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STA Connnittees 
Mal~e Plans 

Members of STA comm ittees have 

an opportunity to meet in person 
two times per year, at the annual STA 
meeting and at the ASA meeting. The 
Education and Nationa l Database Com
mittees metduringthe recentASA meet
ing and submitted the fo llow ing reports 
to the membership . 

Education Committee 

Thefirst item reviewed by this com
mittee was the plans for the upcoming 

STA annua l meeting. Organizational 
details we re discussed including th e 

type of sc ient ific papers which wou ld 

continued on page 4 

--Eleetions ar-e cLHff;ntly in prGlgress 
for the offices of PresiGienc, ,PresiaeAtc 

Elect, Secretary, Treasl!Jrefl, anGi B(!)ard 
member. As required by the Bylaws, a 
lisLof nomil'1atiol'ls ,was maJI~d tQ a:ll 
members of the 'S06ety il'l eady De
cember. Any five members were eli
gible to ma'i<e ·adcilitiol'1a./ I'lominatiol'ls 
by December 31, 1992. No additiolilal 
nominations were made and ballots 
were mai led to the membersmip om 
January 4, 1993. In ordedor a ballotto 
be cOl:lnted, it must be received at tf<le 
.STA National Office by February 1, 
1993. 

The ballots will be tabu lated by 
the National 'Office and the results w ill 
be announced at the Annua l Meeting 
in New Orleans, Louisiana during the 
STA Business Meeting on Wednesday, 
February 17, 1993. (See slate of candi
dates on page 12.) 
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Critical Issues Relating 
Standards for Technology 

to Patient Safety 
• 

Jerry M. Calkins, MO, PhD 

From the beginning of the formation 
the Anesthesia Patient Safety 

Foundation (APSF), an expressed mis
sion has been to define the relationship 

of technology utilization to patient 

safety. Towards that end, the Commit

tee on Technology was created. This 
committee was charged w ith th e re
view ofthe influence of technology on 

The current regulatory and medi
ca l-legal environment is not felt to be 

idea l forfostering improved safety. Five 
areas were identified in the committee 

report that cou ld impact upon safety: 

Rationales, Construction versus Perfor

mance Standards, Modularity, Mainte

nance, and Obso lescence. Other is
sues wh ich require urgent attention are 

also identified in patient safety during 
the practice of anes

thes ia and the identi

fication of key areas 

in the app li cation of 

technology where 

changes might be 

"The current regtdatory and 
medical-legal environment 
does not foster improved 
safety. " 

the report. Among 

them are the Anes

thetic Work Sta-

t ion, Ergonom ics, 
and Alarm Sys

tems. It is hoped 

expected to increase patient safety. 
The initi al objective for the com

mittee was the encouragement of de

velopi ng spec ific gu idel ines for the uti

lization of specific patient monitoring. 

This act iv ity, in mutual support w ith 

other organizat ions, subsequently led 
to the adoption of mon itori ng standards 
by the American Soc iety of Anesthesi
o log ists . These are now included in the 
recognized standards of care. W ith the 

adoption of these mon itori ng standards, 

the comm ittee agreed that their highest 

pri ori ty for change lay in areas rel ated 
to Standards. Thi s has led to the devel

opment of a report entitled Critica l Is

sues Relatin g Standards for Technology 

to Pati ent Safety. 

that these areas wi II be the subject of 

futu re reports. 
It is not the role of APSF to become 

invol ved in w riti ng either standards of 

practice guidelines. However, APSF 

does fee l that it can play an important 

continued on page 6 
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Technology Abstracts Continue to be 
Major Group at ASA· 

O ne hundred twenty-six abstracts 
were presented in the Equipment 

and Monitoring sessions at the Ameri
can Society of Anesthes iologists meet
ing in New Orleans. This represents 

more than 10% of the total number of 
abstracts presented. As usual, the top

ics were quite varied and it is impos
sib le to discuss all the excellent studies 

in this news letter. The following are 

some notable abstracts. Complete list
ings have been published in Anesthesi
ology 1992;77(3A):A464-A590. 

1. Wheeler OS et.al. A method for 
quantification of venous air embolism 
using expired nitrogen anaysis in a 
canine model. A466. 

Conventiona l methods of detect
ing venous air embolism monitor for 

the presence of air emb iolism but do 
not attempt to quantify the volume of 
the embo lism . This study analyzed ex

pired nitrogen measured by Raman 

spectroscopy to calculate the cum ula

tive embo lus vo lume. The ca lcu lated 

vo lumes were said to correlate well 
w ith injected vo lu mes although statisti
cal analys is was not presented. 

2. Bowie et. al. Rebreathing re
duces arterial to end-tidal CO

2 
gradi

ent. A471. 

The gradient between arteria l and 

end-tida l CO
2 

during contro lled venti

lation limits the utility of capnography 

as a means to assess the adequacy of 
ventilation . These authors found that 
w hen using a Bain circuit, the arter ial to 
end-tida l CO

2 
grad ient could be re

duced by allowing the patient to 
rebreathe CO

2
, Norm ocapn ia was 

maintained by increasing the exp ired 
minutevo lume. The authors conc luded 
that intentional rebreath i ng improves 
the re li abil ity of capnography as an 
estimator of arterial CO

2 
content. 

3. Volgyesi et at. Can pulse 
oximeter sensors be used to estimate 
cardiac output by dye dilution? A47S. 

Conven ient, accurate non-invas ive 

measurement of cardiac output rema i ns 
an el usive goa l. These authors used a 
pulse ox imeter sensor to detect periph

eral dye concentrations after injection 

of Card io-green dye. Card iac output 
was manipulated pharmacologically in 

rabbits and both standard and oximeter 
sensor dye d ilution curves were ob
tai ned. Excell ent correl ation was fou nd 
between the two cu rves (r=0.934) sug

gesting that cardiac output measure

ment may be possib le using ord inary 

pulse oximeter sensors. 
4. Kainuma et. al. Continuous urine 

oxygen tension monitoring during car
diac anesthesia. A482. 

Acute renal fa ilure is a serioLis com

plication associated with card io-pul
monary bypass (CPB) and urine vo lum e 

is not a good predictor ofthis complica
t ion. This study eva luated whether 

urine oxygen tens ion (PuO) might be a 
better pred icto r since it should reflect 
oxygen de livery to the rena l tubular 
ce ll s. Pu0

2 
was found to decrease 

during CPS but did not uniformly in

crease aga in w hen CPS was discontin

ued. A re lationsh ip was found between 

peak postoperative serum creatinine 

concentration and whether or not Pu02 

increased afte r CPS . This non-invasive 
monitor may be an early indicator of 

the risk for rena l damage during CPB. 
5. Fleisher et. al. Approximate en

tropy (ApEn) of heart rate as a corre
late of left ventricular function. A493. 

