


MEG:= American Clinical MEG Society May 15, 2009 in Salt Lake City, UT

Welcome to Salt Lake City! On the behalf of the Organizing Committee, | hope that you enjoy
your visit to Salt Lake City and the University of Utah.

This is the 3 annual meeting of the ACMEGS. We intend that the 2 day program can be used
as a forum to discuss the clinical utility and the economics of creating and maintaining a
successful clinical MEG service in the United States.

During the afternoon sessions we will be presenting a proposed public statement for the
ACMEGS. Please take some time to think about what the Society can do for its members and
share your thoughts during this time. Remember that this is also a social event, so introduce
your self to other members.

The meeting provides an informal and friendly atmosphere for discussing and exchanging
recent studies that might lead to new clinical indications for MEG and increase the economic
success of MEG. There are both short-term and long-term strategies to achieve acceptance of
clinical MEG. In the short term we can help our member hospitals to promote the appropriate
use of the technology. It is important to work closely with the local payors and governmental
regulatory bodies to ensure accurate and successful reimbursement.

In the long run, it is important to have well-designed, peer-reviewed studies of the clinical
effectiveness of MEG. We also should strive to publish the effectiveness of MEG in new
applications such as evaluation of minimal cognitive deficit, head trauma, schizophrenia
diagnosis and stratification, and motor mapping in Parkinson’s disease. Dr. Jeff Lewine will
expand on these topics on the first morning.

We also welcome Robert Knowlton again for the second John Gates Memorial Lecture.

Since this is a national conference involving many clinical sites, under no circumstances should
anyone divulge their institutional billing rates or other actual billing rates. If they attempt to do
so, they will be asked to leave.

Please enjoy the conference and dinner.
Sincerely,

Michael E Funke, M.D.
President, American Clinical Magnetoencephalography Society

Organizing Committee:

Anto Bagic, University of Pittsburgh Medical Center, Pittsburgh PA
Greg Barkley, Henry Ford Hospital, Detroit Ml

Michael Funke, University of Utah, Salt Lake City UT

Robert Knowlton, University of Birmingham, Birmingham AL
Roland Lee, University of California San Diego, San Diego CA
Steven Stufflebeam, Mass. General Hospital, Boston MA



PROGRAM

Friday, May 15, 2009

8:30 am Arrival / Breakfast Reception (Provided)

9:30 am ACMEGS Presidential Address (Michael Funke)
Welcome and Introduction

9:40 am Update Clinical Research (Michael Funke)
a) Jeffrey Lewine: Beyond presurgical mapping and epilepsy — What do
we need to do to develop new, reimbursable clinical applications
b) Sylvain Baillet: Data, methods, software, and reports: The kitchen
sink of a MEG program

10:40 am ACMEGS Practice Guidelines Committee - Reports (Anto Bagic)
a) Epilepsy (Anto Bagic)
b) Language (Susan Bowyer)
c) Evoked Fields Minus Language (Richard Burgess)

12:15 pm Lunch / ACMEGS Photo shooting

1:45 pm Business Meeting
a) Financial Report (Anto Bagic)
b) Mission Statement (Michael Funke)
c) Position Statement (Anto Bagic)
d) New Business

2:45 pm Coffee Break

3:00 pm Overcoming Coverage Denials & Strategies to Maximize Reimbursement

(Andy Dean)
a) Presentation (Andy Dean)

b) Comprehensive Appeals Documentation (Charmaine Keck)

[All members will be approached prior to the meeting to contribute
information regarding insurance policies and appeals strategies, compiled
into useful document]

4:15 am MEG Economic Environment (Michael Longacre)
a) Progress on the Medicare Project 2009 (Michael Longacre)
b) Dialogue with National Payers (Michael Longacre)
c) Update on AAN activities (Greg Barkley)
d) Discussion of the new projects and priorities

6:00 pm John-Gates-Lecture 2009 and Dinner at the Commanders House
MSI and Epilepsy Surgery: A Clinical Decision Analysis (Robert Knowlton)

Saturday, May 16, 2009

8:30 am Board meeting at the Guest House, Breakfast will be served
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ACMEGS Position Statement

The Value of MEG/MSI in Non-Invasive Presurgical Evaluation of Patients with

Medically Intractable Localization-Related Epilepsy

The American Clinical MEG Society (ACMEGS) is a professional society of
physicians and other professionals with doctoral degrees “involved in clinical use of
magnetoencephalography (MEG), electroencephalography (EEG), magnetic resonance
imaging (MRI) or computerized axial tomography (CAT)” [ACMEGS, Inc, Bylaws,
2006]. The ACMEGS is primarily focused on advancing clinical applications of MEG,
while representing all American MEG centers and individual professionals concerned
with clinical MEG. Currently, our membership is comprised of over 50 individual and/or
collective members, including the most prominent investigators who have made cardinal
contributions to the development of the clinical MEG. A significant proportion of the
four-thousand plus, peer-reviewed, MEDLINE publications on *“magnetoencephalo-
graphy” has been authored by members of the American MEG community, including the
most sophisticated clinical MEG studies designed and published internationally
(Knowlton et al., 2008a, Knowlton et al., 2008b; Sutherling et al., 2008).

Magnetoencephalography (MEG) / Magnetic Source Imaging (MSI) is a modern
and powerful technology for studying brain function directly and non-invasively by
analyzing magnetic fields induced by synchronized neuronal activity that are recorded
outside of the skull (Cohen, 1968; Cohen, 1972; Rev. Hamalainen et al., 1993; Okada et
al., 1984; Okada et al., 1999). Routinely, MEG can attain a temporal resolution of less
than a millisecond and, under optimal circumstances, spatial resolution of several
millimeters (Brenner et al., 1975; Hamalainen et al., 1993; Hari et al., 1988; Okada et al.,
1984; Okada et al., 1999; Romani et al., 1982). Over the last forty years, MEG
instruments have evolved from a single channel portable system to the modern whole
head systems with more than 300 channels that are housed in multilayered shielded
rooms (MSR)(Rev. Hamalainen et al., 1993; Rev. Barkley and Baumgartner, 2003). It is
now accepted that MEG/MSI can provide clinicians with accurate and critical
information regarding the location of important cerebral sources, such as epileptic foci
(Ebersole, 1997; Fischer et al., 2005; lwasaki et al., 2002; Kirsch et al., 2007a; Knake et
al., 2006; Knowlton, 2004; Knowlton et al., 2006; Knowlton, 2008; Knowlton et al.,
2008a, Knowlton et al. 2008b; Lin et al., 2003; Mamelak et al., 2002; Mohamed et al.,
2007; Oishi et al., 2006;; Papanicolaou et al.,, 2005; Pataraia et al., 2004;
RamachandranNair et al., 2007; Rodin et al., 2004; Smith et al., 2000; Stefan et al., 2003;
Sutherling et al., 2008; Verrotti et al., 2003), sensory-motor cortex (Alberstone et al.,
2000; Brenner et al. 1978; Castillo et al., 2004; Ganslandt et al., 2004; Kirsch et al.,
2007b; Korvenoja et al., 2006; Nakasato and Yoshimoto, 2000; Oishi et al., 2003; Okada
et al., 1984; Pang et al., 2008), visual (Alberstone et al., 2000; Brenner et al., 1975;
Ganslandt et al., 2004; Grover et al.,, 2006; Nakasato et al., 1996; Nakasato and



