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SPRAY. ¥l

out after the stitches are inserted, septic air may be inclosed
in the cavity of the wound, and may give rise to putrefaction if
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complete aseptic precantions,

the trough containin
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and various other pointa

the spray has not been playing over the wound while the
stitches were being introduced. |

During the course of an operation any instrument which has
been once purified, if kept in the spray, even though covered
with blood, remains pure, and may be introduced into the
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KOCH'S METHOD, 283

dressing. The explanation of their absence must therefore
be that the circumstances which permit of the entrance of
mierococei are not such as to allow the advent of bacteria.

It was thus satisfactorily established that there was a very
marked difference between the discharges of aseptic wounds
and of those mot treated aseptically. IFrom the former,
organisms were generally absent till about the end of the case
when the dressings were left on for several days. In the
latter, organisms are present, even within the first twenty-four
hours.  Again, in the former, when organisms did appear they
constantly belonged to the group of micrococei, in the latter
rod-shaped organisms were frequently present as well, and
generally in large quantities if there was any putridity in the
wound.

It was just possible that an objection could be brought
against these results to the effect that organisms might have
been present in the discharge of aseptic wounds, but that they
were unable to develop in the fluid used for cultivation. To
obviate this objection as far as possible T used a variety of
cultivating fluids and got the same results with all.

During the spring and summer of 1880 I renewed the study
of this subject in a different manner. I adopted Koch’s
method of staining bacteria'! and I employed it in all Mr.
Lister’s cases from the beginning of March till the end of June
(four months), and my results confirm in every respect those
which I had got by the method of cultivation.

I find that, in the first few days after an aseptic operation no
organisms can be found in the discharge, and that, when they
ultimately do appear, they are micrococei, not bacteria. On the
other hand, after operations not performed aseptically organisms
are generally present from the first, and as arule these consist of
bacteria as well as mierococel.

The principle of this method of staining is that various
aniline dyes, more especially methyl violet, fuchsin and aniline
brown, stain chiefly the nuclei of cells and bacteria ; though these
are generally the only bodies stained, yet in some cases, especially
if the staining is excessive, other albuminous granular matter
may also become coloured. However, even where such is the case

1 Bee Cohn's Beitrige zur Biologie der Pflanzen,
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418 RESULTS OF ANTISEPTIC SURGERY.

irrigation or by antiseptics, could not do. It has not only
diminished, but when properly employed, it has abolished in-
fective disease. That this result has not been simply due
to cleanliness, as has been suggested by some, is shown by
numerous facts, such as those mentioned by Nusshaum (p. 394)
and Volkmann, and also by the results of the use of thymol
(p. 404).

Nor must I forget to mention the results obtained in
ovariotomy, although these are not test cases. For the peri-
toneum has a wonderful power of destroying causes of putre-
faction, or of rendering them inert by rapidly removing the
fluid in which they might grow. Thus, dust-laden air has
been injected into the healthy peritoneal cavity without bad
results, though, if ascitic fluid were present, orif the peritoneum
were unhealthy, there would almost certainly be fermentation,
and probably, as a result of this, depending on the amount and
nature of the irritating products formed, peritonitis. In. the
healthy peritoneum, which absorbs fluids with immense rapidity,
there is no fluid for the organisms to develop in, and thus
they are left in contact with active healthy living tissue, which,
as we have seen from experiment, rapidly destroys. them.
Hence the case of ovariotomy is by no means a test.

There are certain cases, however, to which I must now
allude, in which there is not the same tendeney to destruction
of organisms, but where there is opportunity for them to
- develop, and where the admission of septic dust is liable, as
experience has shown, to be followed by very serious conse-
quences. An example of such a case is where organisms are
admitted into a healthy joint. Here fluid is present, in which
they ean develop, and here also all parts of the living surﬂwfss
are not in contact, and, therefore, organisms may be presaFt: in
the fluid of the joint and yet not in contact with healthy .Iwmg
tissues. This is, then, a test case, for here n:lrg}m.isms? if ad-
mitted, will as a rule grow. We must therefore Inquire, _hﬂw
hich might involve the entrance of organisms into

nder the various methods of trentmept.
ar conditions,

injuries w
healthy joints behave u hds

Then, again, in chronic abscesses we have simil i
Here the fluid is practically under the same conditions as if

