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Brachial plexus paralysis associated with traumatic asphyxia
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ABSTRACT

Traumatic injuries are the most common cause of brachial plexus lesions in children and adults. There are many causes of brachial
plexus injuries such as accidents, falls and prolonged pressure. Traumatic asphyxia (TA) is a rare but serious clinical syndrome. Rarely,
brachial plexus lesion may develop after TA and it is extremely rare in children. The cause of brachial plexus injury in patients without
posttraumatic nerve root avulsion has not yet been fully explained. In this case report, we present the case of a child with neurological

damage following TA which is very rare in the literature.
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1. INTRODUCTION

Traumatic asphyxia (TA) or Perthes syndrome is a very rare
clinical syndrome that develops after a person is caught between
two objects or trapped under heavy furniture. Almost all
patients have facial edema, cervicofacial cyanosis, petechiae,
subconjunctival hemorrhage and, respiratory distress [1].

The incidence of reported TA in adults is 1 case per 18.500
accidents. However, it is very rare in children and its true
incidence is not well known in pediatric population [2].

Rarely, brachial plexus lesions may develop after TA and it is
extremely rare in children. In this case report, we present a case
of neurological damage following TA in a child.

2. CASE REPORT

A 12-year-old male patient, who was followed up for attention
deficit hyperactivity syndrome, was brought to the Pediatric
Emergency Department after being trapped by an automatic door.
It was learned from his history that he played with the automatic
door and tried to pass when it was about to close, he was stuck
under the door for up to two minutes. The patient reported pain
in the right side of his neck and difficulty in moving his right
arm. On admission, he was alert and awake. Initial vital signs

were stable. Physical examination revealed an excessive number
of petechial rashes on the face and upper trunk, subconjunctival
hemorrhage (Figure 1) and pain with palpation in the right side
of the neck. In the neurological examination, motor deficits in
the right shoulder, elbow and wrist in addition to paresthesia of
the right forearm were observed. Biceps reflex in the right arm
was absent and the triceps reflex was hypoactive. The range of
motion of the right shoulder was limited because of pain.

A bedside postero-anterior chest radiography showed a
suspicious fracture line in the right clavicle (Figure 2). Cervical
radiography (Figure 3), extended focused assessment with
sonography for trauma (eFAST) and craniocervical tomography
findings were normal. Craniocervical magnetic resonance
imaging (MRI) showed edema between the subcutaneous and
muscle planes in the right side of the neck and edema in the
supraclavicular segment of the C_ nerve root originating from
the C.-C, intervertebral disc, and no avulsion was detected
(Figure 4).

He was evaluated by orthopedics and physical medicine and
rehabilitation therapy departments and surgical intervention
was not considered. His arm was immobilized. Brachial plexus
paralysis secondary to trauma was considered in the patient.
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Surgical treatment was not considered due to the absence of
avulsion, edema between subcutaneous structures and muscle
tissues, and edema in the supraclavicular segment of the C,
nerve root in the MRI examination. He was discharged with
antiinflammatory treatment. Two weeks later, no change was
detected in the control examination and EMG was planned.
Since, EMG was not recommended in cases without avulsion,
for our patient we planned EMG before the first month after the
trauma. EMG was performed approximately one month after
the event and a partial lesion of the upper trunk of the brachial
plexus was detected In the right side.

He was followed-up with these findings and physiotherapy was
started. There was no significant improvement in his clinical
condition at the end of three months follow-up. Surgical
intervention was not considered in our patient because no
avulsion was detected. The patient left our follow-up after three
months of follow-up, so long-term follow-up could not be done.

Written consent was obtained from the patient’s family.

A

Figure 1. The appearance of the patient’s face. A lot of petechiae on his

face.

Figure 2. Bedside antero-posterior lung radiography of the patient.
Irregularity of cortical bone in the lateral 1/3 of the right clavicle.

Figure 4. Cervical magnetic resonance imaging of the patient. Edema
between the subcutaneous muscle plans on the right side of the neck and
the root of the C_ nerve.
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3. DISCUSSION

Traumatic injuries are the most common cause of brachial
plexus paralysis (BPP) in children and adults [3]. Motor vehicle
accidents, industrial accidents, objects falling on a shoulder,
sports injuries, falls and prolonged pressure on the plexus during
deep sleep are among the many causes of brachial plexus injuries
[3,4]. Rarely, BPP may develop after TA [5,6].

