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Associate Professor of Anesthesia 

University Of California, San Francisco 

Two years ago, I wrote an editor ial 
urg ing that anesthes ia techno logy be 
subjected to outcome stud ies and cost­
effectiveness analyses. ' I remain concerned 
that in the absence of such eva luations, we 
might adopt ineffective, excessive ly cost ly, 
and even harmful med ica l techno logy - not 
on ly elec tronic devices, but also dru gs, 
procedures, clinical protoco ls and practice 
standards. Why shou ld these studies be 
done in anesthesiology? How can they be 
done given the realities in hea lth care? 

Technology and Health Care 

Th is year, health care costs for corporate 
Ameri ca increased 24% over the previous 
year. Last year, health care costs amounted 
to 14% of corporate payrolls, compared to 
on ly 5% in 1980. Ovel'all health care costs 
are approach ing $2 b i II ion per day wh il e an 
est imated 37 million Ame ri cans al'e 
uninsured . These unbridled costs have 
encouraged corporate Ameri ca to join in a 
un ique coa li tion w ith blue collar workers 
and libera l congressman in ca ll i ng for a 
universal hea lth insUl'ance program with 
spending controls. 

see page 23 

let's face it, " high tech" med icine is 
fasc inating and sed uctive . One look at a 
sleek colOI' mo nitol' di sp la y in g eve ry 
phys iolog ic parameter imaginable and it is 
easy to become convinced it is necessary fo r 
good pat ient ca re. But w ill that ve ry 
ex pensi ve monitor ing sys tem red uce 
morbidity or mortality? The answel' to that 
question is elusive. lvIost med ical technology 
in use today has not been subjected to 
sc ientific scrutiny documenting a posit ive 
impact on outcome. Some cl inic ians would 
suggest th at new techno logy may be 
worthless or potenti all y cause harm unless 
outcome studies are performed to document 
efficacy.' If we fo llowe d that 
recommendation however, new advances 
of potentiall y gl'eat benefit co uld be 
inord inate ly del ayed, and few clinici ans 
wo uld give up th e devices they are 
comfortable w ith that have never passed the 
outcome test. Several approaches have been 
tried in an effort to eva lu ate the effi cacy of 
new techno logy. It is essenti al to understand 
these method s wh en evaluat in g new 
technology, espec iall y given the increas ing, 
and very appropriate, concern over the cost 
of technologica l advances. 

.:. Justifying Technology 

.:. Pharmacokinetic Drug 
Administration 

.:. ST A SIG on Compuserve 

ST A Deadline for Abstracts: 

October 1, 1991 
(see page 21) 

TAB l E 
Event 
Incidence 

1/ 10 

1/ 100 

1/1000 

1/50000 

Sample 
Size 

871 

9368 

94,343 

4,720,741 

Legend: Sample size indicates Ihe number of 
patients that must be studied to document that a 
new treatment reduces the incidence of an event 
by one-half. 

Outcome Studies Are Desirable 

There is no doubt that outcome studies, 
those studies that evaluate the impact of a 
new treatment on morbid ity and mortality, 
are the most desirable method fOl'evaluating 
any new advance. Unfortunately, there are 
significant practical obstacles to performing 
such studies. The first d ifficu lty is studying 
enough patients to show a statistically 
significant effect due to the new treatmen t. 
For example, assu ming an anesthetic rel ated 
mortality of one per fifty thousand 
anesthetics, one would need to study more 
than 4.7 million patients to demonstrate an 
impact of a new device on mortalityl (See 
Tabl e) Clearly an impact of a new treatment 
on anesth es ia mortality is impossib le to 
document. 
One can also evaluate the impacton mOI'b id 
events w h ich occur more fl'equently than 
dea th such as m yoca rdi al infarction. 
Assuming an incidence of 1 0%, al most 900 
patients would st ill be requil'ed to obtain 
statistica ll y significant results (see Table). 
Furthermore, it is di fficu lt to contro l for the 
many factors that may contribute to 
postoperative myocard ial infarction besides 

see "TECHNOLOGY" page 23 
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Prospective Data on Pulse 
Oximetry From Denmark 

J.S. Gravenstein, M.D. 
Graduate Research Professor 
Department of Anesthesiology 
University of Florida College of Medicine 
Gainesville, FL . 