Based upon the premise that hea rt 

rate variation co rrelates wi th cardiac 
" health", thi s study app lied approx i

mate entropy, a measure of regu larity, 
to ambu latory ECG record ings from 
patients w ith left ventri cular eject ion 

fractions greater than (group 1), and 
less than (group II), 35%. They found 
that average ApEn was sign ificantl y 
greater for pati ents in grou p I than grou p 
II . In addit ion, two patients in group I 
that developed myocardial ischem ia 
during the study period were readily 

identified by the ApEn index. These 

resu Its strengthen the notion that heart 
rate variab ility and cardi ac " hea lth " are 

related . 
6. Schuttler et. al. Clinical evalua

tion of a closed-loop dosing device for 
total intravenous anesthesia based on 
HG depth of anesthesia monitoring. 
AS01. 

This study evaluated the effective

ness of EEG contro l of a propofo l infu-

continued on page 6 
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It "Human Performance and Anesthesia Technology" 
1993 STA-ISCAIC Annual Meeting· February 17-19,1993· New Orleans, Louisiana 

co-sponsored by the Anesthesia Patient Safety Foundation 

Tuesday, 0830-1100 Thursday, We Know From Other Sponsored by Via 
Spouse Continental Fields Medical Corporation 

February 16 Breakfast February 18 Carl E. Englund 
Sponsored by Via Sleep and Fatigue: 1000-1030 

0800-1000 Medical Corporation 0700-1700 Studies in Medicine Break with Exhibits 

STA Board of Directors Registration J. Lance Lichtor 

Meeting 0955-1000 Other Performance 1030-1230 
Introduction of the 0700-0800 Shaping Factors Concurrent Sessions-

1000-1200 Scientific Program Continental Breakfast Matthew B. Weinger Select One: 

Committee and Task Paul Barash with Exhibits A-Poster Discussion 

Force Meetings 1545-1600 B-Workshop: How to 
1000-1030 0800-1000 Break with Exhibits Obtain Funding for 

1400-1600 Break with Exhibits Panel: Improving the Technology in 

ST A Board of Directors Anesthesia Provider 1600-1700 Anesthesia 

Meeting (reconvened) 1030-1230 Moderator: Open Discussion: Music Moderator: 

Poster Discussion David M. Gaba and Reading in the OR: Dwayne Westenskow 

1800-2100 Resident Selection and Help or Hindrance Identifying a Fundable 

Registration 1230-1400 Personality Issues Moderator: Research Topic and 
Lunch and APSF M. Frances Rhoton Alan W. Grogono Defining a Hypothesis 

Wednesday, 
Presentation: Critical Problems in Provider Jeffrey B. Cooper 

Issues in Enhancing the Education and Training 1700 Preparing and Directing 

February 17 Use of Technology to J. S. Gravenstein Adjournment the Research Proposal 
Increase Patient Safety Simulation for Funding 

0700-1730 
During Anesthesia Jeffrey B. Cooper 1900 Dwayne Westenskow 

'- Registration 
Allen K. Ream STA Dinner Publishing the Results 

0830-1100 What Can We Learn J. S. Gravenstein 

0700-0745 
1400-1600 Spouse Continental from Disasters in Other 

Continental Breakfast 
Panel: Design Issues for Breakfast Endeavors? 1230-1400 

with Exhibits 
Future Anesthesia Sponsored by Via Medical Jens Rasmussen . Lunch 

Technology Corporation Sponsored by Diatek 

0745-0815 
Moderator: Friday, 
Jerry M. Calkins 1400-1600 

Welcome and Automation and liThe 
1000-1030 February 19 

Introduction Break with Exhibits Debate: Alarms-What 

N. TySmith 
Glass Cockpit" Do We Want When? 

Alan W. Grogono 
TBA 1030-1200 0700-1715 Moderator: 

Matthew B. Weinger 
Pitfalls of Automation in Concurrent Session- Registration Frank E. Block, Jr. 

Anesthesia Select One: Fully Integrated Visual 

0815-0955 
Gavin N. C. Kenny A-Poster Discussion 0700-0800 Alarms 

Panel: The OR 
Novel Display Systems B-Workshop: Crisis Continental Breakfast PRO: 

Environment 
Kazuyuki Ikeda Resource Management with Exhibits Yasuhiro Fukui 

Moderator: 
Update on STA '92: The David M. Gaba CON: 

Robert G. Loeb 
Anesthesia Workstation Jan Ehrenwerth 0800-1000 Jan E. W. Beneken 

Ergonomics of the 
Jerry M. Calkins Panel: Technology and Standardized Auditory 

Anesthesia Workplace 1200-1400 Medical Decision Alarms 
1600-1615 Lunch and ST A Making PRO: 

Robert G. Loeb Break with Exhibits Roy Patterson 
Anthropology of the Distinguished Lecture: Moderator: John Zelcer 

Operating Room The Introduction of Clinical Decision Making CON: 

Bill Gild 
1615-1730 Technology in the Third Michael Roizen Gregory L. Welyczko 

The Impact of 
ST A Business Meeting World: Problems and Decision Making Models 

Standards and 
(Announcement of New Solutions Alex Kirlik 1600-1615 

Regulations 
Officers) Carlos Parsloe Decision Aids and Meeting Summary and 

M. Sue Bogner Clinical Judgment Future Plans 

Toward the Unified 
1730 1400-1545 John Zelcer N. Ty Smith 

--
European Anesthesia 

Reception with Cash Bar Panel: Performance Artificial Intelligence 

Interface 
and Exhibits Shaping Factors Dwayne R. Westenskow 1615 

Alistair Lack Moderator: Adjournment 

Matthew B. Weinger 0830-1100 
Sleep and Fatigue: What Spouse Continental 

Breakfast 
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Committees Make Plans 
continued from page 1 

be received, and the time at which 
space wou ld become avai lab le for set
ting up exh ib its . 