Yoshimoto, 2000), auditory (Alberstone et al., 2000; Godey et al., 2001; Nakasato and
Yoshimoto, 2000; Romani et al., 1982) and language cortex (Bowyer et al., 2004;
Bowyer et al., 2005; Flagg et al., 2005; Ganslandt et al., 2004; Grummich et al., 2006;
Hirata et al., 2004; Kamada et al., 2003; Merrifield et a., 2007; Papanicolaou et al., 2004;
Papanicolaou et al., 2006; Salmelin, 2007) MEG/MSI findings may be displayed on a
patient’s MRI or combined with other imaging modalities to form multimodal
neuronavigational maps that can be used directly in stereotactic neuronavigation systems
during surgery (Duffner et al., 2003; Firsching et al., 2002; Ganslandt et al., 1999;
Kamada et al., 2003; Kamada et al., 2007; Nimsky et al., 1999; Rezai et al., 1995; Rezai
et al., 1996; Rezai et al., 1997; Ochi and Otsubo, 2008).

Nearly three million Americans are afflicted with epilepsy (Hauser and
Hesdorffer, 1990). About thirty percent suffer from seizures that are refractory to
medications despite the twenty antiepileptic drugs (AEDs) that are currently available
(Brodie, 2005; Kwan and Brodie, 2000). These patients are responsible for eighty
percent of the $12.5 billon annual cost of epilepsy to society (Begley et al., 2001). A
significant minority of these epilepsy patients have localization-related or focal epilepsy
that may be amenable to surgical therapy (Engel 2003, 2008). Thus, competent estimates
indicate that 100,000 to 200,000 patients with uncontrolled epilepsy may be surgical
candidates (Engel and Shewmon, 1993; Engel 2003). Epilepsy surgery has been proven
to be superior to medical treatment in patients with temporal lobe epilepsy in a
randomized controlled trial (Wiebe et al., 2001; Engel et al., 2003; Engel, 2008), and a
recent analysis revealed that “the combination of surgery with medical treatment is four
times as likely as medical treatment alone to achieve freedom from seizures” (Schmidt
and Stavem, 2009). Furthermore, long-term follow up studies showed that many patients
that underwent resective brain surgery remain seizure-free (Spencer and Huh, 2008;
Téllez-Zenteno et al., 2005, Téllez-Zenteno et al., 2006; Téllez-Zenteno et al., 2007), and
that, “in carefully selected patients, epilepsy surgery can control seizures, improve quality
of life and reduce costs of medical care” (Kuzniecky and Devinsky, 2007). However, for
multiple reasons, epilepsy surgery, the only potential cure for epilepsy (Engel, 2003,
2008; Spencer and Huh, 2008; Wiebe et al., 2001), is offered to only 2-3% of potential
surgical candidates (Engel, 2003).

The critical and often rate-limiting factor in epilepsy surgery is functional
localization of the epileptic focus that may not be adequately supplied by traditional
diagnostic investigations, including EEG, video-EEG (v-EEG) monitoring, MRI, and in
some cases PET and SPECT scans (Barkley and Baumgartner, 2003; Engel, 2003; Engel,
2008; Knowlton et al., 2006; Kuzniecky and Devinsky, 2007; Langfitt and Wiebe, 2008;
Papanicolaou et al., 2005; Stefan et al, 2003; Wheless et al., 1999). All too frequently
these studies fail to identify clearly the seizure focus (Barkley and Baumgartner, 2003;
Knowlton et al., 2006; Knowlton, 2008; Knowlton et al., 2008a, Knowlton et al., 2008b;
Papanicolaou et al., 2005; Rodin et al., 2004; Stefan et al, 2003; Sutherling et al., 2008).
Alternatively, the identified focus is complex, ambiguous, or closely positioned to the
eloquent cortices, making surgery dangerous (Barkley and Baumgartner, 2003; Knowlton
et al., 2006; Knowlton, 2008; Knowlton et al., 2008a, Knowlton et al., 2008b; Rodin et
al., 2004; Stefan et al, 2003; Sutherling et al., 2008). Clinicians uniformly agree that



additional and non-redundant localizing information, preferably acquired non-invasively,
are necessary for making clinical decisions in these situations (Barkley and Baumgartner,
2003; Knowlton et al., 2006; Knowlton, 2008; Knowlton et al., 2008a, Knowlton et al.,
2008b; Stefan et al, 2003; Sutherling et al., 2008).

The ability of MEG/MSI to fill this diagnostic gap has been demonstrated in
numerous published studies (Assaf et al., 2004; Fischer et al., 2005; Iwasaki et al., 2002;
Kirsch et al., 2007; Knake et al., 2006; Knowlton et al., 2006; Knowlton, 2008; Knowlton
et al., 2008a, 2008b; Lin et al., 2003; Mamelak et al., 2002; Mohamed et al., 2007; Oishi
et al., 2006;; Papanicolaou et al., 2005; Pataraia et al., 2004; RamachandranNair et al.,
2007; Rodin et al., 2004; Smith et al., 2000; Stefan et al., 2003; Sutherling et al., 2008;
Verrotti et al., 2003). In fact, almost seven hundred peer-reviewed MEDLINE
publications on “magnetoencephalography” are devoted to “epilepsy”. These have
established that MEG/MSI may locate epileptogenic foci, not otherwise identifiable or
localizable, in up to thirty percent of patients (Stefan et al., 2003; Sutherling et al., 2008)
and clarify the spatial relationships of these foci to eloguent cortices non-invasively
(Castillo et al., 2004; Papanicolaou et al., 2004; Papanicolaou et al., 2005; Pataraia et al.,
2004). Two recent and meticulously designed studies have proven the usefulness and
predictive value of MEG (Knowlton et al., 2008a, Knowlton et al., 2008b). Additionally,
the first prospective and blinded study of MEG/MSI demonstrated that non-redundant
information that positively affected clinical decision making and proved to be beneficial
for the outcome was obtained in thirty-three percent of patients (Sutherling et al., 2008).

