<RNE,

? Kobe University Repository : Kernel

R
4ope

PDF issue: 2025-07-03

Posterior Interosseous Radial Nerve Neuropathy
at the Arcade of Frohse

Ishikawa, Hitoshi ; Hirata, Souichirou ; Saura, Ryuichi ; Andoh,
Yoshihiro ; Ishikawa, Makoto ; Mizuno, Kosaku

(Citation)
Bulletin of allied medical sciences Kobe : BAMS (Kobe), 12:157-162

(Issue Date)
1997-01-24

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(URL)
https://hdl. handle. net/20.500. 14094,/00188152

KOBE
\f].\]'l'l'.lii\l Y
J

%)



Posterior Interosseous Radial Nerve Neuropathy at the Arcade

of Frohse

Hitoshi Ishikawal, Souichirou Hirata?l, Ryuichi Saura', Yoshihiro Andohz,

Makoto Ishikawaz, and Kosaku Mizuno

The posterior interosseous nerve has direct and important relations in its course
with bone, joint, bursa and muscle at the entrance of spinator arcade and each
point may be the source of pathology which deforms the nerve.

In the present study, we describe ten cases of posterior interosseous nerve syn-
drome from patients with rheumatoid and non-rhematoid arthritis. Differential
diagnosis of posterior interosseous nerve syndrome from other pathologic condi-
tions such as wrist drop, tendon rupture is essential to establish the dignosis. In
the present study, the deep radial nerve was directly compressed by an antecubit-
al cyst in six rheumatoid patients, and four non-rheumatoid patients had ganglion
at the antecubital region which was caused secondarily by movements of repeti-
tive pronation-supination as a causative factor. In patients with a persistent
mnerve compression syndrome, decompression of the nerve is recommended to

diminish the possibility of recurrence.
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INTRODUCTION

Before and after entering the supi-
nator muscle the radial nerve has a
number of anatomical relations which
are of particular clinical significance.
On the dorsum of the foream the post-
erior interosseous nerve divides in a
variable manner to innervate the ex-
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tensor digitorum extensor carpi ul-
naris, extensor pollicis longus and
brevis, adbuctor pollicis longus, exten-
sor indicis and extensor digiti minimi.
The posterior interosseous nerve has
direct and important relations in ‘its
course with bone, joint, bursa and
muscle at the entrance of spinator
arcade and each may be source of
pathologyg which deforms the
nerve!™. In addition, entrapment of
the radial nerve in the radial tunnel
can produce radial tunnel syndrome.
It is important at the onset to note the
proximity of the radial tunnel and the
more distal supinator canal with the
arcade of Frohse, which in fact over-
lap in some cases but have different
symptoms and signs. We have re-
cently reported three cases of post-
erior interosseous nerve syndrome
associated with rheumatoid synovial
cysts of the elbow joint6, and in a
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Table 1. Characteristics of Posterior Interosseous Neuve Syndrome in Ten Patients

Case Sex Age Cause of Neuropathy Surgical Procedure
1 F . . Radial nerve decompression
48 Rheumatoid synovial cyst with elbow synovectomy
2 F 51 Rheumatoid synovial cyst Radial nerve decompression
with elbow synovectomy
3 F 35 Rheumatoid synovial cyst Wrist exploration
4 - M g2  Rheumatoid synovial cyst Radial nerve decompression
with elbow synovectomy
5 F 60 Rheumatoid synovial cyst None
6 M 68  Rheumatoid synovial cyst Radial nerve decompression
with elbow synovectomy
7 M 17 Ganglion Radial nerve decompression
with resection of ganglion
8 M 16 Ganglion Rgdnal nerve decomprt_assmn
with resection of ganglion
Radial nerve decompression
9 M 44 i
Ganglion with resection of ganglion
10 M 47 Ganglion Radial nerve decompression

with resection of ganglion

M: male, F: Female

baseball picher7). In the present
paper, we have summarized ten cases
of interosseous nerve syndrome which
we have experienced in the past 15
years, including the cases which have
already been reported6_7>. These
conditions are due to pathological en-
trapment of the posterior interros-
seous nerve in the elbow region. The
cause of these conditions in thse re-
gions remained the subject of specula-
tion until the results of exploring the
nerve revealed that these areas are
potential entrapment sites in the re-
gion of the elbow.