The committee devoted its prin
cip le effort to planning future events . 
Three events. in particular were dis
cussed: 

1. TheASA 1993 Sundayeven ing 
dinner meeting. It was agreed that we 
should plan adinnerattheSmithsonian 
Air and Space museum. If this location 
can be obtained, it was further agreed 
that no lecture would be arranged to 
allow attendees to visit the exhib its. If 
the museum is not avai lable, it was 
agreed to invite a member of the NASA 
space program to speak to the society 
and to sponsor a conventional dinner. 

2. At the 1993 ASA meeting, it 
was agreed to plan for anotherWednes
day morning breakfast meeting. In view 
of the location of the meeting in Wash
ington, it was agreed to invite represen
tatives of the various regu latory bodies 
such as the FDA and HCFA to make 
presentations to the members of the 
society. 

3. The location of the February 
1994STA meeti ng wi ll be DisneyWorl d 
in Orlando. The theme that was sug
gested wou ld take advantage of the 
150th year ann iversary ofthe introduc
tion of nitrous oxide. The theme that 
was selected is "Anesthetic Gas Regu
lation" . 

4. The committee also looked 
ahead for the next two years and made 
provisional plans for the 1995 meeting 
to be he ld in Phoeni x, Ar izona, and for 
the 1996 meeting to be he ld in Boston. 
This latter meeting will ce lebrate the 
150th year anniversary of the introduc
tion of ether by Morton. 

- A. Grogono 

STA INTERFACE 

International Anesthesiology 
Database Committee 

The members of th is comm ittee are 
from institutions and organ izations that 
have been involved w ith CPR's (com
puterized patient records). The motiva
tion for th is effort derives from the de
sire for institutions to be ab le to share 
data and thereby obtain more mean
ingful information for research, qual ity 
assurance and patient fo llow up. The 
European and AANA attempts to begin 
an internationa l database were re
viewed. Both of these attempts utilize 
paper forms w hich are completed by 
the anesthetist for each patient. The 
data from the fo rms is then entered 
manuall y into a computer and ulti
mately pooled to form a nation al data
base. Since the handw ritten medical 
record has been shown repeated ly to 
be incomplete and contain unreliab le 
information, it is difficu It to bel ieve that 
the handw ritten quality assurance 
record wou ld be a re liable source of 
information. 

Due to the problems w ith hand
wr itten reco rd s, it would seem that the 
use of an electron ic anesthesi a record 
is a prerequisite fo r active ly developing 
a nationa l database. This conc lusion is 
in fact supported by complementary 
activities outside the anesthesia com
munity. Significant legis lative efforts 
are underway to mandate the use of 
CPR's for all providers w ho rece ive 
medicare reimbursement. Groups li ke 
CPRI (The Computer-based Patient 
Record Institute) are making significant 
efforts toward the introduction of CPR's 
across the full scope of medicine. 

The first step that the committee 
has taken is to deve lop a statement 
supporting the adoption of the comput
eri zed patient record . Th is statement 
(see inset) was adopted in draft form by 
the STA board of directors. It is our 
hope that ST A w i II adopt th is statement 
as po li cy. 

JANUARY 1993 

There are now six vendors of anes
thesia CPR technology, all of which 
have the capabi I ity of produci ng a de
partmental data base. All of these com
panies have expressed an interest in a 
uniform data set of anesthesiology in
formation and most have verbally com
mitted to adhering to such a data set if 
it was adopted by an official organiza
tion like STA or the ASA . With a 
uniform data set and coding stru c
ture, anesthesia CPR's would be rela
tively interchangeable (as are anesth es i a 

continued on page 6 

Draft Statement of STA 
Position on AIMS 

Accepted by 
Board of Directors 

II Wlnereas infmmatiofl dissemi
nation is an essential aspecttoward 
the improvement of patient care, 

• Whereas a large international 
electronic repository of patient in
formation will facilitate the dissemi
nation of this information and, 

• Whereas a national effort is 
underway via the Institute of Medi
cine and other organizations to fa
cilitate this database through the 
use of the computerized patient 
record and 

.. Whereas the ST A Statement of 
Purpose is to promote the use of 
techno logy toward the improve
ment of quality of care 

Therefore, STA is committed to 
aid the development of the interna
tional electronic database of anes
thesia information by the use of 
preoperative, intraoperative and 
postoperative anesthesia informa
tion management systems (AIMS). 
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SIGnatures 
Notes from the STA Special Interest Group 

Frank E. Block, Jr., MD 
Assistant Professor of Anesthesiology 
Ohio State University 

T heSTAbulietin board rema ins alive 
and well in the Subspec ialt ies Sec

t ion (Section 6) of th e MedSIG on 
CompuServe. The Forum prov ides an 
opportuni ty for di alog on a w ide range 
of top ics. O ne recent topi c of discus
sion in the Forum was some quest ions 
from a lay person about some symp
toms after h is surgery. He was wonder
ing if these long-l asti ng effects could be 
attr ibuted to anesthetic drugs. In an
other top ic, authors were about to em
bark upon the creation of a "state of the 
art" text on "Ca rd iac A rrest : Th e 
Pathoph ys iology and Therapy of Sud
den Death. " They requested some 

STA INTERFACE 

thoughts on spec ific subjects that peop le 
would li ke addressed in the text. An 
announcement was made of David 
Edsa ll 's meeting during th e ASA on 
standards for an anesthet ic database in 
the United States. One reader asked 
about a software package for teaching 
interpretation of feta l heart rate. An
other reader asked about a section for 
Pain Management w ith in the MedSIG. 
A recent popu lar thread discussed ideas 
about w hat sorts of patients req uired 
"medica l clearance" fo r anesthesia. 

A fin al top ic on the Fo rum is th at of 
the Journa l of Clin ica l Moni tori ng Ab
stracts. Thi s writer sought feedback on 
the appropriate fo rmat for the abstracts. 
The big news is that the abstracts fo r the 
Journal of Clin ica l Monitoring are now 
ava il ab le for downloading in Section 6 
of the Library. The batch for the last 
issue of 1992 is in the f i Ie JCM921 .ASC 
and forth e f irst iss ue or two of 1993 the 
f il e is JCM93 1.ASC. Several peop le 
have already down loaded these. This 
is an opportunity to see the abstracts 
before the journa l issue is actuall y 
printed! 

Everyone is we lcome to part icipate 
in the d iscussions which take place in 
Section 6 of the MedSIG. It is NOT 
necessary to be a member of ST A to 
part icipate .• 

Other files of interest in Section 6 
of the Library inclzule: 

WSTA.TXT Intern ation al E-mail addresses of many peop le interested 
in techno logy in anesthes ia. Co ntact A lasta ir Lack 
(CompuServe ID 100012,2245) if you wish to be included 
in the list. 

