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Abstract

Spiral groove entrapment neuropathy is a compression neuropathy that can occur for various reasons due to the superficial cour-
se of the radial nerve at the level of the spiral groove. Since repetitive movements play a role in the development mechanism of
compression neuropathy, compelling and repetitive movements of the triceps muscle may predispose to spiral groove entrapment
neuropathy. In this case, a 61-year-old male patient who developed a low hand after long-term use of a lawnmower is presented.
The patient was diagnosed with spiral groove entrapment neuropathy as a result of the physical examination findings performed in
our clinic and the requested electroneurophysiological test, magnetic resonance imaging. The patient's motor and sensory deficit
completely recovered after 6 weeks as a result of physical therapy and acupuncture treatment.
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Spiral oluk tuzak néropatisi, radial sinirin spiral oluk seviyesinde yiizeyel seyretmesinden dolay: gesitli nedenlerle meydana ge-
lebilen bir kompresyon néropatisidir. Kompresyon néropatisi gelisim mekanizmasinda tekrarlayici hareketler rol oynadig: i¢in
triceps kasmin zorlayici ve tekrarlayici hareketleri spiral oluk tuzak néropatisine zemin hazirlayabilmektedir. Bu olguda uzun
siireli ¢im bigme makinas: kullanimi sonrasinda diisiik el gelismis 61 yasinda bir erkek hasta sunulmaktadir. Hasta klinigimizde
yapilan fizik muayene bulgular1 ve istenen elektrondrofizyolojik test, manyetik rezonans goriintiileme sonucu spiral oluk tuzak
noropatisi tanis1 almistir. Hastanin motor ve duyu defisiti, verilen fizik tedavi ve akupunktur tedavisi sonucunda 6 hafta sonra
tamamen iyilesti.
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Spiral groove neuropathy due to overuse of the triceps

1. Introduction

The radial nerve is the most frequently injured
nerve in the upper extremity due to its long
and curved structure and its proximity to the
humeral shaft posteriorly (1). The radial nerve
neuropathy occurs as compressive and
noncompressive (2). Non-compression injury
of the radial nerve can occur anywhere along
its course, but the most common cause is
fractures of the humeral shaft (3).

Compressive neuropathy of the radial nerve is
more common and is usually caused by
occupational or recreational  repetitive
movements (4). Compression neuropathy
develops due to microvascular damage to the
nerve and the myelin sheath that is directly
related to pressure (1,4,5). Prolonged
compression can result in  fibrosis,
demyelination and even axonal damage(5).
The radial nerve often tends to be pinched in
the following areas: between the heads of the
triceps brachii muscle, in the spiral groove of
the humerus, when piercing the lateral
intermuscular septum and at the entrance of
the supinator muscle (arcade of Frohse)
(1,2,6). Compression of the radial nerve in the
spiral groove (spiral groove syndrome)
accounts for 21% of entrapment neuropathies
(7). In short-term mild compression of the
radial nerve in the spiral groove, loss of
sensation and pain occur in the sensory
dermatome areas of this nerve, which are
lateral to the elbow, dorsal forearm and
dorsoradial of the hand. Pain is exacerbated
when traction is applied to the nerve,
particularly with elbow extension, forearm
pronation, and wrist flexion. With a prolonged
compression of the nerve, motor losses also
begin to appear. At this level, the triceps
muscle function is normal, but the muscles
innervated by the radial nerve in the forearm
are paralyzed. Although there is paralysis in
the supinator and brachioradialis muscles,
there is no restriction in elbow flexion and
supination movement because the biceps
muscle with the innervation of the
musculocutaneous nerve is active. The wrist
drop deformity characterized by loss of
strength in wrist and finger extensors, thumb
abductor and extensor is seen (8,9). Diagnosis
is mainly established by clinical examination,
but electroneuromyographic studies are also
used (1,10).

2. Case Presentation

A 61-year-old male patient was admitted to
our clinic with the complaint of weakness in
the left wrist and fingers, and inability to lift
the wrists and fingers suddenly two days ago.
The patient did not describe trauma, but she
stated that she had been working with a
lawnmower for a long time without
interruption the day before her complaint
stated. He had a history of gastrectomy
operation.

On physical examination, there was no active
extension of the left wrist and all fingers. Left
wrist and whole finger extensor muscle
strength was 0/5, left hand 1st finger abductor
0/5, there was no loss of left shoulder and
elbow group muscle strength. The patient
described hypoesthesia of the left forearm
dorsolaterally and dorsal to the first third
finger of the hand. The patient's triceps reflex
was normoactive.

No abnormal results were detected in the
blood tests (hemogram, sedimentation C-
reactive protein, biochemistry, vitamin B 12,
TSH, tumor markers) of the patient.
Electroneuromyography (ENMG) was
performed 2 weeks later, and total damage to
the radial nerve was detected at the level of
the spiral groove. Magnetic resonance
imaging (MRI) evaluations for cervical, left
arm and forearm were performed. There was a
right foraminal disc protrusion in C5-6 and
central protrusions on the bulging floor at all
other levels on cervical MRI, but no nerve
root compression or myelopathic changes
were observed. No bone and soft tissue
pathologies were detected in left arm and
forearm MRI.

