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Implied in a titl e such as thi s one is an obligation to determine the prese nt "state of the art," o r
science, if you will , a nd to elucid ate, in a manne r
of speaking, where we a re, why we a re, and in
whic h direc ti on we may be go ing. T o perfo rm such a
function in perspecti ve, we must return to the past.
Then one wond ers, how fa r into the past? H ow
much of the past is rea ll y relevant to today?
Our refl ec ti o n will go back thirty yea rs to 1942,
in Mont real, Canada, to the sphere of McGill U niversity. In those days, Mo ntreal was on a full wartim e basis: there was rati oning of food and gasoline;
soldi ers, sa il ors, and airm en were nudging eac h
other on the streets; the news o n the rad io was
grim exce pt for th e occas ional spa rkle a nd lift fro m
Winston Churchill ; and in the mid st of thi s, fo ur
young men, of who m o nl y o ne is ali ve today, had
been directed by the Ca nad ian A rm y to pursue a
course in anesthes ia. The instructors have now become lege nd . Wesley Bourne was a teac he r supreme,
whose every sentence a nd intonati o n added knowledge to those who would listen, whose every movement at the head of the table was a superb action
on a stage . Digby Leigh was the man who breat hed
life into the pedi atri c pati ent wh en it would appear
none was there; he is the man who fo rged the subspecialty of pedi atri c an es thes ia to ma ke it wh at it
is today. A nd Harold R . G riffith who is best known
to all of us, probabl y not because of hi s qui et, lovable, un assuming, Roc k-of-Gibralter charac ter , but
because in th at year, 1942, he demo nstrated to the
world th at cu rare, o r intocostrin , as the preparati on
was called, could produc e reve rsibl e relaxation of
muscles and so immeas ura bly aid the perfo rm ance
of anesthes ia and surgery.
• Prese nted at the 25th A nnu al Sto neburne r Lectu re
Series, Febru ary 25 , 1972 , at the Medica l Coll ege o f V irginia, Ri chmo nd.
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In pass in g, it is worth noting th at " Uncle"
H arold, as he is known, was prim arily a clinician.
If he had bee n a habitue of the laborato ry, the introduction of cura re int o practice mi ght have been
delaye d. Doc to r Lew is Wright , the eminent anesth es iologist fro m New York, had told him that cu rare
had a bad record in dogs, producing marked salivation a nd significa nt hypotensio n. But Dr. G riffi th,
with hi s clini cal ac um en, recogni zing th at hum a ns
a re ind eed d iffere nt fro m dogs, assayed th e d rug
in his pati ents, hi s surgeon brother be in g a cooperati ve partn er, and fo und it not wanting in des irable
attributes.
It is fa ir to say that 1942 was a major turning
point in our philosophy co ncerning anesthes ia care
fo r pa ti ent s. Today it is rare fo r a pat ient to und ergo
major surge ry with out th e benefit of mu scle relaxant
dru gs. But oth er fac tors helped to shape the dest iny
which makes a nesth es ia th e ind epend ent specialty
it is at prese nt. Out of th e mi sery and suffe ring of
th e Seco nd Wo rld War was spawned th e a nesthes iologist as a specialist ; the ma n o r woman who
could prese rve vit al fun ctio ns both during and
after the ordeal of surge ry, the individu al who could
balance, by dint of pharm acologic knowledge, a mi xture of dru gs, no ne to a tox ic level, which would
provide the co rrect deg ree of hypnos is, anal gesia,
mu scul ar relaxat ion, and obtundati on of refl exes for
the perfor mance of surgery.
The ubiquitous cautery force d a change in the
hab its of the anesth eti st also. The stand ard ethyl
ether, which had se rved so well for so long, and the
almost a ngelic properties of cyclopro pane we re
pushed int o th e background , albeit with some measure of di staste in ce rt a in qu arters. Th e valu e of
int ravenous narcotic a nalges ics, to suppl eme nt the
a nalges ia of nit rous ox ide, beca me establi shed first
in 1953, a nd the n wi th a vengeance in recent times.
