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may present with well-defi ned symptoms of ulnar 
nerve compression at the elbow; electrical studies, 
however, may have normal results in the ulnar nerve 
but reveal changes of carpal tunnel syndrome (which 
may be either subclinical or less symptomatic to the 
patient). Post-traumatic thickening of the brachial 
fascia in the distal arm can produce a simultaneous 
median and lateral antebrachial nerve compression. 
When more than one nerve is suspected in the neural 
compression process, a more proximal lesion such as 
the brachial plexus, must be ruled out as the site of 
the pathologic process.

2. A nerve can be compressed at more than one level; 
that is, a “double crush” lesion may exist. This most 
commonly occurs at the neck and the wrist but can 
also occur at other locations such as the thoracic 
outlet and the cubital tunnel.

3. Two separate neurologic processes may coexist. For 
example, a patient who is wheelchair-bound from a 
syrinx may develop hand atrophy, which represents 
new bilateral ulnar nerve compression rather than 
progression of the syrinx. Thus, on occasion, it is nec-
essary to direct one’s conservative or surgical atten-
tion to two nerves, two sites on one nerve, or even 
two neurologic conditions to address the patient’s 
presenting symptoms and new neurologic fi ndings.

Some patients are prone or predisposed to sequential 
neural compression lesions. There are predisposing 
factors for multiple neural entrapment lesions. A group 
of substances, such as sorbitol, can cause an increase in 
intrafascicular pressure, which can predispose a patient 
with diabetes mellitus to a neural compression lesion. 
Hereditary neuropathies also occur; despite genetic 
advances, the mechanism of dysfunction is not fully 
understood. Congenital anomalies of the elbow, such as 
from a lacertus fi brosus variant or a ligament of Struthers, 
may result in nerve compression lesions. Developmental 
changes from hypertrophied muscles may lead to com-
pressive neuropathies, such as a pronator syndrome in 
an athlete. Trauma may induce a nerve compression 
syndrome either acutely or chronically, either from 
bony or associated soft tissue changes.

Recurrent neural compression lesions also occur. A 
physician may successfully care for an individual’s 
neural compression only for another nerve compression 
to arise a few months or years later that affects the same 
peripheral nerve or another nerve.132,139,198 Usually, tech-
nical factors at surgery can prevent recurrent lesions. 
Free gliding of the nerve with elbow fl exion and exten-
sion and forearm rotation helps prevent late postopera-
tive symptoms. If a nerve is fi xed by adhesions or 
scarring or at a fracture site, it is not just a matter of 
entrapment. A traction neuritis can exist as well. As the 
joint moves, the nerve is tethered and can be stretched. 
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INTRODUCTION

The diagnosis of a nerve entrapment lesion arising at 
the elbow can be relatively straightforward if the history, 
physical examination, electromyographic (EMG), and 
imaging studies, when indicated, all confi rm the diagno-
sis and the localization of the lesion.12,32,47,87,93,138 However, 
when the history and physical examination do not cor-
respond or the electrophysiologic or imaging studies do 
not support a specifi c clinical diagnosis, then problems 
can arise. Therefore, one must apply the same system-
atic, thoughtful approach to the care of every patient. 
One can then put all of the data of the clinical puzzle 
together to offer appropriate treatment.

Sometimes, historical information can be misleading. 
For example, it is not uncommon for an elderly patient 
to say that his or her fi ngers are “stiff” when in reality 
the fi ngers are numb. Stiffness suggests an arthritic 
process, whereas numbness suggests involvement of the 
peripheral neurologic system in the pathologic process.

Other times, physical fi ndings may be diffi cult to 
interpret. Persistent pain about the lateral aspect of the 
elbow that is resistant to all forms of conservative treat-
ment as well as operative treatment directed to the lateral 
epicondyle may represent resistant lateral epicondylitis, 
entrapment of the posterior interosseous nerve alone, or 
both entities. In this instance, EMG studies, more com-
monly than not, do not help establish the diagnosis of 
resistant “tennis elbow” due to posterior interosseous 
nerve compression or localize the pathologic process. If 
both conditions are believed to be present on clinical 
grounds, then management of both lesions needs to be 
addressed simultaneously to relieve the patient’s 
symptoms.

Other issues may confound the clinical picture and 
the treating physician:

1. Simultaneous peripheral nerve compressions may 
occur, whether from related or unrelated causes.25 For 
example, a diabetic patient may present with symp-
toms related to concurrent carpal tunnel syndrome 
and cubital tunnel syndrome. An active individual 
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If the ulnar nerve is transposed anteriorly (especially if 
it has not been transposed in a straight line), ulnar 
neuritis can develop at a later date. Similarly, if the 
medial epicondyle is resected and the nerve becomes 
adherent to the medial epicondylectomy site, resistant 
ulnar nerve neuritis can develop after the primary 
surgery.

Certain principles apply to the surgical management 
of entrapment lesions. Wide exposure is often necessary 
to defi ne the normal anatomy and the pathologic region. 
The nerve should be identifi ed in a healthy region 
proximally and distally both grossly and microscopi-
cally; only then should the nerve be traced to the 
pathologic region. Surgery should be guided by the use 
of internervous planes, and gentle handling of the nerve 
is critical. During the wide decompression, care must be 
given to the cutaneous nerves. Patients who have 
entrapment lesions are prone to develop symptomatic 
postoperative skin neuromata; their initial symptoms 
related to the nerve compression lesion may disappear 
postoperatively to be replaced by a different type of 
neuromatous pain. In particular, at the elbow level, the 
medial cutaneous nerve of the forearm is susceptible 

during ulnar nerve transposition and median nerve 
decompression, and the posterior cutaneous nerve of 
the forearm is at risk with posterior interosseous nerve 
neurolysis. In the majority of cases of nerve compres-
sion, external neurolysis is the usual operative interven-
tion. Internal neurolysis, when indicated, should be 
limited to the neural segment and the internal region 
clinically involved. The perineurium should rarely, if 
ever, be violated. Nerves should be placed in healthy 
beds away from scar tissue. Intraoperative nerve action 
potentials may help in the management of more 
advanced lesions. Postoperative care should emphasize 
early mobilization. Early motion can improve neural 
gliding. The development of a stiff joint can undo an 
otherwise successful nerve decompression.

A detailed understanding of the complex normal 
anatomy of this region and the “common” variants is 
essential for proper diagnosis and treatment of these 
conditions (Fig. 80-1). Careful history, serial examina-
tions and EMG studies, and at times, imaging modalities 
can usually localize the lesion or lesions. Early, accurate 
diagnosis and treatment are important for effective 
overall management of nerve compression lesions. 
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FIGURE 80-1 Major neurovascular and 
muscular relationships of the elbow region. 
(Redrawn from Hollinshead, W. H.: Anatomy 
for Surgeons, 3rd ed. Vol. 3. New York, Harper 
& Row, 1982.)
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Understanding the degree of nerve injury can help 
a physician predict recovery patterns and guide 
management.

NEUROPHYSIOLOGY OF NERVE 
COMPRESSION LESIONS

Nerve compression may be categorized as fi rst-, 
second-, third-, or fourth-degree neural lesions. This 
method was fi rst described by Sir Sydney Sunderland.184 
The earlier classifi cation of Sir Herbert Seddon (1943)157 
uses the terms neurapraxia, axonotmesis, and neurotmesis and 
can be correlated with Sunderland’s classifi cation in the 
following manner. A fi rst-degree lesion is a neurapractic 
lesion. A second-degree or mild third-degree lesion is 
an axonotmetic lesion. The neurotmetic lesion encom-
passes all of the fourth-degree lesions (the neuroma in 
continuity) and the advanced third-degree lesions. I 
prefer using Sunderland’s classifi cation when correlating 
clinical problems with the underlying nerve fi ber patho-
logic condition present (Table 80-1).139

With neural compression lesions, it is rare to have a 
pure fi rst-, second-, or third-degree lesion. Most often, 
these lesions are mixed. One of the degrees of injury 
usually predominates in a particular case.138 The lesion 
mix can be determined by serial physical examinations, 
preoperative and postoperative serial EMG studies, and 
knowledge of the duration of the partial or complete 
nerve compression lesions. A fourth-degree nerve com-
pression lesion is found most often when motor and 
sensory complete paralysis of a particular nerve has 
existed for more than 18 months.

The factors that affect return of nerve function fol-
lowing entrapment lesions are (1) the nerve fi ber pathol-
ogy, (2) the duration of the lesion and whether it is 
complete or partial, (3) the status of the end organs (i.e., 
motor and sensory), and (4) the level of the lesion.120 
When a nerve is entrapped, it is the peripheral fi bers 
that are the most vulnerable to the pathologic process. 
Similarly, the heavy myelinated fi bers are more suscep-
tible to compressive forces.

There appear to be several types of fi rst-degree injury. 
These lesions are correlated best when both the nerve 
fi ber pathologic processes and the clinical recovery fol-
lowing neurolysis are analyzed temporally. There are 
ionic96 and vascular40,109,117 lesions of nerve fi bers that 
respond to release by prompt recovery within, at times, 
hours of surgery. There is a structural fi rst-degree lesion, 
described by Gilliatt and colleagues64 and Ochoa,136 in 
which there is segmental injury to the nerve fi ber con-
sisting of segmental demyelination and remyelinization 
of just a few nodal segments of the fi bers. In this 
instance, the entire recovery process takes 30 to 60 days. 
The clinical implications of this particular lesion are as 
follows: whether the lesion is high or low in the nerve, 
it takes 30 to 60 days for neural function to be 
restored.

In contrast, in the second-degree lesion of nerve 
compression, there is degeneration from the point of 
injury distally. Regeneration of the nerve fi bers occurs 
within the intact basement membrane. This usually pro-
gresses at the rate of 1 mm or more a day from the site 
of the lesion. A low second-degree lesion recovers much 
more rapidly than a high lesion with second-degree 
compression. A second-degree brachial plexus injury 
often takes at least 15 months before the intrinsic muscles 
in the hand recover, and they often do not recover fully. 
The more proximal extrinsic muscles of the forearm 
recover function at about the ninth to the 12th month 
following a second-degree entrapment lesion of the bra-
chial plexus.