Anesthesiologists from many countries 
have adopted pulse oximetry as a benign 
monitoring routine during anesthesia, and 
now to a growing extent also in the 
postanesthesia care unit. The recent decline 
in malpractice insurance rates has occurred 
in response to the assumed benefits of pulse 
oximetry and capnography. Scientific data to 
document such benefits, however, have yet 
to be presented. 

Prospective randomized studies of the 
benefits of pulse oximetry are difficult or 
impossible to conduct once the method has 
become a routine in a hospital because 
clinicians are then unwilling to deny their 
patient the assumed benefits of monitoring 
02 saturation with the pulseoximeter(Sp02). 
Three years ago, however, pulse oximetry 
had not been generally accepted in Denmark, 
and, therefore, the opportunity to conduct a 
large scale prospective study of the method 
arose. 

The Study 

In five participating hospitals, 20,000 
patients were recru ited into the study. Half of 
the patients were monitored with, and half 
without, pulse oximetry during general or 
regional anesthesia. All patients were adults 
and all ASA physical status classifications 
were accepted. Outpatients and patients 
scheduled for neurosurgical or thoracic 
procedures were excluded. The patients were 
classified by demographic, physical, and 
clinical descriptors. Blinded randomization 
- by codes contained in an envelope - was 
done afterthe patient had been assigned to an 
operating room. All aspects of anesthesia 
care,from preoperative medication to choice 
of anesthesia and treatment in the P ACU were 
kept in harmony with each participating 
hospital's routi ne and were unaltered whether 
or not the pulse oximeter was used. 

Intra-anesthetic and PACU events that 
required attention or intervention were 
classified under one or more of 39 carefully 

iii "Three years ago the 
oppm1:tmity to amduct a forge 
scale prospective study of pulse 
oximetry arose. " 

defined terms covering airway and ventilation, 
heart and circulation, nervous system, and a 
miscellaneous group including nausea, 
vomiting, shivering, oliguria, drug overdose, 
and curarization. Each term was clearly 
defined, for example, oliguria was defined as 
urine output below 20 ml in 2 hours. 
Postoperative complications were similarly 
assessed from a list of clearly defined 
possibilities before the patient's discharge, or 
no later than the seventh day postoperatively; 
possible complications included items such 
as pneumonia, atelectasis and pulmonary 
embolism. 

Data from this extensive study conducted 
by Dr. J.T. Moller are now undergoing 
statistical analysis and results are expected at 
the time of the ASA meeting in October, 
1991. 
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Malpractice 
Insurers 

Recognize 
Technology 

(Based upon an interview with Denise Funk, Executive VP 

and Chief Operating Officer, Connecticut Medical 

Insurance Company, Glastonbury, cr.) 

Recent reductions of malpractice 
premiums for anesthesiologists who follow 
the American Society of Anesthesiologists 
monitoring guidelines, including 
capnography and oximetry, are striking. The 
Connecticut Medical Insurance Company 
(CMIC), the largest malpractice carrier in the 
state, has reduced malpractice premiumsfor 
anesthesiologists who follow these guidel ines • 
by 31 % over three years. Since data are not 
available to document improved outcome 
dueto the use of monitoring technology, it is 
strikingthatthe insurance industry has chosen 
to reduce premiums solely for the use of 
such technology. These insurers have 
remained solvent after these reductions 
implying that either the previous premiums 
were inflated or, that there has been a true 
reduction in risk exposure for 
anesthesiologists that follow the monitoring 
guidelines . 

The Medical Malpractice Joint 
Underwriters Association (JUA) of 
Massachusetts was the first insurerto reduce 
premiums for anesthesiologists following 
ASA monitoring guidelines including 
capnography and oximetry "where 
appropriate." Thatdecision was based upon 
the fact that the greatest risk exposure is due 
to respiratory complications leading to 
hypoxic injury or death, and the impression 
that these devices would reduce serious 
losses. Many other insurers, including the 
CMIC, followed the MassachusettsJUA lead. 
CMIC based their decision on loss data that 
accumulated during the time that oximetry 
and capnography were introduced. ilIA 

CMIC was organized in October, 1984 to • 
provide malpractice insurance to 
Connecticut physicians. Accordingto Denise 
Funk, CMIC Chief Operating Officer, from 

concluded on page 20 
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PERSPECTIVES ON TECHNOLOGY 
TOPIC: PHARMACOKINETIC DRUG ADMINISTRATION 

II "Though newer, fast acting IVagents are well 
suited to PK infusion, the biggest obstacle to over­
come may well be tradition. " 

The Industrial Perspective 
Noel L. Johnson 
Abbott Critical Care Systems 
Mountain View, CA 

Identification of New Concepts 

An important key to success in developing critical care products 
is to understand the market and anticipate future customer needs. 
Working closely with clinicians to identify new concepts, and 
funding promising research, is one way to stay abreast of emerging 
medical trends. 