Bu t in th e interim ca me the ove rwhelming tide of
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the halogenated compounds best exemplified by
halothane, which to some anesthetists has been all
things to all patients, except for a little thiopental
and muscle relaxant thrown in from tim e to time .
This period of growth and development was
paralleled by a sharpened interest in what effects
anesthetic drugs had on the vital functions of respiration, circulation, and renal and hepatic metabolism.
Sophisticated experimentation in laboratories became the order of the day, and much valuable
insight has been gained . In the operating rooms,
monitoring has become a concomitant of drug
administration, and the variables assoc iated with
arteri al blood determinations and central venous
pressures, to say nothing of an infinite variety of ventilators, are lending an aura of science to our pursuits.
And so we come to February 25 , 1972. Where
do we find ourselves today? If one looks at this program, if one listens to any series of papers discussing
anesthesia practice, one finds a querulous note, a
feeling approaching dismay, an uncertainness of attitude, a tone of belief that almost encourages disbelief. It appears th at we are standing on the brink
of change. But what change and in what manner?
As one surveys the scene, it is di scouraging to
see that a significant mortality still is attached to
the process of anesthesia. One out of every 2,000 to
2,500 patients who submits to anesthesia becomes a
statistic due in part to what anesthetists do or do not
do. However effective the anesthesia administered, it
is still not safe to the degree to which air travel, for
example, has become. As a matter of fact, the risk
of anesthesia tod ay is probably of the same order
as it was in 1942. There is pride th at more extensive
surgical procedures can be accomplished and that
the elderly can survive a sojourn in the operating
room, but cardiac arrest carts seldom manage to
accumulate dust, and the morbidity-mortality conferences are still an active feature of training programs.
Of course, an element of risk will probably
exist until the secret of the state called anesthesia
becomes unraveled to some extent. Whatever we do
now is associated with physiologic trespass, and
what is needed is specificity of action th at will not
be associated with deterrents such as cardiovascular
or respiratory depression.
We are losing faith in cherished pharmacologic
traditions. Until seven or eight years ago, the stability of the inhalation anesthetics, except for trichloro-
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ethylene, was accepted as an inviolate statute. Then
it became recognized that biodegradation was a
problem with which to reckon, and that such metabolism could be influenced by numerous factors.
Some of these were perhaps genetic in origin, some
were related to other dru gs acting as enzyme inducers, and at times even an anesthetic was ac ting
as its own inducer of metabolism. The full significance of the fact that so-called stable anesthetics
can be metabolized has yet to be delineated, but
in th e mea ntime th e caution fl ags are being displayed,
and our former confidence in these drugs is being
shaken.
Not so many years ago, America's leadership
in pharmace utical discoveri es was second to none.
In 1958, for exa mple, some 60 di agnostic and th erapeutic compounds were marketed; by 1969, howeve r, this number had dwindled to five or six. The
principal stumbling block in this decline and fall has
been the federal Food and Drug Administration.
Efforts to satisfy the requirements and demands of
this agency relative to a New Drug Application have
become so frustrating that few pharmaceutical companies believe realistically that the time and work
involved are worth the problems which must be
surmounted. Anesthesiology is one of the specialities
suffering from this frustration . The situation at the
moment is that a number of new drugs are in
actual use in many parts of the world but are not
available to physicians in the Un ited States. For
example, a new muscle-relaxant drug, pancuronium,
has supplanted d-tubocurarine in a number of countries, and bupivacaine, a long-acting local anesthetic,
has been heralded in Europe; but both drugs are
banned from general use in this country at the moment. Inability to participate in clinical trials of
therapeutic compounds has dampened the enthusiasm of many anesthesiologists.