“t were in a flask ; the walls of the cavity are probably not even
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ASEPTIC COURSE. 421

“ then drilled obliquely, avoiding the cartilage, and, a pinc:F: of
strong silver wire being passed along the drill-tracks, the h':llg—
ments were firmly tied together. The two ends of the wire
were then twisted together and left of sufficient length to pro-
ject from the wound. A drainage tube was introduced .1n'r.n
the incision superficial to the patella and brought out nf‘ t.} e
upper angle of the wound. The remainder {}f_ the line of in-
cision was stitched. A large antiseptic dressing was applied
enveloping the whole of the thigh, and the limb was placed
on a posterior splint. The foot of the bed was raised on
blocks so as to make the discharge flow upwards.
After-progress.—The atter-progress of this case was typical.
There was never the slightest pain or constitutional disturbance
(see Fig. 77). On the following day (December 15) the dress-

S & | i 17 |8 El e
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Fig. T7T,—TEMPERATURE CHART I'ROM A CASE OF OPERATION FOR
FRACTURE OF THE PATELLA. (Mo. 21, p. 434

ing was changed and a fresh dressing re-applied ; there was no
pain or swelling of the joint. On December 17, the dressing
was again changed, and a portion of the drain was removed
from the joint. On December 19, the superficial drain and
part of the remaining drain for the joint were dispensed with ;
most of the stitches were taken out. At the next dressing, on
December 24, the remainder of the drain and the rest of the
stitches were removed. On December 31, the wound was
again dressed, and was found to be quite healed, except a minute
speck, where the drain for the joint had been. This was found
to be quite healed on January 5, when passive motion was be gun,
The wire was removed on February 9, and bony union was
tound to have taken place. When the patient was discharged
on February 15, the movements of the joint were perfect
throngh an angle of 45 ; patient could kick vigorously.
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aseptic treatment is not employed, is, that slonghing of the con-
tused and lacerated tissues occurs toa greater or less extent, and
very generally portions of the broken frzlgmuuf;_s of the h.n_mu be-
come necrosed. This process is accompanied with a I{{'rnsltlffrall}le
amount of suppuration. If, however, the \T:'{}l.‘lllil i8 1‘*:1]{1(31‘&:}{
aseptic, and if the irritation of the antiseptic is excluded, this
sloughing and suppuration does not occur. The wound be-
comes filled with blood-clot ; the interstices between the frag-
ments of lacerated tissue also become filled up; the whole
remains unaltered for many days, merely assuming a greyish
appearance on the surface, but after some days, on scratching
this clot, it bleeds, showing that it has become vascularised,
and on detaching the superficial layer the greater part, or
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FiG. 78.—TEMPERATORE CHART PROM A (ASE OoF COMPOUND FRACTURE,
IN WHICH THE ATTEMPT T0 ERADICATE THE CAUSES OF FERMEKTA-
TION WAS UNSUCCESSFUL, AND WHICH THEREFORE BECAME A SEPTLC
CASE (CASE 26, p. 472).

indeed the whole of the wound, will be found to have become

covered with epithelium. (This process will be more minutely

discussed hereafter.) There is no suppuration at all from the
wound, and no separation either of dead skin or tissue, or of
dead bone. If, however, no protective be used, or the wound
be deluged with strong carbolic acid, the superficial layer of
the clot becomes irritated, and when vaseularised, granulates,
and suppuration oceurs from its surface; at the same time, the
portions of dead tissue being impregnated with carbolie acid,
become irritating, cause granulation and suppuration where
they are in contact with the living parts, and are thus separated
as sloughs. The sloughing in this instance, however, is not as
a rule nearly so extensive as in the ecase of a septic wound.



4G4 RESULTS OF ANTISEPTIC SURG ERY.

