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Proprioceptive‑Induced Reflex Postinfarct Seizures: A Rare Occurrence

Sir,
In reflex epilepsies, seizures are provoked by specific 
stimuli or, less commonly, mental processes and have 
seizures exclusively in response to particular stimuli 
without spontaneous seizures. It may coexist with 
spontaneously occurring seizures. Clinically, they 
manifest as partial or generalized seizures with either 
focal or generalized ictal epileptic discharges at onset.[1] 
Reflex seizures are precipitated by following stimuli: 
visual, somatosensory and proprioceptive, auditory, 
thinking, reading, music, startle, hot water, and eating. 
Proprioceptive‑induced seizures are provoked by 
passive or active movement and are simple partial 
attacks presenting as tonic or clonic motor movements 
of a limb.[2] Here, we report a patient who had clonic 
movement of the left upper limb on forward abduction 
against gravity with corresponding epileptiform 
discharges from the right frontal region suggestive of 
possible proprioceptive‑induced reflex seizures.

A 58‑year‑old man presented with involuntary 
movements of the left upper limb of 2 days duration.   The 
movements used to appear on holding objects in the left 
upper limb or keep the limb abducted against gravity, 
aborted by keeping the limb at rest, or by holding the 
limb with the other. There were no sensory symptoms, 
twitching of face, or weakness in limbs. He had left 

faciobrachial weakness 3 months back which improved 
subsequently over 1 month. He was hypertensive on 
medication. On examination, he was conscious, alert, 
and oriented. Speech and cranial nerves were normal. 
Motor and sensory examination was normal. There 
was clonic/myoclonic movement of the left upper 
limb on forward abduction of limb against gravity, 
aborting on rest with no overflow to other region. He 
was fully alert and responsive during the attack [Video 
1]. Deep tendon reflexes were normal and plantar 
responses were flexors. Complete hemogram, renal, 
liver and thyroid function tests, and serum electrolytes 
were normal. Glycosylated hemoglobin level was 
6.5%. Brain magnetic resonance imaging showed right 
frontotemporal gliosis. Electroencephalogram (EEG) 
showed sharp wave discharges from the right frontal/
anterior temporal region [Figure 1]. He was started on 
sodium valproate (1000 mg/day) and responded well.

Proprioceptive‑induced reflex seizures have been 
described more than 100 years ago by Gowers in 
1901. They represent a specific group of epilepsy with 
the involvement of only a single anatomo‑functional 
system; the  sensorimotor network. The provoking 
stimulus and seizure seem to remain localized to the 
same functional brain network. Usually, the rolandic 
sensorimotor area or the supplementary motor area, 
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Figure 1: Electroencephalogram (bipolar longitudinal montage, sensitivity 7.5 mV/mm, low‑frequency filter 1 Hz, high‑frequency filter 70 Hz, notch 
50 Hz, speed 30 mm/s) shows sharp wave discharges from the right frontal/anterior temporal region

contralateral to the clinical seizure onset, is involved. 
The proprioceptive information reaches the sensorimotor 
cortex which sends modifying impulses to influence the 
segmental monosynaptic reflex circuit and is termed as 
“long loop reflexes.”[3] The specific feature of the long 
loop activated during a proprioceptive‑induced reflex 
seizure is the epileptic hyperexcitability of the involved 
cortical area. At present, these seizures are considered to 
represent “system epilepsies” wherein seizures remain 
in a closed anatomo‑functional system showing their 
specific features. However, some consider this type 
of seizures as epileptically‑enhanced stretch reflexes.
[4] However, some refute that these types of seizures 
are dependent on the proprioceptive afferents as these 
seizures are not prevented by brachial plexus block. 
Clinically, proprioceptive‑induced seizures are tonic or 
tonic–clonic with epileptiform discharges in the EEG as 
an accompaniment.

In our patient, the posture of the left upper limb was a 
possible trigger that resulted in increased stretch reflex 
afferent impulses to the hyperexcitable contralateral 
sensorimotor cortex which resulted in the focal motor 
seizure. The attacks could be aborted by keeping the 
limb in the resting position. The probable mechanism 
may be due to the modification of the central 
hyperexcitable circuit by the removal of proprioceptive 
inputs.