Pharmacokinetic (PK) model-based infusion of intravenous (IV) 
anesthetic agents, a topic of increasing interest in anesthesia, first 
yielded published clinical results more than a decade ago. Early 
researchers made the analogy between a) using PK infusion algorithms 
to achieve desired plasma concentrations of IV anesthetics and b) 
using the calibrated vaporizer to achieve a desired MAC of a potent 
inhalation agent. 

Early clinical studies demonstrated that when compared to 
intermittent bolus and continuous infusion methods of drug delivery, 
PK infusion produced anesthesia with greater hemodynamic stability, 
reduced need for supplemental anesthetics or vasoactive drugs and 
decreased total drug dosages. When used for narcotic administration, 
PK infusion avoided the relative anesthetic overdose that can occur 
with conventional infusion, allowed better prediction of wake up 
time without the use of naloxone and shortened patient recovery 
times. 

These early results attracted industrial interest and support. 

Support for Clinical Research 

Since nearly all new product ideas come from clinicians, industry 
must actively support cI inical research on emerging technologies. It 
is equally important for clinicians to pursue industry sponsorship and 
expertise to turn concepts into successful commercial products. For 
example, early clinical experience with alfentanil demonstrated it is 
most effectively delivered by continuous infusion. This was found in 
large part because Janssen guided the clinical research and Bard 
developed an infusion pump specifically for alfentanil. Through this 
col laborative effort between industry and clinicians, the first successful 
operating room IV anesthesia system was developed. Continuous 
infusion of IV anesthetics, though not yet universally accepted in 
clinical practice, is much more wide spread now dueto the availability 
of Bard OR pumps. As continuous infusion dosing techniques 
become more prevalent, interest grows in the application of PK 
model-based infusion. 

see next page 

II "In a few years CCIPs will consist of an 
inexpensive silicon card that plugs into a pump 
that would be purchased anyway. " 

The Clinical Perspective 
Steven L. Shafer, M.D. 
Assistant Professor of Anesthesiology 
Stanford University School of Medicine 
Palo Alto, CA 

Computer Controlled Infusion Pumps 

The computer controlled infusion pump (CCI P) is a recent advance 
in cI inical pharmacology that may substantially improve intraoperative 
drug titration. A CCiP administers an intravenous drug based upon 
a pharmacokinetic model of the drug. When programmed with 
accurate pharmacokinetic parameters, theCCIP can rapidly achieve, 
and maintain, any desired plasma drug concentration more accurately 
than is possible using simple infusion regimens. 

The potential advantages of a CCiP are apparent when one 
considers the three compartment model typically used to describe 
the pharmacokinetic profile of intravenous anesthetics. After an 
intravenous bolus of drug, the concentration in the central 
compartment is initially high. The concentration then falls 
exponentially due to elimination and distribution to other 
compartments. Constant rate infusions do not account for the 
exponential nature of the changing concentration and therefore will 
not maintain a constant plasma concentration. The CCiP can provide 
a combination of either bolus drug delivery or changing rate infusion 
according to a pharmacokinetic model and therefore maintain a 
constant concentration. 

