
I N V I T E D P E R S P E C T I V E

Remote-Controlled Automatic Injection Versus Manual
Injection in Ictal SPECT of Seizure Patients:
Experience from a Children’s Hospital

Some patients with epilepsy not controlled by medica-
tion will benefit from surgical removal of the seizure focus
in the brain, if the seizure focus can be identified. The
seizure focus has to be localized in one hemisphere only.
This is referred to as refractory complex partial epilepsy.

The problem is that identification of the seizure focus is not
easily accomplished. One way to identify the seizure focus
is by electrocorticography, which involves the placement
of a grid of electrodes directly on the surface of the brain.
This procedure is costly and invasive. Cerebral perfusion

imaging is a much less invasive and costly technique that
can be used to identify the seizure focus. The 2 cerebral
perfusion agents that can be used for this study are 99mTc-
exametazine and 99mTc-bicisate.

Cerebral perfusion images of the ictal phase (seizure
phase) and interictal phase (when the patient is not having
a seizure) need to be acquired and compared. The
epileptogenic focus (seizure focus) has to be exactly and

FIGURE 1. Remote-controlled automatic
injector (A) and its display (B) (Spectris
Solaris EP; Medrad).

FIGURE 2. Ictal (A) vs. interictal (B) SPECT
images.
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precisely identified. This is where the seizure originates—
the area of the brain that needs to be removed surgically. To
identify the seizure focus, a cerebral perfusion agent must
be administered to the patient at the very onset of a seizure.
If the radiopharmaceutical is administered quickly at onset,
the seizure focus will be identified. If the radiopharmaceu-
tical is not administered quickly enough, the scan may not
identify the seizure because the seizure event has spread
throughout the brain.
Patients need to be hospitalized for the injection and

acquisition of the ictal study. The patients will be monitored
via video and electroencephalography for any signs of
seizure activity. The onset of a seizure can occur at any
time. For the ictal study, the radiopharmaceutical can be
administered by a remote-controlled automatic injector
(Fig. 1) or by manual injection. Manual injection means
that when the electroencephalography technologist sees
that a seizure has started, the technologist sends someone
quickly to the patient’s room to give the radiopharmaceu-
tical injection. When manual injection is used, the radio-
pharmaceutical is administered through the intravenous line
at the onset of the seizure, usually by a nurse. With the
remote-controlled automatic injector, the dose is adminis-
tered remotely when the seizure starts.
Why should a remote-controlled automatic injector be

used? Latency time, which is the time between seizure
onset and injection, is crucial. The success of imaging the
epileptogenic focus lies in injecting the radiopharmaceuti-
cal as soon as the patient starts to seize. The average seizure
lasts 1–2 min. If the ictal scan tracer is not injected quickly,
the scan will reflect seizure spread and will not provide an
accurate location for surgery. A time delay can occur while
the nurse is being notified, the lead-shielded radiotracer
container opened, the syringe removed, and the syringe
inserted into the intravenous line port. The use of a remote-
controlled automatic injector allows the intravenous injection
to be administered in a timelier manner from a nearby room.
How does the remote-controlled automatic injector

work? It contains 2 syringes. One syringe is the radiophar-
maceutical (99mTc-exametazine or 99mTc-bicisate), and one
is the agent that keeps the intravenous line patent. Because
of the 30-min shelf life of exametazine, methylene blue is
added to extend the shelf life to 4 h if this agent is used. The
radiopharmaceutical is reloaded every 4 h. When the sei-
zure occurs, the radiopharmaceutical is administered at
a rate of 3 mL per second.

We retrospectively analyzed 2 groups of pediatric
patients who underwent ictal SPECT with 99mTc-exameta-
zine (Fig. 2). There were a total of 74 pediatric patients who
were injected using either the automatic injector or manual
injection. Thirty-three patients were injected using the
automatic injector, and 41 were manually injected. Other
parameters were reasonably comparable, such as the sei-
zure duration, radiopharmaceutical dose, and injection-to-
imaging time. We compared the success of identifying the
epileptogenic focus between these 2 subsets. When latency
time was compared, the automatic injector averaged 15 s, with
a range of 4–20 s. The manual injection averaged 25 s, with
a range of 14–35 s. The automatic injector correctly identified
the epileptogenic focus in 30 of the 33 patients (91%). The
epileptogenic focus was identified in only 20 of the 41 patients
who were injected using the manual method (49%).

In conclusion, for identification of the seizure focus in
patients with refractory complex partial epilepsy by cerebral
perfusion SPECT, we recommend automatic injection over
manual injection of the radiopharmaceutical for the ictal
scan. In the future, the remote-controlled automatic injector
may potentially drive down the cost of identifying a seizure
focus by reducing the number of repeated imaging studies
and decreasing the length of the hospital stay.
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