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MAIN CONCLUSIONS

At present MEG is underutilized, deserves to be ordered in all cases
of medically intractable epilepsy and needs not be restricted to MSI.

The co-registered EEG component should be evaluated to the same
extent as the MEG with adequate electrode coverage and the same
type of data analysis as the MEG.

To establish the relative merit of MEG vs. EEG for presurgical
workup further studies will be required by keeping the above in mind
as well as long-term follow-up of patients in whom epileptogenic
tissue was removed.
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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.

985864v1



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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ACMEGS

Petition to the
National Unified Billing Committee (NUBC)

for a uniqgue MEG billing code
Submitted By: Michael Funke, MD

On behalf of the
American Clinical MEG Society

ACMEGS appreciates the opportunity to address the NUBC and commends the Panel on its efforts
to evaluate and improve revenue codes.

ACMEGS is a non-profit 501c6 trade association with a membership of more than 20 specialized
clinical magnetoencephalography (MEG) centers in the United States. Founded in 2006 by
physician-leaders committed to setting a national agenda for quality epilepsy care, ACMEGS
educates public and private policymakers and regulators about appropriate patient care standards,
reimbursement and medical services policies.

ACMEG is committed to ensuring patient access to life-saving and life-enhancing devices in the
most appropriate settings and supports a system with payment weights and payment rates that
include sufficient resources to account for the costs of the medical technologies associated with
hospital outpatient.

The chart below contains the most recent claims data (2008) referenced by CMS in calculating the
2010 OPPS proposed rule. The data demonstrates that EEG has a high utilization and low cost,
while MEG has a low utilization and high costs. This represents a significant problem for MEG as
it is grouped with EEG on the Medicare Cost Report and with the respective revenue code on the
UB-04.

Procedure EEG EEG EEG EEG MEG
APC 0213 0213 0213 0213 0067
CPT Code 95816 95819 95812 95813 95965
Utilization 37,894 40,938 3,401 1,180 25
Costs $151.88 $164.06 $175.63 $257.73 $2,945.61

AMERICAN CLINICAL MEG SOCIETY
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The current Medicare Cost Report has no specific line for MEG and therefore facilities utilize
line 54 that is designated for EEG. When CMS cannot reconcile MEG from this data set, they
default to the corresponding revenue code, which in our case is also for EEG. In one case, when
MEG obtained a subscript to line 54.01 on the Medicare Cost Report, the CCR went from
0.31996 to 0.734581. In another case when MEG was isolated, its CCR went from .337 to .869.
The ACMEGS is currently recommending to its members that they petition their MACs and
request that MEG be allowed a subscript to line 54 (54.01) as a means to allow CMS to isolate
MEG from EEG.

It is also our understanding that MEG needs to differentiate itself from EEG with an appropriate
revenue code on the UB-04. Grouping MEG and EEG together with the same revenue code
adversely affects MEG’s CCR.

The financial impact of these errors on MEG has been significant. The chart below states the
over-all percent decrease in reimbursement since MEG (95965) moved from a new technology
APC to a clinical APC. The continued decrease in reimbursement will adversely affect the
ability of patients to obtain the benefits of MEG. These benefits of MEG have been documented
in a recently published position paper by the American Academy of Neurology.

CPT 95965 by 33% (2005: $5,250; 2010: $3,506)
CPT 95966 by 38% (2005: $1,450; 2010: $894)
CPT 95967 by 5% (2005:  $950: 2010: $894)

ACMEGS encourages the Panel to recognize the unique challenges associated with MEG and
urges the Panel to carefully consider the adoption of a new revenue code for MEG.

Thank you

."/"f/z.)rlf'/(’ﬂf.rv{'.n -';L"“'_ 4;(:_
President,
American Clinical MEG Society

For additional information, please contact: Michael Funke, MD, PhD, President, American
Clinical MEG Society, 729 Arapeen Drive, Salt Lake City, UT 84108;
email: michael.funke@hsc.utah.edu; phone (801) 585-6840.

For clinical information: American Academy of Neurology,
Magnetoencephalography (MEG) Policy Adopted May 8, 2009
http://www.aan.com/news/?event=read&article_id=7795&page=1016.378.33
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ACMEGS

Comments to
Centers for Medicare and Medicaid Services
CMS 1414-P

Proposed Changes to the Hospital Outpatient Prospective Payment System and CY 2010
Payment Rates

Submitted By: Michael Funke, MD
On behalf of the
American Clinical MEG Society

ACMEGS appreciates the opportunity to address the Centers for Medicare and Medicaid Services
(CMS) on Ambulatory Payment Classification (APC) Groups and commends CMS on its efforts to
evaluate and improve the APC groups under the hospital outpatient prospective payment system
(OPPS).

