination of the Peripheral Nervous System(now in its 6th edition, edited by Michael
O'Brien) continues to serve as the definitive atlas for clinicians. Its core utility lies in its ability to bridge the gap
between gross anatomy and clinical presentation. By understanding the specific motor and sensory distributions of
peripheral nerves, clinicians can localize a lesion to a single nerve, a plexus, or a specific spinal root with
remarkable precision.

Theoretical Framework: Dermatomes, Myotomes, and the Reflex Arc

To master the examination of the PNS, one must first internalize the distinction between segmental (root)
innervation and peripheral nerve innervation. While they are inextricably linked, the patterns of deficit they produce
are distinct.

1.The Concept of Myotomes

A myotome is defined as the group of muscles innervated by a single spinal nerve root. In clinical practice, testing
a myotome involves assessing specific movements that are predominantly controlled by that segment. For

example, elbow flexion is the primary representative of the C5 and C6 myotomes, while ankle plantarflexion
represents S1 and S2. Understanding myotomes is crucial for diagnosing radiculopathies(root lesions), such as
those caused by a herniated intervertebral disc.

2.The Concept of Dermatomes

A dermatomeis an area of skin supplied by a single spinal nerve root. These maps are essential for identifying the
level of spinal cord or root injury. However, clinicians must account for "overlap,” where adjacent dermatomes share



territory, meaning that a single root lesion may not always result in a complete loss of sensation unless multiple
roots are involved.

3.The Reflex Arc

Deep tendon reflexes (DTRs) provide an objective window into the integrity of the PNS. The reflex arc involves a
sensory afferent, a synapse in the spinal cord, and a motor efferent. An absent or diminished reflex (hyporeflexia)
typically indicates a lower motor neuron (LMN) lesion, which characterizes peripheral nerve or root damage.

Technical Analysis: The Medical Research Council (MRC) Scale for Muscle
Power

The MRC Scale is the international gold standard for grading muscle strength. Its beauty lies in its simplicity,
though its application requires strict adherence to technique. The scale ranges from 0 to 5, and it is imperative that
clinicians test muscles in the positions described in the Aids to the Examination atlas to ensure accurate grading.



Grade Clinical Definition Technical Description

0 No Contraction No visible or palpable muscle
contraction.
1 Flicker Visible or palpable contraction, but no

movement at the joint.

2 Active Movement (Gravity Eliminated) Movement through a full range of
motion only if the limb is supported to
eliminate gravity.

3 Active Movement (Against Gravity) Movement through a full range of
motion against gravity, but not against
added resistance.

4 Active Movement (Against Resistance) Movement against gravity and some
degree of resistance provided by the
examiner.

5 Normal Power The muscle is able to resist the full

force applied by the examiner.

Clinical nuances often lead practitioners to use "+" or "-" modifiers (e.g., 4+). While these are common in clinical
notes, they are not part of the original MRC scale and can introduce inter-observer variability. In research and
formal documentation, the standard 0-5 integer scale is preferred for its high reliability.

Step-by-Step Motor Examination: The Upper Limb

The examination of the upper limb requires a systematic approach, moving from proximal to distal. The clinician
must isolate muscles to prevent "trick movements" or compensation by synergistic muscles.

The Brachial Plexus and Proximals

¢ Abduction of the Arm (C5, Axillary Nerve): Test the Deltoid. The patient abducts the arm to 90 degrees; the
examiner applies downward pressure.

* Elbow Flexion (C5-C6, Musculocutaneous Nerve): Test the Biceps Brachii. Ensure the forearm is supinated
during the test to isolate the biceps from the brachioradialis.

¢ Elbow Extension (C7, Radial Nerve): Test the Triceps. The patient extends the arm against resistance. This is
a critical marker for C7 root integrity.

The Hand: The Ultimate Diagnostic Territory

The hand is often where peripheral nerve lesions are most apparent. Distinguishing between Ulnar and Median
nerve lesions is a common clinical challenge.

e Ulnar Nerve (C8-T1): Test the First Dorsal Interosseous. Ask the patient to abduct the index finger against
resistance while the hand is flat on a table. This prevents the use of long extensors to mimic abduction.

¢ Median Nerve (C8-T1): Test the Abductor Pollicis Brevis. This is the most reliable muscle for testing the
median nerve in the hand. The patient is asked to point the thumb toward the ceiling while the hand is supine,
resisting the examiner's effort to push it back down.

Step-by-Step Motor Examination: The Lower Limb



In the lower limb, the focus often shifts to distinguishing between common peroneal nerve palsies and L5
radiculopathies.

e Hip Flexion (L2-L3, Femoral Nerve): Test the Iliopsoas. The patient lifts the knee off the bed while seated or
supine.

¢ Knee Extension (L3-L4, Femoral Nerve): Test the Quadriceps. Absence of the knee jerk (patellar reflex) often
accompanies weakness here.

< Dorsiflexion of the Ankle (L4-L5, Deep Peroneal Nerve): Test the Tibialis Anterior. Weakness results in "foot
drop.”