The constitutional condition also depends in the main on the
suceess or failure of the attempt to render the wound as-'epf-ic
If the attempt fails, the temperature is generally high ’aq m
other septic cases (see fig. 78); if, on the other hanci ith is
successful, the temperature generally remains normal or ’nearlv
g0, though it may be high for a few hours after the injur.v
(see fig, 79). (I shall not go into this matter further at }n-é-
sent, as I intend to diseuss it more fully in a future {.'hupter.}
The general well-being of the patient also closely corresponds
to the septic or aseptic state of the wounds ; if the wound is
septic and the temperature high, the patient generally feels ill
and has other symptoms of fever; if, however, the wound i;

= - -r -I- - | - -: = g
M Ejd EfM E|/M Ef ClM € E:MEF-'FVEE!ML"'_II‘.E"-'[
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Fig. 79.—TEMPERATURE CHART FROM A CASE oF CoMPoUND FRACTURE
WHICH FOLLOWED AN ASEFPTIC COURSE (CASE 23, p. 472).

rendered aseptie the patient feels practically in a normal state
of health.

In the case of compound fractures made by the surgeon, the
progress of the wound and the constitutional state of the
patient are similar to those described as typical of operations
on joints (p. 421); and I need not repeat what I said there.
In performing these operations a free iucision is made down
to the bone with the various aseptic precautions; the bone is
chiselled or sawn across, or a portion of bone is removed accord-
ing to circumstances; the bleeding vessels are secured; a
drainage-tube is introduced down to the bone; as a rule, no
stitches are inserted ; and the dressing is applied according to the
ordinary rules previously deseribed. In a few hours the wound
is filled with blood-clot, which becomes vascularised and organ-
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SPINAL ABSCESSES NOT TREATED ASEPTICALLY, 539

good health and strong, while when they were admitted they
were in some cases miserable, weak, emaciated creatures.

This success after opening spinal abscesses aseptically has
been obtained by several surgeons who have used the method
carefully, while, on the other hand, surgeons who have been
apparently successful with other wounds have failed in these.
This is the case in which perhaps of all others faulty manipula-
tion becomes evident. For in an ordinary wound, as we have
seen, the healthy tissues may destroy causes of fermentation
should they accidentally enter the wound, but in an abscess
cavity like this, such destruction will not occur, and therefore a
slight error which might not matter and might escape notice in
the case of a wound, will entirely upset the result here. These
cases are really tests as to whether a surgeon is thoroughly
versed in the details of the aseptic method ; and till a surgeon is
able to reckon on success in these instances, he ought not to
venture on operations of convenience, such as many operations
on joints, &e., in which failure is apt to be followed by grave
consequences, nor ought he to bring forward his own experience
as telling for or against the aseptic system.

When I come to look for comparative statistics on this
subject I find none. During the Edinburgh period I do not
find mention by Mr. Spence of a single case of this kind, nor do
I find reference to them by other statisticians. I have, however,
in the history of this subject referred at length to the views of
surgeons on the dangers of opening these abscesses, and we have
seen that when they were freely opened and kept open, death
was looked for in the vast majority of cases. The only methods
which yielded any sort of satisfactory results were the valvular
method and the method by aspiration.

At the meeting at St. Thomas’s Hospital, to which reference
has ’t:teen already made, Sir James Paget said, ¢ A few years ago
I believed that I had never seen a patient recover after the
opening of a lumbar or a psoas abscess with a free incision : T
could not remember one who had not died before the ﬂper:ed
abscess had healed. Of late years I have known such abscesses
opened with complete impunity under antiseptic treatment ; and

tl?ere has seemed nothing but this treatment to account for the
difference of results.’
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what the nature of the enemy is with which we have to contend.
The mode in which Mr. Savory proposes to meet the require-
ments of his definition is the following: ¢ Taking a case, say,
of amputation through the thigh, or of excision of the breast,
I should treat, the wound in the way following. Having care-
fully arrested all hemorrhage, using most probably the car-
bolised catgut ligature, and having gently removed any
particles of blood-clot that may have lodged on the surface,
employing only clean water or sponges just rinsed out of it, I
should, without any further interference with the surface of the
wound, bring the edges together, adapting these as nicely as
possible with silver-wire sutures. I should not in any way
attempt to close the wound completely, but I should leave
spaces between the sutures, perhaps from one to two inches
long. Then, over the course of the wound and for some distance
on each side of it, I should place a layer of folded lint which
had been previously well soaked in olive or almond oil contain-
ing one part in about 50 of carbolic acid. Over this again I
should place two or more layers of dry lint, either with or with-
out cotton wool; so arranging this as, by gentle and equable
pressure, to secure without any violence, as far as practicable,
the accurate adaptation of the surfaces of the wound through-
out, avoiding thus any considerable cavity in the interior. I
should secure all this by strapping or bandage, or both, so
adjusting these that they may be hereafter removed with the
least disturbance. I should place the patient and the wound
in the most comfortable position possible, having especial
care to the fact that fluids, as they form, may flow outwards.
- « « As a rule I do not disturb this arrangement for forty-eight,
hours, although very often I change the dressing and inspect
the wound after twenty-four. . . . The dressings are removed
with the utmost gentleness, and the state of the wound carefully
inspected. Especially is attention directed to whether there is
any tendency to the lodgment of fluid ; whether that which
forms can escape freely ; whether there is much tension of the
edges. . . . If the wound presented no other evidence than
that of satisfactory repair, I should dress it as before, and pro-
ceed in this fashion, dressing and examining it daily or less
frequently, according to circumstances. But if at the first


































