The highest standards of clinical care include sound judgment and rational
utilization of resources. Therefore, it is inappropriate to use an expensive study, if a more
cost effective one provides clinically adequate results. Thus, it is only when traditional
EEG studies (routine laboratory, ambulatory and video-EEG long-term monitoring) fail
to deliver sufficient localizing information for planning a direct surgical intervention or
invasive monitoring that MEG is indicated (Knake et al. 2006; Knowlton, 2008;
Knowlton et al., 2008a, Knowlton et al., 2008b; RamachandranNair et al., 2007,
Sutherling et al., 2008). Based on the current published evidence (A few selected
examples: Knake et al. 2006, Knowlton et al., 2006; Knowlton et al., 2008a, Knowlton et
al., 2008b; RamachandranNair et al., 2007; Stefan et al., 2003; Sutherling et al., 2008),
the ACMEGS supports the routine use of MEG/MSI in presurgical epilepsy evaluations
because it can improve noninvasive evaluation that is ordinarily much cheaper and safer
than invasive studies (Barkley and Baumgartner, 2003; Knowlton, 2008), and because it
can enhance the yield of invasive studies by directing the placement of grids, strips and
depth electrodes (Knowlton et al., 2008a, Knowlton et al., 2008b; RamachandranNair et
al., 2007; Sutherling et al., 2008). Overall, these may reduce costs and improve the
accuracy of epilepsy evaluations, thus making surgery a more appealing treatment option
(Barkley and Baumgartner, 2003; Knowlton et al., 2006; Knowlton, 2008; Knowlton et
al., 2008a, Knowlton et al., 2008b; Papanicolaou et al., 2005; RamachandranNair et al.,
2007; Stefan et al, 2003; Sutherling et al., 2008).

Based on all available published evidence, the ACMEGS considers the current
state of MEG/MSI technology to be completely mature for routine use in presurgical



evaluations of patients with epilepsy. The ACMEGS also supports the widely accepted
and scientifically supported position that MEG and EEG are complementary modalities
that yield the best results when combined. Consequently, the debate about superiority
among these two complementary modalities is clinically irrelevant for the acceptance of
MEG as a routine clinical test. The ACMEGS does, however, encourage further
comparative studies that may lead to new advancements in electro-magnetic
neuroimaging.

ACMEGS Position

Therefore, after considering the entire body of published evidence (MEDLINE
search for “epilepsy” and “magnetoencephalography” gleaned 665 hits; accessed on April
20, 2009) and appreciating the publication of a milestone Class | study (Sutherling et al.,
2008), the ACMEGS acknowledges that sufficient credible evidence has been published
to support a Position Statement regarding the value of MEG in the presurgical evaluation
of patients with medically intractable localization-related epilepsy. Accordingly, the
following principles regarding the routine use of MEG/MSI are proposed.

The ACMEGS supports:

1. The routine clinical use of MEG/MSI in obtaining non-invasive, non-redundant
localizing information in presurgical evaluation of patients with medically-
intractable localization-related epilepsy.

2. The determination of MEG/MSI indications for an individual patient by an
epileptologist or a clinical team associated with a National Association of
Epilepsy Centers (NAEC)-designated epilepsy center.

3. The routine use of MEG/MSI only when traditional EEG methods and MRI are
implemented and provide insufficient localizing information.

4. The progressive movement of insurers toward complete coverage for MEG/MSI.
It is in the best interest of patients to have appropriate and timely access to the
best possible care. This includes MEG/MSI, as well as previously established
diagnostic tests.

5. Uses for MEG/MSI indicated by accepted standards of clinical judgment and care
and the rational utilization of resources without further restrictions.

6. Further systematic clinical research that seeks to establish other clinical
indications for MEG/MSI.

The ACMEGS invites and encourages other medical societies and organizations
including but not limited to the American Clinical Neurophysiology Society (ACNS),
American Academy of Neurology (AAN) and American Epilepsy Society (AES) to
support this statement and/or adopt complementary position statements. The ACMEGS
intends to enhance the practice of clinical MEG/MSI further by developing practice
parameters.
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American Clinical MEG Society
Salt Lake City 2009 Meeting

Reimbursement Overview

Medicare; Six Simple Steps
Commercial Payer Strategy
Reimbursement Discussion
Future Projects

@ HEALTHCARE REIMBURSEMENT - MARKETING - SALES

American Clinical MEG Society

Medicare Cost Report

Medicare Cost Report
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American Clinical MEG Society

Medicare Cost Report

Medicare Cost Report

1.  Contact Dir of reimbursement or Cost reporting

2. Inquire about which line the MEG costs are captured

3. Are MEG costs bundled in with other procedures; for example EEG line
54?7

4. If yes, submit a request/appeal to Medicare Administrator Contractor

5.  Ensure that the MEG CPT codes are correctly captured on the claim.

6.  Contact Patient Accounting, (Billing and Financial Services) and confirm
that the appropriate MEG CPT codes are being captured by charge entry
and the chargemaster for submission on the 837 file that goes to
Medicare.

REIMBURSEMENT - MARKETING  SALES

HEALTHCAR

MEG Reimbursement

Medicare Cost Report

Results
Who has made the appropriate inquiries?
Results?

Who needs more time?
When can we expect completion?

@ HEALTHCARE REIMBURSEMENT - MARKETING - SALES

MEG Reimbursement

Medicare Cost Report

CMS 2010 Strategy

« We anticipate further reductions in HOPPS payment for 2010

« ACMEGS will request that CMS freeze current reimbursement

« Documented results from the Six Simple Steps program will be
utilized in support of the freeze.