Also of deep concern to practicing anesthesiologists is the almost lackluster interest in the specialty
by both the public and neophyte physicians even
though, and perhaps because, our malpractice premiums are the highest in the medical profession,
ranking with those of our surgical colleagues. It is
discouraging to see some of our leaders forsaking the
field for administrative pursuits. Paradoxically, others are fleeing the operating room to become specialists in intensive care or inhalation therapy. The
rationale for this escape is that the graduating medical student is more likely to be attracted to this
specialty if the anesthesiologist accepts more re-
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sponsibility outside the ope rating room, if he becomes recogni zed as th e authority in acu te medicine
th roughout the hospital. But wh at about the pati ent
with the "cardi ac a rrest" bac k in the operating
room?
Because of the fo rego ing, it is app ropriate to
say that in 1972 eve rything in a nesthesiology is not
wine and roses. No r is it, o f course, in the enti re
medic al pro fession. The spec ter of Nati onal Health
Insurance hangs heavy in the offi ng, the pee r rev iew
system is rea ring its he ad , and the rece rti ficati on
threat is ru ffl ing the equili briu m of so me. Bu t how
can we set ou r sights in anesthes ia so as to rid ourselves of th e indec isions, the fr ustrati ons, the lac k
of sati sfac tion with what we are do ing, and move
fo rward to p rov ide safe pain reli ef fo r all pati e nt s in
this country?
As noted, the a rse nal of dru gs upon whi ch we
have come to rely is be in g reduced in nu mber and
breadth of application. A nd o ne find s a tre nd in
ma ny ce nters towa rd the use of drugs whi ch a re
admini stered parente rall y. It is perh a ps wo rthwhil e
to ex pl o re thi s shi ft to see if indeed safe a nd effi ci ent
anesthes ia can be prov ided by thi s means.
Fo r purposes of di sc uss ion, ce rt ain ground rul es
wi ll be established which will serve to shape the
nature of the sea rch . F irst, let us suppose potent
inh alati on anesthetic s will be d iscarded. Second, it
wi ll be assumed th at th e a nesthet ists c an adequ ately
ass ist or co ntrol ve ntil atory exc hange. Third , a primary aim will be to ma int a in card iovascular dyna mic s, with prese rvati on of the p reex istin g blood
press ure and, one ho pes, perfu sion of blood to th e
orga ns in th e no rm al prefe rent ia l manner. Fourth ,
th e ce ntral nervo us system will be suffi cientl y obtunded so the pati ent will have no memory o f the
anesthetic o r surgical procedure, a nd pain ful stimuli
will not be reflec ted in abnorm al refl ex reacti ons.
F ifth, adequ ate cond iti ons will be p rov ided fo r th e
contempl ated surgery, with suffi cient signs being presented ea rl y to ind icate the need for blood volum e
repl ace ment. And last, there will be rapid restorati on of central ne rvous syste m functi on at the conclusio n of surgery, with th e pati ent oriented to tim e,
pl ace, and person, and show ing evide nce of norm al
respi ratory and cardi ovasc ul a r fun cti ons. Idea ll y,
analges ia will be ex tended into the postoperati ve
peri od.
Actu a ll y, the re is nothing rea ll y novel in these
a ims. In 1953, in L ive rpoo l, E ngla nd , Cec il Gray
desc ribed in detail what has co me to be kn own as
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th e " Li ve rpool Tec hnique," wh ic h incorporates a
" slee p" dose of thi opent al, app rox im ately 250 mg
fo r a 70 kg adu lt ; a mode rate dose of d-tubocurarine
( 35 to 40 mg) to fac ilitate e nd otrac hea l intubation
and p rov id e mu scle relaxation; and a 70: 30 highfl ow mi xture of nit rous ox ide a nd oxyge n, plus
hyperve ntil ati on, to p rov ide a nalges ia a nd central
nervous system obtunclati on. The hyperve ntil ati on is
important in thi s sequenc e as it contributes to the
ce rebral obfusca ti on. A nesthes iolog ists in A merica
have qu esti o ned thi s tec hniqu e on several counts.