Clinical Experience 

The Computer Assisted Continuous Infusion (CACI) pump 
developed by Alvis and Reves was one of the first CCiPs used to 
administer intravenous anesthetics. Their results with fentanyil we're 
similar to the results reported by Ausems for alfentanil.2 Glass used 
the CAClIl software to administer fentanyl to 24 surgical patients and 
found a median absolute prediction error of 21 % when comparing 
target to measured serum concentrations) 

Ausems compared CCI P admi n istration of alfentan i I to i nterm ittent 
alfentanil boluses in 20 healthy female patients.4 The patients 
receiving alfentanil by CCiP had significantly fewer hypertensive and 
tachycardiac episodes than those receiving alfentanil by intermittent 
bolus injection. Ausems also studied the accuracy of alfentanil 
administered by CCiP in 15 healthy female patients) The average 
prediction error was 32%, which is somewhat worse than the 18% 
median error in another study of alfentanil administration by CCiP 
using a different pharmacokinetic parameter sets 

see next page 
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The Industrial Perspective 
continued from page 19 

Identification of Risk Factors 

PK infusion must both simplify the 
practice of IV anesthesia and improve 
patient care to become successfu I. 
However, many issues are controversial. 
For most drugs, there are a wide variety of 
pharmacokinetic constants publ ished. 
Which constants should be used? Should 
they be based upon arterial or venous 
measurements of plasma concentration? 

Variations in PK values may be due to 
weight, age, sex, nationality, disease state 
or even time. Where should the population 
lim its be drawn so that a set of PK constants 
accurately apply to a given individual? 
Further, what is an acceptable accuracy for 
desi red versus actual plasma concentration? 
These issues and others must be resolved 
before commercialization is possible. 

Though newer, fast acting IV agents are 
well-suited to PK infusion, the biggest 
obstacle to overcome may well be tradition. 
Intermittent bolus techniques have been 
successfully used for decades, and 
demonstrating the feasibility and efficacy 
of PK infusion will take time. 

The Future 

The most desirable method to deliver IV 
agents is to utilize a pharmacodynamic 
system that can monitor the physiologic 
variables of interest, and automatically 
control drug infusion to maintain those 
variables within a range specified by the 
anesthesiologist. For most drugs, however, 
pharmacodynamic infusion control is not 
possible. This is due to either a lack of 
physiologic feedback or insufficient 
understanding of the important 
physiological processes. For some IV 
drugs, however, the relationship between 
pharmacodynam ic effect and seru m 
concentration is sufficiently well described 
that PK infusion may be a more rational 
method of delivery than currently practiced 
dosing techniques. 

Active industrial support of cI inical 
research should provide the marketplace 
with well designed new products. As 
commercial PK model-based infusion 
systems become increasingly available, 
anesthesiologists can judge for themselves 
if industry has in fact provided a tool to 
improve healthcare and if the early analogy 
to the calibrated vaporizer and MAC is 
valid .• 

STA INIERFACE 

The Clinical Perspective 
contillued from page 19 

Pharmacokinetic Parameters 
Important 

Lemmens described poor cI in ical resu Its 
using a computer controlled infusion of 
alfentanil in elderly patients. 6 He reported 
a high incidence of hypotension, 
bradycardia, and muscle rigidity. Nine of 
18 patients required naloxone at the 
conclusion of the anesthetic. These 
patients were obviously overdosed, 
demonstrating the importance of using 
accurate pharmacokinetic parameters in a 
CCiP. 

Other Agents 

CCiPs have also been developed for 
administration ofpropofol with good results. 
SchUttler used CCiP administration of both 
propofol and alfentanil to administer "total 
intravenous anesthesia." He reported, 
"smooth induction, good control during 
anesthesia, and fast recovery without major 
side effects."7 

In our own work we have used CCiPs to 
administer fentanyl, alfentanil, sufentanil, 
thiopental, propofol, lidocaine, diazepam, 
midazolam, detomidine, and 
dexmedetomidine to volunteers, patients, 
dogs, horses, and rats. It is our clinical 
impression from these studies that a CCIP 
really does improve the ability to titrate 
intravenous anesthetics. 

Is the improved drug titration possible 
with a CCIP worth thousands of 
(increasingly scarce) dollars? Probably not. 
Fortunately, CCiPs require very little 
computing power and, infusion pumps are 
becoming more intelligent as 
anesthesiologists look for additional features 
in these devices. In a few years CCiPs will 
consist of an inexpensive silicon card that 
plugs into a pump thatwould be purchased 
anyway. Pharmacokinetically controlled 
drug administration will then become 
extremely attractive to clinicians. In the 
meantime, any reader with a PC interested 
in CCiP infusion can obtain CCiP software, 
at no charge, simply by writing to me at 
Anesthesiology (112A), PAVAM(, 3801 
Miranda Avenue, Palo Alto, CA 94304 .• 
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Malpractice Insurers 
Recognize Technology 
contil1ued from page 18 