EXPERIENCE NEEDED FOR ASEPTIC WORK. 55

before to commence with one of these operations on the living
human body. It is just the same with aseptic surgery. For
its proper practice are required a scientific trnin}ng, and more
especially, a training in experimental work with its tlmnsequent
acquirement of patience and dexterity. Let the beginner com-
mence its practice in simple wounds where but little harm “'1_11
result from his failures, or, better still, let him try some experi-
ments on fluids contained in flasks. Then, just as the operator
feels his way to more serious operations, so the surgeon operat-
ing aseptically extends the application of his method ; and just
as the experienced operator may proceed with confidence to
operations which in the hand of an inexperienced man would
be very doubtful procedures, so the surgeon practising Listerism
may with confidence in its protection perform operations which
would otherwise be unjustifiable, such as many of the opera-
tions of convenience of which we have been speaking. He has
then chiefly to consider whether the advantage to be derived
from the operation is worth the inconveniences attending its
performance. Of course if one has to deal with a large num-
ber of cases one cannot say that all of them will do well : in
some one or other the experiment may fail. Where there is a
large number of cases or a continuous run of successes the sur-
geon may become less particular than in any special case which
he has determined to keep right, and an accident might occur.
But we may fairly put the matter in this way: given any
simgle case, say of incision into a joint, the surgeon may reckon
with certainty that in that particular instance no harm will
result from the operation. When, therefore, the surgeon under-
takes omne of these serious operations he should realise the
dangers which are run and the means of avoiding them, and
should devote his most careful attention to the case in ques-
tion throughout the duration of the treatment. If this is done
it is right to undertake such operations if their performance
can increase the usefulness of the patient.

I have said that operations performed aseptically, where the
wounds remain aseptic and where they are properly treated
otherwise, are not followed by any local or constitutional dis-
turbance, and I must now say a few words on this point. And
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n76 RESULTS OF ANTISEPTIC SURGERY.

operation, or if the operation has not caused shock, he is, on
recovery from the effects of the chloroform, practically as well
as before. His appetite 1s perfect, and I ms 1y say here that
after operations performed aseptically there is no reduction of
diet even for a few days; an hospital patient remains on full
diet, and a private patient may have anything he fancies pro-
vided it is wholesome, and the more nutritious the food the
hetter. Indeed, after the opening of a psoas abscess, or after
an operation which rids the patient of some depressing disease,
such as a carious joint, the appetite which was previously
very imperfect returns in a few days, and hunger becomes the

Fiz. 80.—TEMPERATURE CHART.

Teampoerature ehart from a case of MacEwean's operation for donble genn valgnm (Case 69, p. 488).

patient’s chief trouble. At the same time there is no fever, as so
frequently occurs after operations treated otherwise. I do not
propose to discuss here the subject of temperature after opera-
tions ; to do so would require much space, and our knowledge
of the origin and regulation of temperature changes in the
living body is as yet so imperfect that we could not come to
any definite conclusions. I shall therefore content myself with
referring to the following facts.