T hi opent al is a di rect ca rdi ac depressa nt and is capable, eve n in small closes, of p roduc ing cardi ovasc ul ar dep ress io n, parti cul arl y in ge ri atric patients.
Relati vely large closes of cl-tu boc urarine can also
produce ma rk ed redu cti o ns of blood pressure in
so me pa ti ents , parti cul arl y when used in associatio n with thi opent al. Administra tion of only 30 %
oxyge n, especiall y in pati ent s with preex isting pulmonary dys fun cti on, has bee n show n to result in
c riti call y low arte ri al oxyge n te nsions durin g the
course of anesthes ia. H yperve ntil atio n, if carried to
th e po int of reduc ing a rte ri al ca rbo n d iox ide tension
to less th an 25 mm Hg, may result in a d egree of
ce reb ral hypox ia. A nd fin all y, there a re a number
o f re po rt s in the literature which attest to the fact
th at with th is tec hnique pati ents c a n on occasion
rec all eve nts whi ch transpired during surgery.
Because of q uesti ons suc h as these, anesthes iolog ists a re modi fy ing th e ir. app roach to the Live rpool T echni q ue. T he basic soundness of using
nit ro us ox id e fo r its amn es ic and analgesic prope rti es is not be ing qu esti o ned , a nd indeed it fo rms
th e fo un dati o n upon which the a nesthetic struct ure
is mo unt ed. (Incid ent all y, th ere is no evidence at
the mo me nt th at nit rous ox ide undergoes bi oclegrad ati on in the body.) H owever, it is recogni zed th at
nit ro us ox id e is not all things to all pati ents and that
the degree of amnes ia and analges ia which it confers
va ri es fro m one person to a noth er. Moreover, its
ac ti ons a re dose-related, so th at if it is beli eved
necessary to prov id e a pati ent with 4 0 or 50 %
oxyge n during surgery, the benefit s from nitrou s
ox ide will be reduced accordingly.
One of th e more strikin g applica ti ons of an
intrave nous d rug to modern surge ry has bee n the
use of the tried- a nd-tru e morphin e in o pen hea rt
procedu res, ce rt a inl y a type of surgery which taxes
the sk ill o f all co ncerned. The d oses empl oyed a re
not ni gga rdl y ( 1 to 3 mg per kg ) , and there is now
reasonable ev id ence th at, at least in the no rm al
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heart, doses of this order have little effect in depressing cardiac output. However, problems can arise
with this approach. Some patients in incipient cardiac failure develop hypotension with only small
doses of the drug, and careful titration is necessary.
Although the analgesic properties of morphine are
obvious, its propensity to produce amnesia is not
great, and one wonders at times about recall by the
patient. Another difficulty which is seen frequently,
particularly in patients having coronary artery bypass procedures, is a worrisome degree of hypertension. There is concern about such increases in
blood pressure; something which we have not had
to worry about since the days of cyclopropane . One
wonders if there is to be an alteration of blood pressure under anesthesia whether it is safer to have
an increase rather than a decrease of 30 to 40 mm
Hg. The reason for the increase in blood pressure
is unknown at present. The two most likely causes
are an augmentation in cardiac output and / or peripheral vascu lar resistance. The underlying etiology
could be an increase in catecholamine release, perhaps due to the direct action of the drug or to reflex
responses , which would imply an inadequate degree
of anesthe_sia. Whatever the reasons, various ways
of reducing the blood pressure have been employed.
The administration of a low concentration of halothane (0.5 % ) is corrective, perh aps because of
its sympatholytic effect or because of the added
anesthesia it provides. The ganglion-blocking action
of trimetaphan (Arfonad®) will often result in a
reduction of blood pressure, and the adrenergicblocking effect produced by chlorpromazine, and to
a lesser extent by droperidol, will tend to restore the
pressure toward normal levels.