1984 to 1986, there were several claims 
against anesthesiologists for hypoxic injury 
that could have been avoided by using 
appropriate monitoring technology. Since 
1987, no losses related to hypoxic injury 
have been reported by CMIC insured 
anesthesiologists. CMIC surveyed 
practitioners they insured and found 

"Since 1986, no 

losses related to hypoxic 

injury have been re­

ported by CMIC insured 

anesthesiologists. " 

universal adoption of capnography and 
oximetry. Actuarial analysis of the CMIC 
experience and similar information from 
other insurers has supported the reduction 
of risk classification, and therefore 
premiums, for anesthesiologists. 

The data utilized by the insurance 
industry do not document a correlation 
between the use of monitors and a reduced 
incidence of hypoxic injury. Rather, these 
data only measure the reduction in claims 
reported by anesthesiologists. Since the 
most striking change in anesthesia practice 
in recent years is adoption of capnography 
and oximetry, the correlation to a reduced 
incidence of hypoxic injury has been 
assumed. • 

- ). Feldman, MD 
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UPCOMING 
E VENTS 

ESCTAIC Annual Meeting 

Second Annual Meeting of the European Society 

faT Computing and Teclmolo!!:), in Anesthesia find 

Intensive Can October 9 thTOUgh 12, 1991. 

Goldegg Castle, Salzbzl1'g, Austria. Contact: 

Dr. Leo Moser 

Anaesthes iologie 

PO Box 30 

A50 14 Salzburg, Austria 

ASA Annual Meeting 

American Society of Anesthesiologists lVleeting. 

Octobe/" 26 through 30, 1991. San Fmncisco, 

California. Contact: 

American Society of Anesthes iolog ists 

515 Busse Highway 

Park Ridge, III 60068 

(800) 562-8666 

STA '92 
Second annual meeting of th e Society for 

Tecbnology in Anesthesia, Janua ry 29 

tln"ougb Febntal")' 1, 1992. 'US Gl"ant 

H otel, San Diego, CA. See article at right 

fOT complete information. 

STA INIERFACE 

STA '92: 
"There's a 
Problem to Solve!" 

The second annual meeti ng of the Society 
for Techno logy in Anesth es ia wi ll be held 
in San D iego, CA, January 30 through 
February 1,1992. The theme forthe meeting 
w ill be Decision Mak ing in Anesthes ia: 
Design of the Workstation. A series of 
focused lectu res, participatory workshops 
and open forums w il l all ow participants to 
share questions and insights w ith co lleagues 
w hile learn ing the background necessary 
to red es ign the anesthes ia workstation . 
After the sc ientif ic presentations and 
tuto ria ls on the first day, a workshop on 
system design the second day w ill prepare 
participants for a des ign exerc ise that 
even ing. Multip le teams w i ll compete w ith 
one another in the design process, and on 
the morning of the th ird day, results of the 
work of each group w ill be presented for 
debate and analys is. 

Representatives from industry, experts in 
des ign techniques and co lleagues who have 
l ea rned from frustr at ion w hat the 
workstation should do wi ll be participating. 
Plan to attend thi s un ique meeting in sunny 
San Diego. 

Abstracts Invited for STA '92 
D u e October 1,1991 

We invite parti cipants to present abstracts 
at the STA second annua l meeting. The 
form at for the sc ienti fic sess ions w il l be 
Poste r Presentations pre ceded by 
approximate ly 1 minute ve rba l summaries . 
Demon strat ions of a non-commercial 

JULY 1991 

nature are also encouraged. 
STA w il l pub l ish accepted abstracts in 

the meeting Proceedings and in the April 
1992 issue of the Journa l of Cl inical 
Monitoring. 

Abstrac ts should be 250-500 wo rds 
plus tab les, figures and references. Please 
include the following information : Ti tle, 
Au th or( s)' names and degrees and 
affil iations. The abstracts shou ld be 
organized to include Introduction, Methods, 
Results and D iscussion sections. In addition, 
please provide a Summary Sentence at the 
end . 