HEALTHCARE REIMBURSEMENT + MARKETING - SALES




MEG Reimbursement

Payer Strategy

Paint |

MEG is a diagnostic tool used primarily to identify the epileptogenic zone in
patients with intractable epilepsy. | feel it is important to note that MEG is
not ordered by a single physician but by a committee of health
professionals that often include epileptologists, neurosurgeons,
neuroradiologists, neuropsychologists, nuclear medicine, etc.

@ HEALTHCARI e o e o

MEG Reimbursement

Payer Strategy

Point Il

For most payers, MEG utilization represents a very small patient
sample. Based on the prevalence of neurosurgeries for epilepsy,
we have calculated that approximately 52 MEGs would be
performed annually on Aetna’s members. (One would fully expect
Regence’s MEG utilization to be considerably less.)

1. 174 neurosurgeries for epilepsy would result in 52 MEGs.

2. Amortized over Aetna’s total membership 52 MEGs per year
represents a Per Member Per Year (PMPY) of 0.012 (using CMS
rates)

3. CMS reported a total of 33 MEG procedures for epilepsy in 2007

@ HETHC AR N

MEG Reimbursement

Payer Strategy

Point 111

Recently, BlueShield of California reviewed MEG. The opportunity
presented by BlueShield of CA resulted in a published coverage
policy. This is yet one example of numerous payers who have
chosen to publish positive coverage decisions for MEG; CMS,
TriCare, Highmark, and a number of Medicaid, North Carolina,
Utah, Idaho. We have also documented a considerable number of
payers (close to 200) who are reimbursing for MEG without a
published policy.
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MEG Reimbursement

Clinical Papers

Influence of magnetic source imaging for planning intracranial EEG in epilepsy: W. W. Sutherling, A. N.
Mamelak, D. Thyerlei, T. Maleeva, Y. Minazad, L. Philpott and N. Lopez. Neurology 2008; 71; 990-996

The Sutherling paper was published in the fall of 2008 and is considered a Class 1 paper by the ANN. It found
that MSI provided non-redundant information in 33% of patients. In those who have undergone surgery to date,
MSI added useful information that changed treatment in 6 (9%), without increasing complications. MSI has
benefited 21% who have gone to surgery.
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MEG Reimbursement

Clinical Papers

Functional Imaging: II. Prediction of Epilepsy Surgery Outcome: R. C. Knowlton, R. A. Elgavish,
A.  Bartolucci, B. Ojha, N. Limdi, J. Blount, J. G. Burneo, L. Ver Hoef, L. Paige, E. Faught, P.

B.  Kankirawatana, K. Riley, and R. Kuzniecky, Ann Neurol. 2008 Jul;64(1):35-41

The goal of this study was to establish the predictive and prognostic value of MSI, FDG-PET, and ictal
SPECT as measured by seizure-free outcome after epilepsy surgery. This work was part of a
prospective observation study of epilepsy surgery candidates not sufficiently localized with scalp
electroencephalography and magnetic resonance imaging. Of 160 patients enrolled, 62 completed
intracranial 1y seizure monitoring and subsequent surgical resection. Sixty-one
percent resulted in an Engel | seizure-free outcome. MSI, FDG-PET, and ictal SPECT each have
clinical value in predicting seizure-free surgical outcome in epilepsy surgery candidates who typically
require intracranial electroencephalography.
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MEG Reimbursement

Clinical Papers

MEG Predicts Outcome Following Surgery for Intractable Epilepsy in Children with Normal or Nonfocal
MRI Findings: Rajesh RamachandranNair, Hiroshi Otsubo, Manohar M. Shroff, Ayako Ochi, Shelly K. Weiss,

James T. Rutka, and O. Carter Snead. Epilepsia, 48(1):149-157, 2007

Twenty-two children with normal MRI findings underwent surgery for intractable epilepsy following extraoperative
intracranial EEG. 17 children (77%) had a good postsurgical outcome (defined as Engel class IlIA or better),
which included eight (36%) seizure-free children. Surgery for intractable epilepsy in children with normal MRI
findings provided good postsurgical outcomes in the majority of our patients. As well, restricted ictal onset zone
predicted postoperative seizure freedom. Postoperative seizure freedom was less likely to occur in children with
bilateral MEG dipole clusters or only scattered dipoles, multiple seizure types and incomplete resection of the
proposed epileptogenic zone. Seizure freedom was most likely to occur when there was concordance between
EEG and MEG localization and least likely to occur when these results were divergent.
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MEG Reimbursement

Clinical Papers

The value of multichannel MEG and EEG in the presurgical evaluation of 70 epilepsy patients: S. Knake, E.
Halgren, H. Shiraishi, K. Hara, H.M. Hamer, P.E. Grant, V.A. Carr, D. Foxe, S. Camposano, E. Busa, T. Witzel,
M.S. Hamalainen, S.P. Ahlfors, E.B. Bromfield, P.M. Black, B.F. Bourgeois, A.J. Cole, G.R. Cosgrove, B.A.
Dworetzky, J.R. Madsen, P.G. Larsson, D.L. Schomer, E.A. Thiele, A.M. Dale, B.R. Rosen, S.M. Stufflebeam
Epilepsy Research April, 69(1) 2006: 80-86

Seventy patients were evaluated by recorded MEG/EEG. All patients were surgical
candidates or were considered for invasive EEG monitoring and had undergone an extensive presurgical
evaluation at a tertiary epilepsy center. In 67 patients, the overall sensitivity to detect interictal epileptiform
discharges (IED) was 72% (48/67 patients) for MEG and 61% for EEG (41/67 patients) analyzing the raw data.

In 13% (9/67 patients), MEG-only IED were recorded, whereas in 3% (2/67 patients) EEG-only IED were recorded.
The combined sensitivity was 75% (50/67 patients).