The use of morphine in large doses also poses a
problem related to metabolism in that its respiratory
depressant effects persist beyond its period of usefulness in the operating room . This prolonged effect
may be advantageous in open heart surgery in which
it is planned to maintain the patient on artificial
ventilation for a period of time, but it does present
difficulties in other types of major surgery when one
would like to have the patient self-sufficient in the
recovery room. Perhaps the properties of the specific
narcotic antagonist, naloxone, can be used to advantage under such circumstances.
Another narcotic combination, lnnovar®, has
met with varying degrees of success in its application to the state of anesthesia. The advantage of its
narcotic component, the potent analgesic fentanyl,
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lies in its relatively rap id rate of metabolism, a given
dose being effective for not more than 30 or 40
minutes. Therefore, with attention being paid to its
titration, respiratory depressant effects need not be
a problem in the postoperative period. The ot her
component of Innova r, the butyrophenone droperidol , has brought an exciting new dimension to what
we are tryin g to accomplish in anesthesia. Probably
acting at the level of the reticular act ivating system,
this drug serves to di sconnect the patient from the
fear and concerns associated with his immediate
environment. However, the degree of associated
amnesia is variable from one patient to another, and
one cannot count on a given dose of droperidol
blotting out remembrance of a procedure. Although
it has mild adrenergic-blocking properties, there is
no ev idence that it is a direct depressant to the
myocardium and, if the patient remains supine and
does not have a reduced circulating blood volume,
vascular homeostasis is preserved with its administration. It al so possesses anti-arrhythmic properties
which help to stabilize cardiac rhythm during surgery. Unlike fentanyl , droperidol is metabolized
slowly in the body, its effects lasting six to eight
hours, so that its actions are apparent in the recovery room. These effects are deemed advantageous
by some: it is not a respiratory depressant, nor is it
an analgesic, but it does appear to alter the patient's
reaction to pain so that he does not demand narcotic
analgesics.
So far, the drugs discussed have not demonstrated evidence of potent amnesia, or ability to
prevent recall-the best has probably been nitrous
oxide. But a relative newcomer on the scene, diazepam , shows evidence of providing the desired
potency. Administered intravenously, the dose of
diazepam required to produce a lack of subjective
response by the patient is highly variable, ranging
from 5 to 30 mg or more, but amnesia for associated events is usually present after a dose of 10 mg.
Best described as an amnestic and hypnotic, in that
order, diazepam can produce respiratory depression
but has little effect on cardiovascular hemodynamics
in the doses required for hypnosis. It can be used
safely and with merit in association with narcotics
and muscle relaxants.
One compound which has had a mixed reception since its introduction in 1970 is ketamine.
Enthusiasts have embraced it because it produces
unconsciousness and intense anal gesia without associated depression of respiration , except mo-
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menta ril y in so me patients, o r circulation. As a
matter of fact , ca rdi ovasc ul ar dynam ics appear to
be enhanced, as reflec ted in a moderate increase in
pulse rate and blood press ure. Interest ingly enough,
thi s ca rdi ac stim ul ati on is not assoc iated with an
increase in myoca rdi al irritability; in fact, the drug
possesses anti-arrh ythmi c p rope rti es. Equally import a nt is the safety of the co mpo und : more than
five times the recomme nded clinica l dose can be
give n intravenously without untoward effec ts in a
healthy patient. Detr ac tors point to the relati ve ly
high inci de nce o f halluci natory phenomena in adults
as they are recove rin g from the effec ts of the drug
when it has bee n used as th e principal a nesthetic .
They also emph as ize the random move ments and
increase in mu scle tone see n in many patients.
The mec hanisms of the action of ketamine have
not been we ll defined. no r is its sph e re of usefulness in the field of anest hes ia clear at the moment.
