
 When utilized in conjunction with 
neuronavigation devices, magneto- 
encephalography (MEG) brain mapping can 
be extremely helpful in identifying for surgeons 
the safest, most direct route to the site of 
epileptogenic foci, according to findings 
published in the August 2006 edition of Child’s 
Nervous System, the official journal of the 
International Society for Pediatric Neurosurgery.
 The authors predict that MEG could 
eventually become an essential, widely used 
tool in neurosurgery for patients suffering from 
intractable epilepsy.
 Although they focused entirely on pediatric 
epilepsy cases, the writers implied by their 
research that MEG brain mapping has value for 
adult epileptics, as well.
 The authors – a research team from the 
University of Toronto – explain that MEG maps 
critical regions of brain function with the aid 
of magnetic resonance imaging techniques 
designed to seek out known brain cortex 
paradigms for speech, motor control, sensory 
perception, sight and hearing.
 “MEG allows for the placement of magnetic 
spike sources on a conventional MRI scan... 
so that the localization of epileptiform activity in 
a child can be determined,” the authors write. 
“Considerable effort is then placed on analyzing 
the configuration and number of spike waves... 
that relate to a primary epileptiform discharge. 
[The] MEG spike clusters are corroborated... 
by intraoperative invasive subdural grid 
monitoring... [These] show good correlation in 
the majority of cases.”

Pinpointing the seizure areas
 Epilepsy, of course, ranks among the most 
common of neurological diseases. Most cases 
are effectively managed medically with regular 
administration of antiepileptic drugs. However, 

in at least one-third of the epileptic population, 
seizures are refractory to conservative 
intervention.
 For many of these patients, the ones with 
medically intractable focal epilepsy, there is the 
option of surgery. A number of studies have 
been conducted into epilepsy surgery, and 
good outcomes are demonstrated in most.
 The leading-edge solutions for surgical 
treatment of epilepsy include: subdural grid 
placement for cortical stimulation and brain 
mapping; focused resection for targeted 
removal of tissue responsible for seizure 
activity; temporal lobectomy to remove tissue 
responsible for seizures; corpus callosotomy 
to prevent seizure activity from spreading 
across brain hemispheres; and vagus nerve 
stimulation to prevent seizures and help treat 
depression.
 In any resection of epileptogenic foci close to 
vital areas of the brain, the preferred technique 
is awake brain mapping. This strategy entails 
keeping the patient alert and responsive for 
most of the procedure so that areas of brain 
function (versus those of seizure) can be 
accurately plotted. Duly identified and marked, 
the seizure areas can undergo resection 
with superior precision. In the hands of an 
appropriately skilled surgeon, neighboring 
areas of function remain entirely untouched 
and undamaged. 

Variety of mapping tools
 For purposes of mapping in epilepsy surgery, 
tools available include functional magnetic 
resonance imaging (fMRI), interictal dipole 
tracing (DT), subdural electrodes mapping, 
measurements of movement-related cortical 
potential (MRCP) and intraoperative open MRI.
 All of these tools have been the subject of 
extensive scrutiny. fMRI, for instance, was 

not long ago confirmed to be efficacious by 
researchers at Tokyo’s Komagome Metropolitan 
Hospital. They found that preoperative fMRI 
– in concert with some of the other available 
mapping tools – did a good job in helping 
maintain motor function by correctly identifying 
the primary motor area (full details appear 
in the April 2005 issue of Minimally Invasive 
Neurosurgery).
 Another important mapping tool – albeit low-
tech in the extreme – is intraoperative tasking 
(which can also be performed preoperatively 
for purposes of candidate screening and for 
predicting which side of the brain needs to be 
operated upon). A task can be as simple as 
directing the patient to squeeze the hand of a 
nurse. Or it can be a more complex exercise of 
cognitive and speech abilities.
 One of the more intriguing preoperative tasks 
is the Boston Naming Test. A study by the 
Cleveland Clinic Foundation has helped affirm 
that the Boston Naming Test is highly predictive 
of the ultimate side of surgery.
 “Results suggest that the Boston Naming 
Test has incremental validity over and above 
presurgical delayed memory and intelligence 
scores,” the researchers write in the November 
2005 issue of Epilepsia. “This relation was 
found to be moderated by Full Scale IQ (FSIQ), 
age at seizure onset, and duration of epilepsy. 
The use of a logistic regression equation to 
predict side of surgery revealed that prediction 
of left temporal surgery was best among 
patients with low Boston Naming Test scores, 
high FSIQs, and late age at seizure onset.
 “In contrast, right temporal surgery was best 
predicted among patients with high Boston 
Naming Test scores, low FSIQs, and short 
duration of epilepsy.”