HEALTHCARI REIVBURSEMENT - MARKETING

ACMEG Future Projects

ACMEGS
Potential Future Projects

* Monitor success of chargemaster program

* Web based reimbursement informational site
« Analysis of actual reimbursement from payers
« Referring physician marketing materials

* Member site reimbursement training

« Patient education via advocacy groups
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Discussion
Questions
Comments
Feedback
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American Clinical MEG Society

Boston 2008 Meeting

Medicare Review
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American Clinical MEG Society
Boston 2008 Meeting

2009 RBRVS (Professional Fee Only)

Code Total RVU Dollars

95965 11.31 $424.07
95966 5.62 $210.72
95967 4.81 $180.35

HEALTHCARE REIMBURSEMENT + MARKETING + SALES

American Clinical MEG Society

Boston 2008 Meeting

2008 Medicare HOPPS Analysis
95965

» Total Frequency: 33 Claims

*  “True” Median Cost: $2632.33

« CY 2009 Final Payment: $3,803.23
APC 0067
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American Clinical MEG Society

Boston 2008 Meeting

CY 2009 HOPPS and RBRVS Totals

Code APC$ RBRVS $ Total $

95965 $3803.23 $424.07 $4,227.30
95966 $952.38 $210.72 $1,163.13
95967 $952.38 $180.35 $1,132.73
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Epilepsy Surgery:
Clinical Utility of MEG
Spike Source Localization

American Clinical MEG Society
John Gates Lecture 2009

Robert Knowlton, MD, MSPH
University of Alabama at Birmingham

How to determine the clinical utility of
MSI in Epilepsy Surgery

Epilepsy surgery clinical context—stakes are
uniquely high and impact is profound

Impact of a test (MSI) must account for and
distinguish between two important effects:
Diagnostic value on patient selection
Localization information on cure rate
Randomized comparisons of medical tests vs.
decision analysis and cost effectiveness

BC/BS 2008 TEC Assessment:
Effecting Patient Selection

...examining the diagnostic characteristics of MEG
..., sensitivities and specificities were well below
90%, indicating the likelihood of both false-
positive and false-negative studies. Predictive
values based on these sensitivities and
specificities mean that MEG can neither rule in
nor rule out a positive intra-cranial EEG,
meaning that MEG cannot be used as a triage
test before intra-cranial EEG to avoid the
potential morbidity in a subset of patients.

https://www.bcbsal.org/providers/policies/f




BC/BS 2008 TEC Assessment:
Effecting Outcome

...results are consistent with an association
between resection of the MEG-defined
region and surgical cure, but that it is an
imperfect predictor of surgical success.
However, it does not address the question
as to whether MEG contributed original
information to improve the probability of
cure.

https://www.bcbsal.org/providers/policies/final/338.pdf

BC/BS 2008 TEC Assessment:
Overall Effects

MEG would be considered useful if, when
compared to not using MEG, it improved
patient outcomes. Such improvement in
outcomes would include more patients being
rendered seizure-free, use of a less invasive
and morbid diagnostic workup, and increased
surgical success rates. This is a complicated
array of outcomes that has not thoroughly
been evaluated in a comprehensive manner.

http

Test Effects

1) Selection
Diagnostic Value
2) Outcome
Treatment Value
3) Cost




Impact of Epilepsy Surgery: Seizure
Freedom

The New England
Journal of Medicine

Impact of Epilepsy Surgery—
QOLIE: Spencer et al. 2007

Impact of Epilepsy Surgery

J AM A’ Epilepsy Surr‘gzry for Pharmacoresistant Temporal Lobe
Epilepay: A ion Analyst

Hyunmi Choi: Randall L. Sell; Leske Lenen: e al

Oridirs aricla mnd refated centnt
cument as of December 2, 2008 JAMA 2008:300{21|-2467-2508 {dok-10. 1001 fama 2008 771

Effect on life expectancy and quality of
life compared to medical management




Impact of Epilepsy Surgery:
Choi et al. JAMA 2008

Impact of Epilepsy Surgery:
Choi et al. JAMA 2008

BC/BS 2008 TEC Assessment

Ideally, a randomized trial comparing the
outcomes of patients who receive MEG as part
of their diagnostic workup compared to
patients who do not receive MEG could
determine whether MEG improves patient
outcomes.




Randomized Comparison of MSI

Surgery
candidates

Surgery
Outcome

Randomized Comparison of MSI

Surgery

positive

No Surgery

negative
Surgery Outcome
candidates
JI’ QOutcome I

Surgery

Randomized Comparison of MSI

Surgery
Outcome

positive

Surgery

negative
R No

Outcome




Spike Source Localization

Validity
Technical
Statistical
Clinical

Value
Clinical
Economical

The Problem




ICEEG findings in additional
electrodes

Percentage of cases with involvement in additional
ICEEG electrode coverage indicated by MSI

(95% CI)

YES NO

Seizures 39% (16.4 $61.4) 61% (38.5 $83.6)

Spikes 88% (65.9 $98.1) 119% (1.8 - 34.1)

Effect on Outcome via Accurate
Electrode Placement

and Effevt wn Bmsracranisl Elecimmurphalography sk Surgery i Coser with
Seurce Imaging-Medifind Elrctrode Caverage

Ap Oma  VEEG MU ME Seiraer Owsetn JCEEC Bl on Do
Cla Clan

Clas Scurr  Tavslve Adsded Surgrey
Phaxtredry

Example Case, no. 153,
Patient who would have
likely had only evaluation for
anterior temporal localization
without MSI. All aspects of
case were supportive of right
anterior medial temporal lobe
epilepsy except that MRI
was normal. Scalp EEG (top
left)-both interictal and ictal
findings—and FDG-PET
(bottom left) were consistent
with anterior temporal
localization. Analysis of MEG
(top right) revealed that
nearly all spike source
estimates (bottom right) were
tightly clustered in the
posterior peri-sylvian region
where typical spontaneous
seizures were recorded with
ICEEG that would not have
included this region without
MSI.




Effect on Surgery Decision-Making
Sutherling et al. 2008

Effects on ICEEG and surgery

Modify ICEEG electrode coverage
Add
Decrease

Change from ICEEG to no surgery
No surgery to ICEEG
ICEEG (second stage modification)

Utility of MSI in Epilepsy Surgery

1) Patient selection

2) Improving ICEEG localization yield and
accuracy — — —> increase cure rate

3) Aiding other non-invasive tests such that
an increased proportion of patients may
avoid ICEEG

Decrease costs




Test Effect Decision Analysis

Sensitivity Analysis

Impact of Epilepsy Surgery: Cost
Effectiveness in Test Utility

The Cost-Effective Use of 'SF-FDG PET in the
Presurgical Evaluation of Medically Refractory
Focal Epilepsy

Tesence 1, 00 Ke Rober Ware?, Mark I, Cook®. Duvid 5 Binns®, ssd Rodney ). Hicks®

The Joursar oF Nooeag Mepicse = Vol. 49 « No, 6 = June 2008




Cost Effectiveness of test on
indeterminate VEEG/MRI: O'Brien et
al. 2008

TABLE 1
Parameters Used in Decsion Tres Modeing

“Tura e Based o0 Won et sl (8
A = o apgied

Cost Effectiveness in Test Utility:
O’Brien et al. 2008

Effecting Surgical Outcomes?