D oes the lack of respiratory and cardiovascular
depress ion in th e presence of appare nt unco nsciousness and int ense ana lgesia impl y th at thi s class ification of chem ical compo und all ows one to narrow
down the act ions which one wishe s to provide for
the a nesthetic state? D oes the wide marg in of safety
in dosage impl y an inborn com pensati o n for e rrors
of admin istrati on? One co uld validl y criticize the
upsurge in ca rd iovascu lar dynamic s assoc iated with
admini stra ti on, as o ne d oes with th e narcot ic drugs.
But is such a change as del eteri o us as th e cardiovascul a r depress ion so often noted wi th co nve ntional a nesthes ia?
If the reasons fo r the increase in vascu lar dyna mi cs were kn ow n, one mi ght be able to compensa te for it directly. Such an increase could re sult
from direct stimul ati o n of th e vaso motor center; it
could be secondary to a n increase in catecholamine
secretion ; o r as Dowdy has suggested, it could be
due to an alte ra ti o n in th e baroreceptor mechani sm.
Whate ve r the cause , small doses of droperidol (2 .5
to 5 mg I.V.) tend to retu rn th e bl ood press ure
toward no rm al levels.
With the intrave nous drugs whic h are at present
being used to suppl ement the Li ve rpool T echnique,
it is a pparent th at full reli a nce mu st be placed on
mu scle relaxant co mpound s to prov ide sati sfactory
operating co nd iti o ns for the surgeo n. What Griffith
began in 1942 will probabl y co ntinue in full force,
no doubt wit h substitutio ns for d-tuboc urarin e from
time to tim e .
One would like to elabo rate on o ne mod ifica-
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ti o n of the nitrou s oxide, curare technique which is
being prese ntl y eva lu ated. It perta ins to the substituti on of ketamine fo r thiopental. Following conventional narcotic or Innova r premedic ation , inducti on of anest hes ia is with ket amin e 2 mg per kg
intrave nou sly, followed by d-tubocurarine approximately 0 .5 mg per kg, end oct rachea l intubation in
about three minut es with topic al analgesia to th e
la rynx and trachea with lidoc a ine 4.0 % solution,
and then maint enance with nitrou s ox id e and oxygen
in a 60 :40 mi xture. Increments of ketamine 20
to 30 mg are give n just befo re the skin incision
and at interv als thereafter. Tot al dose of ketamin e fo r a three- hou r proced ure is ab out 300 mg.
Co ntrolled resp iratio n with mode rate hyp erventilatio n is ma int a in ed, and increme nt s of d-tubocurarin e 6 to 9 mg are admini stered as required
to mai ntain mu scle relaxation . Neostigmine reve rsal
is carr ied o ut at the end of surge ry, and the pati ent
is usuall y oriented a nd answering quest ions before
leav in g the o perating room. In 50 such experiences,
there have bee n no instances of hypotensio n. In a
few pati ent s, increase of systolic press ures of the
orde r o f 30 to 40 mm Hg has been controlled by
sm all doses of droperidol (2 .5 to 5.0 mg 1.V. ). In
no p ati ent has there bee n unu sual react ion following surge ry, and in none has recall of the surgic al
procedure been elicited.
It is apparent th at th ere a re a number of ways
in which o ne can approach fulfillment of the criteria
posed . No ne is perfec t, and probably none will be
until th e sec ret of anesth esia is unm asked. In th e
interim , each of us can and mu st work towa rd the
goa l o f effecti ve a nd safe a nesthe sia.
