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A17-year-old boy was playing hockey at an 
outdoor rink when his skate caught a rut in 
the ice and he fell backward, striking the 

back of his head on the ice. He was not wearing a 
helmet. Eyewitnesses reported that the patient lost 
consciousness upon impact, with convulsions 
involving his arms and legs that lasted about 
90 seconds. No evidence of lateralizing signs, 
tongue-biting or urinary incontinence was seen.

The patient was transported by ambulance to a 
local emergency department where he underwent 
computed tomography (CT) of the head that 
showed right parietal swelling of the scalp. There 
was no skull fracture or intracranial hemorrhage. 
Radiography of the cervical spine was completed 
and did not show any abnormalities. After over-
night admission to hospital for observation, the 
patient was referred to a multidisciplinary pediat-
ric concussion program for further evaluation and 
follow-up.

The patient was seen in consultation seven 
days later, at which time he complained of mild 
headache and trouble falling asleep. His medical 
history was unremarkable except for mild 
asthma. He had no personal or family history of 
seizures. A neurologic examination was normal. 
Concussive convulsions were diagnosed.

In keeping with the diagnosis, no antiepileptic 
medication was prescribed, and the patient was pro-
vided appropriate return-to-learn and return-to-play 
counselling. After successfully completing a gradu-
ated return-to-play protocol, the patient was safely 
returned to full-contact hockey without complica-
tion 21 days after his injury. The patient’s driver’s 
licence was not suspended, and he was advised to 
wear a helmet during future hockey activities.

Discussion

Sports-related concussion is a form of traumatic 
brain injury that is caused by the transmission of 
abnormal biomechanical forces to the brain 
resulting in temporary alterations in neurological 

functioning.1 Convulsions occurring at the time 
of sports-related concussion are uncommon and 
can present a substantial diagnostic and manage-
ment challenge for physicians who are unfamil-
iar with the nature of these events. For these 
patients’ cases, optimizing management requires 
physicians to distinguish between concussive 
convulsions and posttraumatic seizures or epi-
lepsy — conditions that differ considerably in 
terms of pathophysiology, natural history and 
treatment recommendations.

Concussive convulsions
Concussive convulsions are characterized by 
myoclonic or tonic–clonic motor convulsions 
that occur within seconds of head injury. They 
are thought to occur in the absence of epileptic 
brain activity. Initially described in adults by 
Jennet2 as “immediate epilepsy” — defined 
explicitly as the occurrence of a generalized con-
vulsion “within moments of injury” — the phe-
nomenon was found to have no association with 
the development of subsequent seizures.2

Much of what has since been learned about 
concussive convulsions is derived from observa-
tional studies involving elite adult Australian rules 
football and rugby league players, where the 
reported incidence of concussive convulsions is 
about 1 in every 70 cases of concussion.3 In a ret-
rospective study, McCrory and colleagues4 
detailed the cases of 22 adult football players with 
concussive convulsions. Within two seconds of 
head impact, the athletes typically displayed a loss 
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•	 Concussive convulsions are nonepileptic events that have a benign 
natural history.

•	 In the setting of a reliable clinical history, advanced neuroimaging and 
electroencephalgraphy are not required.

•	 Antiepileptic medication is not indicated, and physicians should focus 
their attention on management of the associated concussion and 
optimization of preventive education.
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of consciousness and brief tonic phase, followed 
by bilateral myoclonic or clonic jerking of the 
extremities lasting no longer than 150 seconds. 
Following the event, patients showed clinical 
symptoms consistent with sports-related concus-
sion. All players underwent neuroimaging studies 
with normal results. Twenty-one players under-
went electroencephalography (EEG), which was 
normal in all cases, with the exception of one 
player who showed transient left temporal slow 
wave activity in the period directly after injury 
and in whom EEG studies were normal in follow-
up at one week and two years. All of the athletes 
returned to full sporting activities, and none expe-
rienced recurrent seizures. The authors postulated 
that concussive convulsions were not caused by 
structural brain injury and the pathophysiological 
mechanisms governing posttraumatic seizures, 
but were instead likely mediated by transient 
functional decerebration similar to the corticome-
dullary dissociation seen in convulsive syncope.3,4