MATERIALS AND CLINICAL
RESULTS

The characterstics of posterior in-
terosseous nerve syndrome as noted
in ten patients are summarized in
Table 1. Nerve involvement in this
series includes patients with rheuma-
toid synovial cyst (case 1-6), and
with ganglion (case 7-10). Posterior
interosseous nerve paralysis due to
rheumatoid synovial cyst are caused
by stretch and compression as the re-
sult of development of rheumatoid
synovial inflammtion (Figue 1). In
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The soft tissue mass (ante-
cubital synovial cyst) prot-

Fgiure 1.

ruding between the
brachioradialis and spina-
tor muscles. Arrow indi-
cate the posterior interos-
seous nerve (case 2, from
refernce number 6).

four patients with non-rheumatoid dis-
ease, it was confirmed that the nerve
was compressed by ganglion at the
site of spinator muscle (Figure 2).

Clinical conditions were characte-
rized by tenderness over the antecu-
bital area with painful movements,
particularly those of extension and
supination in all rheumatoid patients,
and progressive weakness of radial
abduction and extension of the thumb
in five patients (case 2, 7-10). In
non-rheumatoid patients there was no
history of previous direct injury to
the elbow.

There was no wrist drop. Normal
cutaneous sensation were perserved
in 7 patients; there was hypesthesia
over the radio-dorsal aspect of hand
in cases 2, 5 and 7. In four rheuma-
toid patients, the first manifestation of
posterior interosseous nerve Syn-
drome was pain located anteriorly
over the elbow joint that shot both
proximally and distally along the
course of the radial nerve. In non-
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Fgiure 2. A large ganglion compers-
sed the posterior interos-
seous nerve at the arcade
of Frohse (case 8), arrow
indicating the ganglion aris-
ing from joint capsule of
elbow joint.

rheumatoid patients, all had experi-
enced antecubital pain with an inabil-
ity to completly extend three ulnar
fingers. In two patients the elbow
had been treated with several local
steroid injections around the lateral
epicondyle by a physician under the
diagnosis of lateral epicondylitis with-
out any recovery of the symptoms.
Routine radiographs showed only
moderate to severe joint destruction
in all rheumatoid patients, otherwise
normal in non-rheumatoid patients.
Xerograms and arthrographic ex-
aminations were useful in all rheuma-
toid patients.  Arthrography with
contrast 'material injected into the
joint showed a distended joint cavity
with dissection along the proximal
part of the radius (Figue 3). Magne-
tic resonance images in recent few
years were useful in establishing the
diagnosis (Figue 4). MR images
usually showed soft tissue mass at the
antero-lateral aspect of radial which
seemed to be originating from joint
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Fgiure 3. Elbow arthrogram showing
the antecubital cyst along
the proximal radius.

i

Fgiure 4. MRI of the elbow joint
shows a low to intermedi-
ate increased signal intensi-
ty soft tissue mass at the
antero-lateral aspect of the
elbow joint (arrow) on T2-
weighted image.

capsule. MRI appearance of these
mass demonstrated low signal intensi-
ty on a T1l-weighted image and high
signal intensity on a T2-weighted im-
age.

Conservative treatment such as the
modalities of local rest, medication
(NSAIDs) and local intraarticular in-
jection of small amounts of steroids
were all given. However, if the con-
dition did not respond promptly to
conservative measures, or there was a
history of progressively increasing
weakness, the posterior interosseous
nerve was explored without delay ex-
cept in case 3 and case 6. Decom-
pression of the radial nerve and
synovectomy with radial head resec-
tion was carried out in four rheuma-
toid patients, decompression and local
ganglion compressing the nerve were
removed in four non-rheumatoid pa-
tients. Within one month all patients
treated surgically showed return of
posterior interosseous function with
superficial sensory recovery.