If ind eed we turn our bac ks on the potent inh alati o n a nestheti cs, or use them perhaps only as a
seco nd lin e of defense, we will no lo nger have need
for th e cumbersome anesthetic a pparatus in use at
prese nt. Our gas machines a re imp os ing and perhaps
aweso me to the no n-a nestheti sts in the operating
room, may be eve n lending a n aura of mystery to our
operati ons at the hea d of the tabl e. But such displays
of one- upm anship are rea ll y no longer necessa ry in
o ur profess io n. So one would propose scrap ping the
conventional fl ow meters and de-e mph as izing the
a nest hetic machine as a central foc us and substituting prim a ril y a ve ntil at ing apparatu s. Such a ve ntilator wo uld be vo lum e co ntroll ed, pressure va riabl e,
simple and foolproof in construction , and capa bl e of be ing ste rili zed with ease. It would also be
capable of providing pos itive to atm ospheric, p os itive
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to nega tive, or positive to positive pressures, with
such pressu res immediately identifiable o n a rugged
but acc urate pressure gauge. The rate of respiration
per minute would be unde r the control of the anesthetist , as would the tidal volume to be delivered ,
this tidal volume be in g constantly displayed on a
ventilation meter. The le ngth of the inspiratory and
expiratory phases of ventilation would a lso be subject to variation by th e anesthetist, although th e
standard to be employed would be the 1 : 2 ratio
proven to be so sati sfactory by Cournand a number
of years ago. Of vital impo rt a nc e would be a mean s
of manu ally ve ntilating the patient at a mo me nt's
notice , and of bei ng able to a lte rn ate in a simpl e
manner between mecha nic al and manu al ventilati on.
The gases to be supplied to the ve ntil ator would
be nitrou s oxide a nd oxyge n, utili zing one meter to
determine the total flow rate per minute and a
mi xing valve by me a ns of which one could vary the
percentage of each gas being suppli ed to the patient.
This mixing valve would be un able to provide less
'than 25 % oxygen and would of course have a
fail-s afe mec ha nism inco rporated int o it. In th e
gas supply line distal to the mixing valve would be
an oxygen analyzer which would constan tly reco rd
the percentage of oxygen in the mixture being delive red to the patient.
It is unlikely th at a carbon diox ide a bso rbe r
would be necessary in thi s ve ntil ato r-o ri ented apparatus-particularly with our prese nt kn owledge regarding controlled ventilation in the anesth eti zed
patient-if th e fl o w rate of th e mi xture supplied to
the patient were not less than six liters per minute.
However, an important monitor in thi s apparatus
would be a carbon dioxide analyzer which would
intermittently , or on demand , record on a scale both
the inspired a nd expired concentrations of c arbo n
dioxide.
Such would be th e bas ic components of a new
anesthetic apparatus. It would be mec hanically simple and incorporate a number of mo nito rs vital to
the welfare of the patie nt which are not a n integral
part of present-day equipment. Of course, for th ose
who wished to rely in pa rt on the potent inhalation
anesthetics, calibrated vaporizers could be placed in
series on the patient side of the mixing valve.
One would hope that more spec ific mean s of
monitoring the integrity of the ca rdiovascu la r sys tem
in a non-invasive mann er will become ava ilable in
the operating room. Today we rely prim a rily on the
blood pressure and the electrocardiogram. The blood
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pressure is the result of the interaction between the
ca rdi ac o utput , the peri pheral vascular resistance,
and the circulating bl ood volume, and therefore,
changes which occ ur ca nnot be spec ifica ll y diagnosed. The electrocardi ogra m merely reflects the
elec tric al ac tivity within the conduction system of
the heart ; it reveals littl e concerning myocardial
functi o n o r cardi ac output per se . The closest one can
co me to determining the adequacy of perfu sion of
blood to o rgans is to observe the urin ary output.
An adeq uate flow o f urine durin g surgery refl ec ts
continuing renal function and presumably reasonable
perfusion o f th at orga n.
In proper ca re of the patie nt, increas ing relia nce is be ing placed o n determin ations of arterial
pH and blood gas values, and ri ghtly so. But obtaining comparati ve inform at ion over a peri od of hours
o r day s requires an arterial puncture and usually an
indwelling catheter, and because of thi s degree of
in vas ive sophistic ation , ma ny patients are being
deni ed th era peutic measures which they might otherwise rece ive. A non-in vas ive tec hniqu e of determining th ese values is sorely needed a nd capable of
being pe rfected.
