
Case Report
A 39-year-old woman presented with an inability to move 

her right wrist and hand, with diffuse numbness and cold-
ness from the right mid forearm into the hand. There was 
no pain in the right hand, arm or neck. She underwent 
MRI examinations of  the cervical and lumbar spine be-
cause of  a previous back injury. The cervical spine demon-
strated mild degenerative disc disease at the C5-6 level, and 
the lumbar spine demonstrated no significant stenosis. MRI 
of  the brain showed no evidence of  intracranial hemor-
rhage, parenchymal mass lesion or territorial infarct. No 
other diagnostic studies were obtained. At this time, clinical 
findings suggested the diagnosis of  a right brachial plexus 
neuropathy. She was referred to physical therapy and ob-
tained a neutral wrist brace. 

In the following months, the patient experienced a de-
creased use of  her right upper extremity including de-
creased active range of  motion of  the elbow and digits. A 

subsequent MRI of  the right brachial plexus showed no 
abnormalities.

She was referred for a neurological consultation five 
months after her initial presentation. At that time she addi-
tionally complained of  severe right arm pain. Electrodiag-
nostic studies showed right radial neuropathy at the level of 
the spiral groove. Although there was clinical suspicion of  
right brachial plexus neuropathy, this diagnosis was not 
demonstrated on the electromyographic or nerve conduc-
tion studies. US of  the right arm was performed with atten-
tion to the radial nerve. Findings showed that the radial 
nerve and proximal PIN were normal, but just proximal to 
the supinator, the PIN swelled to 2 mm compared with 1 
mm on the asymptomatic left side (Fig. 1 A-D). The nerve 
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Figure 1A.  39-year-old woman with right radial neuropathy 
on electrodiagnostic testing.   Longitudinal sonogram of the 
right posterior interosseous nerve demonstrates fusiform 
swelling (arrowheads) of the nerve immediately before it 
pierces the supinator muscle (S).  Within the muscle the 
nerve is almost imperceptible (arrow).
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Figure 1.  39-year-old woman with right  radial neuropathy on electrodiagnostic testing. B. Longitudinal sonogram of the left 
posterior interosseous nerve performed for comparison demonstrates normal caliber of the nerve both proximal to (arrow-
heads) and within (arrow) the supinator muscle (S).
C. Short axis sonogram of the right posterior interosseous nerve (arrow) just proximal to the supinator muscle (S) demon-
strates swelling, with short axis dimension 2mm. R = radius.

Figure 1.  39-year-old woman with right radial neuropathy on electrodiagnostic testing. D. Short axis sonogram of the left pos-
terior interosseous nerve (arrow) just proximal to the supinator muscle (S) performed for comparison demonstrates normal 
caliber of the nerve, with short axis dimension 1mm. R = radius.
E. Longitudinal sonogram of  the right posterior interosseous nerve 3 months after surgery demonstrates persistent swelling of 
the posterior interosseous nerve (arrowheads) proximal to the supinator muscle (S), but the nerve within the supinator (arrows) 
is of higher caliber than preoperatively, consistent with successful radial tunnel release.



tapered rapidly after it pierced the supinator muscle.  Find-
ings were consistent with radial nerve entrapment at the 
arcade of  Frohse. 

Although both the electromyographic and US results 
were taken into consideration by the surgeon, surgical ex-
ploration showed that the lesion was purely at the radial 
tunnel, indicating that the prior diagnosis of  entrapment at 
the spiral groove was incorrect. After a right lateral epicon-
dylar release with radial nerve neurolysis at the radial tun-
nel, the patient noted marked improvement, with greatly 
decreased pain, as well as increased strength and muscle 
function. Upon physical examination post surgery three 
months later she was able to forward flex to 170°, internally 
rotate to 60° and externally rotate 80° compared to for-
ward flexion of  135°, internal rotation of  20° and external 
rotation of  50° prior to the operation. Follow up electrodi-
agnostic studies demonstrated only minimal polyphasic 
units in a right radial distribution. Although follow up US 
demonstrated persistent swelling of  the PIN proximal to 
the supinator muscle, compared to the preoperative US the 
nerve was of  higher caliber within the supinator itself, con-
sistent with successful radial tunnel release (Fig. 1E).