Third-degree injury due to neural entrapment occurs 
most frequently when other mechanical factors affecting 
nerves, such as traction and friction, are superimposed 
on the compression neuropathologic process. In the 
third-degree lesion, there is increased fi brosis in and 
about the nerve fi bers that causes further structural 
change and neural dysfunction. Nerves move with 
motion of the limb. If their mobility is restricted by 
adherence of the nerve about a joint, as for example at 
the site of a supracondylar fracture in which the ulnar 
nerve adheres to the posterior aspect of the distal 
humerus, movement of the joint without movement of 
the nerve can cause traction neuritis of the ulnar nerve, 
which, in turn, can produce a stovepipe appearance of 
the nerve. A markedly thickened ulnar nerve can be the 
source of chronic pain even when it is intact and 
functioning.

RADIAL NERVE

The radial nerve and its major branches, the posterior 
interosseous nerve and the superfi cial radial nerve, are 
vulnerable to compression forces from the level of the 
lateral head of the triceps through the region of the 
elbow, proximal forearm, and even into the distal 

TABLE 80-1 Correlation of Seddon and Sunderland 
Classifi cation of Nerve Injuries*

SUNDERLAND (DEGREE)

Seddon First Second Third Fourth Fifth

Neurapraxia

Axonotmesis

Neurotmesis

*Shaded areas indicate equivalent terms.
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forearm.27,53,133 Depending on which branch of the nerve 
is involved at the elbow, either pure motor (posterior 
interosseous nerve) or sensory (superfi cial radial nerve) 
paralysis can occur; rarely, motor and sensory involve-
ment can be due to a process in the proximal forearm 
affecting both branches rather than the radial nerve 
itself.

Relevant Anatomy
The radial nerve in the distal arm passes anteriorly, 
10 cm proximal to the lateral epicondyle (Fig. 80-2).80 At 
the level of the radiocapitellar joint, it divides into its 
major branches, the deep and the superfi cial radial 
nerves. In this passage, the radial nerve passes just deep 
to the fascia of the brachioradialis. Above the elbow, 
the radial nerve innervates the brachioradialis and the 
extensor carpi radialis longus. The motor branch to the 

extensor carpi radialis brevis arises from the superfi cial 
radial nerve in 58% of the population.155 It frequently 
arises as a separate terminal branch of the radial nerve 
with the posterior interosseous and superfi cial radial 
nerves.

At the elbow, the deep branch passes between the 
two heads of the supinator muscle, where it becomes 
the posterior interosseous nerve.31 The proximal edge of 
the supinator forms an arch for the posterior interosse-
ous nerve, the arcade of Frohse. The superfi cial radial 
nerve passes superfi cial to the supinator muscle. It is 
covered anteriorly by the brachioradialis. Recurrent 
vessels of the radial artery cross superfi cial and deep to 
these radial nerve branches. The posterior interosseous 
nerve courses in a dorsoradial direction in the proximal 
forearm. As it passes through the supinator, it innervates 
this muscle by multiple branches. Approximately 6 to 
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FIGURE 80-2 A, Dissection of the anterior 
aspect of the elbow demonstrating the 
anatomic relationship with the radial nerve. 
B, An enlarged view of the antecubital fossa 
shows the relationship of the posterior 
interosseous nerve to the supinator muscle and 
the arcade of Frohse. Note how the proximal 
superfi cial radial nerve is spared from 
compression by the arcade. (Redrawn from 
Spinner, M.: Injuries to the Major Branches of 
Peripheral Nerves of the Forearm, 2nd ed. 
Philadelphia, W. B. Saunders, 1978.)
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8 cm below the elbow joint, this nerve emerges from 
the supinator muscle, where it divides into its terminal 
motor branches to the extensor digitorum communis, 
extensor digiti minimi, extensor carpi ulnaris, abductor 
pollicis longus, extensor pollicis longus and brevis, and 
extensor indicis proprius.

Posterior Interosseous Nerve Syndrome
In cases of a high bifurcation, the deep branch may be 
compressed at the lateral intermuscular septum, 4 cm 
proximal to the lateral epicondyle. There is focal tender-
ness and often wrist and fi nger extensor weakness. In 
these rare cases, the superfi cial radial nerve lies anterior 
to the lateral intermuscular septum.

The deep branch can be compressed by a fi brous 
band or thickened proliferating rheumatoid synovium 
from the radiocapitellar joint,18,114,116 the radial recurrent 
artery, or the leading tendinous edge of the extensor 
carpi radialis brevis.119 Next, the posterior interos-
seous nerve can be compressed at the arcade of 
Frohse,54,118,134,152,163,168,196 the most common site of com-
pression. It may also be compressed by fi brotic bands 
within the midportion of the supinator26 and its distal 
end. Other causes of compression include adhesions at 
the anterior aspect of the distal humerus, muscular 
anomalies, vascular aberrations,41 bursae,2 infl ammatory 
thickening, and adherence of the extensor carpi radialis 
brevis119 tendinous origin to the proximal edge of the 
supinator on its radial side.19,20 Some have identifi ed 
focal constriction within the posterior interosseous 
nerve.71,94 Posterior interosseous nerve palsy may result 
from fractures124,179 or fracture-dislocations (Fig. 80-
3).122,171 Tardy posterior interosseous nerve palsy may 
also occur years after unreduced Monteggia fracture-
dislocations73,105 or after radial osteomyelitis (Fig. 80-4).176 
Tumors may compress the nerve primarily, which can 
be secondarily compressed by a structure such as the 
arcade of Frohse.7,11,17,151,178,200

Classically, the clinical presentation of this nerve 
paralysis is thought to be typically motor because the 
posterior interosseous nerve basically carries motor 
fi bers destined to innervate the extensor digitorum 
communis, extensor digiti minimi, extensor carpi ulnaris, 
abductor pollicis longus, extensor pollicis longus and 
brevis, and extensor indicis proprius. However, pain 
simulating lateral epicondylitis is also recognized as a 
common early presentation (see later discussion).19 
Because of the segmental innervation of the supinator, 
the proximal or distal location of the compression of 
this nerve in the supinator can be determined by evalu-
ating the electromyogram occasionally. Fibrillations in 
the supinator muscle suggest that the compression is 
proximal, at the arcade of Frohse. The pattern of involve-
ment of this nerve varies depending on whether the 
entire nerve is compressed or whether there is a partial 

paralysis. When the entire posterior interosseous nerve 
is compressed, the fi ngers and thumb cannot extend at 
the metacarpophalangeal level and the wrist deviates in 
a radial direction with wrist extension (because the 
branches to the extensor carpi radialis longus and brevis 

FIGURE 80-3 Fractures of the proximal radius often 
demonstrate posterior angulation, which places the 
posterior interosseous nerve in jeopardy. (Redrawn from 
Spinner, M., and Spinner, R. J.: Management of nerve 
compression lesions of the upper extremity. In Omer, G. E., 
Spinner, M., and Van Beek, A. L. [eds.]: Management of 
Peripheral Nerve Problems, 2nd ed. Philadelphia, W. B. 
Saunders, 1998.)

FIGURE 80-4 This patient presented with a partial 
posterior interosseous nerve palsy. Plain fi lms showed 
thickened cortices and a widened radial metaphysis, 
bony changes from an old osteomyelitis. (From Spinner, 
R. J., and Spinner, M.: Tardy posterior interosseous nerve 
palsy due to childhood osteomyelitis: A case report. J. Hand 
Surg. 22A:1049, 1997.)
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usually take off more proximally) (Fig. 80-5).15,197 An 
untreated partial paralysis commonly evolves into a 
complete paralysis. Wristdrop signifi es a lesion proximal 
to the posterior interosseous nerve branch (Fig. 80-6).

With partial paralysis, some of the digits, for example 
the fourth and fi fth fi ngers at the metacarpophalangeal 
joints, do not extend but the others do.41,66,78,126 This 
attitude looks like a “pseudoulnar” claw hand. In reality, 
there is no clawing but only a drop at the metacarpo-

phalangeal joint and no true hyperextension of the 
metacarpophalangeal joints of the fourth and fi fth 
fi ngers, as is present in a typical ulnar nerve palsy 
(Fig. 80-7).

Understanding the branching pattern of the posterior 
interosseous nerve can assist in further localization of 
partial lesions. Different patterns of presentation have 
been described and localized.72,77,173,181 These include 
dropped fi nger (all) and thumb deformity; dropped 
long-ring, and little fi nger (and extensor carpi ulnaris) 
deformity; dropped thumb (abductor pollicis longus, 

FIGURE 80-5 Patient with a complete posterior 
interosseous nerve paralysis showing inability to 
extend the fi ngers at the metacarpophalangeal 
joints as well as an inability to extend the thumb. 
The patient can dorsifl ex his wrist. Wrist 
dorsifl exion is in a radial direction through the 
intact extensor carpi radialis longus, which is 
innervated at or above the elbow. Sensation in 
the hand is intact. (From Spinner, M.: Injuries to the 
Major Branches of Peripheral Nerves of the Forearm, 
2nd ed. Philadelphia, W. B. Saunders, 1978.)

FIGURE 80-6 This patient has a complete radial nerve 
paralysis at the mid-arm level. Note the wristdrop with 
loss of fi nger extension at the metacarpophalangeal 
joints. The brachioradialis is paralyzed. Sensory loss is 
present in the autonomous zone of the radial nerve, 
that is, the dorsum of the thumb and fi rst web space. In 
addition there is sensory loss in the distributions of the 
posterior cutaneous nerve of the forearm and the lower 
lateral cutaneous nerve of the arm.

FIGURE 80-7 This patient has a complete low ulnar 
nerve palsy of the right hand with typical ulnar nerve 
clawing of the ring and little fi ngers. Note in this type of 
ulnar nerve palsy that there is hyperextension at the 
metacarpophalangeal joint typically seen with a claw 
fi nger. If a digit cannot be passively hyperextended at 
the metacarpophalangeal joint, a claw fi nger would not 
develop in the event of a low ulnar nerve paralysis. 
Sensation is absent in the palmar aspect of the little 
fi nger and ulnar half of the ring fi nger. Sensibility on 
the dorsal side is intact. (From Spinner, M., and Spinner, R. 
J.: Management of nerve compression lesions of the upper 
extremity. In Omer, G. E., Spinner, M., and Van Beek, A. L. 
[eds.]: Management of Peripheral Nerve Problems, 2nd ed. 
Philadelphia, W. B. Saunders, 1998.)
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extensor pollicis brevis and longus, and extensor indicis 
proprius) deformity; and dropped long and ring fi ngers 
only (“sign of the horns”). If surgery is entertained for 
incomplete lesions, the exit of the supinator should also 
be explored. In both partial and complete posterior 
interosseous nerve paralysis, sensation in the autono-
mous region on the dorsum of the fi rst web space of 
the hand is uninvolved.