Effecting Surgical Outcomes?

Not Gurable

Surgery

Effecting Surgical Outcomes?

Surgery

Effecting Surgical Outcomes
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What is needed to show MSI utility?

1) MSI must effect an improvement in net
seizure-free outcome (around 10-15%).

2) If MSI cannot sufficiently effect the total
cure rate, then cost effectiveness will
have to be demonstrated to make up for
deficiencies in sensitivity and specificity
needed for a test-sort role.
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EVALUATION

Please identify yourself: [] Neurologist [] Neurosurgeon

[] Radiologist [] Technologist
L] Other

Please rate the effectiveness using the following scale:

1 = poor 2 =below average = 3 =average 4 =above average 5 = excellent
clarity of the relevance of the objectivity, balance
information information to & scientific rigor
presented your clinical

practice

Jeff Lewine

Sylvain Baillet

Anto Bagic

Susan Bowyer
Richard Burgess
Michael Longacre
Andy Dean

Robert Knowlton

Rate your overall satisfaction with the opportunity to
network with colleagues.

Rate your overall satisfaction with the quality of
this conference/workshop.

Please rate your satisfaction with the organization
of the conference/workshop.

How would you rate the cost of registration versus
what you personally got out of the conference?

What other topics should ACMEGS address in future conferences?
1)

2)

3)

Additional comments?

Did you perceive commercial bias in any of the presentations? [ No [ Yes

Explain:
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BYLAWS
OF
AMERICAN CLINICAL MAGNETOENCEPHALOGRAPHY SOCIETY, INC.,
A NON-PROFIT CORPORATION

ARTICLE |
ORGANIZATION

1.1 The name and charitable purposes of the organization shall be as set forth in its Articles
of Organization. In addition to the charitable purposes as set forth in the Articles of
Organization, the organization may work cooperatively with other national and international
magnetoencephalography (MEG), neurology, neurosurgery, and radiology organizations in
determining how best to meet the clinical needs of MEG sites within the United States. These
Bylaws, the powers of the organization and of its directors and officers, shall be subject to the
Articles of Organization as in effect from time to time. The principal office of the organization in
the Commonwealth of Massachusetts shall initially be located at the place set forth in the
Articles of Organization.

1.2 The organization may have a seal which shall be in such form as the Board of Directors
may, from to time to time, adopt or amend.

13 The organization may at its pleasure by a vote of the Members (as hereinafter defined)
change its name.

1.4 The pronoun “he” or “his,” when appropriate, shall be construed to mean also “she” or

“her” and the word “chairman” shall be construed to include a female.

ARTICLE Il
MEMBERSHIP

2.1 Membership in this organization shall be open to those who support the purpose
statement of the organization as set forth in the Articles of Organization and meet the
gualifications set forth in Section 2.2. Continuing membership is contingent upon being up-to-
date on membership dues which shall be paid annually on or before September 1st of each
year.

2.2 There shall be two (2) classes of membership in the organization; namely, a Member
class and an Associate Member class.

a. “Members” shall include those individuals involved in the clinical use of
magnetoencephalography (MEG) alone or in  combination  with
electroencephalograms (EEGs), magnetic resonance imaging (MRI) or
computerized axial tomography (CAT) scans and possessing a a medical degree
(M.D.), aPh.D. in one of the aforementioned fields, or some equal equivalent
degree. Each Member shall have one vote per person at all annual and special
meetings of the members.

b. “Associate Members” shall include clinicians, or their clinical assistants, involved

with the use of magnetoencephalography (MEG) alone or in combination with
electroencephalograms (EEGs), magnetic resonance imaging (MRI) or
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computerized axial tomography (CAT) scan equipment and students with an
interest in any of those fields. There are no voting rights for Associate Members.

Individuals wishing to join the membership of this organization for either class of
membership shall apply for admission and be nominated by two (2) existing members of the
member class for which membership is sought; provided, however, that those individuals
identified as directors in the Articles of Organization as originally filed with the Massachusetts
Clerk of the Commonwealth shall be automatically admitted into the Member class of this
organization without further application. The Membership Committee shall review and
recommend either admission or denial into the membership of this organization for each
application submitted, after which the entire Board of Directors shall vote to accept or reject the
Membership Committee’s recommendation. The vote of the Board of Directors shall be final.

2.3 The dues for each membership class shall be reviewed and set annually by the Board
and any proposed changes shall be voted on at the annual membership meeting.

24 Only those members who are current on their membership dues and are in the Members

class shall be eligible to vote at any annual or special meetings of the membership.

ARTICLE 1l
MEMBERSHIP MEETINGS

3.1 The first annual membership meeting of this organization shall be held on August 26,
2006 and thereafter shall be held on such date as determined by vote of the membership at the
prior year’s annual membership meeting.

3.2 The Clerk shall cause to be mailed to every member in good standing at its address as it
appears in the membership roll book in this organization a notice telling the time and place of
such annual meeting.

3.3 Meetings of the membership may be held at such time and place, within or without the
Commonwealth of Massachusetts, as shall be stated in the notice of the meeting or in a duly
executed waiver of notice thereof. Notices of meetings shall be sent to all members at their
addresses as they appear in the membership roll book at least ten (10) days before the
scheduled date set for such meeting. If mailed, notice is given when deposited in the United
States mail, postage prepaid, directed to the member at such member's address as it appears
on the records of the organization. Without limiting the manner by which notice otherwise may
be given effectively to members, any notice to members given by the organization shall be
effective if given by a form of electronic transmission consented to by the member to whom the
notice is given. Any such consent shall be revocable by the member by written notice to the
organization. Any such consent shall be deemed revoked if (1) the organization is unable to
deliver by electronic transmission two consecutive notices given by the organization in
accordance with such consent and (2) such inability becomes known to the Clerk or an
Assistant Clerk of the organization, or other person responsible for the giving of notice;
provided, however, the inadvertent failure to treat such inability as a revocation shall not
invalidate any meeting or other action.

