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Strangulation of Radial Nerve  
Within Nondisplaced Fracture Component  
of Humeral Shaft Fracture
Mark R. Adams, MD, John S. Hwang, MD, Mark C. Reilly, MD, and Michael S. Sirkin, MD

A radial nerve injury in association with a 
humeral shaft fracture is not an infrequent 
occurrence.1,2 The nerve injury typically is 

thought to be a neurapraxia caused by a contusion, 
as spontaneous recovery rates range from 70% to 
90%.2-4 In cases in which acute nerve exploration 
and open reduction and internal fixation (ORIF) are 
not indicated, patient and clinician wait months for 
the nerve to recover. In some conservatively treated 
cases, the nerve is lacerated or entrapped. Patients 
with a lacerated or entrapped nerve may have bet-
ter outcomes with early operative management.

We report on a rare case of the radial nerve 
entrapped within a nondisplaced segment of a 
closed humeral shaft fracture and describe the clin-
ical outcome of early operative management. The 
patient provided written informed consent for print 
and electronic publication of this case report. 

Case Report
An intoxicated, restrained 18-year-old driver in a 
motor vehicle collision sustained multiple injuries, 
including rib fracture, apical pneumothorax with 
pulmonary contusion, and corneal abrasion. Ortho-
pedic injuries included right subtrochanteric femur 
fracture and midshaft right humeral shaft fracture 
(Figure 1).

Initial orthopedic evaluation of 
the right arm revealed decreased 
sensation in the radial nerve 
distribution. Motor function in the 
radial nerve was absent; the pa-
tient was incapable of active wrist 
extension or finger extension. Me-
dian and ulnar nerves were motor- 
and sensory-intact. Radiographs 
showed a displaced transverse 
midshaft humeral shaft fracture 
with a minimally displaced vertical 
fracture line extending from the 
fracture site about 3 cm into the 
proximal segment. The patient 
was placed in a coaptation splint. 
The femur fracture was treated 
with an antegrade piriformis entry 
intramedullary nail. 

ORIF of the humerus was 
performed to facilitate mobiliza-
tion of this polytrauma patient. He 
was positioned prone on a flat-top 
table with his right arm over a ra-
diolucent extension. The arm was 
abducted at the shoulder and the 
elbow flexed. A posterior midline 
skin incision was made to reflect 
the triceps in a lateral-to-medial 
direction, facilitating dissection of 
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Figure 1. Anteroposterior plain radiograph 
of right humerus shows midshaft humerus 
fracture.
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the lateral brachial cutaneous nerve on the lateral 
aspect of the triceps, with resultant localization of 
the radial nerve. At that time, the radial nerve was 
noted to be entrapped in the fracture site  
(Figure 2). In the proximal segment was a sagittal 
split, displaced about 1 mm, and it was in this 
interval the nerve was held. This sagittal fracture 
appeared incomplete as it was followed more 
proximally. A unicortical Kirschner wire was placed 
in a posterior-to-anterior direction in each fragment 
alongside the nerve. A lamina spreader engaged 
the wires and distracted the fracture site as the 
tines were spread apart, releasing the nerve  
(Figure 3). The nerve was in continuity but was se-
verely contused at that location. After the sagittal 
split was reduced, two 2.7-mm lag screws were 
used in lag fashion, and the transverse midshaft 
component was fixed with a 10-hole, 4.5-mm 
narrow locking compression plate. The radial nerve 
lay on the posterior aspect of the plate, between 
holes 4 and 5 (Figures 4, 5). The wound was 
closed, and the patient was made weight-bearing 
as tolerated in the right upper extremity. He was 
sent to occupational therapy, and static and dy-
namic splints were made for his wrist and hand.

Two months after injury, radial nerve examina-
tion findings were unchanged: decreased sensa-
tion on dorsum of hand and no motor function. 
At 3 months, electrodiagnostic testing showed 
neurophysiologic evidence of severe right radial 
neuropathy proximal to the innervation of the right 
brachioradialis. There were electrodiagnostic signs 
of ongoing axonal loss and no signs of ongoing 
reinnervation. At 4 months, only motor strength in 
wrist extension was improved (2/5). At 5 months, 
the patient had 4–/5 wrist extension, 3/5 metacar-
pophalangeal (MCP) extension of fingers, and 0/5 
MCP/interphalangeal extension of thumb. Sen-
sation in the radial nerve distribution was still de-
creased. At 7 months, strength in wrist extension 
and finger MCP extension was 4+/5. The fracture 
was now well healed, with maintained alignment 
and no changes in hardware appearance.