On occasion, isolated superfi cial radial nerve entrap-
ment may occur in the elbow or proximal forearm 
region, but it is more commonly involved in the distal 
forearm or wrist. Isolated radial sensory paresthesias are 
usually secondary to irritations to the nerve in the 
region of the radial styloid. A compression neuropathy 
may occur in which this nerve penetrates the deep fascia 
in the midforearm between the brachioradialis and 
extensor carpi radialis longus.37 Focal tenderness usually 
identifi es the involved site.

Plain radiographs may be helpful in showing a fat 
stripe of a lipoma or a bony lesion in the vicinity of the 
radial neck (see Fig. 80-4). Ultrasound or magnetic reso-
nance imaging (MRI) may demonstrate an occult gan-
glion or elucidate a palpable mass by its imaging 
characteristics (Fig. 80-8).178 MRI is helpful in demon-
strating denervation atrophy and hyperintensity in the 
nerve, which may help confi rm a diagnosis or localiza-
tion of nerve compression, or both. Electrical studies 

typically demonstrate denervational changes in the 
muscles innervated by the posterior interosseous nerve. 
If there are no EMG abnormalities in the supinator, then 
one should have a suspicion that the compression lesion 
of the posterior interosseous nerve is at the distal end 
of this muscle rather than at its proximal end. The bra-
chioradialis and the extensor carpi radialis longus and 
brevis should not reveal any abnormalities in the typical 
posterior interosseous nerve syndrome because these 
muscles are innervated by the radial nerve proximal to 
the arcade of Frohse. Because of the overlap of posterior 
interosseous nerve syndrome with many cases of Par-
sonage-Turner syndrome, EMG should examine other 
muscles (e.g., shoulder muscles) to identify a more diffuse 
neurologic process that would favor the diagnosis of an 
infl ammatory disease. The favorable response of opera-
tive decompression in some patients with posterior 
interosseous nerve “entrapment” may well be due to a 
favorable natural history of Parsonage-Turner syn-
drome. I believe that Parsonage-Turner syndrome is 
underrecognized. For this reason, I recommend per-
forming decompression after 6 months of observation 
in patients with spontaneous onset of symptoms in 
whom mass lesions are not discovered and there has 
not been any clinical recovery.

Resistant Tennis Elbow 
(Radial Tunnel Syndrome)
For the most part, resistant tennis elbow is caused by 
degeneration or fascial tears at the lateral epicondyle. On 
occasion, persistent complaints have been attributed to 
either compression of the posterior interosseous nerve 
or to a combination of nerve compression and persistent 
localized epicondylitis.20,153,165 Resistant pain localized to 
the proximal forearm should suggest that entrapment of 
the adjacent posterior interosseous nerve may be an 
unrecognized factor.

Physical fi ndings frequently reveal tenderness, both 
over the lateral epicondyle and anteriorly over the 
course of the nerve as it passes through both heads of 
the supinator. On occasion, pain can be localized to the 
distal end of the supinator posteriorly at the junction of 
the middle and upper thirds of the proximal forearm. 
Pain may be increased with resisted active supination of 
the forearm or with resisted extension of the long fi nger 
with the elbow extended. There are no sensory abnor-
malities in the hand.

EMG studies in cases of resistant tennis elbow due 
to entrapment of the posterior interosseous nerve are 
often normal, even if the condition has been present for 
months and with defi nite clinical fi ndings. Conduction 
delays are observed rarely. Stress testing as described by 
Werner193 has sometimes been helpful in confi rming the 
diagnosis. Fibrillations in the muscles innervated by the 
posterior interosseous nerve are usually sparse, but if 

FIGURE 80-8 This patient had a near complete posterior 
interosseous nerve palsy associated with a 2.5 cm mass. 
Plain radiographs were unremarkable. Sagittal T1 (a)-
weighted MR images show a mass (*) iso-intense to 
muscle in the region of the radial neck and the 
supinator muscle (S). (From Spinner, R. J., Lins, R. E., 
Collins, A. J., and Spinner, M.: Posterior interosseous nerve 
compression due to an enlarged bicipital bursa confi rmed 
by MRI. J. Hand Surg. 18B:753, 1993.)
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present, they are most likely in the extensor indicis 
proprius. If fi brillations are widespread in the more 
severe lesions, weakness of the fi nger extensors and 
extensor carpi ulnaris is also usually evident.

Patients suspected of having coexisting lateral epicon-
dylitis and posterior interosseous nerve compression, 
who fail conservative treatment, should have both con-
ditions treated simultaneously. Patients with persistent 
pain after surgery for lateral epicondylitis should be 
suspected of having posterior interosseous nerve 
compression.121

Preferred Operative Exposure for the Entire 
Course of the Posterior Interosseous Nerve
When exposure of the entire posterior interosseous 
nerve is needed, the plane between the extensor carpi 
radialis brevis and the extensor digitorum communis 
(Fig. 80-9) is developed. The incision begins 5 cm proxi-
mal to the lateral epicondyle and passes over the lateral 
epicondyle down to the region of the origin of the out-
cropping muscles (abductor pollicis longus, extensors 
pollicis longus and brevis). The aponeurotic plane 
between the extensor carpi radialis brevis and the exten-
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FIGURE 80-9 A, Incision for 
extensile exploration of the radial 
nerve is helpful for exploring the 
radial nerve, the proximal half of 
the posterior interosseous nerve, 
and the superfi cial radial nerve. 
B, The interval between the 
brachioradialis and the brachialis 
and pronator teres is developed. 
C, The radial nerve and its major 
forearm branches, the posterior 
interosseous and the superfi cial 
branches are exposed. (Redrawn 
from Spinner, M.: Injuries to the 
Major Branches of Peripheral Nerves 
of the Forearm, 2nd ed. Philadelphia, 
W. B. Saunders, 1978.)
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sor digitorum communis is developed from distal to 
proximal (Fig. 80-10). Identifi cation of the plane is facili-
tated by passive motion of the fi ngers while the wrist is 
held steady, and the plane can be developed by blunt 
dissection. The supinator muscle is seen in the depth of 
the wound as these muscles are liberated. To gain com-
plete exposure to the proximal end of the supinator, the 
extensor carpi radialis brevis tendon can be detached 
from its origin at the lateral epicondyle. At times, the 
distal portion of the origin of the extensor carpi radialis 
longus is detached, if necessary, for complete exposure 
of the underlying arcade of Frohse. This is facilitated 
with elbow fl exion. Adherence of the tendinous origin 
of this muscle to the lateral portion of the supinator 
muscle is frequently found and is freed to give exposure 
to the proximal end of the supinator. One can identify 
the posterior interosseous nerve by fl exing the elbow 
and by palpating the nerve’s course as it passes obliquely 
through the supinator in a dorsoradial direction. By 
gently spreading longitudinally through the fat on both 
sides of the nerve with a right-angled hemostat, the 

nerve can be isolated. Because there are recurrent vessels 
in the vicinity, dissection must be gentle. Any vessels 
crossing the nerve should be clamped and tied individu-
ally. When the posterior interosseous nerve is identifi ed 
proximal to the arcade of Frohse, a vasoloop is passed 
about it so that its identity and continuity are main-
tained. The arcade of Frohse may be found to be thick-
ened. A hemostat is placed deep to the arcade but 
superfi cial to the nerve, and the arcade is incised, liberat-
ing the most proximal portion of the nerve. If further 
surgery is necessary, the entire posterior interosseous 
nerve can be traced and brought into direct view. Com-
pression of the proximal and distal region has been 
described, as well as compression of the nerve in its 
midportion.177 Epineurotomy of the posterior interosse-
ous nerve at the site of its compression on occasion may 
be deemed necessary. Microsurgical technique should 
be used when this is indicated.

The detailed anatomy of the nerve supply to the 
extensor digitorum communis is important because 
this muscle obtains its innervation from branches of the 
terminal portion of the posterior interosseous nerve that 
run at right angles to the plane of the forearm in the 
distal portion of the proximal third of the forearm (see 
Fig. 80-10).173 The operating surgeon should not sweep 
the planes between the extensor digitorum communis 
and the supinator because these branches are vulnera-
ble. Furthermore, strong retraction posteriorly of the 
extensor digitorum communis in this area could damage 
the nerve supply to this important muscle.

The tendinous origin of the extensor carpi radialis 
brevis tendon is not reattached. Increasingly it has been 
recognized that the thick tendon of origin of this muscle 
in its distal prolongation passes directly over the arcade 
of Frohse. The combination of frictional and compres-
sive irritation from this structure may be a major factor 
in the development of the radial tunnel syndrome. For 
this reason, a 3- to 4-cm portion of its most proximal 
tendinous origin may be excised. The tourniquet is 
released, and hemostasis is obtained. If the patient had 
lateral epicondylar pain and tenderness preoperatively, 
then at this time, the lateral epicondyle can be drilled or 
a small portion excised. The skin is closed, and the arm 
is immobilized in long arm plaster splints with the elbow 
at 90 degrees, the forearm in mid-position, and the wrist 
in a functional position. The immobilization is continued 
for 2 weeks, and the limb is gradually mobilized.

If a limited approach to the proximal portion of the 
supinator is needed, I prefer an anterior exposure of 
the posterior interosseous nerve. The lesion localized to 
the arcade of Frohse is approached by developing the 
plane proximal to the elbow between the brachialis and 
brachioradialis (see Fig. 80-9). Distal to the elbow, the 
anatomic dissection is continued, and the plane between 
the brachioradialis and the pronator teres is developed. 

ECU
EDC

Radial n.

Supinator
ECRB
ECRL
BRPosterior

interosseous n.