Postinfarct seizures can occur soon after the onset of 
ischemia or can be delayed. Early postinfarct seizures 
are defined as those first occurring within 2 weeks 
and late postinfarct seizures as those occurring 
after 2 weeks. Approximately, 50%–90% of early 

onset seizures appear to be simple partial seizures. 
Moreover, <1% of patients with ischemic stroke 
develop status epilepticus. Proprioceptive‑induced 
reflex seizures have not been reported as subtype of 
postinfarct seizures.

Proprioceptive‑induced seizures are a form of reflex 
focal motor epilepsy and are uncommon. Our patient 
had focal motor clonic seizures that were posture 
dependent with corresponding epileptiform discharges 
from the contralateral frontotemporal region. This may 
represent proprioceptive‑induced reflex postinfarct 
seizure.
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International Neurosurgery Rotation in New Zealand: Analysis of 
Operative Experience

Sir,
The duration of neurosurgical training in the United States 
is 7 years and includes 30 months of electives, which allows 
time for trainees to obtain research or additional clinical 
experience. The University of Virginia (Charlottesville, 
Virginia, USA) is one of only a handful of neurosurgical 
training programs in the United States which still integrates 
an international rotation. Every year, two residents from the 
University of Virginia are sent to Auckland City Hospital, 
and one resident is sent to Christchurch Hospital for a 
minimum of 12 months. During this yearlong rotation, the 
residents serve as the equivalent of senior neurosurgical 
registrars in the Surgical Education and Training program 
of the Royal Australasian College of Surgeons. The case 
volumes from the New Zealand rotation have previously 
been summarized.[1] However, detailed operative logs 
regarding the type of cases and lesions encountered during 
this rotation are absent. Therefore, the aim of this report is 
to critically analyze the operative experience of a 6th year 
University of Virginia neurosurgery resident who spent 12 
months as a senior neurosurgical registrar at Auckland City 
Hospital.

A prospectively collected list of operating theater 
cases performed by a senior neurosurgical registrar 
at Auckland City Hospital from June 8, 2015, to June 
3, 2016, was retrospectively evaluated. Lesions were 
classified by pathology, location, and presentation. Cases 
were categorized by the type of procedure performed.

A total of 334 cases were performed by the registrar, and 
they are summarized in Table 1. The cases included 35 

pediatric (age <18 years) patients, ranging in age from 
1 month to 16 years. More than 70% of procedures 
performed by neurosurgeons in the United States are spinal 
operations, primarily for the treatment of spondylosis. 
By comparison, <10% of cases in the present analysis 
were performed for a spinal disorder, which indicates 
the predominantly cranial bias of the procedures during 
this rotation. Significant advances in neuroendovascular 
technology and widespread adoption of endovascular 
approaches by the cerebrovascular community has 
substantially decreased the number of intracranial 
aneurysm patients undergoing surgical treatment in the 
United States.[2‑5] The ramifications of this paradigm shift 
in aneurysm treatment include a more limited exposure 
of trainees to the microsurgical techniques necessary to 
perform safe and effective clipping of an aneurysm.

In this analysis, a total of 27 intracranial aneurysms 
were surgically clipped in 24 patients. Of the 24 
aneurysm patients, 18 were treated in the setting of acute 
subarachnoid hemorrhage (75%). Of the 27 aneurysms, 
12 were located on the middle cerebral artery (44%), 
nine were located at the anterior communicating 
artery (33%), three were located at the internal carotid 
artery terminus (11%), and one each were located at 
the anterior choroidal, distal anterior cerebral, and 
superior cerebellar arteries (4%). Of the five surgically 
resected brain arteriovenous malformations, four were 
ruptured (80%), and one was located in the posterior 
fossa (20%). The two remaining intracranial vascular 
lesions included a petrosal dural arteriovenous fistula and 
a premotor cavernous malformation. An additional 26 
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