ACMEGS is a non-profit 501c6 trade association with a membership of more than 20 specialized
clinical MEG centers in the United States. Founded in 2006 by physician-leaders committed to
setting a national agenda for quality epilepsy care, ACMEGS educates public and private
policymakers and regulators about appropriate patient care standards, reimbursement and medical
services policies.

ACMEGS is committed to ensuring patient access to life-saving and life- enhancing devices in the
most appropriate settings and supports a system with payment weights and payment rates that
include sufficient resources to account for the costs of the medical technologies associated with
hospital outpatient care.

ACMEGS appreciates the opportunity to address CMS on Ambulatory Payment Classification
(APC) Groups and appreciates your efforts to ensure that Medicare beneficiaries have timely
access to new technologies. Our comments today will address two key topics:

Data Used to Determine Reimbursement Rates for 95965, 95966, 95967
Appropriate APC Placement for 95965, 95966, 95967

AMERICAN CLINICAL MEG SOCIETY

Michael E Funke, M.D., Ph.D. | 729 Arapeen Dr. Salt Lake City, UT 84108 | T: 801.585.6840 F: 801.585.5420 | www.acmegs.org




In 2005, MEG transitioned from a new technology APC to a clinical APC. The reimbursement
for MEG has declined significantly since 2005. This dramatic reduction in reimbursement
affects patient access to this valuable technology. The actual reductions are:

CPT 95965 by 33%  (2005: $5,250; 2010: $3,506) APC 67
CPT 95966 by 38%  (2005: $1,450; 2010: $894) APC 65
CPT 95967 by 5%  (2005: $950; 2010: $894) APC 65

It is the contention of the ACMEGS that these reductions are not representative of fact, but rather
an acknowledgement of no specific line item for MEG on the Medicare Cost Report and the
currently assigned revenue code for MEG.

There is no specific line to for MEG on the Medicare Cost Report. MEG costs are combined
with EEG, on line 54, of the Medicare Cost Report. This has resulted in the costs for MEG,
which is significantly higher with much lower utilization, being diluted by the much lower costs
and higher utilization of EEG. The isolation of MEG on the Medicare Cost Report resulted in a
significant impact on its calculated CCR. One facility petitioned Noridian and requested a
subscript to line 54 to account for MEG. The appeal was granted and line 54.01 was generated.
The recalculated CCR went from 0.319960 to 0.734581. In another institution, the recalculated
CCR went from 0.337004 to 0.869100. In yet another institution the recalculated MEG CCR
was 0.584461. The delta in all instances is significant and will have a dramatic effect in
determining final Medicare reimbursement as well as setting future years payment rates.

The ACMEGS realizes that a separate line item is only half of what is necessary to accurately
capture the costs of MEG. The current recommended revenue code for MEG is the same
revenue code for EEG. On August 11, 2009, ACMEGS appealed to the National Uniform
Billing Committee to grant MEG a unique revenue code. The committee unanimously granted
our request and created a new revenue code category 086x — Magnetoencephalogy (MEG)
effective April 1, 2010. The committee, which included CMS representatives, highly
recommended to ACMEGS to make comments to the proposed modifications to the Medicare
Hospital Cost Report.

It is the contention of ACMEGS that the combination of no specific line on the cost report and an
EEG revenue code has significantly affected the reimbursement for MEG. Since 2005 when
MEG was placed into a clinical APC, the reimbursement has been reduced upwards of 38%. We
now have a specific revenue code (086x) effective April 1, 2010 and are asking for a specific line
on the Medicare Cost report to account for the true costs of MEG.

The ACMEGS and the centers it represents are working to correct the errors mentioned above.
As you are aware, these corrections take time to both accomplish as well as to be implemented
into the over-all CMS database. It is for this reason that we are requesting that CMS restore the
2005 reimbursement rate for MEG.



CPT 95965 2005: $5,250
CPT 95966  2005: $1,450
CPT 95967 2005: $950

Once the data has been corrected via an appropriate line item on the Medicare Cost report and a
fully implemented new revenue code, the ACMEGS respectfully would request that CMS re-
evaluate MEG as to its reimbursement and appropriate APC placement. The ACMEGS would
greatly appreciate the opportunity to speak with CMS and discuss the outcomes of the correct
cost data for MEG.

ACMEGS encourages CMS to continue to recognize the unique challenges associated with MEG
and urges the Panel and CMS to carefully consider the timeliness, adequacy, and accuracy of the
data and the unique perspective that our members bring to these issues.