Discussion
In most cases, closed treatment of a humeral 
shaft fracture with an associated radial nerve 
injury has a successful outcome.5 The etiology of 
the neurapraxia likely is nerve contusion after the 
fracture. A neurapraxia is by definition a temporary 
injury to the myelin sheath with an intact nerve; 
the nerve function recovers rapidly.

Some humeral shaft fractures, however, have 

Figure 2. Intraoperative image shows radial nerve entrapped within nondisplaced  
fracture fragment.

Figure 4. Intraoperative image shows open reduction and internal fixation of humerus 
fracture with radial nerve over plate.

Figure 3. Intraoperative image shows previously entrapped radial nerve free from  
nondisplaced fracture.
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been associated with radial 
nerve injuries more severe than 
contusions, resulting in axonot-
mesis or neurotmesis. These 
more severe injuries make up 
10% to 30% of humeral shaft 
fractures, including those with a 
frank laceration of the nerve and 
those with an entrapped nerve.2,3 
Shao and colleagues2 reported a 
90% recovery rate for patients 
who delayed extrication of the 
entrapped radial nerve. Although 
there is no consensus on timing 
of surgical exploration, motor and 
sensory function of the nerve is 
temporally related, which may 
indicate that earlier diagnosis 
and treatment lead to improved 
outcome.6,7 Loss of radial nerve 
function can have devastating 
effects on upper extremity 
function. Often, patients lose all 
or some extension of the wrist 
and fingers and abduction and 
extension of the thumb.

In a standard history or physi-
cal examination, there are no par-
ticular features indicating nerve 
entrapment. Absolute indications 
for humeral shaft fractures with 
radial palsy are limited to open 
fractures, vascular injuries, and 
unacceptable fracture alignment. 
Relative indications are polytrau-
ma and secondary palsy after 
attempted fracture reduction. 
For all other humeral shaft fractures with radial 
nerve palsy, observation is still the mainstay of 
treatment, with spontaneous recovery occurring in 
up to 90% of patients.2,8-12 Our patient did not have 
an absolute indication for operative treatment; sur-
gery was nevertheless performed to address the 
polytrauma and to facilitate earlier mobilization.

Electromyelogram (EMG) studies typically are 
not useful after acute injury. EMG studies are 
better used serially to evaluate reinnervation after 
the acute phase. Bodner and colleagues13,14 used 
ultrasonography to identify the radial nerve in a pa-
tient with unimproved radial nerve palsy 6 weeks 
after humeral shaft fracture. They found the nerve 
within the fracture site, whereas magnetic reso-
nance imaging (MRI) could not follow its course. 

Neither ultrasonography nor MRI 
would likely be used after acute 
injury. More research is needed 
to improve evaluation of patients 
with continued palsy after nonop-
erative treatment. 

In the case of our patient’s 
humeral shaft fracture, surgery 
was performed early because 
of polytrauma and radial nerve 
entrapment. If left interposed 
between 2 fracture fragments, 
the nerve would have been 
subjected to continued ischemia 
and likely would not have recov-
ered spontaneously. Ikeda and 
Osamura7 reported on a case of 
radial nerve palsy that occurred 
after humerus shaft fracture. The 
nerve, entrapped between frac-
ture fragments, was explored lat-
er, after function failed to return. 
As it was found within callus, the 
nerve was cut and then repaired 
end-to-end. In our patient’s case, 
early exploration led to release of 
the radial nerve from the fracture 
site—preventing irreversible 
nerve damage and allowing for 
spontaneous recovery over sub-
sequent months.

Surgery for polytrauma 
patients with a humeral shaft 
fracture and radial nerve palsy 
may also be beneficial with 
respect to early nerve exploration 
and early mobilization. Although 

our patient’s fracture was well aligned and as an 
isolated injury would not have required surgery, 
the polytrauma called for early surgical manage-
ment, which revealed radial nerve entrapment and 
led to early recovery of nerve function.
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Figure 5. Lateral plain radiograph of 
right humerus shows plate-and-screw 
fixation of right humerus fracture.
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