After an operation performed aseptically, and in which there
is mo cause of elevation of temperature, such as tension, the
temperature remains normal ; or if the operation has been at all
extensive, the following changes are observed, of which Chanrt
XXXVI., fig. 78 (Case 69, p. 488), 1s a very good example.
In this case both femora were divided, 7.e. a compound fracture
of each femur was made, on the same day: the temperature
previous to the operation was 99° 7. : on the evening of the
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operation it had fallen to 96-8°: on the following morning it
was 100:6°, and then it again rapidly fell to the normal, being
on the same evening 99-3°. Asa rule the temperature after
operations performed aseptically resembles this ex.ample: the
temperature is below the normal on the evening oi‘ the npe}"u-
tion, it then rises to or above 100° reaching its highest point
on the following morning or evening, and then rapidly falls to
the normal line again. In some cases before reaching the
normal it fluctuates for a day or two between 99° and 100°, but
this fAuctuation is not within the range of fever temperature
but within the normal range! It is very seldom that the
pulse rises in equal proportion, indeed it generally remains
normal.

This normal? temperature may be disturbed for various
reasons, but especially when tension and retention of secretions
occur, The elevation of temperature which follows imperfect
drainage is often verymarked. Among the cases narrated in detail
there isno good example of elevation of temperature from tension:
I may therefore quote the following instance. A little boy had an
unreduced dislocation backwards of the bones of the forearm of
six weeks’ standing. On December 9, 1876, Mr. Lister cut
down on each side of the joint, opened it, and succeeded, after
detaching the muscles from the condyles of the humerus, in
reducing the dislocation. The parts were very tense after
reduction, and the primary rise of temperature reached 101° on
the day following the operation, and remained at that level for
thirty-six hours; it then fell rapidly as usual. On December
14th Mr. Lister moved the joint for the first time. That even-
ing there was profuse hemorrhage, which ceased on removing
the dressing. A fresh dressing was applied, but the hemor-
rhage went on into the limb, which was next day very much
swollen and distended with blood. The temperature rose
rapidly and continuously till it reached 104:4°, On December
16th incisions were made into the arm to evacuate the blood

" It has been pointed out by Wunderlich that after disturbance of the

temperature the curve often fluctuates for a day or two before regaining the
normal.

* Mere elevation of temperature without other symptoms cannot be called
fever. Fever is indicated by & combination of symptoms, and an elevated
temperature is only one, though the most striking, feature of the febrile state

BT
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clots; on the following day the temperature l::*g;;u to fall, and
on the morning of the 18th was 100-8°. After some oscilla-
tions about this height it rapidly fell to normal, Here in the
first instance, coinciding with tension of the parts after the
operation, the primary rise reached 101° and did not fall at
once, but remained for some hours at that height. Then it
fell ; but the parts became greatly distended with blood, there
was great tension, and coincidently with this the tL’.]Ill]l:]‘EltLII‘E
rose rapidly and to a considerable height, and again fell when
the tension was got rid of. The pulse at the same time in-
creased in rapidity, being on one ocecasion 144,
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Fi1G. 81.—TEMPERATURE FROM A CASE oF COMPOUND FRACTURE, IN WHICH
THERE WAE GREAT DIFFICULTY IN BETAINING THE FRAGMERTS IN
POSITION (CASE 27, P. 472).

Why it is that the accumulation of discharges and the con-
sequent tension should be accompanied by rise of temperature,
often very rapid and high, is a very debateable question, and
one which can hardly as yet receive an answer. At first the
impression was, that this rise of temperature was due simply
to the effects of the tension on the nervous system; that it
was, in fact, a nervous phenomenon. There can be no doubt
that several instances of elevation of temperature in children
and hysterical women after operation are in some way or other
reflex phenomena. Thus in a child the presence of a tight
stitch may be accompanied by a rise of temperature, which
subsides as soon as the offending cause is removed. Probably
this is the reason for the rise of temperature in Case 27, p. 472
(see fig. 79). In this case great difficulty was experienced in
keeping the upper fragment in position and there was therefore
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eases where little or no blood is lost. In aseptic cases it is
probably a nervous phenomenon, more especially as r_.]nr. pulse
rate in no way corresponds. I cannot discuss this matter
further, as much space would be required, and we do not yet
know enough about the origin and regulation of the tempera-
ture of the body. One fact is, however, apparent, that besides
the ordinarily l:eu-uigllisud elevations of temperature after opera-
tions there is @ transitory elevation whick occurs soon after the
operation and as an imvmediate result of it, and which can be
readily recognised when all other disturbing causes are excluded.
I have not met with any instance of the high temperature
which Volkmann has after a large proportion of his operations,
and which he has termed ¢aseptic fever, and I do not under-
stand it at all.
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Frc. 82, —TEMFERATURE CHART FROM A CASE WHERE THE ANKLE JOINT
WAE INCISED IN A HAEMOPHILIOUS PATIENT, AND WHERE HEMORRHAGE
RECURRED BEVERAL TIMES (CASE 16, 7. 430).

