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CASE REPORT

Conservative treatment for brachial plexus 
injury after a displaced clavicle fracture: a case 
report and literature review
Myung‑Seo Kim*    

Abstract 

Background:  A brachial plexus injury is a rare complication of clavicle fractures. Previous case reports only examined 
the surgical outcomes of brachial plexus injuries that occurred after a clavicle fracture and did not report on the out‑
comes of conservative treatment. In this report, we present the prognosis of a patient with an acute displaced clavicle 
fracture accompanied by a brachial plexus injury that was conservatively treated.

Case presentation:  A 51-year-old man with a middle-third clavicle fracture due to a direct trauma after falling 
down the stairs. A brachial plexus injury experienced symptoms, including numbness occurred in the affected upper 
extremity, at 1 day after the injury. The patient’s motor power in the elbow, wrist, and hand decreased at 3 days after 
the injury. Magnetic resonance imaging (MRI) showed no loss of continuity in the brachial plexus, but showed nerve 
compression by displaced fracture fragments. Electromyography revealed brachial plexopathy. Conservative treat‑
ment, including a shoulder sling, was performed with satisfactory outcomes; the patient reported a 70% improve‑
ment at 6 months after the injury.

Conclusions:  A brachial plexus injury is a rare complication of clavicle fractures that can cause serious dysfunction of 
the upper extremities affected by the injury. Conservative treatment may be considered for acute nerve compression 
by displaced fracture fragments rather than extensive callus or granulation tissue formation to achieve a satisfactory 
recovery in young patients. MRI should typically be performed before making a treatment decision to examine the 
brachial plexus for any discontinuity or kinking.
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Background
A brachial plexus injury is a rare complication of clavi-
cle fractures. In addition, there have only been a few case 
reports on brachial plexus injury accompanying clavi-
cle fractures [1–3]. Saito et  al. retrospectively analyzed 
the data collected from patients with clavicle fractures 
from 2004 to 2018 and reported that only three patients 
had brachial plexus palsy [4]. Barbier et  al. reported 

satisfactory outcomes after performing open reduction 
and internal fixation (ORIF) and neurolysis on patients 
whose brachial plexuses were compressed by the dis-
placed bone fragments [5]. Moreover, Gadinsky et  al. 
described in their case report that surgery successfully 
resolved the neurologic symptoms [2]. However, these 
studies only examined the surgical outcomes of brachial 
plexus injuries that occurred after a clavicle fracture and 
did not report on the outcomes of conservative treat-
ment. In this report, we present the prognosis of a patient 
with an acute displaced clavicle fracture accompanied by 
a brachial plexus injury that was conservatively treated.
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Case presentation
The patient was a 51-year-old man with a displaced mid-
dle-third left clavicle fracture (Robinson classification 
type 2B2) (Fig. 1). The patient, who had diabetes mellitus 
and hypertension as comorbidities, experienced a direct 
trauma after falling down the stairs. Despite the patient’s 
history of consistent aspirin use, his prothrombin time 
and international normalized ratio was 1.0 during a labo-
ratory test, indicating no prolongation.

The patient did not receive any treatment immediately 
after the injury. However, at 1  day after the injury, the 
patient was prescribed with a shoulder sling and under-
went conservative treatment at an outpatient local clinic 
due to left upper extremity. At 3 days after the injury, the 
patient was admitted to our institution with chief com-
plaints of worsened hand numbness and immobility. The 
patient had a severe bruise around the site of the clavicle 
fracture at the time of admission. Skin tenting caused by 
displaced fracture fragments was not observed (Fig.  2). 
A manual muscle strength test was performed using 
the Medical Research Council (MRC) scale [6], showed 
grades 2, 0, 3, 0, and 0 on elbow flexion, elbow extension, 
wrist flexion, wrist extension, and thumb and other fin-
ger extension, respectively; shoulder abduction was not 
examined since the patient had a clavicle fracture. The 
pulse could be palpated over the brachial artery at the 
elbow level and over the radial and ulnar arteries at the 
wrist level. Furthermore, the distal phalanx of the left 
hand showed an intact capillary refill.