Discussion
The posterior interosseous nerve (PIN) is a branch of  the 

radial nerve that consists mainly of  motor fibers, in addi-
tion to stretch receptors and some sensory fibers [1]. The 
PIN typically branches off  the radial nerve at the radio-
capitellar joint, passes under the extensor carpi radialis 
brevis muscle, above the radiohumeral joint, through the 
arcade of  Frohse (a fibrous band at the level of  the proxi-
mal supinator muscle), and finally into the supinator muscle 
[2]. Upon exiting the supinator muscle, the PIN continues 
to branch and innervates the extensor muscles of  the dorsal 
compartment of  the forearm and hand [2]. 

PIN entrapment syndrome is neuropathy from compres-
sion of  the nerve.  With repetitive overuse, muscle fibers 
may become fibrous and compress the PIN. The arcade of  
Frohse is the most common area of  compression, but others  
include the lateral intermuscular septum, the extensor carpi 
radialis brevis (ECRB) margin and the distal ligamentous 
margin of  the supinator [2].   Symptoms of  PIN entrap-
ment include motor weakness in extensors of  the wrists or 
fingers, and either partial or complete paralysis [1]. Clini-
cally, PIN entrapment can mimic lateral epicondylitis and 
brachial plexopathy, and therefore diagnosis may be diffi-
cult [3-5].

PIN entrapment syndrome can be attributed to numer-
ous causes of  compression at any point along the nerve and 
its branches. The etiology may include systemic diseases, 
such as diabetes, rheumatoid arthritis, polyarteritis, neural-
gic amyotrophy, chronic hypoperfusion, and post-systemic 
illness angioneuropathy [3]. Other acute causes may result 
from trauma, viral illness, or certain toxins, such as heavy 
metals [1]. Mass lesions, such as lipomas and ganglions, can 
also cause compression [1,6]. The most common cause, 
however, can be ascribed to mechanical repetition of  
flexion-extension and/or pronation-supination [7]. This 

action is common to athletes, especially tennis players, and 
others in handicraft work [7].

Symptoms seen with PIN entrapment syndrome vary 
depending on the location of  compression and the type of  
fibers affected.  Compression of  the PIN will mostly cause 
paresis, but may also cause pain due to stretch receptors 
[1]. Typically, patients present with a painless palsy, where 
the wrist is extended with radial deviation. The patient will 
not be able to extend the digits [1]. 

Another presentation of  PIN entrapment is similar to 
lateral epicondylitis, with tenderness at the radial head and 
pain at the lateral epicondyle [3-5]. Maximal tenderness in 
PIN entrapment is elicited distal to the radial head by pal-
pation through the mobile extensor muscle mass, as op-
posed to tenderness at the common extensor tendon origin 
from the lateral epicondyle in true lateral epicondylitis [3-
5].   However, the relative proximity of  the radial head and 
common extensor tendon origin results in possible misdiag-
nosis [3-5].  

Initial therapy for PIN entrapment syndrome is rest, ac-
tivity modification, and splinting [6]. However, most cases 
do progress to surgery for decompression of  the nerve to 
relieve symptoms [6].

The similarity of  clinical presentation of  PIN syndrome 
to other upper extremity conditions including lateral epi-
condylitis, brachial plexopathy and anterior interosseous 
nerve syndrome makes diagnosis difficult from physical 
examination alone [1]. There is a definite need for a non-
invasive and accurate modality to aid in early diagnosis of  
PIN entrapment syndrome.  Currently, the initial diagnostic 
test for PIN entrapment syndrome is a nerve conduction 
study, which demonstrates slowing of  conduction and low 
amplitude through the PIN [6]. However, nerve conduction 
studies may not always be abnormal in this condition so 
diagnostic imaging may have a role [6].  

Chien, et al. have reported a case of  PIN syndrome 
caused by an contiguous mass, diagnosed with US and MR 
imaging [6]. Our case report suggests that US may also be 
a valuable, non-invasive diagnostic tool in evaluating pa-
tients with PIN entrapment related to compression at the 
arcade of  Frohse.  The major diagnostic criterion is swel-
ling of  the nerve proximal to the arcade of  Frohse, as has 
been demonstrated in a previous case series of  supinator 
syndrome [8].  Prospective US studies are needed to estab-
lish diagnostic criteria for PIN syndrome based on nerve 
dimensions.
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