Arcade
of Frohse
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digitorum
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FIGURE 80-10 Details of the innervation provided by the 
posterior interosseous nerve. The nerve may be traced 
to the supinator showing the terminal branches (BR, 
brachioradialis; ECRB, extensor carpi radialis brevis; 
ECRL, extensor carpi radialis longus; ECU, extensor 
carpi ulnaris). (Redrawn from Spinner, M.: Injuries to the 
Major Branches of Peripheral Nerves of the Forearm, 2nd 
ed. Philadelphia, W. B. Saunders, 1978.)
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If the dissection is diffi cult because of scarring or muscle 
anomalies, the superfi cial radial nerve can be identifi ed 
distally and traced proximally to the main radial nerve 
and then to the deep branch. Any obstructing collateral 
vessels are ligated. The proximal third of the posterior 
interosseous nerve can be best visualized with this 
exposure. If necessary, the rest of the nerve can be fol-
lowed by a separate posterior approach.

A longitudinal transmuscular approach through the 
brachioradialis has been popularized by Lister and asso-
ciates.107 It provides direct access to the nerve from the 
radiohumeral level to the midsupinator (Fig. 80-11).

When there has been prior surgery in the region, an 
anterior and separate posterior incision may be neces-
sary to expose the radial nerve and its branches safely.

ULNAR NERVE

Relevant Anatomy
At the elbow, the ulnar nerve90 passes posterior to the 
medial epicondyle through the cubital tunnel. The cubital 
tunnel retinaculum137 (Fig. 80-12) seems to be the pre-
dominant site of pathology for patients with primary 
symptoms. In the proximal arm, the nerve descends in 
the anterior compartment. In the majority of upper 
extremities, the ulnar nerve crosses from the anterior to 
the posterior compartment in the distal arm. The anatomy 
of the region (about 8 cm proximal to the medial epi-
condyle), corresponding to the so-called arcade of 

Struthers, is controversial.164 The ulnar nerve, similarly, 
passes from posterior to the medial epicondyle to the 
anterior compartment of the forearm a few centimeters 
distal to the medial epicondyle and the cubital tunnel.

In the arm, there usually are no branches of the ulnar 
nerve of signifi cance. Occasionally there is a variant high 
take-off of a motor branch to the fl exor carpi ulnaris 
in the distal arm. The dorsal cutaneous nerve of the 
forearm, the sensory branch to the dorsoulnar aspect of 
the hand, rarely has been observed to arise in the proxi-
mal rather than the distal forearm. At the elbow level, 
the fi rst branch is usually an expendable articular branch 
that arises just distal to the medial epicondyle; next are 
usually varying branches of the fl exor carpi ulnaris and 
the motor branch to the fourth and fi fth fl exor digito-
rum profundus muscles. Stimulation of these branches 
can help the physician in deciphering whether the 
branch is a motor branch to an end organ or an articu-
lar branch. In addition, fascicular mobilization of these 
branches can be performed safely for a distance up to 
6 cm to facilitate ulnar nerve transposition.192

Etiology
Ulnar nerve compression lesions may be due to many 
factors.4,69,110,140,141,189,190 At the elbow level, spontaneous 
compression neuritis is well known as the cubital tunnel 
syndrome.49 It is second only to carpal tunnel syndrome 
in its frequency.

Ulnar nerve lesions may be due to compression, 
stretch, traction, friction, or a combination of these. 
Direct pressure on the posterior aspect of the elbow 
can compress the nerve and is seen in patients follow-

Brachioradialis m.

Radial n.

Post. interosseous n.

Superficial radial n.

Arcade of Frohse

Cut tendon of
origin of the ECRB

Lister’s approach

FIGURE 80-11 An extensile exposure of the forearm to 
demonstrate the radial nerve may be accomplished by 
the surgical excisions shown here. The data outlined by 
Lister may be used to aid in performing an extensile 
exposure to the radial tunnel.

Ulnar n.

Cubital
tunnel
retinaculum

FCU

FIGURE 80-12 The cubital tunnel retinaculum seems to 
be the predominant site of pathology for patients with 
primary ulnar nerve symptoms at the elbow. (Redrawn 
from O’Driscoll, S. W., Horii, E., Carmichael, S. W., and 
Morrey, B. F.: The cubital tunnel and ulnar neuropathy. J. 
Bone Joint Surg. 73B:613, 1991.)
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ing coma, in surgical cases, or even in those who use 
wheelchairs. Flexion of the elbow may exacerbate 
symptoms, because it causes tightening and narrowing 
of the cubital tunnel and traction-related deformation 
of the nerve.60 The tendinous origin of the fl exor carpi 
ulnaris can compress this nerve between its ulnar and 
humeral heads with elbow fl exion.6 Extrinsic pressure 
on the nerve may result from the anconeus epitroch-
learis,29,102 a variant muscle crossing the ulnar nerve in 
the region of the medial epicondyle, or from adhesions. 
Tumors130 such as ganglia14,89 may also be a causative 
factor.

A hypermobile ulnar nerve can produce symptoms.23 
This usually occurs during elbow fl exion, as the nerve 
dislocates from the undersurface of the medial epicon-
dyle to a position anterior to the epicondyle. Snapping 
of the medial triceps43,75,149,154,175 may be found in associa-
tion with a dislocating ulnar nerve, and this can result 
in elbow pain, snapping, and ulnar nerve symptoms 
(Figs. 80-13 and 80-14). Persistent pain after an other-
wise successful ulnar nerve transposition may represent 
unrecognized snapping of the triceps.

Bony changes at the elbow, whether acute or 
chronic, can result in ulnar nerve symptoms. Fracture-
dislocations, medial epicondylar fractures, arthritic 
changes from osteoarthritis or rheumatoid arthritis,45,104 
callus, heterotopic bone, and spurs have been impli-
cated. Both cubitus valgus and varus deformities1,56,188 
may produce late ulnar nerve symptoms at the elbow.

Iatrogenic causes of secondary ulnar nerve compres-
sion are numerous and related to technical factors.57 
Compression may occur when the ulnar nerve is trans-

posed anteriorly and is insuffi ciently mobilized, proxi-
mally or distally.169,170 After a previous transposition, 
secondary compression can be found proximally at the 
level of the so-called arcade of Struthers or distally 
where the ulnar nerve passes in the region of the 
common aponeurosis for the humeral head of the fl exor 
carpi ulnaris and the origin of the fl exor digitorum 
superfi cialis.86 If these aponeurotic areas are not released 
suffi ciently both proximally and distally (Fig. 80-15), 
then potential secondary sites of entrapment are created, 
which can produce symptoms.172 The medial intermus-
cular septum should be excised because it, too, is a 
common cause of secondary ulnar nerve entrapment. 
However and whenever, the ulnar nerve is transposed, 
it should be transposed anteriorly without kinking. Tight 
slings used to maintain the nerve in an anterior position 
may result in secondary compression.103,108 Furthermore, 
traction neuritis can result when the nerve is transposed 
into a groove in the fl exor-pronator group of muscles. 
When the nerve heals in the muscular groove, the lon-
gitudinal fi brotic aponeuroses of fl exor muscles of the 
medial aspect of the elbow can produce secondary trac-
tion neuritis.

Clinical Presentation
A patient with an ulnar nerve lesion at the elbow typi-
cally presents with a combination of elbow pain and 
sensory and motor complaints. It usually begins with 
intermittent paresthesias in the ring and little fi ngers that 
are aggravated by elbow fl exion and frequently awaken 
the patient. Sensory loss in the ring and little fi ngers of 
the hand usually occurs later, but sensory loss in the 

Medial epicondyle

Medial head of triceps
First snap–

Ulnar n.
Second snap–

Medial head of triceps

Ulnar n.

FIGURE 80-13 The ulnar nerve can be palpated within the cubital tunnel with the elbow in extension. 
Then with passive or active fl exion of the elbow, the examiner can assess whether the ulnar nerve or 
another structure, such as a portion of the medial head of the triceps or an anomalous triceps tendon, 
moves anterior to the medial epicondyle. (Redrawn from Spinner, R. J., and Goldner, R. D.: Snapping of 
the medial head of the triceps and recurrent dislocation of the ulnar nerve: Anatomical and dynamic factors. 
J. Bone Joint Surg. 80A:239, 1998.)
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FIGURE 80-14 A, Magnetic resonance imaging can demonstrate a snapping triceps and dislocating 
ulnar nerve. Here the ulnar nerve (1) and a portion of the medial head of the triceps (2) are anterior 
to the medial epicondyle (E) with the elbow fully fl exed. Computed tomography or real-time 
ultrasonography can also confi rm the diagnosis. Imaging, however, is not necessary for confi rmation 
of a diagnosis. Patients undergoing ulnar nerve surgery should be examined preoperatively and 
intraoperatively, with the elbow in fl exion and extension, so that the surgeon can evaluate whether 
the medial head of the triceps snaps over the medial epicondyle. R, radius; U, ulna. B, Corresponding 
artist drawing shows the position of the ulnar nerve and the medial head of the triceps to the medial 
epicondyle in full extension and fl exion. O, olecranon; T, triceps. (A from Spinner, R. J., Hayden, F. R., Jr., 
Hipps, C. T., and Goldner, R. D.: Imaging the snapping triceps. A.J.R. Am. J. Roentgenol. 167:1550, 1996; 
B redrawn from Khoo, D., Carmichael, S. W., and Spinner, R. J.: Ulnar nerve anatomy and compression. 
Orthop. Clin. North Am. 27:317, 1996.)

Traction-compression type mechanical
neuropathy of ulnar nerve

Intact arcade

FIGURE 80-15 Tethering of the ulnar nerve may result 
from a previous (incomplete) decompression. (From 
Spinner, M., and Spinner, R. J.: Nerve decompression. In 
Morrey, B. F. [ed.]: Master Techniques in Orthopaedic 
Surgery: The Elbow, 2nd ed. Philadelphia, Lippincott 
Williams & Wilkins, 2002.)

dorsoulnar aspect of the hand is a classic localizing sign. 
Usually, there are no sensory abnormalities in the 
forearm. The sensory fi bers and the intrinsic motor 
fi bers lie more peripherally than the fi bers of the fl exor 
digitorum profundus or the fl exor carpi ulnaris and may 
explain their vulnerability early on. Motor weakness 

may be progressive in both the extrinsics and the intrin-
sics; at times, signifi cant motor fi ndings can be present 
with minimal sensory symptoms. With paralysis of the 
fl exor digitorum profundus to the ring and little fi ngers, 
there is usually minimal clawing or no clawing of the 
ring and little fi ngers. With partial lesions, clawing may 
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be more pronounced if the fl exor digitorum profundus 
muscles are intact and the intrinsic muscles are atro-
phic.113,182 However, if the metacarpophalangeal joints of 
the ring and little fi ngers cannot hyperextend because 
of innate tightness of the volar plates, then clawing will 
also not be observed.

