Primitive Reflexes With disease of the frontal lobe pathways, several
primitive reflexes not normally present in the adult may appear. The
suck response is elicited by lightly touching with a tongue blade the center of the lips, and the root response the corner of the lips; the patient
will move the lips to suck or root in the direction of the stimulus. The
grasp reflex is elicited by touching the palm between the thumb and
index finger with the examiner’s fingers; a positive response is a forced
grasp of the examiner’s hand. In many instances, stroking the back
of the hand will lead to its release. The palmomental response is contraction of the mentalis muscle (chin) ipsilateral to a scratch stimulus
diagonally applied to the palm.
SENSORY EXAMINATION
• The bare minimum: Ask whether the patient can feel light touch
and the temperature of a cool object in each distal extremity. Check
double simultaneous stimulation using light touch on the hands.
Perform the Romberg maneuver.
Evaluating sensation is usually the most unreliable part of the examination because it is subjective and is difficult to quantify. In the compliant
and discerning patient, the sensory examination can be extremely
helpful for the precise localization of a lesion. With patients who are
uncooperative or lack an understanding of the tests, it may be useless. The examination should be focused on the suspected lesion. For
example, in spinal cord, spinal root, or peripheral nerve abnormalities,
all major sensory modalities should be tested while looking for a pattern
consistent with a spinal level and dermatomal or nerve distribution. In
patients with lesions at or above the brainstem, screening the primary
sensory modalities in the distal extremities along with tests of “cortical”
sensation is usually sufficient.
The five primary sensory modalities—light touch, pain, temperature, vibration, and joint position—are tested in each limb. Light touch
is assessed by stimulating the skin with single, very gentle touches of
the examiner’s finger or a wisp of cotton. Pain is tested using a new pin,
and temperature is assessed using a metal object (e.g., tuning fork) that
has been immersed in cold and warm water. Vibration is tested using
a 128-Hz tuning fork applied to the distal phalanx of the great toe or
index finger just below the nail bed. By placing a finger on the opposite side of the joint being tested, the examiner compares the patient’s
threshold of vibration perception with his or her own. For joint position testing, the examiner grasps the digit or limb laterally and distal
to the joint being assessed; small 1- to 2-mm excursions can usually be
sensed. The Romberg maneuver is primarily a test of proprioception.
The patient is asked to stand with the feet as close together as necessary to maintain balance while the eyes are open, and the eyes are then
closed. A loss of balance with the eyes closed is an abnormal response.
“Cortical” sensation is mediated by the parietal lobes and represents
an integration of the primary sensory modalities; testing cortical sensation is only meaningful when primary sensation is intact. Double
simultaneous stimulation is especially useful as a screening test for
cortical function; with the patient’s eyes closed, the examiner lightly
touches one or both hands and asks the patient to identify the stimuli.
With a parietal lobe lesion, the patient may be unable to identify the
stimulus on the contralateral side when both hands are touched. Other
modalities relying on the parietal cortex include the discrimination
of two closely placed stimuli as separate (two-point discrimination),
identification of an object by touch and manipulation alone (stereognosis), and the identification of numbers or letters written on the skin
surface (graphesthesia).
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COORDINATION EXAMINATION
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• The bare minimum: Observe the patient at rest and during spontaneous movements. Test rapid alternating movements of the hands and
feet and finger to nose.
Coordination refers to the orchestration and fluidity of movements.
Even simple acts require cooperation of agonist and antagonist muscles, maintenance of posture, and complex servomechanisms to control the rate and range of movements. Part of this integration relies on
normal function of the cerebellar and basal ganglia systems. However,
coordination also requires intact muscle strength and kinesthetic and
proprioceptive information. Thus, if the examination has disclosed
abnormalities of the motor or sensory systems, the patient’s coordination should be assessed with these limitations in mind.
Rapid alternating movements in the upper limbs are tested separately on each side by having the patient make a fist, partially extend
the index finger, and then tap the index finger on the distal thumb
as quickly as possible. In the lower limb, the patient rapidly taps the
foot against the floor or the examiner’s hand. Finger-to-nose testing is
primarily a test of cerebellar function; the patient is asked to touch his
or her index finger repetitively to the nose and then to the examiner’s
outstretched finger, which moves with each repetition. A similar test
in the lower extremity is to have the patient raise the leg and touch
the examiner’s finger with the great toe. Another cerebellar test in the
lower limbs is the heel-knee-shin maneuver; in the supine position
the patient is asked to slide the heel of each foot from the knee down
the shin of the other leg. For all these movements, the accuracy, speed,
and rhythm are noted.

Chapter 437 Approach to the Patient with Neurologic Disease

the umbilicus. Normally, the umbilicus will pull toward the stimulated
quadrant. With upper motor neuron lesions, these reflexes are absent.
They are most helpful when there is preservation of the upper (spinal
cord level T9) but not lower (T12) abdominal reflexes, indicating a
spinal lesion between T9 and T12, or when the response is asymmetric.
Other useful cutaneous reflexes include the cremasteric (ipsilateral
elevation of the testicle following stroking of the medial thigh; mediated by L1 and L2) and anal (contraction of the anal sphincter when
the perianal skin is scratched; mediated by S2, S3, S4) reflexes. It is
particularly important to test for these reflexes in any patient with
suspected injury to the spinal cord or lumbosacral roots.

GAIT EXAMINATION
• The bare minimum: Observe the patient while walking normally, on
the heels and toes, and along a straight line.
Watching the patient walk is the most important part of the neurologic
examination. Normal gait requires that multiple systems—including
strength, sensation, and coordination—function in a highly integrated
fashion. Unexpected abnormalities may be detected that prompt the
examiner to return in more detail to other aspects of the examination.
The patient should be observed while walking and turning normally,
walking on the heels, walking on the toes, and walking heel-to-toe
along a straight line. The examination may reveal decreased arm swing
on one side (corticospinal tract disease), a stooped posture and shortstepped gait (parkinsonism), a broad-based unstable gait (ataxia), scissoring (spasticity), or a high-stepped, slapping gait (posterior column
or peripheral nerve disease), or the patient may appear to be stuck in
place (apraxia with frontal lobe disease).

NEUROLOGIC DIAGNOSIS
The clinical data obtained from the history and examination are
interpreted to arrive at an anatomic localization that best explains the
clinical findings (Table 437-2), to narrow the list of diagnostic possibilities, and to select the laboratory tests most likely to be informative. The laboratory assessment may include (1) serum electrolytes;
complete blood count; and renal, hepatic, endocrine, and immune
studies; (2) cerebrospinal fluid examination; (3) focused neuroimaging
studies (Chap. 440e); or (4) electrophysiologic studies (Chap. 442e).
The anatomic localization, mode of onset and course of illness, other
medical data, and laboratory findings are then integrated to establish
an etiologic diagnosis.
The neurologic examination may be normal even in patients with
a serious neurologic disease, such as seizures, chronic meningitis, or
a TIA. A comatose patient may arrive with no available history, and
in such cases, the approach is as described in Chap. 328. In other
patients, an inadequate history may be overcome by a succession of
examinations from which the course of the illness can be inferred.
In perplexing cases it is useful to remember that uncommon presentations of common diseases are more likely than rare etiologies.
Thus, even in tertiary care settings, multiple strokes are usually due
to emboli and not vasculitis, and dementia with myoclonus is usually Alzheimer’s disease and not a prion disorder or a paraneoplastic
illness. Finally, the most important task of a primary care physician
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