NEUROPATHY ASSOCIATED WITH GASTRIC SURGERY
Polyneuropathy may occur following gastric surgery for ulcer, cancer,
or weight reduction. This usually occurs in the context of rapid,
significant weight loss and recurrent, protracted vomiting. The
clinical picture is one of acute or subacute sensory loss and weakness.
Neuropathy following weight loss surgery usually occurs in the first
several months after surgery. Weight reduction surgical procedures
include gastrojejunostomy, gastric stapling, vertical banded gastroplasty, and gastrectomy with Roux-en-Y anastomosis. The initial
manifestations are usually numbness and paresthesias in the feet. In
many cases, no specific nutritional deficiency factor is identified.
Management consists of parenteral vitamin supplementation, especially including thiamine. Improvement has been observed following
supplementation, parenteral nutritional support, and reversal of the
surgical bypass. The duration and severity of deficits before identification and treatment of neuropathy are important predictors of final
outcome.

CRYPTOGENIC (IDIOPATHIC) SENSORY AND SENSORIMOTOR
POLYNEUROPATHY
CSPN is a diagnosis of exclusion, established after a careful medical, family, and social history; neurologic examination; and directed
laboratory testing. Despite extensive evaluation, the cause of polyneuropathy in as many as 50% of all patients is idiopathic. CSPN should
be considered a distinct diagnostic subset of peripheral neuropathy.
The onset of CSPN is predominantly in the sixth and seventh decades.
Patients complain of distal numbness, tingling, and often burning pain
that invariably begins in the feet and may eventually involve the fingers
and hands. Patients exhibit a distal sensory loss to pinprick, touch,
and vibration in the toes and feet, and occasionally in the fingers. It
is uncommon to see significant proprioception deficits, even though
patients may complain of gait unsteadiness. However, tandem gait
may be abnormal in a minority of cases. Neither subjective nor objective evidence of weakness is a prominent feature. Most patients have
evidence of both large- and small-fiber loss on neurologic exam and
EDx. Approximately 10% of patients have only evidence of small-fiber
involvement. The ankle muscle stretch reflex is frequently absent, but
in cases with predominantly small-fiber loss, this may be preserved.
The EDx findings range from isolated sensory nerve action potential
abnormalities (usually with loss of amplitude), to evidence for an axonal sensorimotor neuropathy, to a completely normal study (if primarily small fibers are involved). Therapy primarily involves the control of
neuropathic pain (Table 459-6) if present. These drugs should not be
used if the patient has only numbness and tingling but no pain.
Although no treatment is available that can reverse an idiopathic
distal peripheral neuropathy, the prognosis is good. Progression often

HPIM19_Part17_p2535-p2732.indd 2691

does not occur or is minimal, with sensory symptoms and signs pro- 2691
gressing proximally up to the knees and elbows. The disorder does not
lead to significant motor disability over time. The relatively benign
course of this disorder should be explained to patients.

MONONEUROPATHIES/PLEXOPATHIES/RADICULOPATHIES
MEDIAN NEUROPATHY
CTS is a compression of the median nerve in the carpal tunnel at the
wrist. The median nerve enters the hand through the carpal tunnel
by coursing under the transverse carpal ligament. The symptoms of
CTS consist of numbness and paresthesias variably in the thumb,
index, middle, and half of the ring finger. At times, the paresthesias
can include the entire hand and extend into the forearm or upper
arm or can be isolated to one or two fingers. Pain is another common
symptom and can be located in the hand and forearm and, at times,
in the proximal arm. CTS is common and often misdiagnosed as thoracic outlet syndrome. The signs of CTS are decreased sensation in the
median nerve distribution; reproduction of the sensation of tingling
when a percussion hammer is tapped over the wrist (Tinel’s sign) or
the wrist is flexed for 30–60 s (Phalen’s sign); and weakness of thumb
opposition and abduction. EDx is extremely sensitive and shows
slowing of sensory and, to a lesser extent, motor median potentials
across the wrist. Treatment options consist of avoidance of precipitating activities; control of underlying systemic-associated conditions if
present; nonsteroidal anti-inflammatory medications; neutral (volar)
position wrist splints, especially for night use; glucocorticoid/anesthetic injection into the carpal tunnel; and surgical decompression by
dividing the transverse carpal ligament. The surgical option should
be considered if there is a poor response to nonsurgical treatments;
if there is thenar muscle atrophy and/or weakness; and if there are
significant denervation potentials on EMG.
Other proximal median neuropathies are very uncommon and
include the pronator teres syndrome and anterior interosseous neuropathy. These often occur as a partial form of brachial plexitis.