No cervical spine injury-related abnormalities were 
observed. In magnetic resonance imaging (MRI) per-
formed 3  days after the injury, brachial plexus disconti-
nuity was not observed in the T1-weighted coronal and 
axial view, although the brachial plexus was compressed 
by the displaced midshaft fracture fragments (Fig.  3). 
MRI was performed with the patient in the supine posi-
tion using a Philips Ingenia 3.0-T scanner (Philips Medi-
cal Systems, Best, Amsterdam, Netherlands) with a 

dedicated anterior and head/neck 16-channel coil. A 
detailed MRI protocol was added as Table 1.

Electromyography (EMG) performed 3 weeks after the 
injury revealed brachial plexopathy at the whole trunk 
level.

Conservative treatment, including a shoulder sling, was 
performed for 4 weeks at our institution. At 4 weeks after 
the injury, active-assisted motion exercised were started 
when the shoulder sling was weaned. At 11 days after the 
injury, both the wrist extension and extension power of 
the thumb and other fingers improved from MRC grade 
0 to 1. No significant improvements in motor power 
were observed at 27  days after the injury, although the 
patient reported of more arm strength during the subjec-
tive assessment. The follow-up EMG was scheduled at 
3  months after the injury to assess the extent of recov-
ery from the brachial plexus injury. However, the patient 
refused EMG, and since an examination at an outpatient 
clinic was difficult owing to the patient’s personal rea-
sons, a follow-up telephone interview by audio report-
ing was conducted instead. At approximately 6  months 
after the injury, we assessed the patient’s recovery status 
through a telephone interview. The patient could perform 
shoulder abduction up to 90° without experiencing pain, 
and the muscle strength was improved to grade 4. Elbow 
flexion and extension were improved to MRC grade 5 
(the patient reported being able to lift up to 20 kg with 
the affected arm) and wrist flexion and extension as well 
as flexion and extension of the thumb and other fingers 

Fig. 1  Comminuted midshaft left clavicle fracture (Robinson 
classification type 2B2)

Fig. 2  Severe bruising around the fracture site
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improved to MRC grade 4. The numbness in the affected 
upper extremities subsided. The patient had an overall 
70% improvement compared with his condition at the 
time of the injury, showing a satisfactory recovery.

Discussion and conclusions
Clavicle fractures account for approximately 3% of all 
fractures, with midshaft clavicle fractures reported as 
the most common type [7, 8]. Conservative treatment 
has been commonly performed for midshaft clavicle 
fractures with satisfactory outcomes in several studies 
[9, 10]. However, conservative treatment is reported to 
have higher rates of nonunion and malunion than sur-
gical treatment [11, 12], which may result in neurologic 
injuries in rare cases. Thavarajah et  al. reported that 
extensive callus resulting from the hypertrophic nonun-
ion can compress the brachial plexus [13]. Gadinsky et al. 
also reported two cases of brachial plexus compression 
by abundant calluses at 4 months and 5 weeks after the 
conservative treatment of displaced clavicle fractures, 
respectively [2].

Although the abnormal callus or granulation tissue 
formation is the most common cause of brachial plexus 

injuries and neurologic symptoms often manifest several 
weeks to months after the injury [14], Nordqvist et  al. 
reported that 2% of the displaced clavicle fractures are 
accompanied by primary brachial plexus injuries [15]. 
Lin et al. reported a case of brachial plexus compression 
by a displaced fragment, although the direct compres-
sion of the brachial plexus by a displaced fragment in an 
acute clavicle facture is rare [3]. Della Santa et al. stated 
that of the 16 brachial plexus lesion cases after a clavicle 
fracture that were examined over 20 years, only a single 
case showed direct compression of the brachial plexus by 
a displaced fracture fragment [16]. In our case report, the 
patient had numbness in the affected upper extremity at 
1 day after the injury; thus, he did not have a chronic bra-
chial plexus injury. In addition, the patient showed direct 
compression of the brachial plexus by a displaced com-
minuted fracture fragment.