3.4 The presence of not less than a majority of the Members class shall constitute a quorum

and shall be necessary to conduct the business of this organization; but a lesser percentage
may adjourn the meeting for a period of not more than four (4) weeks from the date scheduled
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by these Bylaws and the Clerk shall cause a notice of this scheduled meeting to be sent to all
those members who were not present at the meeting originally called. A quorum as herein
before set forth shall be required at any adjourned meeting.

3.5 Special meetings of the members may be called by the President when he deems it for
the best interest of the organization. Such notice shall state the reasons that such meeting has
been called, the business to be transacted at such meeting and by whom it was called. At the
request of a majority of the members of the Board of Directors or a majority of the Members
class, the President shall cause a special meeting to be called but such request must be made
in writing at least ten (10) days before the requested scheduled date.

3.6 No other business but that specified in the notice may be transacted at such special
meeting without the unanimous consent of all present at such meeting.

ARTICLE IV
VOTING

4.1 When a quorum is present at any meeting, the vote of a majority of the Members class
present in person or represented by proxy shall decide any question brought before such
meeting, unless the question is one upon which by express provision of the statutes or of the
Articles of Organization a different vote is required in which case such express provision shall
govern and control the decision of such question.

4.2 Unless otherwise provided in the Articles of Organization or these Bylaws, each member
of the Members class shall at every meeting of the membership be entitled to one (1) vote in
person or by proxy, but no proxy shall be voted on after three (3) years from its date, unless the
proxy provides for a longer period.

4.3 Unless otherwise provide in the Articles of Organization, any action required to be taken
at any annual or special meeting of the membership of the organization, or any action which
may be taken at any annual or special meeting of such members, may be taken without a
meeting, without prior notice and without a vote, if a consent in writing, setting forth the action so
taken, shall be signed by the members of the Members class having not less than the minimum
number of votes that would be necessary to authorize or take such action at a meeting at which
such members of the Members class were present and voted. Prompt notice of the taking of the
action without a meeting by less than unanimous written consent shall be given to those
members who have not consented in writing.

ARTICLE V
BOARD OF DIRECTORS

5.1 The business of this organization shall be managed by a Board of Directors consisting of
the President, Clerk, Treasurer and two (2) at-large members, all of whom shall be Members.
The initial directors shall be appointed by the sole incorporator. Thereafter, the directors shall be
elected at the annual meeting of the membership in accordance with these Bylaws. Each
director elected shall hold office until his successor is elected and qualified.

5.2 The at-large directors shall serve for a term of two (2) years. There shall be no limits on
the number of terms an at-large director may consecutively serve. The terms of the at-large
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directors shall be staggered with their initial terms as set forth in the Articles of Organization as
originally filed with the Massachusetts Secretary of the Commonwealth.

5.3 Any Assistant Treasurer(s) chosen by the directors in accordance with Section 6.1 of
these Bylaws shall be an ex-officio member of the Board of Directors.

5.4 The Board of Directors shall have the control and management of the affairs and
business of this organization. Such Board of Directors shall only act in the name of the
organization when it shall be regularly convened by its chairman after due notice to all the
directors of such meeting.

5.5 A majority of the members of the Board of Directors shall constitute a quorum and the
meetings of the Board of Directors shall be held regularly as such dates and times as the Board
of Directors may determine, but no less than quarterly. The Board of Directors may hold
meetings, both regular and special, either within or without the Commonwealth of
Massachusetts.

5.6 Each director shall have one (1) vote and such voting may not be done by proxy.

5.7 Special meetings of the Board may be called by the President on five (5) days' notice to
each director by mail or forty-eight (48) hours notice to each director either personally or by
electronic means of communications, including electronic mail and facsimile transmission;
special meetings shall be called by the President or Clerk in like manner and on like notice on
the written request of one (1) director.

5.8 Unless otherwise restricted by the Articles of Organization or these Bylaws, any action
required or permitted to be taken at any meeting of the Board of Directors or of any committee
thereof may be taken without a meeting, if all members of the Board or committee, as the case
may be, consent thereto in writing, and the writing or writings are filed with the minutes or
proceedings of the Board or committee.

5.9 Unless otherwise restricted by the Articles of Organization or these Bylaws, members of
the Board of Directors, or any committee designated by the Board of Directors, may participate
in a meeting of the Board of Directors, or any committee, by means of conference telephone or
similar communications equipment by means of which all persons patrticipating in the meeting
can hear each other, and such participation in a meeting shall constitute presence in person at
the meeting.

5.10 Unless otherwise restricted by the Articles of Organization or these Bylaws, any director
may be removed, with or without cause, by a majority of the members entitled to vote on such
directorship. Any director may resign at any time by giving written notice of resignation to the
Board of Directors, to the President or to the Clerk. Any such resignation shall take effect upon
receipt of such notice or at any later time specified therein. Unless otherwise specified in the
notice, the acceptance of a resignation shall not be necessary to make the resignation effective.

5.11 Vacancies in the Board of Directors shall be filled by the members entitled to vote on
such directorship. Each director chosen to fill a vacancy on the Board of Directors shall hold
office until the next annual election of directors and until his successor shall be elected and
gualified.
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ARTICLE VI
OFFICERS

6.1 The officers of the organization shall be chosen by the Board of Directors and shall be a
President, a Clerk and a Treasurer, all of whom shall be Members. The Board of Directors may
also choose one or more Assistant Clerks and Assistant Treasurers. Any number of offices may
be held by the same person, unless the Articles of Organization or these Bylaws otherwise
provide.

6.2 The Board of Directors at its first meeting after each annual meeting of the membership
shall choose a President, a Clerk and a Treasurer from those members of the Board of
Directors, and may elect one or more Assistant Clerks and Assistant Treasurers as the Board of
Directors shall deem to be in the organization's best interests.

6.3 The Board of Directors may appoint such other officers and agents as it shall deem
necessary who shall hold their offices for such terms and shall exercise such powers and
perform such duties as shall be determined from time to time by the Board.

6.4 No officer shall for reason of his office be entitled to receive any salary or compensation,
but nothing herein shall be construed to prevent an officer or director for receiving any
compensation from the organization for duties other than as a director or officer.