Thank you

President,
American Clinical MEG Society

For additional information, please contact: Michael Funke, MD, PhD, President, American
Clinical MEG Society, 729 Arapeen Drive, Salt Lake City, UT 84108;
email: michael.funke@hsc.utah.edu; phone (801) 585-6840.

For clinical information: American Academy of Neurology,
Magnetoencephalography (MEG) Policy Adopted May 8, 2009
http://www.aan.com/news/?event=read&article_id=7795&page=1016.378.33




&

ACMEGS

Comments to
Centers for Medicare and Medicaid Services
CMS 2552-10

Information Collection Request: Hospital and Health Care Complexes Cost Report
Submitted By: Michael Funke, MD

On behalf of the
American Clinical MEG Society

The American Clinical Magnetoencephalogy Society (ACMEGS) appreciates the opportunity to
make comments to CMS Form 2552-10.

ACMEGS is a non-profit 501c6 trade association with a membership of more than 20 specialized
clinical magnetoencephalogy (MEG) centers in the United States. Founded in 2006 by physician-
leaders committed to setting a national agenda for quality epilepsy care, ACMEGS educates public
and private policymakers and regulators about appropriate patient care standards, reimbursement
and medical policies.

ACMEGS is committed to ensuring patient access to a life-saving and life-enhancing technology
and supports a system with payment weights and payment rates that include sufficient resources to
account for the costs of the medical technology associated with hospital outpatient care.

The Social Security Act requires Medicare-participating providers to submit annual cost reports to
the Centers for Medicare & Medicaid Services (CMS). The agency uses the hospital cost reports
for many purposes, including determining final Medicare reimbursement due to or from the
hospitals and setting future years’ payment rate.

The ACMEGS is respectfully requesting CMS to add an additional line to the cost report which
would account for the unique costs associated with magnetoencephalogy. There is no specific line
for MEG on the Medicare Cost Report

AMERICAN CLINICAL MEG SOCIETY
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MEG costs are combined with EEG, on line 54, of the Medicare Cost Report. This has resulted
in the costs for MEG, which is significantly higher with much lower utilization, being diluted by
the much lower costs and higher utilization of EEG. The isolation of MEG on the Medicare Cost
Report resulted in a significant impact on its calculated CCR. One facility petitioned Noridian
and requested a subscript to line 54 to account for MEG. The appeal was granted and line 54.01
was generated. The recalculated CCR went from 0.3199 to 0.7345. In another institution, the
recalculated CCR went from 0.3370 to 0.8691. In yet another institution the recalculated CCR
was 0.5844. The delta in all instances is significant and will have a dramatic effect in
determining final Medicare reimbursement as well as setting future years payment rates.

Table 1
Facility EEG CCR MEG CCR
University of Utah 0.3199 0.7345
Wake Forest University 0.3370 0.8691
University of Pittsburg 0.0974 0.5844
Alexian Brothers Hospital* 0.2138 0.4516
Average 0.2420 0.6599

* MEG operation is a joint venture, therefore only 50% of personnel cost are included

The ACMEGS realizes that a separate line item is only half of what is necessary to accurately
capture the costs of MEG. The current recommended revenue code for MEG is the same
revenue code for EEG. On August 11, 2009 ACMEGS appealed to the National Uniform Billing
Committee to grant MEG a unique revenue code. The committee unanimously granted our
request and created a new revenue code category 086x — Magnetoencephalogy (MEG) effective
April 1, 2010. The committee, which included CMS representatives, highly recommended to
ACMEGS to make comments to the proposed modifications to the Medicare Hospital Cost
Report.

It is the contention of ACMEGS that the combination of no specific line on the cost report and an
EEG revenue code has significantly affected the reimbursement for MEG. Since 2005 when
MEG was placed into a clinical APC the reimbursement has been reduced upwards of 38%. We
now have a specific revenue code (086x) effective April 1, 2010 and are asking for a specific line
on the Medicare Cost report to account for the true costs of MEG.

ACMEGS appreciates the opportunity to bring this matter to the attention of CMS and asks that
CMS recognize the unique challenges associated with MEG with the adoption of a new line on
the cost report for MEG.



Thank you

il e

President,
American Clinical MEG Society

For additional information, please contact: Michael Funke, MD, PhD, President, American
Clinical MEG Society, 729 Arapeen Drive, Salt Lake City, UT 84108;
email: michael.funke@hsc.utah.edu; phone (801) 585-6840.