A mechanical lesion of the ulnar nerve at the elbow 
may present with different clinical patterns in different 
patients because of the presence or absence of neural 
anomalies and the extent of involvement of the nerve. 
There are numerous variations in fi bers carried within 
the ulnar nerve at the elbow level.169 In 15% of upper 
extremities, the median nerve will carry many of the 
intrinsic motor fi bers to pass from the median nerve or 
the anterior interosseous nerve branch of the median 
nerve to the ulnar nerve in the midforearm.

The sensory pattern typical of an ulnar nerve lesion 
at the elbow with diminished or absent sensation on the 
dorsoulnar aspect of the hand100 may not be observed. 
This may occur when other sensory nerves take over 
the area usually supplied by the dorsal cutaneous 
branch of the forearm. One variant sensory pattern is 
observed when the superfi cial radial nerve not only 
innervates the dorsal radial aspect of the hand but also 
extends to supply the dorsoulnar aspect. Furthermore, 
sensation in all of the ring and middle fi ngers can be 
affected in some complete ulnar nerve lesions.

Differential Diagnosis
In the differential diagnosis, a nerve lesion that involves 
the cervical foramina, as in cervical arthritis, can present 
with ulnar nerve type symptoms. Restriction and pain 
on movement of the neck, positive foraminal compres-
sion maneuvers, arthritic changes seen radiographically, 
and cervical paravertebral muscle electrical abnormali-
ties are usually noted. Short segment stimulation may 
be effective in isolating the level of the compression to 
the ulnar nerve at the elbow.46

Another frequent site for exclusion is the thoracic 
outlet. The medial components of the plexus (lower 
trunk, or C8 and T1) are most frequently involved. 
Radiation of paresthesias along the inner aspect of the 
arm with symptoms extending to the ring and little 
fi ngers is a common neural presentation. Clinical signs 
characteristic of thoracic outlet syndrome, including a 
positive percussion sign, or a positive Adson or Wright 
test, or hyperabduction maneuver, or the presence of an 
arterial bruit with abduction or extension, may help 
localize the pathologic process to the thoracic outlet, but 
one should also be aware of the presence of false-
positive physical examination fi ndings in the normal 
population. EMG studies in patients with neurogenic (or 
true) thoracic outlet syndrome have abnormalites 
beyond the ulnar nerve territory, whereas those with 
thoracic outlet symptoms (or disputed thoracic outlet 

syndrome) have normal EMG studies. The absence of 
ulnar F-wave abnormalities and cervical paravertebral 
fi brillations and the presence of an ulnar nerve conduc-
tion delay distally across the elbow can be suggestive 
fi ndings of a lesion at the elbow. However, double crush 
lesions can occur and patients who have persistent 
symptoms after elbow surgery may have a more proxi-
mal lesion.

Entrapment in the hand is much less common than 
entrapment at the elbow; entrapment in the forearm is 
even rarer. Depending on the level of nerve involvement, 
varying clinical signs and symptoms become manifest. 
In a full-blown lesion in Guyon’s canal, there is usually 
more signifi cant (“paradoxical”) clawing of these digits 
because the fl exor digitorum profundus is functioning 
(see Fig. 80-7). The sensation on the dorsoulnar aspect 
of the hand is intact, whereas the palmar aspect of the 
hand may have some hypesthesia. Lesions of the ulnar 
nerve in the proximal forearm have fi ndings similar to 
those at the elbow, whereas in the middle and distal 
forearm, symptoms depend on the relationship of the 
lesion to the motor branch of the fl exor digitorum 
profundus and the dorsal cutaneous branch of the 
forearm. A lesion distal to the take-off of the motor 
branch of the fl exor digitorum profundus is usually seen 
in patients with clawing. A lesion proximal to the dorsal 
cutaneous branch presents with numbness in the dor-
soulnar aspect of the hand.

Conservative Treatment
In the milder cases, a trial of conservative treatment 
is often helpful. Avoidance of prolonged elbow fl exion, 
especially at night, is helped by an elbow splint with the 
elbow maintained in a semifl exed position of about 60 
degrees. During the day, resting the elbow on a table 
should be avoided. A 4- to 6-week trial of these mea-
sures is worthwhile.

Operative Treatment
There are several different approaches for the surgical 
intervention of the ulnar nerve: simple decompression, 
medial epicondylectomy, subcutaneous, intramuscular 
and submuscular transposition and endoscopic or 
arthroscopic techniques. Many surgeons over the years 
have passionately advocated a particular technique 
under all circumstances, whereas others have suggested 
that the choice of operative procedure52 should be fi tted 
to the patient’s symptoms and the EMG fi ndings. Despite 
these opinions, recent prospective studies performed in 
primary cases have not demonstrated any statistical dif-
ferences between simple decompression and the differ-
ent types of anterior transposition.8,10,61,128,202 As a result, 
simple decompression in these cases is becoming more 
commonly performed. In secondary cases, submuscular 
transposition is the procedure of choice.
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For mild and moderate ulnar nerve compression, I 
perform a simple release of the cubital tunnel.24 If the 
nerve is noted to dislocate intraoperatively after release, 
I perform an anterior subcutaneous translocation, the 
same procedure that I perform currently in most patients 
with severe ulnar neuropathy. If the patient has no fat 
in the subcutaneous tissue, or in revision surgery, I 
prefer the Learmonth procedure, the submuscular ante-
rior translocation of the ulnar nerve.101,103 I do not 
perform submuscular transposition in patients with 
rheumatoid arthritis or in those with post-traumatic 
medial bony changes.

Preferred Operative Exposure for Simple 
Decompression of the Ulnar Nerve
Under monitered anesthetic care, the ulnar nerve is 
exposed through a 4- to 5-cm posteromedial incision 
to the elbow centered at the level of the olecranon 
groove. The ulnar nerve is identifi ed just proximal to 
the elbow. A vasoloop is placed around the ulnar nerve. 
With the nerve protected, it is traced through the cubital 
tunnel retinaculum and a portion of the fl exor carpi 
ulnaris. An occult lesion, such as a joint-related ganglion 
is looked for posterior to the nerve without circumfer-
ential mobilization of the nerve. The medial intermus-
cular septum is not resected. Proximal release is not 
done. The stability of the nerve and the position of the 
medial triceps is assessed with passive elbow range of 
motion.

Preferred Operative Exposure for Anterior 
Transposition of the Ulnar Nerve
The incision extends 5 cm proximal to the medial epi-
condyle and 4 cm distal to the medial epicondyle on the 

posteromedial side of the elbow (Fig. 80-16A). The V-
shaped fl ap formed at the elbow level is undermined 
subcutaneously and is retracted medially. The medial 
cutaneous nerves of the forearm and arm are identifi ed 
and preserved by vasoloops about them. Avoidance of 
injury to them is important because patients affl icted 
with ulnar entrapment lesions are vulnerable to symp-
tomatic postoperative skin neuromata.38 The plane 
between the subcutaneous fat and the brachial and 
antebrachial fascia in the distal arm is delineated and 
undermined. The medial intermuscular septum is seen, 
and the ulnar nerve is identifi ed just posterior to the 
medial intermusclar septum in the distal third of the 
arm. In approximately 70% of limbs, muscular fi bers of 
the medial head of the triceps have been reported to 
cross the ulnar nerve and attach to the so-called arcade 
of Struthers, 8 cm proximal to the medial epicondyle. If 
these muscular fi bers of the medial head of the triceps 
are noted, it is a clear indication that the ulnar nerve 
must be liberated in this area (see Fig. 80-16B). The 
medial intermuscular septum is cleared posteriorly of 
muscular fi bers to the level of the humerus. Anteriorly, 
the medial intermuscular septum is separated with care 
from the neurovascular bundle. The inferior ulnar col-
lateral vessels, which penetrate the intermuscular septum, 
can be preserved, and the medial intermuscular septum 
is excised (see Fig. 80-16C). The ulnar nerve is mobilized. 
Its external longitudinal vessels are kept in continuity 
with the nerve. The transverse components of the vas-
cular supply can be cauterized, preferably with a bipolar 
unit, keeping the external and internal vascular supply 
intact. At the level of the posterior aspect of the medial 
epicondyle, the ulnar nerve is liberated and an articular 
branch to the adjoined surface is sacrifi ced. One or two 
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FIGURE 80-16 A, Anterior 
translocation of the ulnar 
nerve requires exposure of the 
medial intermuscular septum 
and the so-called arcade of 
Struthers. B, The arcade has 
been released. C, A portion of 
the medial intermuscular 
septum is then removed, and 
the ulnar nerve is brought 
forward anterior to the fl exion 
axis of the elbow. (Redrawn 
from Spinner, M.: Injuries to the 
Major Branches of Peripheral 
Nerves of the Forearm, 2nd ed. 
Philadelphia. W. B. Saunders, 
1978.)
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rubber bands are placed about the ulnar nerve to aid 
in the dissection. Distal to the medial epicondyle, the 
ulnar nerve is identifi ed as it passes through the cubital 
tunnel. The tendinous arch for the origin of the fl exor 
carpi ulnaris of the humerus and ulna in the proximal 
region is identifi ed. The humeral attachment is detached, 
and the interval between the common aponeurosis of 
the fl exor carpi ulnaris humeral head and the fl exor 
digitorum superfi cialis is defi ned. The ulnar nerve is 
identifi ed distally, deep to the fl exor carpi ulnaris. Its 
common fi brous aponeurosis is liberated to free the 
ulnar nerve in the proximal forearm. The multiple 
branches of the fl exor carpi ulnaris are preserved. The 
motor branch to the fl exor digitorum profundus of the 
ring and little fi ngers is also identifi ed and preserved. 
The ulnar nerve is mobilized in the proximal third of 
the forearm with the use of loupe magnifi cation and 
microsurgical technique to permit nontethered anterior 
translocation.67 At this point, the nerve can be placed in 
a subcutaneous plane or placed in a submuscular posi-
tion. A loose fasciodermal sling44 or the medial inter-
muscular septum145 may be used to stabilize the ulnar 
nerve; before wound closure, the elbow should be pas-
sively fl exed and extended to ensure that ulnar nerve 
compression has been eliminated and to check that 
snapping of the medial portion of the triceps is not 
present.175 If snapping of the medial triceps is identifi ed 
either preoperatively or intraoperatively, one can trans-

pose laterally or excise the offending dislocating portion 
of the medial triceps.

