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Lister's Antiseptic Treatment

A Classic of Science’’

Lister’s Methods Paved the Way for Modern Asepsis and
Banished Hospital Gangrene, Once Almost Unavoidable

ON A NEW METHOD OF TREAT-
ING COMPOUND FRACTURE,
ABSCESS, ETC., with observations on
the conditions of suppuration. By [o-
seph Lister. In The Lancet, London,
1867.

THE frequency of disasirous conse-
quences in compound fracture, con-
trasted with the complete immunity
from danger to life or limb in simple
fracture, is one of the most striking as
well as melancholy facts in surgical
practice.

If we inquire how it is that an ex-
ternal wound communicating with the
seat of fracture leads to such grave re-
sults, we cannot but conclude that it is
by inducing, through access of the
atmosphere, decomposition of the blood
which is effused in greater or less
amount around the fragments and
among the interstices of the tissues,
and, losing by putrefaction its natural
bland character, and assuming the
properties of an acrid irritant, occasions
both local and general disturbance.

We know that blood kept exposed
to the air at the temperature of the
body, in a vessel of glass or other ma-
terial chemically inert, soon decom-
poses; and there is no reason to sup-
pose that the living tissues surrounding
a mass of extravasated blood could
preserve it from being affected in a
similar manner by the atmosphere. On
the contrary, it may be ascertained as
a matter of observation that, in a com-
pound fracture, twenty-four hours after
the accident the coloured serum which
oozes from the wound is already dis-
tinctly tainted with the odour of decom-
position, and during the next two or
three days, before suppuration has set
in, the smell of the effused fluids be-
comes more and more offensive.

This state of things is enough to
account for all the bad consequences of
the injury.

The pernicious influence of decom-
posing animal matter upon the tissues
has probably been underrated, in con-
sequence of the healthy state in which

granulating sores remain in spite of a
very offensive condition of their dis-
charges. To argue from this, however,
that fetid material would be innocuous
in a recent wound would be to make
a great mistake. The granulations be-
ing composed of an imperfect form of
tissue, insensible and indisposed to ab-
sorption, but with remarkably active
cell-development, and perpetually re-
novated as fast as it is destroyed at the
surface, form a most admirable protec-
tive layer, or living plaster. But before
a raw surface has granulated, an acrid
discharge acts with unrestrained effect
upon it, exciting the sensory nerves,
and causing through them both local
inflammation and general fever, and
also producing by its caustic action a
greater or less extent of sloughs, which
must be thrown off by a corresponding
suppuration, while there is at the same
time a risk of absorption of the poi-
sonous fluids into the circulation.

Strikingly Corroborated . . .

This view of the cause of the mis-
chief in compound fracture is strikingly
corroborated by cases in which the ex-
ternal wound is very small. Here, if
the coagulum at the orifice is allowed
to dry and form a crust, as was advised
by John Hunter, all bad consequences
are probably averted, and, the air be-
ing excluded, the blood beneath be-
comes organized and absorbed, exactly
as in a simple fracture. But if any ac-
cidental circumstance interferes with the
satisfactory formation of the scab the
smallness of the wound, instead of be-
ing an advantage, is apt to prove in-
jurious, because, while decomposition
is permitted, the due escape of foul dis-
charges is prevented. Indeed, so im-
pressed are some surgeons with the evil
which may result from this latter cause,
that, deviating from the excellent Hun-
terian practice, they enlarge the orifice
with the knife in the first instance and
apply fomentations, in order to mitigate
the suppuration which they render
inevitable.

Turning now to the question how the
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atmosphere produces decomposition of
organic substances, we find that a flood
of light has been thrown upon this most
important subject by the philosophic
researches of M. Pasteur, who has
demonstrated by thoroughly convincing
evidence that it is not to its oxygen or
tc any of its gaseous constituents that
the air owes this property, but to minute
particles suspended 1n it, which are the
germs of various low forms of life, long
since revealed by the microscope, and
regarded as merely accidental concomi-
tants of putrescence, but now shown by
Pasteur to be its essential cause, resolv-
ing the complex organic compounds
into substances of simpler chemical con-
stitution, just as the yeast plant con-
verts sugar into alcohol and carbonic
acid.

