Editorial Views

A Consideration ()f Control in Research

Two scparate investigations of the hemody-
namic cffects of diethyl cther on man are re-
ported in this issuc of ANESTHESIOLOGY.! ?
These papers are of particular interest because
of the acknowledged competence of the two
reporting groups—Kubota and  associates and
Jones and associates,

In both reports the avowed or implied pur-
pose is to discover the hemodynamic cffects
of ether in human beings who are in a “steady
state” of anesthesia and who have been sub-
jeeted  to minimal preanesthetic medication
and have not had the complication of surgical
operations.

In both reports the authors acknowledge
other efforts to make similar studies but ob-
serve that in these less well-controlled studies
the emergence of interpretable data scems un-
likely.  The philosophic theme of these reports
is much the same and can be expressed in a
statement from once of the papers. “Needs for
the future include more rigorous control of
variables.”

The meaning of the word “control” in these
applications, however, may be more subtle
and varied than the present authors suggest,
To explore this view let us compare four major
hemodynamic variables measured by the two
groups:

Blood pressure: The Kubota group reports no

consistent change.  The Jones group reports
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a consistent blood pressure fall with cther
anesthesia.

Central tvenous pressure: The Kubota group
reports an increase.  The Jones group re-
ports no consistent change,

Cardiac output: The Kubota group reports in-
consistent changes.  The Jones group re-
ports that the cardiac output most often
increases but does not always.  The latter
say too that this variable tends to increase
with time,

Peripheral resistance: The Kubota group re-
ports inconsistent changes; some up, some
down. The Jones group reports that the
peripheral resistance is consistently reduced.

Now consider the measurements of the same
variables reported by Johnsou® Fletcher and
associates,t and Prime and Gray® in three
often quoted and less purely controlled studics
and compare them with those of the Kubota
and the Jones group.

Blood pressure: Johnson and Prime and Grayv
reported that this is consistently depressed.
Illetcher and co-workers reported equivocal
changes  carly  with  consistent  depression
later.  These findings are supported by the
observations of the Joues group but not by
those of the Kubota group.

Central venous pressure: Johnson and Fletcher
and associates found this increased.  Prime
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and Gray made no report.  Here the Jones
group reports cquivocal change while the
Kubota group agrees with Johnson and the
Fletcher group.

Cardiac output: Johnson and Prime and Gray
found an increase ecarly and a decrease later.
The Fletcher group reported that the car-
diac output mostly increased early, but de-
creased later. The Kubota group, however,
reports no consistent change whereas the
Jones group reports that the cardiac output
is most often increased early and increased
in every case later.

Peripheral resistance: Johnson observed a de-
crease. Fletcher’s group found inconsistent
changes, and Prime and Gray did not re-
port. The Kubota group, however, reports
inconsistent change, and the Jones group,
a decrease in the peripheral resistance.

One does not easily see a pattern of con-
sisteney emerging because of the greater con-
trol achieved in these most recent attacks on
this problem.

It is possible that over-rigorous attention to
control by the attempt to remove influences
foreign to the purposes of the study may in-
troduce new and different extraneous forces as
difficult to reckon as those abolished. The
two reports under discussion may provide us
with a specific example of such an instance.
Although it must be acknowledged that the
purposes of the two investigating groups were
similar and their methods much the same, one
(Jones and associates) was much more vigor-
ous in eliminating premedicants as a foreign
contributor to the findings.

Of all comparable data reported by the two
groups, the only ones revealing a startling dif-
ference pertain to the concentration of ether
in arterial blood at the times of hemodynamic
observations. ‘The analytic method used was
the same in cach study. The depth of anes-
thesia was in one study “EEG level 47 with
conditions suitable for abdominal surgery, and
in the other, light enough that spontancous
respiration maintained the carbon dioxide ten-
sion at less than 50 mm. of mercury. Yet, in
the latter, the mean concentration of ether in
the arterial blood was 129 mg. per 100 ml
while it was only 88.5 mg. in the former study.
Beside this husky difference in the concentra-
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tion of cther in arterial blood, the small dif-
ferences in hemodynamic variables presented
scem pale indeed.

One possible explanation of these findings
may bhe developed as follows: Only 88.5 mg.
of ether per 100 ml. of blood is needed to
produce anesthesia if the subject is premedi-
cated as were those in the Kubota group, but
with more rigorous control as in the subjects
in the Jones group, 129 mg. of cther is re-
quired.  Therefore, the premedication con-
tributed the cquivalent of 40 mg. of cther per
100 ml. to the depth of anesthesia in subjects
in the Kubota group.

