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Anterior Interosseous Nerve Palsy Following Proximal Humeral Fracture:

A Case Report
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Anterior interosseous nerve (AIN) palsy after proximal humeral fracture is very rare
syndrome. This report presents a 21-year-old man with axillary nerve and AIN palsy
following a proximal humeral fracture. The fracture was treated with open reduction
and internal fixation, and nerve palsy was treated conservatively. At 6-month follow-
up, proximal humeral and distal radius fractures had a complete union. There was no
subluxation of the humeral head, due to complete deltoid muscle recovery. Range of
motion of the shoulders was complete and symmetric. FPL, index FDP and deltoid
muscles had full strength. EMG revealed complete recovery of the axillary nerve and
AIN injury.
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Introduction

Proximal humeral fractures are the most common
type of fracture affecting the shoulder girdle in adults,
accounting for almost 7% of all such fractures (1).
Although neurological injury after proximal humerus
fracture is not common, displaced fractures due to high
energy trauma (especially those with medial
displacement of the humeral shaft segment and
concurrent arterial injury) are associated with a high
risk for nerve injury (2). The most frequently affected
nerves are the axillary nerve (58%) and suprascapular
nerve (48%) (3). To the best of our knowledge, there is
only one report of isolated anterior interosseous nerve
(AIN) palsy caused by a proximal humeral fracture (4).
The current report presents a patient with axillary nerve
and AIN injury following a proximal humeral fracture.

Case Report

A 21-year-old man was admitted to the emergency
department following an injury to his left upper
extremity due to a car accident. After clinical
evaluation of the patient and after the absence of
injuries to other parts of the body were confirmed, we
found tenderness, ecchymosis, swelling, and limited
motion of his left shoulder and wrist due to pain.
Radiographs showed a severely displaced left proximal
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humeral fracture with comminution and a minimally
displaced left distal radius fracture (Figure 1). A
comprehensive neurological examination revealed
hypoesthesia on the skin overlying the lateral aspect of
the proximal arm. A motor examination of the deltoid
muscle was difficult to perform due to pain but
decreased deltoid muscle tone in comparison to the
other side, and surprisingly, the patient was unable to
make the “OK” sign (Figure 2). The flexor pollicis
longus (FPL) and index flexor digitorum profundus
(FDP) had no power. Because of wrist pain, pronator
guadratus muscle testing was impossible. There was no
wound, tenderness, or fracture around the elbow joint
and upper forearm that would suggest traumatic nerve
injury.  Neurological  examinations of the
musculocutaneous, radial, ulnar, and median nerve
(except for the AIN branch) were normal. There was
no sign of vascular injury, either. The findings were
consistent with a left axillary nerve injury and isolated
AIN palsy. Because of severe fracture displacement
and the possibility of further injury to the
neurovascular system, closed reduction was done at the
emergency department, but the reduction was not
satisfactory for conservative treatment. Therefore, by
considering the ipsilateral distal radius fracture, the
unsatisfactory reduction, and the patient’s age, open
reduction and internal fixation (ORIF) was done via a
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deltopectoral approach with a 3.5-mm locking
proximal humerus plate. Closed reduction and
percutaneous pinning were also performed for distal
radius fracture because of dorsal tilting.

After a three-week follow-up, there was mild deltoid
atrophy in the left shoulder and little improvement in
recovery of AIN (Figure 3). Initial Electromyography
(EMG) and Nerve Conduction Velocity (NCV) tests
demonstrated axillary and AIN injury. Passive range of
motion started 4 weeks after surgery with forward
elevation, external rotation and pendulum exercises.

After a six-week follow-up, the strength score of
both FPL and index FDP was about 3 to 4 from 5.
Deltoid examination was difficult to perform due to
long-term immobilization of proximal humeral
fracture, but its force had slightly improved. Because
of the spontaneous gradual recovery, surgical

intervention seemed to be unnecessary. Both proximal
humerus and distal radius fractures had adequate
healing in radiographs; therefore, pins were removed
and active-assisted range of motion was started.

At a 3-month follow-up, examination revealed an
almost complete resolution of AIN and axillary nerve
injury.

At 6-month follow-up, proximal humeral and distal
radius fractures had a complete union. There was no
subluxation of the humeral head, due to complete
deltoid muscle recovery (Figure 5). Range of motion of
the shoulders was complete and symmetric (Figure 4).
FPL, index FDP and deltoid muscles had full strength.
EMG revealed complete recovery of the axillary nerve
and AIN injury.