For clinical information: American Academy of Neurology,
Magnetoencephalography (MEG) Policy Adopted May 8, 2009
http://www.aan.com/news/?event=read&article id=7795&page=1016.378.33
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Honorable Senator Robert F. Bennett
431 Dirksen Senate Office Building

Washington, DC 20510-4403

Dear Senator Bennett,

The American Clinical MEG Society (ACMEGS) would like your assistance in addressing a recent CMS
decision concerning payment for Magnetoencephalography (MEG). We respectfully request that a letter be
sent to the Director of CMS appealing the decision in CMS-1414-FC that concerns MEG.

In 2005, Magnetoencephalography (MEG) transitioned from a new technology APC to a clinical APC. The
reimbursement for MEG has declined significantly since 2005. This dramatic reduction in reimbursement
affects patient access to this valuable technology. The actual reductions are:

CPT 95965 by 33%  (2005: $5,250; 2010: $3,506) APC 67
CPT 95966 by 38%  (2005: $1,450; 2010: $894) APC 65
CPT 95967 by 5%  (2005: $950; 2010: $894) APC 65

These reductions are not representative of fact, but rather an acknowledgement of no specific line item for
MEG on the Medicare Cost Report and the currently assigned revenue code for MEG.

There is no specific line to for MEG on the Medicare Cost Report. MEG costs are combined with EEG, on
line 54, of the Medicare Cost Report. This has resulted in the costs for MEG, which is significantly higher
with much lower utilization, being diluted by the much lower costs and higher utilization of EEG. The
isolation of MEG on the Medicare Cost Report resulted in a significant impact on its calculated Cost-
Charge-Ratio (CCR). The University of Utah facility petitioned Noridian (Medicare Administrative
Contractor) and requested a subscript to line 54 to account for MEG. The appeal was granted and line 54.01
was generated. The recalculated CCR went from 0.31996 to 0.734581. In another institution, the
recalculated CCR went from 0.337 to 0.869. In yet another institution the recalculated CCR was 0.584.
Table 1 below is a composite of four facilities CCRs comparing EEG and MEG. On average, with one
facility that is a joint venture, MEG has a CCR 2.73 times greater than EEG. The delta in all instances is
significant and will have a dramatic effect in determining final Medicare reimbursement as well as setting
future years payment rates.
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Table 1;

Facility EEG CCR MEG CCR
University of Utah Med Center 0.3199 0.7345
Wake Forest University Med Center 0.3370 0.8691
University of Pittsburg Med Center 0.0974 0.5844
Alexian Brothers Community Hospital* 0.2138 0.4516
Average 0.2420 0.6599

* MEG operation is a joint venture, therefore only 50% of personnel cost are included

The ACMEGS realizes that a separate line item is only half of what is necessary to accurately capture the
costs of MEG. The current recommended revenue code for MEG is the same revenue code for EEG. On
August 11, 2009, ACMEGS appealed to the National Uniform Billing Committee to grant MEG a unique
revenue code. The committee unanimously granted our request and created a new revenue code category
086x — Magnetoencephalography (MEG) effective April 1, 2010. The committee, which included CMS
representatives, highly recommended to ACMEGS to make comments to the proposed modifications to
the Medicare Hospital Cost Report. We are currently awaiting CMS’s decision on the addition of MEG
to the cost report.

We submitted our facts to two, independent organizations, Noridian Administrative Services (MAC) and
the National Uniform Billing Committee (NUBC). In both instances the organizations agreed to remedy a
bureaucratic glitch which affected the calculated reimbursement for MEG. Regrettably when we
presented this same information to CMS they made the following comment in CMS-1414-FC:

We have no reason to believe that the costs that we have derived from our standard cost
estimation process for the CY 2010 OPPS fail to appropriately reflect the relative costs of MEG
services in relation to the costs of other services paid under the OPPS, nor do we have reason to
believe that payment at the rates under which these services were paid under the New
Technology APCs in CY 2005 are justified.

Given the facts presented we would have hoped for a reply which was based on facts and not on a belief.

In light of the current focus on cost containment we would like to point out that CMS registered fewer
than 30 claims for MEG in 2008. The fiscal impact on CMS in making an appropriate payment
determination for MEG would be negligible. Reimbursement rates established by CMS are often utilized
by commercial carriers to calculate a payment rate. CMS decision not to address the inadequacies of its
current methodology in determining payment for MEG has a direct and negative effect on payment from
commercial payers.



We are asking that CMS accept that its current payment methodology for calculating payment for MEG is
in error. The ACMEGS is in the process of remedying these issues and would respectfully ask that CMS
work with us by adding a specific line for MEG on the Medicare Cost Report and recalculating an
appropriate payment for MEG.

Your support in this matter is greatly appreciated.