To proceed with the Learmonth procedure, the 
median nerve is identifi ed proximal to the lacertus fi bro-
sus in the distal arm and a rubber band is placed around 
it (Fig. 80-17). The median nerve is found deep to the 
brachial fascia at the elbow level medial to the brachial 
artery. The lacertus fi brosus in the proximal forearm is 
incised longitudinally. The next step in the dissection is 
to detach the muscles of the fl exor-pronator group 1 cm 
distal to the medial epicondyle. To accomplish this, a 
tonsillar clamp is placed from the radial side of 
the fl exor-pronator group of muscles 1 cm distal to the 
medial epicondyle and passed medially deep to the 
fl exor-pronator group of muscles to exit in the region 
of the cubital tunnel. The tonsillar clamp is passed 
superfi cial to the ulnar collateral vessels on the anterior 
aspect of the medial side of the forearm. The fl exor-
pronator origin is incised sharply. The brachial fascia 
is identifi ed. By a combination of sharp dissection and 
periosteal stripping, the fl exor-pronator group of muscles 
is stripped distally. The tourniquet is released. Any 
additional bleeding is brought under control either by 
ties or with the bipolar electrocautery. The ulnar nerve 
is translocated anteriorly adjacent to the median nerve, 
and the fl exor-pronator origin is repaired (Fig. 80-17B). 
Z-lengthening or advancement of the fl exor-pronator 
origin can also be performed.33-35,135 The subcutaneous 
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FIGURE 80-17 A, Extensive skin incision is employed for translocation of the ulnar nerve. This allows 
exposure of the proximal aspect of the medial intermusuclar septum and the so-called arcade of 
Struthers. B, Submuscular translocation (Learmonth) technique requires proximal dissection of the 
ulnar nerve and release of the medial intermuscular septum approximately 8 cm proximal to the 
fl exor-pronator muscle group, which is elevated from the medial epicondyle. The ulnar nerve is 
brought forward to lie next to the median nerve. The fl exor-pronator group is then reattached to the 
medial epicondyle. Particular care is taken not to injure the anterior interosseous branch of the 
median nerve, which arises in this region. (Redrawn from Spinner, M.: Injuries to the Major Branches of 
Peripheral Nerves of the Forearm, 2nd ed. Philadelphia. W. B. Saunders, 1978.)
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tissues and skin are closed with either interrupted or 
subcuticular sutures. After a submuscular transposition, 
the elbow is immobilized in a semifl exed position with 
the forearm in midposition and the wrist in neutral; the 
fi ngers and thumb are free. The immobilization is con-
tinued for 7 days followed by progressive active exten-
sion in a blocking splint.

I do not have direct experience with medial epicon-
dylectomy28,55,63,84,85,158 and do not like intramuscular 
transposition for ulnar nerve neuritis, although other 
surgeons have reported success with these techniques. 
Endoscopic and arthroscopic techniques are being 
employed by some surgeons.79,95,144,187

MEDIAN NERVE

The median nerve at the level of the elbow may on 
occasion be susceptible to a compressive neuropathy 
from the level of the supracondylar process proximally 
to the fl exor superfi cialis arch distally. Between these 

levels, the ligament of Struthers, the lacertus fi brosus, the 
deep head of the pronator teres, variant muscles, dis-
tended bursae, or vascular malformations may produce 
symptomatic median nerve compression.

Relevant Anatomy
The median nerve lies beneath the brachial fascia on the 
medial aspect of the arm resting on the brachialis muscle 
(Fig. 80-18).80 The brachial artery and veins lie laterally 
in close proximity and adjacent to the biceps tendon. 
The medial intermuscular septum lies posteriorly and 
attaches to the medial epicondylar fl are. The median 
nerve passes fi rst alongside the humeral origin of the 
pronator teres and then beneath it to lie on the deep 
surface. It most often passes between the humeral head 
and the ulnar head of the pronator muscle but may pass 
deep to both heads, or the ulnar head may be absent. 
Fibrous arches may play a role in the nerve compres-
sion.39 The motor branches of the pronator teres usually 
arise from the medial aspect of the nerve beneath the 
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FIGURE 80-18 A, As the median nerve enters the forearm, it gives off branches to the humeral and 
ulnar heads of the pronator teres, which originate from the medial aspect of the nerve. B, The 
median nerve is followed deeper into the forearm. The anterior interosseous nerve is shown entering 
the forearm under the fl exor digitorum superfi cialis. The nerves to the fl exor-pronator group are 
demonstrated. (Redrawn from Hollinshead, W. H.: Anatomy for Surgeons, 2nd ed, Vol. 3. New York, Harper 
& Row, 1969.)
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upper margin of the muscle but variably arise above the 
antecubital area. The branch to the ulnar head may arise 
from the main branch or as a separate branch from the 
median nerve. The anterior interosseous branch arises 
deep and usually laterally at the level of the deep head 
of the pronator teres and in close approximation to the 
bifurcation of the radial and ulnar arteries from the 
brachial artery.68,81 The main branch of the median nerve 
next passes beneath the tendinous arch of origin of the 
fl exor digitorum superfi cialis and lies in close approxi-
mation to the deep surface of this muscle (see Fig. 80-
18B). The anterior interosseous nerve runs onto the 
index fl exor digitorum profundus muscle and the fl exor 
pollicis longus.112

The pronator teres usually arises from the common 
origin of the medial epicondyle but may extend proxi-
mally along the medial epicondylar fl are. The lacertus 
fi brosus passes from the biceps tendon to the ante-
brachial fascia obliquely over the fl exor-pronator group 
of muscles.

Altered anatomy, whether from anatomic variation 
or a pathologic condition, may play an important part 
in causing nerve compression syndromes.51,98 The most 
important for median nerve compression about the 
elbow are the supracondylar process and ligament of 
Struthers,180 the Gantzer muscle,3,59 the palmaris profun-
dus,169 the fl exor carpi radialis brevis,169 a variant lacertus 
fi brosus (Fig. 80-19),174 and vascular perforation or teth-
ering of the nerve.13 Distal humeral fracture or disloca-
tion is well known to cause median nerve injury.106,146

Supracondylar Process
Compression of the median nerve at the level of the 
distal humerus may occur when the nerve passes 
beneath the osseous process,115 which extends obliquely 
midanteriorly and continues to the medial epicondyle 
as the ligament of Struthers.62 (Ulnar nerve compression 
may rarely occur in association with a supracondylar 
process and the ligament of Struthers.) Muscle hyper-
trophy or strenuous use may facilitate the irritant effect 
of this structure.80 The supracondylar process has been 
a compressive factor in approximately 40 case reports. 
The supracondylar spur may be associated with proxi-
mal extension of the humeral head of the pronator teres, 
which may also be a factor in compression of the 
median nerve.

Pronator Syndromes
The pronator syndrome has been described as a 
neural compression syndrome within the proximal 
forearm.70,82,83,92,123,161,194 It is a controversial disorder. The 
symptoms are often vague, consisting of discomfort in 
the forearm with occasional proximal radiation into the 
arm. A fatigue-like pain description may be elicited. 
Numbness of the hand in the median distribution is 

often secondary. Repetitive strenuous motions, such as 
industrial activities, weight training, or driving, often 
provoke the symptoms. Nocturnal symptoms are 
infrequent. Numbness may affect all or part of the 
median distribution. Occasionally, patients may insist on 
emphasizing numbness of the little fi nger or the “whole 
hand.”

Women seem to be at greater risk than men of devel-
oping these symptoms, especially if they are exposed to 
highly repetitive, moderately strenuous industrial occu-
pations in which alternate pronosupinatory motions are 
required. The symptoms usually develop insidiously, 
but occasionally a specifi c event or sudden onset of pain 
in the forearm is associated with heightened susceptibil-
ity to muscular stress.

Acute symptoms should be distinguished from the 
typical pattern of a more chronic “pain syndrome.” An 
expanding hematoma such as following venipuncture 
can result in acute compression of the median nerve by 
the lacertus fi brosus. Renal dialysis patients with arte-
riovenous fi stulae have been reported to develop median 
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FIGURE 80-19 An accessory bicipital aponeurosis from 
the third head of the biceps has compressed the median 
nerve, resulting in both anterior interosseous and main 
branch motor weakness without sensory symptoms. 
(From Spinner, R. J., Carmichael, S. W., and Spinner, M.: 
Partial median nerve entrapment in the distal arm because 
of an accessory bicipital aponeurosis. J. Hand Surg. 16A:236, 
1991.)
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nerve symptoms suddenly that localize to the elbow 
level. Pronator syndrome may also occur following 
crushing or contusion of the proximal forearm or 
stretching of the spastic musculature by casting in 
patients with cerebral palsy.

Diagnosis is often delayed because of the vague, 
poorly related history, lack of easily observed fi ndings, 
and association with workers’ compensation evaluation. 
At times, the patient seems more interested in recrimina-
tory action against his or her employer than with reso-
lution of the problem.

Physical Examination Physical fi ndings are often 
subtle, and several observations have been suggested to 
help to make the diagnosis:

1. An indentation of the fl exor-pronator muscle mass 
below the medial epicondyle suggests that the 
lacertus fi brosus exerts a constrictive effect at 
that level.70,97,117,185 The indentation may be increased 
by active or passive pronation of the forearm. 
This should be compared with the opposite arm 
(Fig. 80-20).