A beautiful illustration of this doc-
trine seems to me to be presented in
surgery by pneumothorax with em-
physema, resulting from puncture of
the lung by a fractured rib. Here,
though atmospheric air is perpetually
introduced into the pleura in great
abundance, no inflammatory disturbance
supervenes; whereas an external wound
penetrating the chest, if it remains
open, infallibly causes dangerous sup-
purative pleurisy. In the latter case the
blood and serum poured out into the
pleural cavity, as an immediate conse-
quence of the injury, are decomposed
by the germs that enter with the air,
and then operate as a powerful irritant
upon the serous membrane. But in case
of puncture of the lung without ex-
ternal wound, the atmospheric gases are
filtered of the causes of decomposition
before they enter the pleura, by passing
through the bronchial tubes, which, by
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their small size, their tortuous course,
their mucous secretion, and ciliated
epithelial lining, seem to be specially
designed to arrest all solid particles in
the air inhaled. Consequently the ef-
fused fluids retain their original char-
acters unimpaired, and are speedily
absorbed by the unirritated pleura.
Applying these principles to the
treatment of compound fracture, bear-
ing in mind that it is from the vitality
of the atmospheric particles that all the
mischief arises, it appears that all that
is requisite is to dress the wound with
some material capable of killing these
septic germs, provided that any sub-
stance can be found reliable for this
purpose, yet not too potent as a caustic.

Was Much Struck . ..

In the course of the year 1864 I was
much struck with an account of the re-
markable effects produced by carbolic
acid upon the sewage of the town of
Carlisle, the admixture of a very small
proportion not only preventing all
odour from the lands irrigated with the
refuse material, but, as it was stated,
destroying the entozoa which usually
infest cattle fed upon such pastures.

My attention having for several years
been much directed to the subject of
suppuration, more especially in its rela-
tion to decomposition, I saw that such
a powerful antiseptic was peculiarly
adapted for experiments with a view to
elucidating that subject, and while I
was engaged in the investigation the
applicability of carbolic acid for the
treatment of compound fracture natu-
rally occurred to me.

My first attempt of this kind was
made in the Glasgow Royal Infirmary
in March, 1865, in a case of compound
fracture of the leg. It proved unsuc-
cessful, in consequence, as I now be-
lieve, of improper management; but
subsequent trials have more than real-
ized my most sanguine anticipations.

Carbolic acid! proved in various ways
well adapted for the purpose. It exer-
cises a local sedative influence upon the
sensory nerves; and hence is not only
almost painless in its immediate action
on a raw surface, but speedily renders

1Carbolic acid is found in the shops in_ two
forms—the glacial or crystalline, solid at ordinary
temperatures of the atmosphere; and the- fluid,
which sometimes passes under the name of Ger-
man creosote. The fluid variety is sold in various
degrees of purity. The crude forms are objec-
tionable from their offensive odour; but _the
properly rectified product is_almost fragrant. Dif-
ferent samples, however, differ much in energy
of action, and hence, though I have hitherto em-
ployed the liquid kind in compound fracrure, it
would probably be better to use the crystallized
form, melting it by placing the vessel containin,
it in warm water for a few minutes. Carbolic aci
is almost absolutely insoluble in water, but dis-
solves readily in various organic liquids, such as
the common fixed oils or glycerine.

a wound previously painful entirely
free from uneasiness. When employed
in compound fracture its caustic proper-
ties are mitigated so as to be unobjec-
tionable by admixture with the blood,
with which it forms a tenacious mass
that hardens into a dense crust, which
long retains its antiseptic virtue, and
has also other advantages, as will appear
from the following cases, which I will
relate in the order of their occurrence,
premising that, as the treatment has
been gradually improved, the earlier
ones are not to be taken as patterns.