9101 M .ASC Minutes of the STA General Business Meeting, january 
1991. 

911 0M.ASC Minutes of the STA Board of D irectors Meeting, October 
1991. 

BOD921.ASC 

THEATR. DOC 

Minutes of the STA Board of Directors Meeting, January 
1992. 

A draft of the proposed national British dataset fo r anesthe
sia. ("Word fo r Windows" format.) 

JANUARY 1993 

·UPCOMING 
EVENTS 

13th Medical Monitoring 
Technology Conference 

The 13th Annua l Medica l Mon itor ing 
Technology Conference w ill be he ld 
March 22-25, 1993 in Va il , CO. For 
more in format ion, co ntact Arl ene 
Rogers at (6 14) 293 -8487. 

ESCTAIC 

The European Society for Computers 
and Techno logy in Anesthes ia and In
tensive Care w ill hold its annual meet
ing on October 6-9, 1993 in Goldegg, 
Austri a. For information, contact Dr. 
Leo Moser, Anaesthes iologie, P.O. Box 
30, A5014 Sa lzbu rg, Austria. 

The Eu ropean Society for Computers 
and Techno logy in Anesthesia and In
tensive Care w ill hold its 1994 annual 
meeting in Halkidi ki, Greece. Detai ls 
wi ll fo ll ow in a future issue of INTER
FACE. 

SCAMC17 

A Sympos ium on Computer Appl ica
t ions in Medica l Care wi ll be he ld Oc
tober 31-November 3, 1993 at the 
Sheraton Washington Hote l, Wash ing
ton, DC. For information, contact the 
American Medical Informatics Asso
ciat io ll , 4915 St. Elmo Aven ue, Suite 
302, Beth esda, MD 20814, (301) 657-
129 1, FAX (301) 657-1296. 

ASA 

The Annua l Meeti ng of the Amer ican 

Soc iety of Anesthesiologists w i II be held 
October 9-13 at the Washington, DC 
Convention Center. 

11 
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Committees Make Plans 
continued from page 4 

machines) at least in terms of fulfilling 
the objectives of epidemiological re
search and quality assurance 
benchmarking or certification. The 
progress of developing such a data base 
is no small challenge. Both the elec
tronic form of the record and the orga
nization of the data, must seamlessly 
merge with the rest of the' medical 
record. Just as it would be useless to 
ha.ve our own units of measure for 
blood pressure and other vital signs, it 
would likewise be difficult to use our 
own quality assurance indicators, diag
noses, procedures, and pharmaceuti
cal coding system. 

CPRI (see accOi ':=!nying article on 
page 8 of this issue or ;nterface) activi
ties include development of a universal 
coding system. CPRf is not however in 
the business of developing standards. 
They make recommendations aboutthe 
ideal characteristics of various aspects 
of CPRs. For example, a coding system 
must have codes that are unique iden
tifiers to a given situation (as it exists 
now a patient may have more than one 
medical record number within a given 
institution or different institutions may 
use the same medical record number 
for different patients). Other organiza
tions are left to develop the actual stan
dards. An organization could be a 
commercial company, a medical asso
ciation or other foundations. 

The ASTM Link 

The ASTM (American Society for 
Testing and Materials) is the oldest, 
"most serious" and largest voluntary, 
not-for-profit standard setting organi
zation with numerous committees. One 
committee is E31.12, which is to de
velop the codes and structure standards 
for a universal CPR. The ASTM guides 
committees with 

1. carefully designed procedures 
to reach concensus and standards; 

STA INIERFACE 

2. legal protection in the devel
opment and publications of standards. 

Universal coding systems are cur
rently being developed by the ASTM, as 
well as by at least two other organiza
tions. The ASTM has not however, 
done extensive work in the area of 
developing the anesthesia data set sec
tion of the complete medical record. 
Therefore, it would be my suggestion 
that the ST A and the ASTM work to
gether to develop a code structure stan
dard for an international anesthesia data 
base according to the guidelines devel
oped by CPRI and ASTM. The E31 .12 
committee has offered an invitation to 
us to do this. 

The next meeting of the STA Inter
national Data Base Committee, will be 
held at the annual meeting in New 
Orleans on February 16th, at 11 :30 
a.m. Both CPR manufacturers and an
esthesiologists interested in this goal 
will attend. Specific areas of data set 
codes and structures will be under
taken. Formal ties with the ASTM will 
be implemented if approved by ST A .• 

- D. Edsall 

.e.e ••••• e ••••••••••• 

Critical Issues 
continued from page 1 

role in identifying topic areas that need 
to be addressed and included in the 
writing of standards and practice guide
lines. 

Once adopted by the APSF, the 
report will be circulated with the inten
tion of education, as well as critique. 
Further, it is anticipated that a meeting 
will be convened sometime after the 
first of the year,in Washington, D.C. in 
which the position will be presented to 
individuals representing various orga
nizations who are instrumental in the 
standards process. Anyone interested 
in participating in this process is en
couraged to contact wither Jerry M. 
Calkins, PhD., M.D. or Allen K. Ream, 
M.S., M.S., M.D .• 
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Technology Abstracts 
continued from page 2 

sion to provide total intravenous anes
thesia to 28 patients. Propofol was 
administered to maintain the median 
frequency of the EEG power spectrum 
at 2 Hz. Alfentanil was administered 
using a pharmacokinetic infusion pump 
to maintain known therapeutic 
Alfentanil concentrations. The ap
proach proved safe and reliable in this 
study. 

7. le6n et. al. Neural network 
detection of esophageal intubation. 
A515. 

Neural networks were trained and 
then used to analyze the pressure and 
flow waveforms derived from tracheal 
and esophageal intubations in swine. 
There was a high degree of discrimina
tion suggesting that an in-line detector 
for endotracheal tube misplacement is 
possible. 

8. Baker et.al. Analysis of the 
oscillometric maximum amplitude al
gorithm for estimating mean arterial 
blood pressure. A548. 

The relationship between the mean 
arterial pressure and maximum oscilla
tion of pressure in a partially occlusive 
cuff has been the basis for non-invasive 
oscillometric blood pressure measure
ment. This study demonstrated thatthe 
arterial pulse pressure and pressure 
pulse shape can cause the difference 
between mean arterial blood pressure 
and maximal amplitude of oscillation 
to be quite large raising questions about 
the reliability and accuracy of this 
widely used method of blood pressure 
measurement. • 
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FDA Seeks Comment on Anesthesia 
Machine Checldist 

• The study indicated that the 
checklist was not being used since 
many of its components were unfa
miliar. 