DISCUSSION

In the vast majority of cases the ra-
dial nerve divides into its deep
(posterior interosseous) and superfi-
cial divisions at or just below the
level of the lateral humeral epicon-
dyle. In this region, the posterior in-
terosseous nerve is placed directly
anterior to the capsule of the radio-
humeral joint and head of the radius,
with the biceps tendon and bicipital
bursa medially and the supinator mus-
cle laterally. Continuing its nerve
passes beneath the tendinous free
edge of the superficial head of the
supinator muscle. Thus in its course
the nerve has direct and important re-
lations with bone, joint, bursa and
muscle and each may be the souce of
pathology which deforms the nerve.

Extension and supination of the
foream tenses the free edge of the
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muscle and compresses the nerve,
while flexion and pronation relaxes
opening. Therefore, four non-
rheumatoid patients with posterior in-
terosseous nerve syndrome in the pre-
sent report appeared to demonstrate
the repetitive microtrauma due to
overuse of the elbow joint. In base-
ball pitching, there is extraordinary
valgus forces and forceful supination
placed on the elbow. A carpenter
and a golfplayer also developed this
syndrome. The cause of posterior in-
terosseous nerve syndrome was also
thought to be due to a combination of
supination, dorsiflexion and radial de-
viation of the wrist. These movement
may cause compression neuropathy of
the posterior interosseous nerve at
the level of Frohse arcade, where the

radial nerve passes between the
brachioradialis and supinator
muscle®’.

Although a synovial cyst of the
elbow may produce compression

9-10)

neuropathy of the ulnar or post-
erior interosseous nerve''™'®’ these

are rare entities. In each rheumatoid
cases in the present report, weakness
of the finger extensors was noted.
The separation of posterior interos-
seous nerve syndrome from other con-
ditions causing inability to extend the
figer i1s often difficult. Millender et
a114), however, noted that in diagnos-
ing the posterior intersseous nerve
syndrome, patients often have had
rheumatoid involvement of the elbow
for a long time. They may first man-
ifest entrapment complication with
pain located anteriorly oter the elbow
joint that shoots brth proximitely and
distally along the cause of the radial
nerve.

In rheumatoid and non-rheumatoid
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patients, all figers may be affected,
but commonly the three ulnar fingers
are initially unable to extend, and lat-
er the index finger and thumb may
have partial or complete involvement.
It is important at the onset to note the
proximity of the radial tunnel and the
more distal supinator canal with the
arcade of FrohseZ), which in fact
overlap in some cases but have differ-
ent symptoms and signs.

In the present study, the deep ra-
dial nerve was directly compressed by
an antecubital cyst in six rheumatoid
patients, and four non-rheumatoid pa-
tients had ganglion at the antecubital
region which was caused secondarily
by movements of repetitive pronation-
supination as a causative factor.

There was no wrist drop in our pa-
tients. This is probably due to the
fact that the extensor carpi ulnalis is
intact, but wrist extension drifts into
radial deviation owing to "the para-
lysis of the extensor carpi ulnalis
muscle. Tendon rupture also needed
to be differentiated from posterior in-
terosseous nerve syndrome. This can
usually be done by utilizing the
tenodesis effect. The tenodesis effect
is maintained in posterior interosseou
nerve sydrome, but it is lost in the
event of tendon rupture5).

Intraarticular injection of steroids
was successful in two patients. The
other eight cases required surgical de-
compression of the radial nerve.
Temporary relief of symptoms has
been reported after injection of ster-
oids into the joint16_17) However,
recurrence may be noted within a few
weeks. In patients with a persistent
nerve compression syndrome, decom-
pression of the nerve is recommended
to diminish the possibility of recur-
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rence. Finally, it should be empha- drome is is relatively rare, the diagno-
sized that although the frequency of sis must be considered when such
posterior interosseous nerve Syn- nerve compressions are present.
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