Since these seminal studies, a subsequent pro-
spective study involving Australian footballers 
found that more subtle motor manifestations, 
particularly tonic posturing without clonic move-
ments, occurred in almost a quarter of sports-
related concussions, likely representing a less 
extreme form of the concussive convulsion phe-
nomenon with an equally benign outcome.5

Current practice recommendations suggest 
that neuroimaging and EEG studies have normal 
results in this patient population3 and should 
only be used to rule out structural brain injury if 
other clinical indications are present, such as 
focal neurologic deficit or altered level of con-
sciousness.1 The prognosis of this condition is 
excellent, and antiepileptic medication is not 
required. Patients who have concussive convul-
sions can be safely returned to full sporting 
activities after documented recovery from the 
associated concussion.

Posttraumatic seizures
In contrast to concussive convulsions, posttrau-
matic seizures are characterized by acute physical 
manifestations of epileptic brain activity occurring 
in patients after a traumatic brain injury. Diagnos-
tically, the term posttraumatic seizure is used to 
define a single epileptic event; patients who have 
recurrent, unprovoked seizures after a traumatic 
brain injury receive a diagnosis of posttraumatic 
epilepsy, a condition affecting 7%–57% of all 
patients with traumatic brain injury.6

Posttraumatic seizures are further classified 
based on the timing of the event, defined as early 
(less than one week after injury) and late (more 
than one week after injury).6 Any seizure within 
24 hours of traumatic brain injury, with the sole 

exception of a convulsion occurring within sec-
onds of the injury, should be considered an early 
posttraumatic seizure, and not a concussive 
convulsion.

The pathophysiology and clinical presentation 
of posttraumatic seizures are strongly related. 
Early posttraumatic seizures are thought to repre-
sent epileptic phenomena caused by direct injury 
to brain tissue. Late posttraumatic seizures and 
posttraumatic epilepsy are proposed to be medi-
ated by a progressive cellular and molecular pro-
cess of local “epileptogenesis.”7 In contrast to 
concussive convulsions that present with stereo-
typic clinical manifestations, the signs of post-
traumatic seizures are dependent on the location 
of brain injury and can manifest as focal seizures, 
generalized seizures or focal seizures with sec-
ondary generalization. The natural history of 
early posttraumatic seizures is generally more 
favourable than that of late posttraumatic sei-
zures, but both carry a substantial risk of devel-
oping into posttraumatic epilepsy.7

Although evidence-based guidelines exist for 
the evaluation and management of a single 
unprovoked seizure in children and adolescents,8,9 
similar guidelines specific to patients with a sin-
gle seizure that occurred after a traumatic event 
are lacking. Evaluation of patients with a post-
traumatic seizure includes consideration of neu-
roimaging and EEG to identify the location and 
electrical behaviour of the associated structural 
brain injury. Magnetic resonance imaging is the 
neuroimaging modality of choice for non-urgent 
evaluation of patients with suspected lesional epi-
lepsy,8 offering superior contrast resolution and 
the ability to incorporate sequences, such as 
susceptibility-weighted imaging, with enhanced 
sensitivity to cerebral microhemorrhages.

Although case–control studies have shown that 
treatment of a first unprovoked seizure does not 
affect long-term rates of seizure remission in chil-
dren and adults,10 management of care in pediatric 
patients with posttraumatic seizures should be 
individualized. Adolescents and young adults with 
structural brain lesions and concordant epilepti-
form abnormalities on EEG may be at an elevated 
risk of recurrent seizures and should be considered 
for treatment with antiepileptic medications and 
immediate suspension of driving privileges.9 For 
such patients, long-term follow-up and monitoring 
by an experienced neurologist is suggested.

Conclusion

The evaluation of patients presenting with con-
vulsions after a head injury requires the physi-
cian to distinguish between concussive convul-
sions and posttraumatic seizures. A careful 
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clinical history and familiarity with the available 
evidence can help guide care for these patients. 
In the setting of a clear history of concussive 
convulsions, neuroimaging and EEG studies are 
not required, and treatment with antiepileptic 
medication is not indicated. Physicians should 
advise patients of the benign natural history of 
these events and focus their attention on the 
management of the patient’s associated concus-
sion and optimization of preventive education.
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