Another explanation, perhaps just as de-
fensible logically, can be made in this manner.
Some factor such as the unsuppressed stimulus
of anxiety during a prolonged period of an-
ticipation suffered by the subjects of the Jones
group during their initial control observations
and manipulations may have produced hor-
monal, autonomic ncrvous, or other cffects re-
quiring large concentrations of ether for their
abatement. When this extrancous factor (the
unsuppressed stimulus of anxiety) was con-
trolled by the modest premedication used by
the Kubota group, much smaller concentrations
of ether were required in the blood.

Thus it may be that those steps taken to
exclude unwanted cffects may prove to have
a significant and unplanned influence on the
values under observation.

In the conventional sensc there is no ques-
tion which of the two studies under review
here is the better controlled. In a broader
sense it would be difficult or impossible to say.
It is apparent, however, that much more in-
formation is available to us because we have
both of these excellent works to compare, and
because they were done in different ways.
Had they been equally well controlled, in the
conventional sense, it is likely that they would
have yielded less information.

Recognition of the importance of control in
experimentation was certainly one of the great
contributions to human progress, but its forms
are varied and often subtle. There is still
value in assembling careful observations of a
phenomenon in its own habitat (say hemody-
namics during cther anesthesia—as it is used
during surgical operations). The value in-
creases as the accompanying conditions are
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defined.  The value increases even more as
the observations are compared with others
made with somewhat different accompanying
conditions also well defined. Tt may be said
that this is also a form of control.

ALBERT Favrcoxer, Jr., M.D,
Section of Anesthesiology

Mayo Clinic and Mayo Foundation
Rochester, Minnesota
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The New England Journal of Medicine

One hundred and fifty years ago, two Boston
physicians, John Collins Warren and  James
Jackson, collaborated in publishing a weekly
medical journal entitled, The New England
Journal of Medicine and Surgery and the Col-
lateral Branches of Science. Only a few vears
carlier, these same gentlemen had  similarly
joined in founding the Massachusetts General
Hospital.  Their eflorts resulted in the forma-
tion of onc of the renowned medical institu-
tions of the world and @ medical journal that
has continued its wecekly appearance until in
1962 it is celebrating its sesquicentennial, now
under the style of The New England Journal
of Medicine.® 1t may come as a surprise to
many to learn that The New England Journal
is the oldest regularly published weekly med-
ical journal in the world.  Some journals began
appearing carlier, but due to lapses in publica-
tion, have lost claim to the title,  ANESTHESIOL-
ooy is proud to salute The New England Jour-
nal of Medicine and its distinguishied editor,
Dr. Joseph Garland.

? The ancestoral background:

1812—The New England Journal of Medicine
and Surgery and the Collateral Branches
of Science.

1827—The New England Medical Review and
Journal.

1828—-Combined with The Intelligencer  to
form The Boston Medical and Surgical
Journal.

1828—The New England Journal of Medicine.

Perhaps more than any other speciality of
medicine, Anesthesiology owes a particular
debt to The New England Journal for it was
in the pages of an ancestor that the first ac-
counts appeared of the use of a general anes-
thetic for a surgical procedure in man.  The
November 18, 1846, issuc of The Boston Med-
ical and Surgical Journal contained an article
entitled “Insensibility: During Surgical Opera-
tions Produced by Inhaiation,” written by Dr,
Henry J. Bigelow, a surgeon at the Massachu-
setts General Hospital,  In this report, Dr.
Bigelow gives an account of an operation per-
formed on October 16, 1846, upon a patient
anesthetized by Dr. Morton with the alleged
intention of producing insensibility to pain.
The operation, performed by Dr. Warren, was
comparatively slight in extent and involved an
incision near the lower jaw.  During the op-
eration, the patient muttered, as if in a semi-
conscious state, and afterwards stated the pain
was considerable, though mitigated.  This was
thought to be some defect in the process of
inhalation.  The next day, another patient in-
haled the substunce during the removal by
Dr. Hayward of a fatty tumor of considerable
size. The operation lasted four to five min-
utes, after which the patient said he had felt
no pain even though he had portraved ocea-
sional signs of uncasiness.  Dr. Bigelow de-
scribes the use of the agent in four additional
cases. One of these demonstrated excitement
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