Outcomes of awake surgery for epileptics
opening eyes to this useful treatment option
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Anesthetic management described
 Key to the success of an awake surgery 
is adequate analgesia and sedation (along 
with adequate respiratory and hemodynamic 
control).
 Anesthetic management typically 
includes delivery of a regional scalp block 
and preincisional surgical infiltration of local 
anesthetic. These are augmented by light 
sedation, typically with propofol, fentanyl or 
midazolam.
 One way to proceed is to initially infuse 
the patient with propofol (which offers the 
benefit of preserving spontaneous ventilation). 
Later, the propofol infusion is halted so that 
electrocorticography plus language, motor 
and/or sensory mapping can take place. Then, 
when it is time to perform the resection and, 
subsequently, to close the incision, the propofol 
is restarted and the patient resedated.
 The University of Washington at Seattle 
recently explored at length this anesthetic 
management strategy and found it to be 
efficacious and safe. “We performed a 
retrospective chart review of 332 propofol-
based... techniques with unsecured airways 
and [also a retrospective chart review] of 
29 general anesthesia with endotracheal 
intubation craniotomies for epilepsy surgery,” 
the research team writes in the March 2006 
issue of Anesthesia and Analgesia.  
“We compared the incidence of intraoperative 
respiratory and hemodynamic complications 
and incidence of seizures, nausea, brain 
swelling, patient movement, bleeding, 
aspiration, air embolism and death.
 “Airway compromise was uncommon...
and, although incidences of hypertension, 
hypotension and tachycardia were statistically 
increased... these were treated appropriately.”
 The researchers report that in only one 
instance was there a poor clinical outcome, 
and they identified the propofol strategy as a 
contributing factor.

Conclusions
 Epilepsy surgery is an important therapeutic 
option for the 30% to 40% of epilepsy patients 
who are not helped by antiseizure medications.
 Subdural grid placement, focused resection, 
temporal lobectomy, corpus callosotomy 
and vagus nerve stimulation are foremost 
among the leading edge-solutions for surgical 
treatment of epilepsy. Awake surgery is the 
preferred strategy for resection of epileptogenic 
foci close to vital areas of the brain.

 Sophisticated surgical approaches are 
delivering very good outcomes for these 
patients. So are improved preoperative 
evaluation techniques.
 In my practice – the only private practice  
in Wisconsin performing epilepsy surgery,  
a procedure otherwise exclusive to university-
based academic practices – treatment begins 
with a comprehensive workup of the epileptic 
patient. This process helps ensure appropriate 
selection of candidates, which, in turn, helps 
ensure the greatest potential for successful 
surgery.
 As a Mayo Clinic-trained neurosurgeon with 
years of experience involving these cases,  
I emphasize minimally invasive approaches 
to epilepsy surgery (which also delivers an 
excellent cosmetic result – important, since so 
many patients are concerned about how they 
will look afterward, having heard that traditional 
epilepsy surgery leaves parts of the skull 
missing).
 Referring physicians in Milwaukee, 
Waukesha and neighboring Wisconsin 
communities have found my practice to be 
one to which they can refer with confidence 
for help in managing their medically intractable 
epileptic patients. In addition to being 
responsive and accessible, it is customary 
for me to keep referring physicians informed 
of their patients’ progress, beginning with a 
detailed report issued promptly after the initial 
consult and continuing with a letter following 
each successive visit. Referring physicians also 
receive from me a phone call after surgery to 
apprise them of the results and discuss any 
pertinent details. Additionally, I take the time to 
inform patients and answer all their questions 
in terms they can understand. 
 By entrusting to me your epileptic patients 
for a short period, the stage will be set for them 
to return to you satisfied and delighted, more 
willing than ever to continue depending on you 
for the ongoing management of their condition.
 For further information about epilepsy 
surgery and my other neurology-specific 
surgical services, call me at (262) 717-9850.

20700 W. Watertown Road, Suite 101
(Off the Barker Road Exit)

Waukesha, WI 53186  
(262) 717-9850  |  Fax: (262) 717-9851

2900 W. Oklahoma Avenue
(In Aurora St. Luke’s Medical Center Hospital) 

Milwaukee, WI 53215 
(262) 717-9850  |  Fax: (262) 717-9851

www.dagamneurosurgery.com
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Advanced, comprehensive solutions for...
■ Chronic & acute neck & back pain
■ Arm & leg pain
■ Spine disorders & degenerative conditions
■ Cervical & lumbar radiculopathy
■ Spinal stenosis
■ Herniated disc
■ Compression fractures
■ Spinal-cord tumors & AVMs
■ Brain tumors, aneurysms & AVMs
■ Microvascular nerve-compression disorders
■ Epilepsy & Parkinson’s disease
■ Hydrocephalus  ■  Stroke
■ Carpal tunnel syndrome

Leading-edge spine & brain procedures...
■ All minimally invasive & open spine surgeries
■ Complex spine reconstruction
■ Surgery for relief of spine pain
■ Craniotomy 
■ Removal/resection of spine & brain tumors
■ CyberKnife® & Gamma Knife® radiosurgery
■ AVM & aneurysm repair
■ Epilepsy & Parkinson’s surgery 
■ Awake brain mapping
■ Nerve decompression
■ Pain pumps & nerve stimulators 
■ Carotid endarterectomy
■ Shunt insertion & revision

Committed, caring & convenient...
■ Friendly, caring doctor & staff
■ Individualized care & attention
■ Detailed & frequent physician-to-physician 
 communication
■ Early morning appointments available
■ Appointments seen promptly
■ Most insurance accepted & filed