B ased upon the premise that a preanesthes ia equipment 
check wi ll help red uce the incidence of cri tical inci

dents in the operati ng room, the Food and Drug Administra
tion (FDA) released the "Anesthes ia Apparatus Checkout 
Recommendations" in 1986. The goa l was to provide a 
succinct checklist that cou ld be used by practitioners before 
admi nistering an anesthetic just as pi lots execute a pre-fl ight 
ch eckl ist. The uti I ity of this check I ist was subsequently tested 
by studying anesthes ia practitioners asked to evaluate anes
thes ia machines that were rigged with fai lures that cou ld be 
detected if one used the check li st effective ly. The resu lts of 
this study indicated that the checkli st was not being used 
since many clin icians studied cou ld not execute the steps in 
the check l ist effectively.' As a resu It of th is study, the FDA 
convened a group of practitioners to redesign the checkli st in 
an effort to increase its use. 

The goal of the new checkl ist is to present a more logical , 
efficient format. This new checklist is now available for 
commentary. The changes were published in the October 6, 
1992 issue of the Federal Register (Vo l. 57, No. 194, p. 
46033) in an entry entitl ed "Draft Anesthesia Apparatus 
Checkout Recommendations, 1992; Avai lab ility ." The com
ment per iod wi ll end in the midd le of February and based 
upon the comments, the final version wi ll be published. The 
FDA is encouraging practitioners to obtain a copy of the new 
draft so that they may use it and comment upon it before the 
end of the comment period. They are specificall y looking for 
feedback about how easy the checklist is to use and whether 
there are machine differences that make a common check li st 
awkward. 

To obta in a copy of the checkl ist and/or to offer com
ments, write to: Jay Crowley, Engineering Consultant, FDA, 
12200 Wilkins Avenue, Rockv ill e, MD 20852, 301 -443-
7003, 301-443-5259 (fax) . 

R eference 

1. M arch MG, Crowley JJ. An Eva luation of Anesthes iologists' 

Present Checkout Methods and the Va lidity of the FDA Check li st. 

Anesthesiology. 1991 ;75 :724-729 .• 

- J. Feldman 

This checkout, or a reasonable equivalent, should be conducted before administra
tion of anesthesia. These recommendations are only valid for an anesthesia system 
that conforms to current and relevant standards and includes an ascending bellows 
ventilator and at least the following monitors: capnograph, pulse oximeter, oxygen 

. analyzer, respiratory volume monitor (spirometer) and 'breathing system pressure 
monitor witQ high and low pressure alarms. This is a guideline which users are 
encouraged to mOodily. to accommodate differences in equipment design and varia· 
tions in local crinical practice. Such local modificalions should have appropriate peer 
review. Users should refer to the operators manual for speoific procedures and 
precautions. 
Emergency Ventilation Equipment 
1. Verily Backup VeAtilation Equipment is Available and Functioning' 

- -
High Pressure System 
2. Check Oxygen Cylinder Supply' 

a. Open 0, cylinder and verify at least half full (about 1000 psi). 
b. Close cylinder. 

3. Check Central Pipeline Supplies' 
a. Check that hoses are connected and pipeline gauges read 45·55 psi. 

Low Pressure System 
4. Check Initial Status of Low Peessure System' 

a. Close flow cOntrol valves and turn vaporizers off. 
b. Check fill level and tighten vaporizers' filler caps . . 
c. Remove 0, monitor sensor from circuit. 

5. Perform Leak Check of Machine Low Pressure System' 
a. Verily that the machine master switch and flow control valves are OFF. 
b. Attach "Suction BUlb" to common (fresh) gas outlet. 
c. Squeeze bulb repeatedly until fully collapsed. 
d. Verily bulb stays fullycollapsed for at least 10 seconds. 
e. Open one vaporizer at a time and repeat 'c' and 'd' as above. 
f. Remove suction bulb, and reconnect fresh gas hose. 

6. Turn on Machil'1e Master Switch 
and all other necessary electrical equipment: 

7. Test Flowmeters' 
a. Adjust flow of all gases through their full range, checking for smooth operation 

of floats and undamaged flowtubes. 
b. Attempt to create a hypoxic O/N,O mixture and· verify correct changes in flow 

and/or alarm. 
Breathing System 
8. Calibrate 0, Monitor' 

a. Calibrate to read 21% In room air 
b. Reinstall sensor in circuit and flush breathing system with 0,. 
c. Verify that monitor now reads greater than 90% 

9. Check Initial Status of Breathin\iJ System 
a. Set selector switch is in "Bag" mode. 
b. CheCK that breathing circuit is complete, undamaged and unobstructed. 
c. Verily that CO, absorbent is adequate. 
d. Install breathing circuit accessory equipment to be used during the case. 

10. Perform Leak Check of the Breathing System 
a. Set all gas flows to zero (or minimum). 
b. Close APL valve and occlude Y -piece. 
c. Pressurize breathing system to 30 cm H,O with 0, flush. 
d. Ensure that pressure remains at 30 cm H20 for at least 10 seconds. 

continued on page 12 
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C PRI (The Computer-based Patient 
Record Institute) held its fourth 

meeting on November 12, 1992. If you 
think medicine has trouble with alpha
bet soup, you need foreign language 
skills to decipher the dialogue at a CPRI 
meeting. CPRI decided that HCFA, 
DOD, FDA, 

STA INTERFACE 

CPRI Moves Ahead 

If' The Professional and Public Edu
cation Group which is in the process of 
producing a one hour video presenta
tion that will give a reasonable expla
nation of what CPRs can accomplish. 
If' The CPR Demonstration Group 
which is developing a library of litera-

ture and 
AHCRCPR, 
GAO and 
other users of 
CPRs have a 
mish-mash of 
communica
tion standards 
such as IEEE, 

• GovemTllent agencies may 
mandate arbitrary and non
optimal requirements as 
defacto standards. 

references 
that dem-
onstrate 
the cost 
benefits or 
quality 
improve-

X12, NCPD, ASTM and HL7. There-
fore, CPR data bases such as Snomed 
III, ICD-9 CM, ICD-l0, HCPCS, DSM, 
HELP, ICPP, UMLS, and CPO informa
tion cannotbe interrelated or connected 
to CAS, ATC, ICCS, GPI, READ, COl, 
HCPCS or HCPS Drug Coding Systems. 