Sincerely,

ol At

President,
American Clinical MEG Society

Cc: Amber Sechrist, Health Legislative Assistant

For additional information, please contact: Michael Funke, MD, PhD, President, American
Clinical MEG Society, 729 Arapeen Drive, Salt Lake City, UT 84108;
email: michael.funke@hsc.utah.edu; phone (801) 585-6840.

For clinical information: American Academy of Neurology,
Magnetoencephalography (MEG) Policy Adopted May 8, 2009
http://www.aan.com/news/?event=read&article_id=7795&page=1016.378.33
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January 26, 2010

Edith Hambrick, MD

Medical Officer

Centers for Medicare and Medicaid Services
Division of Outpatient Care

Hospital and Ambulatory Policy Group
Mailstop: C4-05-17

7500 Security Blvd

Baltimore MD 21244

RE: CMS Cost Report and MEG

Dear Dr. Hambrick:

The purpose of this letter is to request a meeting with CMS to discuss the ACMEGS contentions
that the cost data utilized to determine the reimbursement for MEG is not correct.

| first brought MEG to the attention of the APC Panel in 2005. It was our contention then, as it is
now, that the cost data utilized to determine a reimbursement rate for MEG is not correct. At the
conclusion of the presentations the panel recommended that CMS maintain CPT codes 95965,
95966 and 95967, magnetoencephalography (MEG), in their 2005 new technology APCs. The
panel also recommended that CMS collect more external hospital cost data and provide a detailed
review of data for the Panel’s consideration at its next meeting. Regrettably CMS did not agree
with the panel’s decision and placed MEG in a clinical APC at a significantly lower
reimbursement. CMS further stated, “As suggested by the APC Panel, we will continue to study
the APC assignments for these procedures over the coming year and invite members of the public
to submit any information they believe will be helpful to us.”” Those of us that presented that day
felt that the panel agreed that there were disparities in the cost data and had challenged us to
determine the reason for these errors.

In our comments to the 2010 APC Proposed Rule we felt that we had identified the primary
problem. There is no specific line for MEG on the Medicare Cost Report. MEG costs are
combined with EEG, on line 54, of the Medicare Cost Report. This has resulted in the costs for
MEG, which is significantly higher with much lower utilization, being diluted by the much lower
costs and higher utilization of EEG. The isolation of MEG on the Medicare Cost Report resulted
in a significant impact on its calculated CCR.
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MEG is also combined with the revenue code for EEG making it difficult to separate the two
procedures on the cost report. In our quest for solutions two third party organizations agreed
there was a problem and both took steps to help rectify the situation. You can imagine our
frustration when we read the comments posted below form CMS-1414:

We have no reason to believe that the costs that we have derived from our standard cost
estimation process for the CY 2010 OPPS fail to appropriately reflect the relative costs of
MEG services in relation to the costs of other services paid under the OPPS, nor do we have
reason to believe that payment at the rates under which these services were paid under the New
Technology APCs in CY 2005 are justified.

No mention was made concerning our contention that MEG costs were being diluted by EEG
thus negatively impacting the CCR for MEG. Instead the reviewer stated they had no reason to
believe otherwise: We are not able to create provider specific revenue code-to-cost center
crosswalks that would use unique cost report subscripts that hospitals choose to create for
particular services. In the case of a hospital reporting MEG costs on a subscripted line 54.01,
the costs would be included as costs in cost center 5400 (the cost center to which 54.01 is a
subscripted line), the standard cost center for electroencephalography. In accordance with our
standard revenue code-to-cost center crosswalk, we would apply the CCR for this cost center to
the charges reported under revenue code 0740 (EEG (Electroencephalogram); General
Classification)) if there is no CCR available for nonstandard cost center 3280 (EKG and
EEG).

In this case the reviewer agreed that our remedy recommend by Noridian will not allow the true
CCR calculations of MEG. One would infer from this statement that only a separate line item on
the Medicare Cost report will address this issue. (We have commented on the Medicare Cost
Report and requested that MEG be allowed a separate line item.):

We recognize that the NUBC created a new revenue code for MEG on August 11, 2009, to be
effective for services reported on or after April 1, 2010, if a hospital chooses to use it. We
anticipate that we will propose to use claims for services furnished in CY 2010 to calculate
OPPS payment rates for CY 2012. Therefore, for the CY 2012 OPPS, we expect that we will
propose to determine the primary, secondary and tertiary (if any) CCRs to be applied to the new
revenue code as part of our standard rate setting process for the CY 2012 OPPS.

The NUBC voted unanimously to create a new revenue code for MEG as a means for MEG to be
able to separate itself from the costs of EEG, allowing for an accurate reimbursement calculation
for MEG.