CASE 1.—James G , aged eleven
years, was admitted into the Glasgow
Royal Infirmary on the 12th of August,
1865, with compound fracture of the
left leg, caused by the wheel of an
empty cart passing over the limb a little
below its middle. The wound, which
was about an inch and a half long, and
three-quarters of an inch broad, was
close to, but not exactly over, the line
of fracture of the tibia. A probe, how-
ever, could be passed beneath the in-
tegument over the seat of fracture and
for some inches beyond it. Very little
blood had been extravasated into the
tissues.

My house surgeon, Dr. Macfee, act-
ing under my instructions, laid a piece
of lint dipped in liquid carbolic acid
upon the wound, and applied lateral
pasteboard splints padded with cotton
wool, the limb resting on its outer side,
with the knee bent. It was left undis-
turbed for four days, when the boy
complaining of some uneasiness, I re-
moved the inner splint and examined
the wound. It showed no signs of sup-
puration, but the skin in its immediate
vicinity had a slight blush of redness.
I now dressed the sore with lint soaked
with water having a small proportion
of carbolic acid diffused through it;
and this was continued for five days,
during which the uneasiness and the
redness of the skin disappeared, the
sore meanwhile furnishing no pus, al-
though some superficial sloughs caused
by the acid were separating. But the
epidermis being excoriated by this
dressing, I substituted for it a solution
of one part of carbolic acid in from ten
to twenty parts of olive oil, which was
used for four days, during which a
small amount of imperfect pus was
produced from the surface of the sore,
but not a drop appeared from beneath
the skin. It was now clear that there
was no longer any danger of deep-
seated suppuration, and simple water
dressing was employed. Cicatrization
proceeded just as in an ordinary granu-
lating sore. At the expiration of six
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weeks I examined the condition of the
bones, and, finding them firmly united,
discarded the splints; and two days
later the sore was entirely healed, so
that the cure could not be said to have
been at all retarded by the circum-
stance of the fracture being compound.

This, no doubt, was a favorable case,
and might have done well under ordi-
nary treatment. But the remarkable
retardation of suppuration, and the im-
mediate conversion of the compound
fracture into a simple fracture with a
superficial sore, were most encouraging
facts.

Case 2. Patrick F

Case 2.—Patrick F , a healthy
labourer, aged thirty-two, had his right
tibia broken on the afternoon of the
11th of September, 1865, by a horse
kicking him with its full force over the
anterior edge of the bone about its
middle. He was at once taken to the
infirmary, where Mr. Miller, the house
surgeon in charge, found a wound
measuring about an inch by a quarter
of an inch, from which blood was
welling profusely.

He put up the fracture in pasteboard
splints, leaving the wound exposed be-
tween their anterior edges, and dressing
it with a piece of lint dipped in carbolic
acid, large enough to overlap the sound
skin about a quarter of an inch in every
direction. In the evening he changed
the lint for another piece, also dipped
in carbolic acid, and covered this with
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oiled paper. I saw the patient next day,
and advised the daily application of a
bit of lint soaked in carbolic acid over
the oiled paper; and this was done for
the next five days. On the second day
there was an oozing of red fluid from
beneath the dressing, but by the third
day this had ceased entirely. On the
fourth day, when, under ordinary cir-
cumstances, suppuration would have
made its appearance, the skin had a
nearly natural aspect, and there was no
increase of swelling, while the uneasi-
ness he had previously felt was almost
entirely absent. His pulse was 64, and
his appetite improving. On the seventh
day, though his general condition was
all that could be wished, he complained
again of some uneasiness, and the skin
about the still adherent crust of blood,
carbolic acid, and lint was found to be
vesicated, apparently in consequence of
the irritation of the carbolic acid. From
the seventh day the crust was left un-
touched till the eleventh day, when I
removed it, disclosing a concave sur-
face destitute of granulations, and free
from suppuration. Water dressing was
now applied, and by the sixteenth day
the entire sore, with the exception of
one small spot where the bone was
bare, presented a healthy granulating
aspect, the formation of pus being
limited to the surface of the granula-
tions.

I now had occasion to leave Glasgow
for some weeks, and did so feeling that
the cure was assured. On my return,
however, I was deeply mortified to
learn that hospital gangrene attacked
the sore soon after I went away, and
made such havoc that amputation be-
came necessary.