Got it? Although it may be difficult 
to decipher this conglomeration of 
terms, it was obvious to me after one 
day at this meeting that developing a 
standardized international anesthesiol
ogy database is not a small task. 

The CPRI meeting on November 
12thin Baltimore, Maryland, had close 
to two hundred attendees with repre
sentatives from the AM A, ACP, ANA, 
AHA, Kaiser Permanente, IBM, VHA, 
Hewlett Packard, Mayo Clinic, Scott 
and White Clinic, 3M and otherorgani
zations. No anesthesia CPR vendor 
was represented and apparently only 
two anesthesiologists were present. Th is 
was unfortunate since there were many 
items discussed which related to our 
specialty. Work groups convened from 
9:00 a.m. to 2:30 p.m. to discuss four 
areas of CPR concern. Each work group 
split into sub groups of 5 to 20 individu
als to cover different topics. The major 
work groups activities included: 

mentben
efits that can be demonstrated by the 
use of CPRs. They also want to create 
a library oforganizations involved with 
development, research or production 
ofCPRs. A third objective is to describe 
needs that shou Id be addressed by CPRs 
both on a functional and informational 
basis. 
If' The Confidentiality/Privacy /Legis
lative Group is compiling a list of re
lated legislative efforts in various states 
and federally. They intend to develop 
principles of access to CPR data; as well 
as aid in the development and promo
tion of legislation to mandate the use of 
CPRs for a comprehensive medical 
record from birth through death. The 
CPR should be complete in both of 
breadth and longitudinal scope. 
If' The Codes and Structure Group is 
pursuing the goal to "promote the de
velopment of the use of standards for 
the Computer-Based Patient Record, 
messages, communications, codes and 
structures." 

To achieve the goals of the codes 
and structures group, a key role of CPRI 
will be to serve in an advisory capacity 
to official standard setting organiza
tions on the existing and emerging CPR 
standards. The group will attempt to 
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define the ideal coding structure for 
various medical data sets, both by re
viewing existing coding structure, high
lighting the deficiencies and benefits of 
each system, and through brainstorm
ing sessions to come up with advanced 
coding systems. For example, a medi
cal data base needs to contain pharma
ceutical information. This pharmaceu
tical data set needs to have specific and 
unique codes assigned for each drug in 
order to maintain organization and ac
cess. There are currently thirteen cod
ingsystems used in the United States for 
organizing drug data. CPRI has re
cently reviewed these data sets and 
coding systems and will produce a 
White Paper with its recommendations. 
CPRI will not produce standards but 
will promote and supportorganizations 
who wish to come forth with such stan
dards. 

Anesthesiology 
Input Needed 

CPRI is a rapidly growing and re
markably well organized effort that is 
dominated by the medical community. 
Representation from the anesthesia 
world is needed. For example, in defin
ing the intraoperative data to capture, 
the group clearly focused on the 
surgeon's dictated operative report as 
being the major and important aspect 
of data to be gathered from the operat
ing room. Of course my biased pointof 
view pointed out that if the purpose of 
the medical data base was to record 
treatments and to summarize the 
patient's condition, the anesthesia 
record mightbe more appropriate. This 
group is rapidly becoming a central 
player in the coming revolution ofCPRs 
and it would benefit the anesthesia e 

continued on page 11 
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AM/A Attractive Forum/or STA Members 

T he purpose of this article is to in
vite STA members to cons ider par

ticipation in the AMIA. The American 
Medical Informatics Association (AMIA) 
has a Working Group (formerly called a 
Professiona l Specialty Group, or PSG) 
for Anesthesiology, Critica l Care, and 
Emergency Med icine. This W9rking 
Group also includes members from en
docrinology, genera l and trauma su r
gery, human factors and biomedica l 
engineeri ng, dec ision support, 
informatics, and others. Th is diverse 
group ing resulted from the merger of 
individual specialty groups with simi
lar interests that were too small to be 
visib le alone. 

Although this wo rking group has 
not been productive to date, there seems 
to be renewed interest. At the SCAMC 
(Sympos ium on Computer Appli cations 
in Medica l Care) meeting held in Balti
more in November, twenty-fou r indi
vidua ls attended a work ing group break
fast meeting-a fourfold increase in 
participation over previous years. The 
larger partic i pation probably reflects 
recognition of the increas ing promi
nence of med ical informati cs and the 
potentia l contributions of computer
ization to acute med ica l practice. When 
possib le dissolution of the group for 
lack of interest was proposed by the 
AMIA adm inistration, those present 
objected that the multidiscip linary na
ture of the AM IA and thi s wo rking group 
are unique and comp limentary to the 
more spec ialized interests pursued 

• 
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within each specialty. Therefore an ad 
hoc election of officers took place; Dr. 
Mark Po ler was elected interim chai r 
w ith 5 others forming a steer ing com
mittee. Drs. M ichae l As hman and Iga l 
Nevo, are members of ST A that have 
served as previous chairmen of this 
group . 

The initial goa l of this group is to 
reformulate its mission statement and 
hold a regular election for officers. The 
group w ill then try to organ ize a 
multidisciplinary panel to focus atten
tion on the interests and existence of 
the work ing group during the AMIA 

sponsored SCAMC 17 to be held in 
Washington, DC in November 1993. 

To faci litate communication, a 
" Iistserver" on the Internet has been 
estab l ished by Ron Benoit of the Un i
vers ity of Maryland Shock-Trauma cen
ter (M IEMSS) . This listserver redistrib
utes a single incoming e-mai l message 
to all interested subscribers. A sub
scriber need not be a member of AM IA. 
Listserver postings are sent as regular e
mail to the subscr ibers, including those 
using CompuServe or other Internet 
gateway services. The advantage to 
this approach is that it eliminates the 
need to browse regularly forum postings, 
as one must do in the CompuServe fora. 
If you want add itional information about 

subscribing, please contact Dr. Poler 
(see be low). Since the AM IA sponsors 
the MEDSIG Forum on CompuServe 
(where ST A members use the Spec ial
ties subsection), this forum is also avail
ab le for correspondence and discus
sions. 