There is one other aspec t of anesthetic practice
in thi s co untry tod ay which demands attention in
th e effort to enhance the safe ty and efficiency of our
se rvic es . We have the unique situ ati on of two groups
of profess ionals, a nesthe siologists, some I 0 ,000 in
number, and nurse a nest heti sts, so me 14,000 in number, being responsible for a nesthetic care. Unfortunately, until recently, for reaso ns which o ne hopes
a re now past hi story , there was littl e li a ison or
ra pport between the se two groups, even though the ir
daily objec ti ve was the sa me-to provide the best
a nesthetic care poss ibl e for the patient. It is hi gh
tim e we began to communicate mea nin gfully with
eac h o ther, rec og ni zi ng the concept th at by working together, by sharing mutu al problems, better
care will be pro vided for th e patient.
Begin nings have been made in the se directions.
There is a Liaison Committee of the American
Soc iety of Anesthesiologists a nd the American Assoc iat ion of N urse Anesthetists which meets regularly
in a growing sp irit of mutual exchange. Both soc ieties have recogn ized a jo int statement of over all
a ims and ob jecti ves. Meetin gs such as thi s one attest
to the fact that not only a re nurse a nestheti sts sharing as participants in sc ientific progra ms, but they
a re al so atte nding in greate r numbe rs suc h programs
througho ut the country.
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But there is more to be do ne. We need to wo rk
together as individu als, as small groups within a
hospital, as la rge r groups within a city or state, and
on a natio nal level. E ach of these groups has become
a natio nal entity in the realm of medicine and will
remain so. The proper admini stratio n of a nesthes ia
could not survi ve in th is country without the full
ac tivities of both groups, a nd pati ent s who require
surge ry are dependent on the knowledge and practice
of both the nurse anesthetist and the anesthesiologist.
It is my sincere beli ef th at by talking together, working toge ther, acquiring knowledge togethe r, the practice of a nesthesia in thi s country will become safer
and more effici ent.
There is o ne concrete way in which these mutu al efforts co uld be enh anced . T o increase o ur
knowledge and abilities in thi s day and age , reli ance
is placed primaril y on reading books a nd journals,
and on attending mee tings. wo rks hops, a nd se min ars.
The latter effort s usuall y in volve leaving one's place
of practice a nd traveling some di stance. What o ne
would propose is th at th e teacher travel to one's
place of wo rk, spend a few days in th e operatin g
rooms at the head of the table, show ing and telling,
to pu t it in th e ve rn acul ar, and discuss in g actu al
or potenti al problems whi ch co uld ar ise. Th ere is
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a precedent fo r this ty pe of endeavor in at least
one state of th e Union in th e speciality of obstetrics.
It would be wo rth y of a tri al in anesth esiology.
One recognizes, of course, th e nume rou s logistical
and econo mi c problems surrounding such a suggesti on, but a national society or a national fo und ation co uld lend its suppo rt less wi sel y in oth er
end eavo rs.
And so we end the survey of Anesthesia, 1972.
If it has fa iled to be glo wing a nd full of spa rkl e, it
is not for lack of co nfidence that thi s, the youngest
of the true speci alties, has inherent within it the
greatest c hall enge fo r the future . T oday we are
standing on the thres hold of signific ant di scoveri es
and develo pments. Everyone in thi s room will have
a n o ppo rtunity to participate in the exciting adva nces th at a re all about us. But whil e we work a nd
exte nd our knowledge, may we keep in the fo reground the hope and praye r th at Sir R obert Hutchison left fo r us : "From in ability to let we ll alone;
fro m too muc h zea l fo r the new and contempt for
what is old ; fro m putting k nowledge before wisdom,
science befo re a rt , a nd cleve rness before common
se nse; fro m treatin g patients as caM, and from
makin g the cure of the disease mo re grievous tha n
th e endurance of the sa me-good Lo rd , deliver us. "