2. The fl exor-pronator musculature feels indurated or 
tense in comparison with the opposite arm or with 
resisted pronation. Most patients with this syndrome 
have well-developed forearm musculature.70

3. Resisted pronation for 60 seconds may initiate the 
symptoms by contracting the fl exor-pronator muscle 
(Fig. 80-21).

4. Resisted elbow fl exion and forearm supination may 
elicit similar symptoms, also presumably by tensing 
the lacertus fi brosus. Variations in the lacertus fi bro-
sus may be recognized by a separate protrusion in 
the medial aspect of the antecubital space during 
resisted fl exion. An accessory lacertus fi brosus has 
shown a tendency to invoke weakness affecting the 
anterior interosseous nerve fi bers within the median 
nerve.174

5. Resisted fl exion of the middle fi nger proximal inter-
phalangeal joint by tightening the fi brous arch of the 
origin of the superfi cialis muscle may also induce 
symptoms, although this test seems to be positive far 
less frequently than the previous two.

6. Direct pressure by the examiner’s hand over the 
proximal portion of the pronator teres approximately 
4 cm distal to the antebrachial crease while exerting 
moderate resistance to pronation has also been useful. 
It should be compared with results of a similar test 
on the asymptomatic forearm.

7. The median nerve is sensitive to direct pressure, 
tapping, or rolling beneath the fi nger in the antecu-
bital space.

8. Occasionally, passive stretching of the fi nger and 
wrist fl exors will accentuate the symptoms, but this 
is unlikely to be positive before the preceding tests.

9. Weakness of the median innervated muscles is infre-
quent, but careful comparison of strength between 
the two hands is indicated. The fl exor pollicis longus 
and index fi nger fl exor digitorum profundus are the 
most likely to show weakness.

It is important to verify whether these tests mimic or 
reproduce exactly the symptoms that brought the patient 
to the physician. This syndrome is most likely to be 
confused with carpal tunnel syndrome, and unfortu-
nately, the two conditions may occur simultaneously, 
or one may antedate the other, suggesting a susceptibil-
ity factor. Some factors that may help to differentiate 
between the two syndromes are indicated in Table 80-2. 
Obviously, careful clinical judgment is required to ensure 
the correct diagnosis. Indications for surgery depend 
largely on the severity of the patient’s symptoms. Aside 
from avoidance of the activities associated with aggrava-
tion of the symptoms, there is little available nonopera-
tive treatment. A mixture of lidocaine and hydrocortisone 
instilled near the nerve may produce temporary benefi -
cial effect and provide an additional diagnostic aid if 
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FIGURE 80-20 When the arm pronates, contraction of the 
pronator muscle may result in indentation of this 
structure by the lacertus fi brosus. Such a process may 
give rise to entrapment of the median nerve and the so-
called pronator syndrome.
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effective. An increasing number of surgeons have 
advocated carpal tunnel release before pronator 
release,5 whereas others are releasing both areas 
simultaneously.125

Electromyography EMG fi ndings as an aid in the 
diagnosis of the pronator syndrome have been disap-
pointing.16 Findings that adequately supported the diag-

nosis were found in only 10% of patients with the 
diagnosis of pronator syndrome. Slowed conduction 
velocity across the median nerve below the elbow is 
seldom detected. The best explanation for this is the size 
and complexity of the nerve, which is insuffi ciently 
compressed to prevent a stimulus progressing at normal 
velocities down a signifi cant number of fascicles of the 
nerve. The slowed impulses in affected fascicles are 
blurred and dampened in the recording. Muscle studies 
are seldom specifi c. Isolated fi brillations, particularly in 
the pronator teres, have been observed. Insertional 
changes are often nonspecifi c. Electrical studies are useful 
in ruling out the presence of another entrapment site or 
underlying peripheral neuropathy.

Intraoperative studies of conduction velocities and 
voltages were carried out before and after median nerve 
release in 10 forearms in the early part of one series.70 
Signifi cant increases in recorded velocities or voltages at 
the distal electrodes were noted in only fi ve instances 
after decompression. Newer techniques may improve 
the diagnostic acuity of EMG, but at this time, the history 
and physical examination must be relied on for the 
diagnosis.

Operative Findings The median nerve seldom shows 
the fl attening, indentation, or pseudoneuroma formation 
so common at the carpal tunnel. The lacertus fi brosus 
is usually apparent in its course from the biceps tendon 

A B C

FIGURE 80-21 Described features of the physical examination that help to demonstrate the so-called 
pronator syndrome. A, Proximal forearm pain is increased by resistance to pronation and elbow 
fl exion as well as to fl exion of the wrist. B, Pain in the proximal forearm that is increased by 
resistance to supination is also suggestive of compression by the lacertus fi brosus. C, Resistance of the 
middle fi nger fl exor produces pain in the proximal forearm when compression of the median nerve 
occurs at the fl exor digitorum superfi cialis arch. (Redrawn from Spinner, M.: Injuries to the Major 
Branches of Peripheral Nerves of the Forearm, 2nd ed. Philadelphia, W. B. Saunders Co., 1978.)

TABLE 80-2 Comparison of Findings Between 
the Carpal Tunnel Syndrome and the 
Pronator Syndrome

Carpal Tunnel 
Syndrome

Pronator 
Syndrome

Nocturnal symptoms + −

Muscular fatigue − +

Proximal radiation ± +

Thumb paresthesias ± +

Thenar atrophy + −

Phalen’s sign + −

Pronator signs − +

Electromyography + −
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to its interdigitations with the longitudinally directed 
fi bers of the antebrachial fascia over the proximal third 
of the fl exor-pronator muscle group. An indentation of 
the pronator teres is apparent with passive pronation 
(see Fig. 80-20). At times, this fi nding may be dramatic. 
The compression may even be due to an accessory 
bicipital aponeurosis. After release of the lacertus fi bro-
sus and antebrachial fascia, the median nerve is appar-
ent lying adjacent to the humeral head of the pronator 
teres (Fig. 80-22).

The median nerve is followed under the humeral 
head of the pronator teres, where it encounters the ulnar 
head of the muscle, which varies considerably in size. 
It may be primarily a fl eshy head, but usually the tendon 
of origin of the muscle arises laterally and crosses the 
nerve. It may vary from a structure measuring 1 or 
2 mm in diameter to a band of 1 or 2 cm in width. This 
structure lies just distal to the overlying lacertus fi brosus. 
Occasionally, the tendon arises medially, thus allowing 
the nerve to pass under rather than through the prona-

tor teres. Sometimes no ulnar head is discernible, and 
forearms with this arrangement may be less susceptible 
to the condition. In the majority of patients with the 
pronator syndrome, the combination of a tight tendi-
nous band of the ulnar head associated with hypertro-
phy of the fl exor-pronator musculature, which is 
constricted by the enveloping antebrachial fascia and 
lacertus fi brosus, produce the combination of pressure 
and tension on the nerve that induces symptoms.

The fi brous arch of origin of the fl exor digitorum 
superfi cialis lies 1 to 2 cm distal to the deep head of the 
pronator teres (see Fig. 80-22B). This, too, may be a 
constriction, especially when there is a large sharp edge 
to the band and hypertrophy of both the deep fl exors 
and overlying muscle groups. This structure can be a 
cause of pronator syndrome. In a similar fashion, variant 
or vestigial muscles such as the Gantzer muscle, palmaris 
profundus, or fl exor carpi radialis brevis may act to 
produce constriction. Less common factors that act to 
compress the median nerve are vascular malformations 
or distention of the bicipital bursa. The nerve may be 
perforated by a branch of the radial artery and accom-
panying veins or overlain by a taut vascular bridge. 
Some authors74,129 have recommended microsurgical 
interfascicular dissection of the median nerve in the 
distal arm and elbow region in suspected cases of pro-
nator or anterior interosseous nerve syndromes where 
no obvious sign of median nerve compression is 
identifi ed.

Anterior Interosseous Nerve Syndrome
Isolated paresis or paralysis of the anterior interosseous 
nerve gained modern acceptance following the report 
of Kiloh and Nevin in 1952 and is often referred to as 
the Kiloh-Nevin syndrome.91 It was perhaps originally 
described by Tinel in 1918,186 and a number of authors 
have cited case reports or small series.48,99,111,131,148,162,167 
Several larger series have recently been reported.156,159,166 
Both complete and incomplete presentations have been 
described.76

The cause of this problem may be an acute demyelin-
ation episode similar to those seen in the brachial plexus 
as in Parsonage-Turner syndrome or brachial plexi-
tis.142,199 An initial period of nonoperative therapy is 
therefore warranted, to allow time for improvement of 
symptoms which would be characteristic of Parsonage-
Turner syndrome, or the development of other neuro-
logic fi ndings, which might suggest another diagnosis.

Symptoms Commonly, a deep unremitting pain in the 
proximal forearm initiates the symptoms, which subside 
within 8 to 12 hours. The patient may then note a lack 
of dexterity or weakness of pinch that fails to resolve. 
If the patient was seen previously, diagnoses from ten-
dinous rupture to multiple sclerosis may have been 
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FIGURE 80-22 A, Release of the lacertus fi brosus reveals 
the median nerve as it enters the pronator teres muscle. 
B, Release of the ulnar head sometimes reveals a tight 
arch of the fl exor digitorum superfi cialis muscle. C, If 
the ulnar head of the pronator teres is the offending 
part, it is released.
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entertained, particularly if the onset has been insidiously 
painless. Spontaneous improvement has been reported 
in some instances in which the patient had an appar-
ently demyelinating etiology.58,195

Physical Findings In complete cases, the fi ndings are 
those associated with denervation of the classic distribu-
tion of the anterior interosseous nerve to the fl exor 
pollicis longus, the index and middle fi nger fl exor digi-
torum profundus, and the pronator quadratus. The 
stance of the thumb and index fi nger when attempting 
to pinch is characteristic (Fig. 80-23). Because of an 
inability to fl ex the distal joints, they are approximated 
in hyperextension along their distal phalanges. Pinch is 
weak, and manipulative facility is impaired. Isolated 
testing shows marked weakness or paralysis of the fl exor 
pollicis longus and index fi nger fl exor digitorum pro-
fundus (see Fig. 80-23B). The middle fi nger is usually 
less affected, depending on the relative contributions of 
the ulnar and median nerves to the profundi. Thumb 
to little fi nger opposition is unaffected. In incomplete 
cases, usually the fl exor pollicis longus or the index 
fi nger profundus is affected. Incomplete lesions are fre-
quently misdiagnosed as a tendon rupture and electro-
diagnosis is especially helpful both in establishing neural 
dysfunction but also excluding polyneuropathy or wider 
median nerve dysfunction. They may occur spontane-
ously or follow fracture fi xation.88

Special care must be taken in all cases to rule out 
Parsonage-Turner syndrome. As with posterior interos-

seous nerve palsy, patients with anterior interosseous 
nerve syndrome may demonstrate subtle features sug-
gestive of an infl ammatory type disorder. Inciting events 
may be blamed for causation of the neurologic defi cit, 
when in fact they may be “innocent bystanders.” Other 
fi ndings elicited on history (periscapular pain), clinical 
examination (shoulder muscle weakness), electrophysi-
ologic testing (patchy fi brillations in muscles beyond the 
anterior interosseous nerve territory) and MRI studies 
(denervation in other muscles) may be helpful in iden-
tifying more widespread neural involvement. These fea-
tures should be sought out which would be suggestive 
of a diagnosis of Parsonage-Turner syndrome.