Since abstracts w ill be typeset 
professiona ll y, we prefer a monospaced 
font (eg. Courier 12 point) printed w ith a 
letter qua lity printer. A printed copy of the 
abstract must be rece ived by mai l, but we 
we lcome an electronic version on disk 
(ASCii or word processor format) or via E­
mail. Pl ease also enc lose a cover letter or 
REA DME fi le w ith mailin g address, 
telephone number, FAX number, E-mail 
address if ava ilab le and any resources 
requ ired for a demonstration. Submissions 
should be sent to : 

James H. Philip, M D 
STA Sc ienti f ic Chairman 

75 Francis St. • Boston, MA 02115 
Te l: (6 17) 732-7330 
Fax: (617) 732-6798 

E-mail : 241-8308@MCl.com 

For complete info regarding STA '92: 
Cerri Kuzava 

ST A Executive Secretary 
P.O. Box 382 

Hastin gs, M ichigan 49058 
(800) 875-2525 or (616) 945-511 0. 

. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . Q. e 8 Q • 8 • • • • • • • • • • • • 8 • _ • Q • e _ • • • _ 8 _ 

Medical Special Interest 
Group of the Human 
Factors Society 

M any aspects of techno logy in 
anesthes ia invo lve designing medi ca l 
eq uipment so that it is easy to use, that is 
the "human factor" in techno logy. The 
Human Factors Society (H FS) is a large 
multidiscip l in ary organization of 
professionals working on human factors 

issues in research and industrial sett ings. 
The Society has a section related to medic ine 
call ed the Special Interest Group on Medical 
Systems and the Funct ionall y Impaired 
(S IGMSF I). Thi s group publishes a 
newsletter 3-4 times per year wh ich includes 
news of meetings and sympos ia, abstracts, 
news from related groups, etc. The editor 
encomages interesting contri butions to the 
newsletter. 

SIGM SFI wo uld li ke to fos ter 
membership from the med ica l comm unity 
and invites members of STA to jo in. This is 
our chance to make our voice heard in the 
w ider h UI~an fac tors community. You do 

NOT have to be a member of the HFS to 
j oin this Special In terest Group. 
Membership in the SIGMSFI costs ONLY 
$4.00. If you are interested in becoming a 
member send a check to Paula Sind, Ph.D .: 

Paula Sind, Ph.D. 
SIGMSFI Chairperson/President 
Schoo l of Psychology 
Florida Schoo l of Technology 
150 W . Univers ity Blvd 
Melbourne, FL 32901 

- David M . Caba, MD 
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SIGnatures 
Notes from the STA Special Interest Group 

STA INTERFACE 

The Society for Techno logy in Anesthesia 
Spec ial Inte rest Cmup (S IC) is now full y 
functiona l on the CompuSel've Information 
Service . We al'e us ing Section 6 of the Med ica l 
SIC (MedSIC). This can be reached from any 
"!" pmmpt on CompuServe by typ ing CO 
MEDSIC and then a carriage return. The two 
ma in areas of in terest are the Bu lletin Board 
and the Li braries. The bu ll etin board conta ins 
messages w hich can be posted by any 
interested party . As new messages al'e added 
to the bu lletin board, o lder messages are 
ultimately deleted so that one shou ld check 
the board at least once a week to avoid 

D n ml pe1f o1'7nanCe at "Shogun" Banquet. 

ISCAIC: 
A Memorable Event 

The 6th ISCAIC, Intern ati onal Sympos ium 
on Computing in Anesthes ia and In tensive 
Care, was he ld in Hamamatsu, japan, Apri l 
15-18. Thanks to extens ive planning by 
Pmfessor Kazuyuk i Ikeda, Chairman of the 
Organiz ing Committee, and many others, 
the meeting was a spectacu lar academ ic 
and cultul'al success . Of the 39 1 partic ipants, 
101 trave led fmm 22 fore ign cou ntri es. 

Scientific presentations underscored the 
broad impact of computing in anesthes ia 
and intens ive ca re. New technologies were 
presented and old techno logies reexamined . 
Top ics inc luded advanced decision-mak ing 
suppol"t, computer-assisted contro ll ed 
infusions (CAC I) an d compute l'-based 

simu lations. Many presentations were 
fo ll owed by live ly discuss ions. 

A ll participants were treated to gracious 
and thoughtful hospita lity. For example, 
although the officia l language was Eng l ish, 
evel'y panel had a bil ingua l member to assist 
w i th questions. Numerous cand id 
photographs were taken by our hosts of 
participants and their famil ies during parties 
and excu rsions. These "souven irs" were 
thoughtfully made avai lable throughout the 
meeting. A lakeside party was preceded by 
a cruise and fo ll owed by a traditional 
japanese (hand-he ld) f ireworks disp lay. 