In my quest for the truth I have learned much about Medicare, but also acknowledge there is
much to learn. Certainly my goal is to treat patients not to be totally conversant in the
calculation of CCRs. 1 did take CMS at their word when they stated, we will continue to study
the APC assignments for these procedures over the coming year and invite members of the
public to submit any information they believe will be helpful to us. In good faith the ACMEGS
has provided information to CMS. Is CMS proposing that we should wait an additional two
years, until 2012, before MEG gets its in day in court?



Our request is for a fair calculation of reimbursement based solely on the MEG cost data
provided. Our contention is that this can’t be determined today given that MEG and EEG both
share a revenue code and the same line item on the Medicare Cost Report. If our contention is in
error then we would like to understand why it is in error. This is why we are asking to sit down
with you and your representatives and discuss this matter.

If you have any questions regarding our request and comments, please feel free to contact me at
(801) 585-6840 or via e-mail to michael.funke@hsc.utah.edu.

Sincerely,

- "////é.!{/;m'/, _-:/;'L.,.l____ 4{:

President,
American Clinical MEG Society



EDITORIAL

Editorial: Assessing MEG

John S. Ebersole, Editor-in-Chief

As editor, I have taken pride in the fact that the Journal of Clinical Neurophysiology is seen as
a venue in which new techniques in clinical neurophysiology can receive needed exposure and,
at the same time, constructive critiques. One such technology, which is forty years old and, thus,
new only in comparison with electroencephalography (EEG), is magnetoencephalography (MEG).
Numerous original research articles and two special issues featuring MEG have been published in
the Journal. Recently, I agreed to edit and then publish a position statement from another society,
the American Clinical MEG Society (ACMEGS). Although we have published abstracts from
meetings of other neurophysiological societies in the past, both as informational material for our
readership and as a courtesy to these societies, this is the first time that we have published a “position
statement.” Let it be clearly understood from the outset that this action does not connote an “official
endorsement” of the statement by the American Clinical Neurophysiology Society. Rather, it is
simply a recognition that the views contained in it should have a reasonable public airing. In
addition, I believe that the plight of colleagues, who have developed and use MEG clinically, yet
cannot obtain reimbursement for their efforts, is a story about which we should all take heed.

Sometimes, in our zeal to be overly objective, we end up creating roadblocks to progress.
Criteria applied critically to one aspect of medical practice may not be good in judging the worth
of another. A case in point may be the rigidity of the evidence-based system for defining clinical
usefulness of therapeutic measures and diagnostic tests. This methodology is undoubtedly appro-
priate for studies of new drugs or treatments, and its associated protocol criteria, such as prospective,
double-blinded, placebo-controlled, broad study population, and normal controls, all make sense and
are reasonable to accomplish. Applying similar criteria to the evaluation of diagnostic tests can be
problematic. Comparisons against existing “gold standards” lead, in most cases, to a double
standard, given that few accepted neurological diagnostic techniques have ever been subjected to
evidence-based analysis. Yet, as clinicians, we know, for example, that EEG, electromyography
(EMG), computed tomography (CT), magnetic resonance imaging (MRI), positron emission
tomography (PET), and single-photon emission computed tomography (SPECT) are all useful
diagnostic procedures, although not proven by current methods.

In 1992, the Therapeutics and Technology Assessment (TTA) Subcommittee of the American
Academy of Neurology (AAN) reviewed published data on MEG and decided that there was
insufficient evidence of its clinical utility. Accordingly, it was deemed investigational. This decision
unfortunately has been a basis for refusals by insurance companies to pay for MEG to the present
day. This bias has persisted for seventeen years, despite significant advances in MEG technology
and analysis, many traditionally constructed clinical neurophysiology studies, and acknowledge-
ment via Medicare with Current Procedural Terminology (CPT) codes. Only recently have rigorous
prospective studies been performed specifically to meet the current strict criteria. A revision of the
1992 Therapeutics and Technology Assessment is in progress, but undoubtedly it too will confront
the same difficulty in using strict classes 1 and 2 study criteria to judge MEG’s worth.

During the past year, I have had the opportunity to investigate MEG first hand. I quickly
learned that clinical MEG has both strengths and weaknesses, like all of our diagnostic tools. In the
evaluation of epilepsy, it is not a replacement for EEG or imaging studies, but it can provide both
additive and enhanced functional information. That which it does best is localization, and in those
situations in which this is key, such as presurgical identification of epileptic foci or eloquent cortex,
MEG has clear advantages. When MEG spikes are recordable, localization of their cortical source
is, indeed, more accurate than with EEG, sometimes by several centimeters. However, a number of
patients have EEG spikes that are not seen by MEG, and seizures are infrequently recorded by MEG.
Thus, it is not a matter of whether one technique is better than the other. Rather, multiple types of
data are needed if one wishes to have the best set of information from which to make a clinical
decision.