Membership in the worki ng group 
is open to all AM IA members. Manyof 
the AMIA members also be long to STA. 
New members are being so li cited to 
increase the breadth and depth of this 
wo rking group, and AMIA participa
t ion. A vigorous representation of an
esthes io logists in a working relation
sh ip w ith other acute care specialists is 
very desirable to avoid isolationism, 
and to advocate mutually agreed posi
tions for common interests of the acute 
care medical spec ialties represented. 
AM IA membership dues include two 
peer-reviewed general publications: 
MD Computing, and Computers and 
Biomedical Research. A Journal of the 
American Medical Info rmatics Asso
c iation is being planned. 

If you wou ld like more informa
tion, please contact Dr. Poler (717-
27 1-5848; fax: 717-27 1-5738, 
CompuServe: 70253,2075; via Internet: 
70253.2075@COMPUSERVE.COM). If 
you choose to join using the enclosed 
membership appl ication, please put Dr. 
Poler's name and membership 
(P019383) number in the sponsorspace 
so that the effect of this article can be 

est imated .• 
- M. Poler 

STA National Office 
11512 Allecingie Parkway 
Richmond, Virginia 23235 
(804)378-4959 
(804) 379-1386 FAX 
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STA-Sponsored Activities 
at ASA Meeting a Success 

Dinner Meeting 

The STA dinner meeting was held 
this year at the Sheraton New Orleans 
on Sunday, October 18. The attendees 
were treated to an excellent meal in 
typical New Orleans tradition, and a 
fasci nating review of aviation accidents. 
John K. Lauber, PhD, a member of the 
National Transportation Safety Board, 
discussed the activities of his group, the 
causes of a variety of aviation disasters 
and the lessons to be learned that can 
be applied to anesthesia practice. 

The National Transportation Safety 
Board consists of five individuals, ap
pointed by the President and confirmed 
by Congress to oversee the investiga
tion of all transportation disasters. The 
goal of this group is to identify factors 
that contribute to transportation acci
dents and recommend actions to pre
vent these factors from causing future 
accidents. 

• "Wzth every increase 
intechnologicalcapabili
ties, there is the potential 
for new types of errors. " 

In describing a series of accident 
vignettes, Dr. Lauber emphasized the 
role of human error as either the cause 
of the accidents, or a major factor in the 
evolution of the event. He stated that 
when working with technology, people 
tend to trust the equipment because 
they expect it to function properly. Al
though technology has provided tre
mendous advances, Dr. Lauber noted 
that with every increase in technologi
cal capabilities, there is the potential 
for new types of errors. The more 

complex and tightly coupled the sys
tem becomes, the greater the potential 
for mishaps. 

Much of the activity towards acci
dent prevention in aviation mirrors the 
STA mission to carefully consider the 
benefits of technology before accept
ing it openly. 

From the OR to the 
Space Station 

The Education Subcommittee was 
delighted with both the breakfast panel 
that was presented at the ASA and the 
attendance. The title selected, "Remote 
Anesthesia, How Close Have We Got?" 
attracted a lively and interested audi
ence and provided a useful subject for 
the panel members to consider. 

Robert Chilcoat, Ph.D., Section 
Director, Health Care Research and 
Development, BOC Group Technical 
Center, spoke first on "Anesthesia De
livery: How Far, How Near,'! and re
viewed some of the problems encoun
tered in the different sites in which we 
have to work. Jeffrey Cooper, Ph.D., 
Director of Anesthesia Technology, 
Department of Anesthesia, Massachu
setts General Hospital, spoke on the 
"The Facility: Essential Requirements 
and Impossible Features," and empha
sized the importance of maintaining 
the same standard for equipment and 
monitors in remote locations as in the 
operating room. He was followed by 
Irene Osborn, M.D., Assistant Profes
sor, Department of Anesthesiology, 
Albert Einstein College of Medicine, 
who spoke on "Monitoring: Problems 
and Solutions." She emphasized the 
requirements for monitoring and the 
problems encountered for each type of 
monitoring equipment in different en
vironments. Dwayne Westenskow, 

Ph.D., Professor, Department of Anes
thesiology, University of Utah Medical 
Center, spoke on "What Won't Work 
Where: MRI, Radiotherapy, Lithotripsy, 
and Tomo~raphy," and provided a use
ful description of how we are able to 
monitor people in deep space and that, 
in this context, the problems of moni
toring human beings only a few feet 

.Dr. Cooperemphasized 
the importance of main
tainingthe same standard 
for equipment and rrwni
tors in rerrwte locations 
as in the operating room./ 

" 

away from us are relatively minor. Fi
nally Professor Smalhout, Chairman, 
Institute of Anesthesiology, University 
Hospital, The Netherlands, spoke on 
"Do We Need to See the Patient: Can 
We Do it All by Instruments?" Dr. 
Smal hout presented a most challenging 
and interesting vision of monitoring 
patients better without the requirement 
to see or touch the patient. In particular 
he-outlined a number of scenarios in 
which the human senses are inadequate 
and modern monitoring methods are 
superior. 

The current plans for the 1993 
breakfast panel at the ASA are to invite 
members of the different regulatory 
agencies in Washington to discuss fu
ture changes in health care policy .• 
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Asleep at the Wheel? 
The Role of Ambulatory EEG 

Steve Howard, MD 
Assistant Professor of Anesthesiology 
Stanford University School of Medicine 

A mbul atorycassetteelectroenceph
alogram (EEG) recording was de

ve loped in the ear ly 1970's using the 
same technology as the continuous am
bulatory electrocard iogram (Ho lter 
mon itor). Si nce that ti me, psych iatrists 
and neu ro logists have used these de
vices to capture data on patients/sub
jects in env ironments outside of the 
hospital. Anesthes io log ists might find 
these monitors usefu l in investigati ng 
patients in the peri operative period. 
This equipment may also prove to be 
ideal for mon itoring anesthes ia practi
tioners during duty and non-duty peri
ods. We may be ab le to understand not 
on ly the sleep patterns of patients but 
also those of the often fat igued phys i
cians who care for them . In fact the 
Anesthesia Patient Safety Fou ndation 
has fu nded research (scheduled to be
gin in 1993) that wi ll uti lize this tech
nology to study the sleep hab its of an
esthesia prov iders. 

The equipment consists of sca lp 
electrodes app li ed in a standard fash
ion to obta in either a 4 or 8-channel 
montage. The cab les are gathered at 
the back of the neck and connect into a 
preamplif ier wh ich then inserts in to a 
sma ll cassette recorder wh ich can be 
wo rn at the wa ist. The tape captures 
24-hours of conti nuous EEG acti v ity for 
evaluation at a later t ime. The current 
generation of ambu latory cassette re- . 
corders allow for monitoring of other 
physiologic parameters such as the 
electroocu logram (EOG) and the ECG . 