The 6th ISCAIC w ili not soon be forgotten. 

- jul ian Goldman, MD 
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miss ing information. Recenttopicsd iscussed 
include the Ohmeda Rascal" gas mon itor, 
vo lunteer ing for work w ith the STA, use of 
heated humid if iers, mon ito l"i ng du ring MRI 
scans, and fu nctional ity of long tubing for 
non-invas ive blood pl'essu re devices. 

New Addition to the Library 

The excit ing news from the I ibrary (Library 
6) is that M ike Corback fmm Duke Univers ity 
has been kind enough to post a number of 
grap hi cs f il es of ai rway anatomy and 
intubat ion from his new book on Emergency 
Airway Management (BC Decker, Phila, PAl . 
These fil es are in ".C IF" format and may be 
down loaded to your computer and displayed 
on you r v ideo screen. A "viewel'" program 
is requ ired, and one of these may be 
down loaded from the Craph ics SUppOI·t 
Forum on CompuServe (CO CRAPHICS). 
(My personal favorite of these is VPIC.) The 
images are in 640x480 resolution, 256 colors, 
and qu ite beautifu l. (They are intended for 
IBM and compatible computers with 
advanced VCA boa rds, but there are 
convers ion programs which allow them to 
be viewed on other computers, and to be 
printed in monochrome or co lor.) A listing 
of the figures that al'e avai lab le can be found 
in (a) a master cata log for all the MedSIC 
libraries, (b) by se lecting DIR or BROWSE in 
Library 6 and (c) in Mike Corback's message 
wh ich for now has been held in the Message 
Section 6. These fi les are fairly large and w i II 
req uil'e 5-20 minutes to down load at 2400 
baud . 

Frequent users of Compuserve wi ll be 
interested in ways to use the service more 
effic iently and red uce on-l ine charges. The 
TAPClS or AutoS IC programs ava ilab le on 
CompuServe w ill automatica ll y log into 
CompuServe, check your ma il , v isit you r 
favorite SICs, etc., and then log off. You can 
then rev iew your mail and messages and 
compose you r repl ies off- I i ne, and then have 
the program red ial and post your repl ies. 
These programs may save con necttime, but 
the fact is that most users fi nd these pmgrams 
so efficient that they get involved in more 
SICs, rece ive morema il and ultimate ly spend 
MORE money on CompuServe than before! 
Caveat emptor ! 

If you have not yet investigated the ST A 
SIC, sign on and become a part of this 
growing fo rum . CompuServe starter kits are 
stillavai lab lewhilesupplieslast. TOI'eceive .. 
a starter kit contact Dr. Frank Block, OSU • 
Dept. of Anesthesiology, 410 West 10th 
Avenue, Room N-429, Columbus, Ohio 
43210, FAX: 1-614-293-8983. 

- Frank Block, MD 
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the technology being studied. 
Identifying a control group can also be a 

problem for outcome studies. If the treatment 
being studied is widely believed to contribute 
to quality care, it is difficult to deny that 
treatment to a group of patients on ethical 
grounds. Given the difficulties of performing 
these outcome studies, other approaches 
have been used to evaluate the efficacy of 
technology. 

Alternatives to Outcome Studies 

Changes in patient status that are generally 
agreed to be undesirable, ego hemoglobin 
desaturation, can also be used to evaluate 
new technologies. The logic to this approach 
is that a new device which reduces the 
incidence of hemoglobin desaturation must 
improve outcome. This type of study has 
been attempted to evaluate the use of a pulse 
oximeter to measure hemoglobin 
desaturation.2 That study found that when 
clinicians were not made aware of the pulse 
oximeter data, there were more episodes of 
measured oxygen saturation (Sp02) below 
85%. The investigators intervened when 
Sp02 was less than 85% and there were no 
adverse outcomes. Since no difference in 
outcome was measured, it is impossible to 
conclude that the pulse oximeter was 
beneficial. 