6.5 The officers of the organization shall hold office until their successors are chosen and
qgualify. Any vacancy occurring in any office of the organization shall be filled by the Board of
Directors. Any officer elected or appointed by the Board of Directors may be removed at any
time by the affirmative vote of a majority of the Board of Directors. Any officer may resign at any
time by giving written notice of resignation to the Board of Directors, to the President or to the
Clerk. Any such resignation shall take effect upon receipt of such notice or at any later time
specified therein. Unless otherwise specified in the notice, the acceptance of a resignation shall
not be necessary to make the resignation effective.

6.6 The President shall be the chief executive officer of the organization, shall have general
and active management of the business of the organization and shall see that all orders and
resolutions of the Board of Directors are carried into effect. The President shall preside at all
meetings of the membership and of the Board of Directors at which he is present. The President
shall have all powers and duties usually incident to the office of the President except as
specifically limited by a resolution of the Board of Directors. The President shall have such other
powers and perform such other duties as may be assigned to him from time to time by the
Board of Directors.

6.7 The Clerk shall attend all meetings of the Board of Directors and all meetings of the
membership and record all the proceedings of the meetings of the organization and of the Board
of Directors in a book to be kept for that purpose and shall perform like duties for the standing
committees when required. He shall give, or cause to be given, notice of all meetings of the
membership and special meetings of the Board of Directors, and shall perform such other duties
as may be prescribed by the Board of Directors or President, under whose supervision he shall
be. He shall have custody of the corporate seal of the organization and he, or an Assistant
Clerk, shall have authority to affix the same to any instrument requiring it and when so affixed, it
may be attested by his signature or by the signature of such Assistant Clerk. The Board of
Directors may give general authority to any other officer to affix the seal of the organization and
to attest the affixing by his signature.
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6.8 The Assistant Clerk, or if there be more than one, the Assistant Clerks in the order
determined by the Board of Directors (or if there be no such determination, then in order of their
election) shall, in the absence of the Clerk or in the event of his inability or refusal to act,
perform the duties and exercise the powers of the Clerk and shall perform such other duties and
have such other powers as the Board of Directors may from time to time prescribe.

6.9 The Treasurer shall have the custody of the corporate funds and shall keep full and
accurate accounts of receipts and disbursements in books belonging to the organization and
shall deposit all monies and other valuable effects in the name and to the credit of the
organization in such depositories as may be designated by the Board of Directors. He shall
disburse the funds of the organization as may be ordered by the Board of Directors, taking
proper vouchers for such disbursements, and shall render to the President and the Board of
Directors, at its regular meetings, or when the Board of Directors so requires, an account of all
his transactions as Treasurer and of the financial condition of the organization. He shall exercise
all duties incident to the office of Treasurer.

6.10 The Assistant Treasurer, or if there shall be more than one, the Assistant Treasurers in
the order determined by the Board of Directors (or if there be no such determination, then in the
order of their election) shall, in the absence of the Treasurer or in the event of his inability or
refusal to act, perform the duties and exercise the powers of the Treasurer and shall perform
such other duties and have such other powers as the Board of Directors may from time to time
prescribe.

ARTICLE VII
COMMITTEES

7.1 The Board of Directors may create committees as needed, such as executive, audit, and
public relations. There shall be one standing committee — the Membership Committee. Except
for members of the Membership Committee, membership in any committee created by the
Board of Directors may contain such numbers of Members and Associate Members as the
Board of Directors may reasonably determine.

7.2 No less than three (3) directors of the Board of Directors shall be appointed by the Board
of Directors and shall serve as the members of the Membership Committee.

7.3 The Membership Committee shall have responsibility for reviewing applications for
admission and making recommendations with respect such applications to the full Board of
Directors.

ARTICLE VI
GENERAL PROVISIONS

CHECKS
8.1 All checks or demands for money and notes of the organization shall be signed by such

officer or officers or such other person or persons as the Board of Directors may from time to
time designate.
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FISCAL YEAR
8.2 The fiscal year of the organization shall be fixed by resolution of the Board of Directors.
BOOKS AND RECORDS

8.3 The books of the organization shall be kept at such place as the Board of Directors shall
designate by resolution.

ARTICLE IX
INDEMNIFICATION; LIMITATION ON LIABILITY

9.1 Each director and officer of the organization shall be indemnified to the fullest extent now
or hereafter permitted by law in connection with any threatened, pending or completed action,
suit or proceeding, whether civil, criminal, administrative or investigative, by reason of the fact
that he is or was a director or officer of the organization or is or was serving at the request of the
organization as a director, officer, employee or agent of another corporation, partnership, joint
venture, trust or other enterprise. Without limiting the generality of the foregoing, the
organization shall indemnify each person within the scope of the foregoing to the extent to which
it is given the power to do so by Section 8.56 of the Massachusetts Business Corporations Act
of the Commonwealth of Massachusetts as in effect on the effective date of these Bylaws or as
thereafter amended. To the extent permitted by applicable law, the organization shall have
power to purchase and maintain insurance on behalf of any person who is or was a director,
officer, employee or agent of the organization, or is or was serving at the request of the
organization as a director, officer, employee or agent of another corporation, partnership, joint
venture, trust or other enterprise, against any liability asserted against him and incurred by him
in any such capacity or arising out of his status as such whether or not the organization would
have the power to indemnify him against such liability under applicable. law.

9.2 A director of the organization shall not be personally liable to the organization or its
members for monetary damages for breach of fiduciary duty as a director except for liability (i)
for any breach of the director's duty of loyalty to the organization or its members, (ii) for acts or
omissions not in good faith or which involve intentional misconduct or a knowing violation of law,
(i) under Section 8.56 of the Massachusetts Business Corporations Act of the Commonwealth
of Massachusetts, as the same exists or hereafter may be amended, or (iv) for any transaction
from which the director derived an improper personal benefit. If the Massachusetts Business
Corporations Act hereafter amended to authorize the further elimination or limitation of the
liability of directors, then the liability of a director of the organization, in addition to the limitation
on personal liability provided herein, shall be limited to the fullest extent permitted by the
amended Massachusetts Business Corporations Act. Any repeal or modification of this Article 1X
by the members of the organization shall be prospective only, and shall not adversely affect any
limitation on the personal liability of a director of the organization existing at the time of such
repeal or modification.

ARTICLE X
AMENDMENTS

10.1 These Bylaws may be altered, amended, repealed or added to by an affirmative vote of
not less than a majority of the members entitled to vote thereon.
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