Figure 1. Radiographs showing left proximal humeral (A, B) and distal radius fractures (C, D)
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Figure 2. Photograph of the patient showing inability to flex distal phalanges of his left thumb and index finger

Figure 3. A. Radiograph at three-week follow up. Note mild inferior subluxation of humeral head and deltoid atrophy due
to axillary nerve injury. B. Photograph of the patient showing deltoid atrophy

Figure 4. Photographs of the patient showing complete deltoid muscle recovery and symmetric range of motion of the
shoulders
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Figure 5. Radiographs of a follow-up 6 months after surgery showing complete union of proximal humeral and distal
radius fracture. There is no subluxation of the humeral head due to complete recovery of the axillary nerve injury.

Discussion

AIN palsy due to proximal humeral fractures is very
uncommon. There is only one similar case in the
literature. Tanagho et al. reported the case of an 87-
year-old woman with a proximal humeral fracture and
AIN palsy, both of them were treated conservatively.
The patient completely recovered from AIN palsy after
six months (4).

The lateral and medial cords of the brachial plexus
form the median nerve (C5-T1). It does not provide
motor or sensory innervation until it reaches the elbow
(5). AIN mostly originates from 5 to 8 distal to the
lateral epicondyle of the humerus (6). Along its course
in the forearm, AIN innervates the FPL, pronator
guadratus, and FDP to the index and middle finger (7).

The causes of AIN palsy can be divided into
spontaneous and traumatic. Gantzer’s muscle, brachial
plexus neuritis, Volkmann’s ischemic contracture,
compression neuropathy, and enlarged bicipital bursa
are related to non-traumatic causes. Traumatic (or
secondary) causes are mostly due to traction,
supracondylar or forearm fractures, penetrating
injuries, direct trauma, and cast fixation (4, 7).

Compression neuropathy frequently occurs when
pressure is applied to the forearm for a long time, open
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venipuncture in the antecubital fossa, fibrotic bands
formed by intense weight lifting, or sometimes
spontaneously with no obvious cause (8). In these
patients, paralysis may develop several weeks or even
months after the injury occurs. It seems that in our
patient, AIN palsy could not be attributed to
compression neuropathy because it happened after the
accident and a near-complete recovery occurred
without surgical intervention. Brachial plexus neuritis
can also present itself clinically as a form of isolated
AIN palsy (9, 10), but in our patient, this is improbable
because nerve palsy happened immediately after the
trauma.

Although the AIN is deep and relatively well protected,
direct trauma to the forearm can be considered as a
causative factor. The patient’s history and
examinations revealed no evidence of trauma or injury
around the elbow.

Median nerve variations have been well-documented in
the literature. It normally forms from two roots,
whereas although formation from three, four, or five
roots has been described as well. In addition, median
nerve formation distal to the axilla has been found in
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an incidence of 3.5% to 40% of specimens (11).
Sunderland has also been isolated AIN fibers from the
proximal part of the median nerve at the level of
brachial plexus (12). So, displaced bony fragments
could cause the rupture, contusion, or dysfunction of
these fibers in the arm.

According to a study done by Kleinrensink, traction
injury of the median nerve and the medial cord may
occur after falling with the elbow and wrist extended
(13). Also, because of the limited mobility and small
size of the AIN, it is more vulnerable to tension injury
than the median nerve (14). In displaced supracondylar
humerus fractures in children, the AIN is held firmly in
the forearm by tethering structures such as ulnar
collateral vessels, tough fibrous bands of the pronator
teres (deep head), the Gantzer’s muscle, and the
proximal bony fragment act as a distracting element.
Nerve injury usually happens immediately, and
spontaneous recovery usually takes three weeks to four
months (8, 15).

Because neurologic deficit occurred immediately after
fracture, authors believe that either traction injury due
to stretching of hand or nerve contusion due to bony
fragments and median nerve variations might cause
nerve palsy in this patient. In view of the fact that most
nerve lesions after proximal humeral fracture are
neuropraxia, spontaneous functional recovery should
be expected in these patients and surgical intervention
is not necessary. Although, baseline EMG seems to be
rational for further comparison. Repeating EMG would
have been advisable to monitor the recovery and to
allow timely intervention if necessary.

Conclusion

AIN palsy is a very rare complication following
proximal humeral fractures. Therefore, orthopedic
surgeons should be aware of the possibility of this
complication, and special care should be taken while
examining patients with such injuries. A correct
diagnosis contributes to optimal treatment. Surgical
intervention is not necessary unless no signs of
recovery are evident at the three-month follow-up.
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