The ongoingASA closed claims study has 
also attempted to justify the use of 
technology.3 Reviewers were asked to 
analyze 1,175 closed malpractice claims to 
determine if currently available technology 
could have prevented a negative outcome 
had it been in use at the time of the event. 
The reviewers determined that 31.5% of the 
incidents could have been prevented by 
additional monitoring, and that in 93% of 
those cases pulse oximetry and capnography 
would have been most useful. 

The malpractice industry has also lent 
credibility to the use of technology despite 
the absence of scientific data documenting 
efficacy. The Massachusetts Joint 
Underwriting Association provides 
malpractice coverage for anesthesiologists 
in that state, and was the leader in reducing 
malpractice premiums to those 
anesthesiologists who institute monitoring 
standards wh ich i ncl ude pu I se oxi metry and 
capnography. This policy insures that all 
anesthesia providers will use these devices 
and discussions about their utility become 
irrelevant. 

STA INTERFACE 

Pulse oximetry and capnography have 
been the most visible additions to monitoring 
technology in anesthesia in recent years. 
Since airway complications are the primary 
cause of serious anesthesia-related mishaps, 
it is not surprising that these two devices 
have become so widely used. Many other 
advances such as automated recordkeepers, 
computer-controlled infusion pumps and 
noninvasive cardiac output monitors have 
engendered much enthusiasm but little 
evidence to document patient benefit. If we 
seek to document an impact on outcome, 
thesedeviceswililikelyneverbecomewidely 
used. Nevertheless, a careful analysis of the 
cost effectiveness of these devices is 
becoming increasingly important. 

In this issue, some perspectives on 
justifying the use of technology are presented. 
Readers are invited to send commentary on 
this controversial topic. • 
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Over two decades, technology accounted 
for 25 to 50 per cent of health care cost 
increases. Given that health care indices 
(e.g., longevity, infant mortality) in the US 
indicate a lesser quality of care than in 
countries devoting less oftheireconomies to 
he~lth care, there has been increasing 
suspicion, supported by research, that health 
care technology is less beneficial than 
expected. Examples identified in our 
specialty include excessive preoperative 
testing (blood tests, ECG, chest x-ray) and 
the sanctity of a preoperative hemoglobin 
greater than 10 g/dL. That respiratory 
catastrophes still occur, despite the use of 
pulse oximetry, suggests that we have 
overestimated the value of this technology. 

Underlying the inappropriate use of 
technology is inadequate knowledge of its 
value. "Technology assessment" has 
therefore become a major activity. A federal 
agency has been expanded to support 
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prospective, multi-institutional studies of 
medical technology; among its first patient 
outcome research team (PORT) studies are 
five-year studies of the treatment of 
gallbladder disease, back pain, cataracts, 
and prostatic disease. Cost-effectiveness 
will soon be an evaluation criterion for 
coverage under Medicare which, like other 
insurers, has already begun tracking patient 
outcomes to determine the greatest benefit 
for the available funding. 

Studying Technology in 
Anesthesiology 

Our specialty has been among the more 
aggressive in implementing sophisticated 
technology, but it lags behind other 
specialties in performing meaningful 
evaluation. Although the task is as 
complicated as it is necessary,2 we have 
made it more difficult by focusing on 
uncommon events. In addition, we misapply 
the term "medical outcome," which is 
broadly defined as "a change in a patient's 
current and future health status." We have 
been fixated on intermediate events such as 
myocardial ischemia and pulmonary 
aspiration rather than focusing on true 
outcomes. The rest of medicine is focusing 
on death (to which we pay attention although 
it is rarely associated with anesthesia care), 
functional status, quality of life, and cost­
effectiveness among other measures of 
outcome of medical technology. 

Some will respond immediatelythatsuch 
outcomes are not directly related to 
anesthesia care but rather confounded by 
other aspects of the surgical experience. 
Precisely for that reason, since anesthesia 
care is inextricably part of the broader 
experience, we should join with surgical 
and nursing colleagues, as well as others 
with the requisite technical skills, in 
cooperative studies. When possible, new 
technology should be I imited to a few study 
sites. Recognizing that new technology will 
have a more difficult time establishing itself 
in an increasingly cost-oriented society, we 
should also work with manufacturers to 
conduct evaluations. In this way we can 
prevent the proliferation of undesirable 
technology while the resources we save will 
enable better use of technology, help fund 
basic biomedical study and encourage 
innovation atthe most fundamental level. 
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