Perfectly Conclusive . . .

While I could not but feel that this
case, by its unfortunate issue, might
lose much of its value in the minds of
others, yet to myself it was perfectly
conclusive of the efficacy of carbolic
acid for the object in view. At the
same time it suggested some improve-
ment in matters of detail. It showed
that the acid may give rise to a serous
exudation apt to irritate by its accumula-
tion, and therefore that a warm and
moist application would be advanta-
geous to soothe the part, and also en-
sure the free exit of such exuded fluid.
At the same time it appeared desirable
to protect the crust with something that
would retain the volatile organic acid
more effectually than oiled silk or gutta-
percha, through which it makes its way
with the utmost facility. For this pur-
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pose a metallic covering naturally sug-
gested itself, and as ordinary tin-foil is
unsuitable from its porosity, I employed
thin sheet-lead, and afterwards block-
tin, such as is used for covering the
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jars of anatomical preparations, su-
perior to lead on account of the facility
with which it can be moulded to any
shape that is desired.

Science News Letter, November 1}, 1931

Physicists Study Effects of
Strong Winds on Skyscrapers

Tests Made With Building Model in Wind Tunnel To
Determine the Safety of America’s Giant Structures

NOTHER official government in-
vestigation is getting under way
in Washington. The men involved in
the new probe are studying a problem
of vital concern to every city in America.
The investigators working now are
scientists, and their problem is to find
out whether skyscrapers—including the
ten and twenty story skyscrapers of the
average American city—are safe. The
government is anxious to know if giant
structures give adequate protection to
the thousands of people who work with-
in their lofty walls.

One key question the probing sci-
entists seek an answer to is: Just what
is the effect of terrific winds on sky-
scrapers—winds that often make the
tallest buildings sway ?

In charge of Uncle Sam’s investiga-
tion, the only government skyscraper
probe ever attempted, is the U. S. Bu-
reau of Standards, with a capable staff
of technical experts equipped with
unique new instruments.

Scientists, led by Dr. H. L. Dryden,
authority on aerodynamics for the Bu-
reau of Standards, have already launched
their research program. They have ac-
quired a miniature model of the titanic
Empire State building, which is being
tested under various conditions of wind
velocity. A picture of the model ap-
pears on the front cover of this issue of
the SCIENCE NEWS LETTER.

Under the guidance of the American
Institute of Structural Steel, a series of
tubes have been installed in the four
faces in the outside walls of the actual
Empire State building at three different
floor levels—the 36th, the 55th and the
75th.  Attached to pressure-recording
devices, these tubes measure approxi-
mately the wind pressure and suction on
the building. The location of the in-
struments is such that while pressure is

See Front Cover
being measured on the windward side
of the building, the pull from the partial
vacuum is being recorded on the leeward
side.

Dr. Dryden tells just how Uncle Sam
goes about checking up his model tests
with the actual measurements being con-
ducted on the full size structure. He
says:

Saving for Builders

“Our model was put in the ten-foot
wind tunnel so that we could measure
pressure conditions and wind speed at
the same places on the model’s surface
that are being measured on the building
irself. Experience in wind tests has
taught us that the corresponding pres-
sures and speeds ought to be substanti-
ally the same. If this is so, builders of
great skyscrapers of the future will not
need to go to the expense, trouble and
labor of putting wind and sway meas-
uring instruments in the buildings at
strategic points. For models will do the
work quicker, cheaper and more effi-
ciently.

“However,” Dr. Dryden continues,
“in this connection it should be borne
in mind that our government is not test-
ing the strength of the model under
examination, but is simply measuring
the effect and force of the wind on the
model. We can simulate wind condi-
tions in our wind tunnel up to 70 miles
an hour.

“We fastened the model securely in
the wind tunnel and measured the pres-
sure at a number of widely distributed
pressure holes for different wind speeds
and wind directions. We also attached
the model to suitable balances and meas-
ured the overturning moment and its
point of application.”
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