Copyright © 2009 by the American Clinical Neurophysiology Society
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I was gratified to read only a few days ago that other clinicians share my concerns about
evaluating MEG solely by existing evidence-based criteria. I found most intriguing a new type
of statement that is being put forward by the Medical Economics and Management (MEM)
Committee of the AAN. These are called “model medical policies,” and on May 8th of this year,
the Academy Board of Directors approved one such policy regarding MEG (http://www.
aan.com/news/?event=read&article_id=7795&page=1016.378.33). This document explains
MEG, compares it with other localization techniques, provides a critical evaluation of MEG as
a diagnostic technology, and outlines its indications and limitations. It was also interesting that
the policy was directed at insurers, in the hope that they would adopt the principles outlined in
developing their own policies. It seems that progress is finally being made.

In summary, our publishing the ACMEGS statement is consistent with the recognition that
there may be more to clinical medicine than that which can be validated by strict objective criteria.
Perhaps, the opinions of experts, who have acquired years of clinical experience, should not
necessarily be relegated to a position of least importance in evaluation schema. I encourage you to
take the time to read the ACMEGS position statement and the new AAN model medical policy on
MEG. Overall, they are remarkably similar. Consistency of thought, when independently derived,
usually bodes well for the concepts expressed.
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ORIGINAL ARTICLE

American Clinical MEG Society (ACMEGS) Position Statement:
The Value of Magnetoencephalography (MEG)/Magnetic Source
Imaging (MSI) in Noninvasive Presurgical Evaluation of Patients
With Medically Intractable Localization-related Epilepsy

Anto Bagic,* Michael E. Funke, 1 John Ebersole,} for the ACMEGS Position Statement Committee

he American Clinical Magnetoencephalography Society

(ACMEGS) is a professional society of physicians and other pro-
fessionals with doctoral degrees “involved in clinical use of magne-
toencephalography (MEG), electroencephalography (EEG), magnetic
resonance imaging, or computerized axial tomography” (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 composed of more than 50 individuals
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 4,000+, peer-reviewed, MEDLINE
publications on “MEG” has been authored by members of the Ameri-
can MEG community, including the most sophisticated clinical MEG
studies designed and published internationally (Knowlton et al.,
2008a,b; Sutherling et al., 2008).

MEG/magnetic source imaging (MSI) is a modern and pow-
erful technology for studying brain function directly and noninva-
sively by analyzing magnetic fields induced by synchronized neu-
ronal activity that are recorded outside of the skull (Cohen, 1968,
1972; reviewed in Hamalainen et al., 1993; Okada et al., 1984, 1999;
Williamson et al., 1991). Routinely, MEG can attain a temporal
resolution of less than a millisecond and, under optimal circum-
stances, spatial resolution of several millimeters (Brenner et al.,
1975; Hamalainen et al., 1993; Hari et al., 1988; Okada et al., 1984,
1999; Romani et al., 1982). During the last 40 years, MEG instru-
ments 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 (reviewed in Barkley and
Baumgartner, 2003; reviewed in Hamalainen et al., 1993). 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 (Baumgartner, 2000; Ebersole, 1997;
Fischer et al., 2005; Iwasaki et al., 2002; Kirsch et al., 2007a; Knake et
al., 2006; Knowlton, 2006, 2008; Knowlton et al., 2006; Knowlton et
al., 2008a,b; 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., 1975;
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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., 20006;
Nakasato and Yoshimoto, 2000; Nakasato et al., 1996), auditory (Al-
berstone et al., 2000; Godey et al., 2001; Nakasato and Yoshimoto,
2000; Romani et al., 1982), and language cortex (Bowyer et al., 2004,
2005; Flagg et al., 2005; Ganslandt et al., 2004; Grummich et al., 2006;
Hirata et al., 2004; Kamada et al., 2003; Lee et al., 2006; Merrifield et
al., 2007; Papanicolaou et al., 2004, 2006; Salmelin, 2007) MEG/MSI
findings may be displayed on a patient’s magnetic resonance imaging or
combined with other imaging modalities to form multimodal neu-
ronavigational maps that can be used directly in stereotactic neuronavi-
gation systems during surgery (Duffner et al., 2003; Firsching et al.,
2002; Ganslandt et al., 1999; Kamada et al., 2003, 2007; Nimsky et al.,
1999; Ochi and Otsubo, 2008; Rezai et al., 1995, 1996, 1997).