« Eversion of the Foot (L5-S1, Superficial Peroneal Nerve): Testing the Peroneus Longus and Brevis. If eversion
is weak but inversion is normal, the lesion is likely the peroneal nerve rather than the L5 root.

Sensory Examination: Modalities and Maps

Sensory testing is inherently more subjective than motor testing and requires a cooperative patient. The Aids to
the Examinationemphasizes the use of specific tools: a cotton wool wisp for light touch and a sterilized pin or
Neurotip for pain (pinprick).

1. Light Touch and Pinprick

These modalities should be tested across known dermatomes and peripheral nerve territories. The clinician should
look for anesthesia (total loss), hypesthesia (reduced sensation), or hyperesthesia(increased sensitivity). It is
vital to move from the area of least sensation toward the area of normal sensation to define the boundary of the
deficit.

2.Vibration and Proprioception

These represent the dorsal column-medial lemniscus pathway. A 128Hz tuning fork is applied to bony prominences
(e.g., the great toe or the thumb). Loss of vibration and joint position sense (proprioception) often points toward
more generalized polyneuropathies (like diabetic neuropathy) or specific spinal cord pathologies.

Comparative Analysis: Root Lesions vs. Peripheral Nerve Lesions

Differentiating between a root lesion and a peripheral nerve lesion is the most frequent diagnostic task in neurology.
The following table highlights the key clinical markers used in differential diagnosis.



Feature

Pain Distribution

Motor Weakness

Sensory Loss

Reflexes

Tinel's Sign

Root Lesion (Radiculopathy)

Radiates along a dermatomal path
(e.g., Sciatica).

Follows a myotomal pattern; multiple
muscles across different nerves may
be weak.

Follows a dermatomal pattern; often
shows significant overlap.

Specific reflex associated with that
root is lost (e.g., S1 = Ankle jerk).

Rarely present at the spine.

Procedural Execution: Clinical Field Guide

To ensure no data is missed during an examination, practitioners should follow a standardized sequence. This

ensures efficiency and patient comfort.

Peripheral Nerve Lesion

Local to the nerve distribution or distal
to the injury site.

Limited strictly to muscles supplied by
that specific nerve.

Well-defined borders corresponding
to the nerve's anatomical territory.

Reflexes only lost if the nerve is the
specific efferent/afferent for that arc.

Often positive when tapping over the
site of nerve entrapment/injury.

1. Inspection: Look for muscle wasting (atrophy), fasciculations, or trophic changes in the skin and nails.
Atrophy in the thenar eminence suggests a chronic median nerve lesion.

2. Palpation: Feel the muscles for tone. In LMN lesions, tone is typically reduced (hypotonia).

3. Power: Systematically test muscles using the MRC scale. Always compare the affected side with the healthy

side.

4. Reflexes: Test the Biceps (C5/6), Supinator (C5/6), Triceps (C7), Knee (L3/4), and Ankle (S1).
5. Sensation: Map out deficits in light touch and pinprick.
6. Special Maneuvers: Perform provocative tests like Tinel's sign (percussing a nerve to elicit tingling) or
Phalen’s maneuver for Carpal Tunnel Syndrome.

Case Studies and Troubleshooting Diagnostic Challenges

Case Study: The "Drop Hand"

A patient presents with an inability to extend the wrist and fingers. On examination, there is weakness in the
Brachioradialis and Triceps. Sensation is diminished over the first dorsal interosseous space on the back of the
hand.

Analysis: The involvement of the Triceps and Brachioradialis localizes the lesion high in the Radial Nerve(likely in
the axilla, sometimes called "Saturday Night Palsy"). If the Triceps power was normal, the lesion would be localized
further down the humerus at the spiral groove.

Troubleshooting Common Errors

« Failure to Isolate: Allowing the patient to use accessory muscles. Solution: Use your other hand to stabilize
the proximal joint.

« Incorrect Patient Positioning: Testing a Grade 2 muscle against gravity will result in a Grade 0 or 1 score.
Solution: Always reposition the patient to eliminate gravity if weakness is significant.

« Over-reliance on Subjective Sensation: Patients may report tingling that doesn't follow an anatomical path.



Solution: Prioritize motor findings and objective reflex changes.

Summary and Future Directions

The examination of the peripheral nervous system is a refined art that marries anatomical knowledge with clinical
observation. The Aids to the Examination of the Peripheral Nervous Systemremains an indispensable
resource because it provides a visual and procedural anchor for this complex task. As we move further into the
digital age, the integration of point-of-care ultrasound and advanced nerve conduction studies will augment our
diagnostic capabilities. However, these technologies can never replace the bedside exam. A machine may detect a
delay in conduction, but only a skilled clinician, guided by the principles laid out decades ago by the Medical
Research Council, can interpret that finding in the context of a patient's functional life. Maintaining these clinical
skills is essential for any practitioner involved in the care of patients with neuromuscular disorders, ensuring that
diagnosis remains accurate, personalized, and grounded in physiological reality.
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