Saito et al. revealed that subacute brachial plexus palsy 
can gradually occur in older adult patients exhibiting 
abnormal growth of granulation tissues around the site 
of the middle-third clavicle fracture [4]. Gadinsky et  al. 
reported two brachial plexus injury cases, one of which 
was a 71-year-old patient with a midshaft fracture, who 
experienced weakness in the left upper extremity at 
5 weeks after the injury [2]. The patient in our case report 
was 51 years old and was thus relatively young, but had a 
middle-third clavicle fracture. The patient also had neu-
rologic symptoms at 1 day after the injury, indicating that 
an acute brachial plexus injury can result from the direct 
compression of the brachial plexus by a bone fragment.

In previous studies, the extensive calluses and granu-
lation tissues, which are the causes of brachial plexus 
compression, were removed for most subacute or 
chronic brachial plexus injury cases that occurred after 
a clavicle fracture, and resection or ORIF was per-
formed for the clavicle fracture. They reported a com-
plete muscle strength recovery as early as 3  months 

Fig. 3  Magnetic resonance imaging (a) T1-weighted coronal; (b) axial brachial plexus magnetic resonance imaging: brachial plexus (arrow) was 
compressed by the displaced comminuted fracture fragment (arrowheads)

Table 1  Magnetic resonance imaging protocol

CE Contrast enhanced, MDIXON Modified DIXON

Sequence T1-weighted spin echo CE T1-weighted 
MDIXON spin echo

Axial Coronal Axial Coronal

Repetition time, ms 488 639 625 568

Echo time, ms 15 15 15 15

Slice thickness, mm 3 2 3 2

Slice gap, mm 0 0 0 0

Field of view, mm 250 × 250 250 × 250 250 × 250 250 × 250

Matrix size 320 × 257 284 × 218 320 × 248 356 × 232

Echo train length 4 6 6 7
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and usually within 6–8 months after surgery [2–4]. Our 
patient did not lose nerve continuity as a result of the 
acute brachial plexus injury accompanying a clavicle 
fracture, and the conservative treatment was performed 
since no kinking was observed between fragments. The 
patient showed a satisfactory recovery of approximately 
70% at 6  months after the injury. The patient was in 
employment before the injury and returned to work at 
the time of the telephone interview.

To our knowledge, several studies have reported 
satisfactory outcomes after performing decompres-
sion, neurolysis, and ORIF for brachial plexus injuries 
accompanied by a clavicle fracture. However, no study 
has reported on the outcomes of conservative treat-
ment. In this study, since clinical outcomes at 3 months 
after the injury were evaluated by telephone interview 
through audio reporting, clinical data was insufficient 
and recall bias might have occurred. Nevertheless, this 
case report is meaningful in that a satisfactory progno-
sis was observed following the conservative treatment 
of an acute brachial plexus injury that occurred after a 
clavicle fracture. Further research using a larger num-
ber of cases and long-term follow-up data is needed 
to assess the prognosis of conservative treatment for a 
brachial plexus injury accompanying a clavicle fracture.

A brachial plexus injury is a rare complication of clav-
icle fractures that can cause serious dysfunction of the 
upper extremities affected by the injury. An appropriate 
treatment must be performed to recover from the nerve 
injury, and satisfactory prognoses can be expected from 
surgical procedures, such as ORIF and brachial plexus 
decompression. Conservative treatment may be consid-
ered for acute nerve compression by displaced fracture 
fragments on young patients rather than by extensive 
callus or granulation tissue formation as a management 
method to achieve a satisfactory recovery. MRI should 
typically be performed before making a treatment deci-
sion to examine the brachial plexus for any discontinu-
ity or kinking.
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