Nearly 3 million Americans are afflicted with epilepsy
(Hauser and Hesdorffer, 1990). Approximately 30% suffer from
seizures that are refractory to medications despite the 20 antiepilep-
tic drugs that are currently available (Brodie, 2005; Kwan and
Brodie, 2000). These patients are responsible for 80% of the $12.5
billon annual cost of epilepsy to society (Begley et al., 2000). A
significant minority of these patients with epilepsy have localiza-
tion-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, 2003; Engel and Shewmon, 1993).
Epilepsy surgery has been proven to be superior to medical treat-
ment in patients with temporal lobe epilepsy in a randomized
controlled trial (Engel, 2008; Engel et al., 2003; Wiebe et al., 2001),
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, In press).
Furthermore, long-term follow-up studies showed that many patients
who underwent resective brain surgery remain seizure free (Spencer
and Huh, 2008; Téllez-Zenteno et al., 2005, 2007, 2008) 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% to 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, includ-
ing EEG, video-EEG monitoring, magnetic resonance imaging, and
in some cases positron emission tomography (PET) and single-
photon emission computed tomography (SPECT) scans (Barkley
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and Baumgartner, 2003; Engel, 2003, 2008; Knowlton et al., 2006;
Kuzniecky and Devinsky, 2007; Langfitt and Wiebe, 2008; Papani-
colaou et al., 2005; Stefan et al., 2003; Wheless et al., 1999). Too
frequently these studies fail to identify clearly the seizure focus
(Barkley and Baumgartner, 2003; Knowlton, 2008; Knowlton et al.,
2006; Knowlton et al., 2008a,b; 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, 2008; Knowlton et al., 2006; Knowl-
ton et al., 2008a,b; Rodin et al., 2004; Stefan et al., 2003; Sutherling
et al., 2008). Clinicians uniformly agree that additional and nonre-
dundant localizing information, preferably acquired noninvasively,
are necessary for making clinical decisions in these situations
(Barkley and Baumgartner, 2003; Knowlton, 2008; Knowlton et al.,
2006; Knowlton et al., 2008a,b; 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., 2007a,b;
Knake et al., 2006; Knowlton et al., 2006; Knowlton, 2008; Knowl-
ton et al., 2008a,b; 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 700 peer-reviewed, MEDLINE publica-
tions on “MEG” are devoted to “epilepsy.” These have established
that MEG/MSI may locate epileptogenic foci, not otherwise identi-
fiable or localizable, in up to 30% of patients (Stefan et al., 2003;
Sutherling et al., 2008) and clarify the spatial relationships of these
foci to eloquent cortices noninvasively (Castillo et al., 2004; Papa-
nicolaou et al., 2004 2005; Pataraia et al., 2004). Two recent and
meticulously designed studies have proven the usefulness and pre-
dictive value of MEG (Knowlton et al., 2008ab). In addition, the first
prospective and blinded study of MEG/MSI demonstrated that
nonredundant information that positively affected clinical decision
making and proved to be beneficial for the outcome was obtained in
33% 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., 2008ab; RamachandranNair et al., 2007; Sutherling et al., 2008).
On the basis of the current published evidence (a few selected
examples: Knake et al., 2006, Knowlton et al., 2006; Knowlton et
al., 2008ab; 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 im-
prove noninvasive evaluation that is ordinarily much cheaper and
safer than invasive studies (Barkley and Baumgartner, 2003; Knowl-
ton, 2008), and because it can enhance the yield of invasive studies
by directing the placement of grids, strips, and depth electrodes
(Knowlton et al., 2008ab; RamachandranNair et al., 2007; Suther-
ling 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., 2008ab;
Papanicolaou et al., 2005; RamachandranNair et al., 2007; Stefan et
al., 2003; Sutherling et al., 2008).

On the basis of the 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 accep-
tance of MEG as a routine clinical test. The ACMEGS does,
however, encourage further comparative studies that may lead to
new advancements in electromagnetic neuroimaging.

ACMEGS Position

Therefore, after considering the entire body of published
evidence (MEDLINE search for “epilepsy” and “MEG” gleaned 665
hits; accessed on April 20, 2009) and appreciating the publication of
a milestone class I 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 local-
ization-related epilepsy. Accordingly, the following principles re-
garding the routine use of MEG/MSI are proposed.

The ACMEGS supports:

1. The routine clinical use of MEG/MSI in obtaining noninva-
sive, nonredundant localizing information in presurgical eval-
uation of patients with medically intractable localization-re-
lated 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-designated epi-
lepsy center.

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

4. The progressive movement of insurers toward complete cov-
erage for MEG/MSL. 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 diagnos-
tic 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 Neurol-
ogy (AAN), American Epilepsy Society (AES), and the American
Society of Neuroradiology (ASNR) 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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