MedCrave

Step into the Wonld of Research

i@

MOQOJ Orthopedics & Rheumatology

Case Report

8 Open Access ‘@

Posterior interosseous neuropathy in polo riders a
specific sport-related mononeuropathy

Abstract

Posterior interosseous neuropathy is an entrapment of the deep branch of the radial
nerve in the forearm. The deep branch of the radial nerve is primarily a motor nerve, and
compression of this nerve may lead to weakness in finger and thumb extension without
sensory abnormalities. We present two cases of polo riders suffering of posterior interosseous
neuropathy, confirmed both by electrodiagnostic testing and by surgical exploration in one
case. We review the anatomic course and distribution of the posterior interosseous nerve,
the clinical picture of its injury, and discuss the probable mechanism of entrapment in polo

players.
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Introduction

Posterior interosseous (PIoN) neuropathy is an entrapment of the
deep branch of the radial nerve in the arcade of Frohse, a fibrous arch
shaped by the supinator muscle. It accounts for less than 0.7% of all
upper limb nerve compression syndromes.!” The clinical picture is
characterized by weakness of the posterior forearm muscles, with
normal sensory examination.>>”’

Elbow or forearm lesions reported so far in polo players were
usually due to direct trauma.® The most common movement in polo
riders is alternative pronosupination with the right arm, and forced
pronation or supination with the riding arm. Such muscular overuse
may lead to injury to PIoN.

Case reports

Case report n°l

NR, a 38-year-old healthy male, presented with progressive finger
extension weakness. He had been training during the amateur polo
session, when he noticed pain at the lateral side of his left elbow.
The next few days he could not extend completely his third finger.
Three months after onset, he reported pain at the left elbow and
weakness of wrist and finger extensors. On physical examination, he
showed subtle muscle atrophy in the left posterior forearm. Strength
examination was 2/5 in extension of the metacarpophalangeal joints.
Wrist extension was 3/5, with radial deviation (Figure 1). Sensation
and reflexes were intact. Electrodiagnostic studies revealed an axonal-
demyelinating lesion of the left PIoN at the elbow, with sparing of
proximal radial innervated muscles and preservation of sensory radial
nerve. Magnetic resonance imaging (MRI) of the left elbow showed
abnormal signal intensity in extensorum digitorum communis and
indicis proprius, suggestive of denervation. The patient underwent
descompressive surgery, and intraoperative findings confirmed
the entrapment (Figure 2). At 6 months follow-up, he was almost
completely recovered.
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Figure | Clinical findings in patient n°2, with weakness of wrist and fingers
extensors. Middle and terminal phalanges are spared.

Case report n°2

HE, a 54 years-old healthy male, noticed a progressive loss of
strength in fingers extension and thumb abduction during the last
year, beginning in the last three fingers and later involving the others.
He was an amateur polo player, and he also used to play tennis.
On presentation, he had tenderness over the lateral epycondile, 2/5
weakness of wrist extensors and the metacarpophalangeal joints 2nd
to Sth, and radial deviation of the hand (Figure 1). Electrodiagnostic
tests and MRI showed similar results to those of patient n°1. The
patient was then referred for surgical decompression, with full
recovery at 1 year follow-up.

Discussion

The clinical picture of PIoN neuropathy can be explained by its
anatomical features.'® PIoN first innervates and then pierces the
supinator muscle. At the distal end of the arcade of Frohse, it splits into
a medial branch, for Extensorum carpi ulnaris, digitorum communis
and digiti minimi and a lateral branch, for Extensor pollicis longus and
brevis, Abductor pollicis longus and Extensor indicis proprius.>* PIoN
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neuropathy weakens the extension and abduction of the thumb and the
extension of the proximal phalanges. Middle and terminal phalanges
are spared (Figure 1) because they are extended by the Interossei and
Lumbricalis, innervated by the ulnar nerve. The radial deviation of the
wrist is due to predominance of Extensor carpi radialis brevis, whose
motor branch arises above the radial tunnel. Supination is not affected
because it can be made with the elbow in some degree of flexion, by
the biceps. Muscular paralysis can be simultaneous for all muscles, or
in a sequential manner.

‘v g,

e
Sensory

Figure 2 Surgical release of posterior interosseous nerve in patient n° |.The
nerve was degenerated, with atrophy and inflammation, and entrapped by a
fibrous edge of the arcade of Frohse.

Differential diagnoses include: Higher paralysis of radial
nerve (it affects brachiorradialis, and there is hypoesthesia in the
radial territory of the hand). Saturnism (Usually accompanied by
hematological disorders, spots on the gums, and a positive history of
plumb exposition).

Disruption of the digital extensor tendons (wrist flexion can’t
elicit passive phalangeal extension. In radial palsies, undamaged
tendons can passively extend the metacarpo-phalangic joints with this
maneuver).

Electrodiagnostic studies helps localizing the nerve injury to the
PioN, excluding other disorders, determining the severity of injury
and predicting prognosis.>’ Pain and tenderness at the lateral aspect
of the elbow resemble the symptoms of lateral epycondilitis, due
to compression of the recurrent epicondylar branch, and may be
aggravated by forced supination. This syndrome results from repeated
indirect trauma by forceful supination as the predisposing factor, and
it has been reported in other sports or occupations requiring repetitive
actions of the forearm muscles.*® Trauma to the nerve is possibly
caused by repetitive alternation of pronation and supination, when
the PIoN is displaced.’ In supination the PToN moves laterally away
from the midline and lenghtens. If the supinator muscle is tight, it
can passively compress the nerve in pronation.'? A study by Werner.’
showed pressures of up to 200 mmHg compressing the PIoN during
active contraction of the supinator. The probable injury mechanism
in patient n°l could have been his habit of gripping the reins too
hard, in forced supination with his left arm (Figure 3). Patient n° 2,
who played both tennis and polo, developed PIoN neuropathy in the
swinging arm, probably due to a poor technique or over training.

Conservative treatment may be useful in mild and acute cases,
when no identifiable cause is seen on imaging studies. If there is
no improvement in 6 months, surgery is recommended. Prognosis
usually depends on the timing of decompression: chronic lesions, with
axonal impairment in nerve conduction studies, have less chances of
recovery.'® Motor recovery follows the “rule of 18”: motor recovery
won’t happen past 18 inches from the nerve injury after 18 months
have passed, because nerves regenerate at about one inch per month,
and motor endplates degenerate 18 months after nerve damage.>>"!
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Proximal branches of the nerve recover sooner than distal ones, so the
pattern of strength recovery is inverse to that of the setting up of the
weakness.

Figure 3 Gripping the reins too hard, in forced supination or pronation, as
showed in these pictures, can compress the posterior interosseous nerve
against the fibrous edge of the supinator muscle.

Stabilizing oneself on a 500 kg horse during sudden stops-and-
starts from galloping at 65 km/h, sudden changes in direction, and
twisting and leaning down to swing the mallet places a great deal of
stress on many muscles, ligaments, and tendons.® Applying the right
technique for riding and swinging seems to be a good prevention for
PIoN neuropathy, among other polo lesions.
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