The main pathophysiological mechanism in TA is the increase
in the pressure in the thorax due to a sudden and severe force on
the chest and upper abdomen resulting in the rapid passage of
blood in the right atrium to the valveless jugular and innominate
veins in the head and neck region and the occurrence of small
bleeding in the vein bed [7]. It is emphasized in the literature
that the most likely cause of injury to the brachial plexus may
be hypoxia in the injured area due to trauma to the upper body
and shoulder, but the effect of hypoxia has not been clearly
demonstrated [2,3].

BPP develops according to the wunderlying causes of
compression, transection, ischemia, inflammation, metabolic
abnormalities, neoplasia, and radiation therapy in this region.
Since, this region is protected under the bone structure, nerve
compression rarely occurs by direct compression of this region.
Excess transaction of the nerve is also often seen in major
trauma due to high-energy traction. The mechanism of trauma
causes nerve roots to rupture, leading to the emergence of a
clinical condition. Ischemia is a condition caused by obstruction
of small intraneural vessels and is a common pathophysiological
condition for inflammatory, metabolic and radiation-induced
plexopathies. Ischemia causes localized axon damage and
denervates muscle and skin receptors [8,9]. In our opinion, as
in ischemia-related brachial plexus injuries, intramural vessel
occlusion due to the sudden increase in intravenous pressure in
TA cases may cause the development of brachial plexus lesions.
Also, cytotoxic edema due to hypoxia caused by asphyxia may
result in compression of nerve roots. In cases with plexus
injury on physical examination, if the mechanism of trauma is
appropriate, root avulsions should be considered and excised
with imaging methods. Cytotoxic edema caused by hypoxia may
be the most important pathophysiologic mechanism in cases
where avulsion cannot be detected.

Agitation, loss of consciousness, confusion, or seizures have
been reported after TA. It has been reported that this clinical
situation develops due to indirect injury after anoxic damage,
ischemia or increased vascular pressure and cerebral edema
secondary to venous obstruction [10-12].

Traumaticasphyxiahasalmost good prognosis, ifthe compression
is brief [2,13]. In cases without accompanying injuries death
may occur due to prolonged compression, hypoxia and apnea.
It heals spontaneously within weeks except the neurological and
ocular signs [1,14,15]. There is no clear information about the
follow-up period of these cases in the literature. Because the
course of the disease depends on the severity of the trauma and
accompanying additional injuries, it is appropriate to determine
the follow-up period for each patient [1,16].

The number of BPP patients with TA is very few and most of
them are adult cases. Neurological abnormalities were reported
in 85% (29 patient) of 34 patients with neurological sequelae
(loss of consciousness, brachial plexopathy, visual disturbances,
paralysis, confusion, seizures) who were evaluated as TA; BPP
in seven cases (21%). Three patients had mild residual muscle
weakness, while others recovered completely [5]. In this study,
no information was given about the follow-up period of these
patients. However, it is reported in the literature that mild
neurological findings usually regress within 24-48 hours [10-
12].

In a study in which 14 TA cases were evaluated, it was
reported that a 42-year-old patient developed post-traumatic
consciousness, blindness, confusion and BPP and neurological
improvement was 15 months later. In this case series, no
pediatric cases with BPP after TA were reported. Follow-up was
established for all 14 patients from 6 to 117 months (mean, 41
monts). There was no long-term disability related to TA and
there were no late sequelae releated to neurologic abnormalities.
[5]. Since, our case was out of follow-up after three months of
follow-up, its long-term effects could not be followed.

In our case, BPP was developed after TA which was not reported
before in a pediatric case in the literature according to our
knowledge. Brachial plexus injury is a condition that can occur
with many different mechanisms. Brachial plexus injuries are
of four types: avulsion, rupture, axonogenesis, and neuropraxia
[17]. While lesions such as axonogenesis and neuropraxia heal
spontaneously, avulsion injuries cannot heal spontaneously
[18]. These injuries should be differentiated before treatment.
Generally, surgical treatment is required if no improvement
is noted within 2-3 months. Since, primary repair of avulsion
injury is not possible, the option of nerve reconstruction should
be considered [19].

As a conclusion, cytotoxic edema caused by asphyxia without
avulsion of nerve roots after trauma can cause BPP. We made
the diagnosis of BPP that developed after trauma in our patient
with the results of EEG and MRI examinations after clinical
evaluation. In our case, no avulsion was detected with the MR
results. Surgical intervention was not considered in our patient
because no avulsion was detected. Follow-up was taken with the
physical therapy and rehabilitation plan. However, the family left
the hospital follow-up after three months of follow-up. However,
the absence of avulsion should be demonstrated by radiological
methods and the patient should be monitored for long-term
sequelae. The period of monitoring should be decided according
to the patient’s clinical status.
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rights: All procedures were performed in

accordance with basic ethical principles.
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