Chapter 459 Peripheral Neuropathy

Hematologic abnormalities are a known complication of copper
deficiency; these can include microcytic anemia, neutropenia, and
occasionally pancytopenia. Because copper is absorbed in the stomach
and proximal jejunum, many cases of copper deficiency are in the
setting of prior gastric surgery. Excess zinc is an established cause of
copper deficiency. Zinc upregulates enterocyte production of metallothionine, which results in decreased absorption of copper. Excessive
dietary zinc supplements or denture cream containing zinc can produce this clinical picture. Other potential causes of copper deficiency
include malnutrition, prematurity, total parenteral nutrition, and
ingestion of copper-chelating agents.
Following oral or IV copper replacement, some patients show neurologic improvement, but this may take many months or not occur
at all. Replacement consists of oral copper sulfate or gluconate 2 mg
one to three times a day. If oral copper replacement is not effective,
elemental copper in the copper sulfate or copper chloride forms can
be given as 2 mg IV daily for 3–5 days, then weekly for 1–2 months
until copper levels normalize. Thereafter, oral daily copper therapy
can be resumed. In contrast to the neurologic manifestations, most of
the hematologic indices completely normalize in response to copper
replacement therapy.

ULNAR NEUROPATHY AT THE ELBOW—”CUBITAL TUNNEL SYNDROME”
The ulnar nerve passes through the condylar groove between the
medial epicondyle and the olecranon. Symptoms consist of paresthesias, tingling, and numbness in the medial hand and half of the fourth
and the entire fifth fingers, pain at the elbow or forearm, and weakness.
Signs consist of decreased sensation in an ulnar distribution, Tinel’s
sign at the elbow, and weakness and atrophy of ulnar-innervated
hand muscles. The Froment sign indicates thumb adductor weakness and consists of flexion of the thumb at the interphalangeal joint
when attempting to oppose the thumb against the lateral border of
the second digit. EDx may show slowing of ulnar motor NCV across
the elbow with prolonged ulnar sensory latencies. Treatment consists
of avoiding aggravating factors, using elbow pads, and surgery to
decompress the nerve in the cubital tunnel. Ulnar neuropathies can
also rarely occur at the wrist in the ulnar (Guyon) canal or in the hand,
usually after trauma.
RADIAL NEUROPATHY
The radial nerve winds around the proximal humerus in the spiral
groove and proceeds down the lateral arm and enters the forearm,
dividing into the posterior interosseous nerve and superficial nerve.
The symptoms and signs consist of wristdrop; finger extension weakness; thumb abduction weakness; and sensory loss in the dorsal web
between the thumb and index finger. Triceps and brachioradialis
strength is often normal, and triceps reflex is often intact. Most cases
of radial neuropathy are transient compressive (neuropraxic) injuries
that recover spontaneously in 6–8 weeks. If there has been prolonged
compression and severe axonal damage, it may take several months
to recover. Treatment consists of cock-up wrist and finger splints,
avoiding further compression, and physical therapy to avoid flexion
contracture. If there is no improvement in 2–3 weeks, an EDx study
is recommended to confirm the clinical diagnosis and determine the
degree of severity.

2/9/15 5:11 PM