Weakness in pronation is seldom a recognizable 
complaint of the patient because it is submerged in the 
general discomforts of weakness and clumsiness of the 
extremity. The pronator quadratus is tested by placing 
both elbows against the side and resisting pronation 
with the elbow fl exed to a right angle. This effectively 
reduces the strength contribution of the pronator teres 
humeral head, allowing relative isolated testing of the 
pronator quadratus.

Tenderness over the proximal forearm is usually 
absent, and sensory disturbance is not apparent. EMG 
fi ndings of fi brillations are present in the affected muscles. 
In one study, all patients had electrical changes; the 
pronator quadratus was most consistently affected.159

Nerve variations such as the Martin-Gruber anasto-
mosis may occur between the anterior interosseous 
nerve and the ulnar nerve, as well as between the 

FIGURE 80-23 A, Anterior interosseous nerve syndrome demonstrating the characteristic pinch 
attitude. B, The patient is unable to fl ex the terminal phalanx of the thumb or index fi nger. Sensation 
is intact. There is some weakness of the fl exor digitorum profundus of the middle fi nger, which in 
this patient is supplied and motored enough to fl ex the distal joint through a branch of the ulnar 
nerve in the proximal forearm. (A from Spinner, M.: Injuries to the Major Branches of Peripheral Nerves of 
the Forearm, 2nd ed. Philadelphia. W. B. Saunders Co., 1978.)
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median and ulnar nerves. These fi bers are likely to 
innervate intrinsic muscle on the radial aspect of the 
hand. Therefore, it is necessary to differentiate partial 
apparent ulnar paralysis from the anterior interosseous 
nerve syndrome.

An observation period of at least 6 months is indi-
cated in most instances before surgical exploration is 
considered.

Operative Findings The operative fi ndings reported 
are similar to those described earlier for the pronator 
syndrome. The usual fi nding is a constriction due to the 
tendon or origin of the ulnar head of the pronator teres 
across the posterolateral aspect of the anterior interos-
seous nerve as it separates from the median nerve (Fig. 
80-24). There may be a fi brous reaction in the area that 
is probably associated with the acute episode of pain, 
suggesting a localized vascular reaction such as throm-
bosis or ischemia.

Preferred Treatment for Exposure of 
the Median Nerve
The spectrum of median nerve problems at the elbow 
suggests that the initial incision should be adaptable to 
unsuspected fi ndings. A longitudinally oriented incision 
is curved at the antecubital crease or zigzagged to 
increase exposure and decrease tension on the scar line 
during healing. The medial antebrachial cutaneous nerve 
should be sought and protected. Major veins are retracted 
after ligating communicating veins. The plane over the 
brachial and antebrachial fascia is cleared to observe the 
effect of the lacertus fi brosus on passive pronation. A 
deep indentation of the fl exor-pronator group is 
signifi cant.

If the pronator teres is prolonged proximally, the 
muscle often covers the median nerve above the elbow. 
The medial intermuscular septum and the brachial fascia 
tend to envelop the nerve in this situation. A true liga-
ment of Struthers may be present if there is a supracon-
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FIGURE 80-24 Compression of the anterior interosseous nerve can occur at its entrance to the 
pronator muscle near its origin. A, Cadaveric specimen demonstrates a thin tendinous origin of the 
deep head of the pronator teres as it crosses over the take-off of the anterior interosseous nerve 
branch from the median nerve. B, Artistic rendition. (A from Spinner, M.: Injuries to the Major Branches 
of Peripheral Nerves of the Forearm, 2nd ed. Philadelphia, W. B. Saunders Co., 1978.)
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dylar process. Although such a diagnosis is usually 
made radiographically, palpation of the lower humerus 
through this incision may indicate an unsuspected 
supracondylar process.

The median nerve is identifi ed proximal to the lacer-
tus fi brosus in the distal arm. The lacertus is incised, and 
the median nerve is traced distally. The tendinous origin 
of the pronator teres should be detached. Arches over 
the pronator teres and the fl exor digitorum superfi cialis 
are released. The plane between the pronator teres and 
the fl exor carpi radialis is used. This plane can be identi-
fi ed distally and the median nerve can then be traced 
in a distal to proximal direction.

All of these potential sites of entrapment should be 
explored, because multiple sites of entrapment could be 
present. It may be important to extend the incision 
proximally in certain instances; hence, draping to the 
axilla and the use of a sterile tourniquet are wise 
precautions.

CUTANEOUS NERVES

Lateral Antebrachial Nerve
Compression neuropathy of the lateral antebrachial 
cutaneous nerve is a recently recognized syn-
drome.9,30,50,65,143 This cutaneous branch may also be 
injured at surgery or with injections.201

Relevant Anatomy The musculocutaneous nerve, after 
supplying the coracobrachialis, biceps, and brachialis 
muscles, continues in the interval between the last two 
muscles as a sensory nerve to supply the skin over the 
anterolateral aspect of the forearm, often as far as the 
thenar eminence. It emerges from beneath the biceps 
tendon laterally and penetrates the brachial fascia just 
above the elbow crease to course down the forearm 
(Fig. 80-25).

Clinical Findings Bassett and Nunley describe both 
acute and chronic problems.9 A distinct mechanism of 
injury consisting of elbow hyperextension and prona-
tion or resisted elbow fl exion and pronation was elicited 
from their patients; presumably, the nerve was com-
pressed between the biceps tendon and the brachialis 
fascia because both the nerve and the tendon were 
rendered taut by the forearm position. Burning dyses-
thesia in the distribution of the nerve is seen acutely. In 
chronic phases, the patient complains of a vague dis-
comfort in the forearm with some dysesthetic qualities 
that are sometimes made worse by supinopronatory 
activities with the elbow extended.

On physical examination, a dysesthetic area on the 
anterolateral aspect of the forearm can be elicited by 
gently stroking across the skin transversely with a blunt 
point. Tenderness to direct pressure on the lateral aspect 

of the bicipital tendon just proximal to the elbow crease 
is characteristic127; loss of extension and pronation is 
often exhibited with this maneuver. The sensory action 
potential may exhibit a prolonged latency or diminished 
amplitude.50

Treatment For the acute injury, rest, splinting, avoid-
ance of extension-pronation, and anti-infl ammatory 
medication are indicated. Corticosteroidal injections at 
the area of tenderness may help if exacerbation occurs. 
In chronic syndromes or those failing to respond to 
nonoperative measures, surgical decompression is 
appropriate. Under tourniquet control, a zigzag incision 
across the lateral aspect of the elbow crease allows 
exposure of the lateral antebrachial nerve. The site of 
compression usually occurs where the nerve emerges 
beneath the bicipital tendon. A tight band of ante-
brachial fascia at the elbow crease has been noted to 
alter the course of the nerve to an acute angle. Release 
of the brachial fascia and excision of a triangular portion 
of the bicipital tendon at the point of impingement is 
recommended. Obliteration of vascular markings at the 
site of compression may be noted. A neuroma, if present, 
can be excised and allowed to retract.

Margin of
biceps

aponeurosis

Lat. antebrachial-
cutaneous n.

FIGURE 80-25 The lateral antebrachial cutaneous nerve 
has been reported to be compressed at the lateral 
margin of the biceps aponeurosis at the level of the 
lateral epicondyle.



 Chapter 80 Nerve Entrapment Syndromes 1113

Results Symptoms may subside after an acute episode, 
but the nerve thereafter is apparently more susceptible 
to further irritation. Surgical decompression can often 
produce relief of pain, improvement in sensibility, and 
restoration of motion.

Medial Antebrachial Cutaneous Nerve
The posterior branch of the medial antebrachial cutane-
ous nerve has received some attention because of its 
course near the medial epicondyle. This has obvious 
clinical signifi cance. Neuromata occur relatively fre-
quently after ulnar nerve surgery38 but may also occur 
following treatment of medial epicondylitis.150 A recent 
anatomic study147 describes the course of this cutaneous 
nerve and its variations. Rare cases of compressive 
lesions have also been reported.21,160 Patients present 
with sensory disturbance in the posteromedial forearm 
or pain at the medial aspect of the elbow or both.

Posterior Antebrachial Cutaneous Nerve
Nerve lesions of the posterior antebrachial cutaneous 
branch (a branch of the radial nerve at or near the spiral 
groove) do occur. Patients may present with isolated 
sensory abnormalities in the dorsolateral forearm or 
lateral elbow pain, or both. Several cases22,36,42 have been 
reported, occurring either spontaneously or following 
surgery. The nerve emerges from the lateral triceps and 
has a variable relationship with the lateral intermuscular 
septum. It then courses over the brachioradialis near the 
lateral epicondyle. Its course makes it particularly vul-
nerable in surgery for lateral epicondylitis or posterior 
interosseous nerve releases, and even following humeral 
fracture reduction and fi xation, demonstrating the 
nerve’s vulnerability more proximally. Excision of the 
neuroma or decompression of the nerve branch can 
relieve the symptoms.
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