Audio-video scann ing systems have 
also been developed to rev iew 24-hour 
EEG recordings v ia high-speed repl ay. 
Data can be played back at up to 60 

t imes the recorded speed so that 24-
hours of data can be scanned in 24 
m inutes. Clini ca ll y relevant port ions of 
the record ing can be slowed dow n and 
analyzed on the screen or data can be 
w ritten onto chart paper by con necting 
a po lygraph to the playback unit. 

Sleep staging can be performed by 
automated analys is of the cassette re
co rding. This provides important in for
mation about the subject's sleep pat
tern including time spent in the d iffer
ent stages of sleep, tota l sleep time, 
number of awakenings per recording 

period, etc. 
There are pitfalls to ambu latory EEG 

record i ng. Although automated sys
tems faci l itate ana lysis of the large 
amount of data in a single 24 hour 
study, an expert physician trained in 
ambul atory EEG ana lys is is stili required 
for interpretation. The system is quite 
robust but some data are inev itably lost 
due to arti fact and electrode malfunc
tion . 

In the future, this type of monitor
ing should be usefu l in the fo llowing 
ways: 1) eva luation of new drugs ai med 
at cerebra l protection ; 2) evaluation 
and effect of new anesth etic drugs; 3) 
evaluati on of recovery from anesthes ia 
and its effect on sleep in the postopera
tive per iod; 4) mon itoring of sleep/wake 
cycl es of acute ly ill patients in the in
tensive ca re unit setting; 5) monitoring 
the sleep/wake cycles of phys icians. 
Other uses wi 1/ no doubt co me about 
as expe ri ence with the techno logy 
grows .• 
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CPRI Moves Ahead 
continued from page 8 

community to become invo lved earl y 
in these issues. Th e anesthesia com
munity has taken a lead ing role in many 
areas of medical care such as the setting 
of standards, po li tical activism, risk 
management, and technological devel
opment but'is consp icuously absent in 
the development of computerized pa
ti ent records . In my opinion, this tech
no logy is th e key toward total quality 
improvement and cost control . 

One of the moti vat iona l reasons for 
the anesthesia community to become 
involved in these efforts was expressed 
in the introductory session of CPRI, 
liThe po li cy cri sis in hea lth care is so 
acute, and the need for information 
standards so great, that there is a corre
spondi ng threat: If sufficient progress is 

not made throu gh consensus groups, 
government agencies may mandate ar
bitrary and non-optimal requirements 
as defacto standards." 

For anyone interested in shaping 
the future of the computer-based pa
ti ent record, I encourage you to attend 
the March 5, 1992 meeting of CPRI at 
the Del Coronado Hote l in San Diego, 
Ca lifornia. 

- D. Edsall 

* For an in troduction to CPRI and its mis
sion see Interface Vol. 3 #4. Information 
can also be obtained by writing to : Com
puter-Based Patient Record Institute, Inc. 
c/o American Hea lth In formation Manage
ment Association, 9 19 N. Michigan Ave., 
Suite 1400, Chicago, IL, 60677 .• 

SA 
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continued from page 7 
Scavenging System 
11 . Check APL Valve and Sgavenging System 

a. Pressurize breathiqg syster]1 to 50 cm H20 
and ensure its integrilY, . .. 

b. Qpen APL valve and ensure; that pressure 
qecreases. 

c. E,nsure pr0per scavenging cgnneotions and 
waste gas vaouum. 

d. Ful~~open AP!" valve and. oqclude Y-pieqE!. 
e. Ensure absorber pressure gauge reads zero 

when: 
minimum·02 is :fJowing. 

02 flush 'is activ~ted. 
,Manual and Automatic Ventilation ,§y~tems 

12. Test V§.ritilation Systems and UnidirectionalValves 
a. Place a second breathing bag on Y-piece. 
b. Set appropriat~ ventilator parameters for 

next patient. 

c, Set 02f1ow to 250 ml/min, other gas fiowSt0 
zero. 

d. Switch to automatic ventilation (Ventilator) 
mQ(le. 

e. Turn ,ventilator CN and fill bellows and breath
ing bag with 92 flush. 

f. Verify th.?t during ,inspiration bellows deliv' 
ers cor~ect ticial 'Volume arl(;J,jliiat durin~ ex
piration bellows fills c(j)mpletely. 

g. Cheek that volume·monitor is consistent with 
ventilator 'parameters. 

h. Check for propE2r action of unidirectional 
valves. 
Exercise breathing circuit accessories to 
ensure proper function. 

j. Turn ventilator OFF and switch to manual 
ventilation (Bag/APL) mode, 

k. Ventilate ma.nually and assure infJation and 

deflati0n of artificiallungs,.ano'apprQpriate 
feel of system resistance and compliance. 

j. Remove second breathing bag from Y-piece. 
Monitors 

13\ Check, Calibrate anEl/0r ·Set 'l>ilarm I:!imits of, all 
a. Monitors 

b. Capnometer 

c. P~lse Oximeter 
d. Oxygen Analyzer 

e. Respiratory Volume Monitor (Spirometer) 
f. Pressure Monit0r with High and Low 

Airway Pressure Alarms 
Final Position 

14. Check Final Status of M~ch ine 

a. Vaporizers off. 

b: APL valVe open. 
c. Selector switch to "Bag." 

d. All fJowmeters to zero (or minimum) 
e. Patient suction Illvel adequate. 
f. Breathing system ready to use. 

*If an anesthetist uses the same machine in successive 
cases, thesfi! steps need not be repeated or may be 
abbreviated after the initial checkout. 
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STA Slate of Candidates 
As noted on page one, ST A elections are currentl y in progress. Listed below 
is the slate of cand idates nominated by the Nominating Committee and 
ratified by the Board of Directors: 

President 

President-Elect 

Secretary 

Treasurer 

Board Member 

jerry M . Calkins, MD, PhD 

j .S. Gravenstei,n, MD 
Kevin K. Tremper, MD, PhD 

Julian M. Goldman, MD 
Matthew B. W einger, MD 

jan Ehrenwerth, M D 
Franklin L. Scam man, MD 

M ichae l L. Good, M D 
Dav id M . Gaba, MD 
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