The patient was included in the physical
therapy program. As physical therapy, passive
range of motion exercises and electrical
stimulation to the wrist and finger extensors
were applied. Master tung acupuncture was
applied to the patient once a week for a total
of 3 sessions using the points located in the
33rd region of the forearm. At the end of the
6th week of the patient's wrist and finger
extensor muscle strength was 5/5 and there
was no sensory deficit. In the 5th month
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follow-up ENMG, it was consistent with
chronic axonal degeneration with mild
involvement of the radial nerve under the left
triceps muscle.

3. Discussion

The radial nerve emerges from the posterior
cord of the brachial plexus with the junction
of the C5-T1 roots and courses behind the
humerus between the lateral and medial head
of the triceps. It passes through the spiral
groove on the posterolateral side of the distal
1/3 of the humerus to the forearm by piercing
the lateral intermuscular septum (1). The
radial nerve innervates the brachioradialis,
extensor carpi radialis longus, and anconeus at
elbow level. The extensor carpi radialis brevis
is innervated by either the radial nerve or the
posterior interosseous nerve, depending on the
anatomical variation (11). It is divided into
superficial and deep in the forearm. The
superficial branch passes under the
brachioradial muscle and descends to the back
of the hand (1-3). The posterior interosseous
nerve (PIS), which is the deep motor branch,
runs deep and passes through the arcade of
Frohse, which is a fibrous structure on the
surface of the supinator muscle. The PIS
innervates the supinator muscle, the abductor
pollicis longus and all of the wrist and finger
extensors, except the extensor carpi radialis
longus and brachioradialis (12,13).

Knowing the anatomical course of the radial
nerve and the muscles it innervates is very
useful in patient evaluation. For example, if
there is a loss of strength in the triceps muscle
and a decrease in the triceps reflex, a root or
plexus lesion may be considered. A lesion at
the level of the humeral shaft or spiral groove
can be considered in the presence of a drop
wrist deformity and sensory deficit when the
triceps muscle strength is normal. The drop
finger development without sensory loss is
typical for PIS syndrome (6). In our case,
sensory deficit in the lateral left elbow and
dorsal to the first third finger of the hand, drop
wrist deformity due to complete loss of wrist
and finger extension, being no motor deficit in
the triceps and normoactive triceps reflex
were suggestive of radial nerve neuropathy at
the humerus level.

Injuries of the radial nerve at the level of the
humerus; It occurs due to reasons such as
humerus fractures, exposure of the arm to
external pressure by staying in a bad position
for a long time (armrest to the edge of the
chair after alcohol or drug use - Saturday
night syndrome, use of crutches), repetitive
overuse of the triceps muscle, long tourniquet
application, compression due to tumoral
lesions. In this case, there was no history of
crutches, alcohol or drug use and did not
describe trauma. In the anamnesis, the patient
had long-term use of lawn mowers on the
same day.

Nerve conduction studies with ENMG are
useful in detecting the anatomical localization
of nerve damage. In this way, it can be
distinguished between cervical
radiculopathies, brachial plexopathies and
peripheral nerve lesions and the severity of
the damage can be determined (14). The result
of the ENMG study performed in this case
was consistent with a complete lesion of the
radial nerve at the level of the spiral groove.

Plain radiography can be used to detect
fractures, dislocations, and bone tumors and
pathologies that cause compression (1). With
ultrasonography, the structural integrity of the
nerve can be evaluated along the nerve course,
especially in the area where the nerve is
superficial at the level of the spiral groove
(15). Magnetic resonance imaging is useful in
locating pathologies and neurological diseases
associated with nerve damage (16). We also
used imaging methods in order not to ignore
additional pathologies that may cause radial
nerve total damage in the case. Cervical, left
arm and forearm MRI evaluations were
performed. No etiological pathology was
found to explain the low hand deformity.

Conservative treatments are primarily applied
in the treatment of compression neuropathy of
the radial nerve. Rest, splinting, activity
modification, non-steroidal anti-inflammatory
drugs  (NSAIDs), steroid  injections,
acupuncture, vitamin treatments can be
applied initially as conservative treatment
(17,18). Dynamic splints that keep the fingers
in extension are recommended during the day,
while the wuse of static rest splints is
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recommended at night. Range of motion
exercises for preventing the development of
contracture, and exercise programs ranging
from active assistive exercises to resistance
exercises according to muscle strength are
given. The patient should be trained to avoid
prolonged, repetitive elbow  extension,
forearm pronation, and wrist flexion (19).
Surgery is considered for patients who do not
respond to treatment despite conservative
treatment  for  three = months  (20).
Decompression surgery and tendon transfer
surgeries can be applied in surgical treatment
(9,21). In our clinic, the patient was given a
static resting splint. Physical therapy and
acupuncture were applied to the patient. The
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