I[f one compares the temperature in cases which are treated
aseptically with that of those.which are not, the contrast will
be found to be very marked. I do not of course by any
means infend to say, that the temperature is always high after
operations which are not treated aseptically; far from it.
Many wounds not treated aseptically heal by first intention, and
in these there is, of course, no elevation of temperature or merely
the ¢ aseptic curve.” Further, in many wounds in which fer-
mentation of the discharges occurs the discharge is drained
off and but little can be absorbed; and in other cases the
wounds are small, or the conditions for absorption are not
favourable. In these instances there will often be no marked

elevation of temperature. But in a great number of severe
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operations treated by the ordinary methods of cleanliness, as
described at p. 542, there is marked elevation of temperature—
traumatic fever
or py@mic temperature. Look at the temperature chart of
Case 22, p. 434 (see fig. 81), and contrast it with that of Case

-and in some cases this passes into a septicemic
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Fig. 83, —TEMPERATURE CHART FROM THE (ASE OF REMOVAL OF LOOBE
CARTILAGE FROM THE ENEE-JOIXT IN WHICH FERMENTATION OC-
CURRED (SEE (ASE 22, p, 434).

15, p. 430 (see fig. 82). In the former case we have a small
operation performed on a joint, but fermentation occurred in
that joint. As a result we have a severe attack of fever.
(Here it is interesting to note that there was no ?';E-!E'J'-f;f{r{f'l’.f."t!ﬂ
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Fra. 84 —TEMPERATURE CHART FROM A CASE OF OPERATIOXN FOR RECENT

FRACTURE OF THE PATELLA (CAsE 15, P. 4300,

In the latter case we have an operation of

hut the causes of fermentation were excluded,
i

correspondingly normal temperature. I'he

ytie and sept ic temperatures 18 also often

fermentation.)

greater severity,
and there 18 a
difference between asej
very marked after serious injuries or operations such as com
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pound fractures. Contrast the temperatures in the cases of
compound fracture, In eight cases of compound fracture pro-
duced aceidentally putrefaction oceurred. In four of these
(Cases 14, 17, 20, 29) it is stated that the temperature ranged
for several days after the injury between 100° and 103° or even
higher. In one case (No. 4), though there is no statement as
to the temperature, there can be no doubt, from the deseription
of the case, that it was high. The temperature charts of three
cases are given here, and in two of them (Cases 12, 26) it
will be seen that traumatic fever was present, while in only one
(No. 40) was there a normal temperature. In one case (No.
58), in which putrefaction occurred after operation, amputa-
tion was performed chiefly because the temperature was rising
rapidly ; and in another, of which the chart is given (Case 68,
Chart 35), there is little doubt but that some form of organism
got in, and here also we have a high temperature. (ontrast these
with the highest temperatures in cases of compound fracture
produced by the surgeon and treated aseptically. The differ-
ence is so marked that I need not dwell on it.!

If we contrast the local and constitutional course of wounds
which are not kept aseptic with the foregoing description of
aseptie wounds, we see a very marked difference.

Look at the cases treated with antisepties but not aseptically
in the foregoing tables. In one case of wound of joint (No. 3)
putrefaction was not avoided, and the case therefore became,
as I have previously pointed out, one treated with antiseptics
but not aseptically. Here fever and inflammation set in, and
threatened to be so serious in their results that it was considered
advisable to amputate. In one case of operation on a healthy
joint (No. 22) the wound was not kept aseptic, and thus the
case became one treated with antiseptics but not aseptically.
(It was dressed throughout with the ordinary gauze dressing,

1 With regard to the temperature charts published in this work, I wish to
state that they have not been in any way selected ; 1 publish all the tempera-
ture charts which I have been able to obtain, Till 1877 temperature charts
were not in nse in Mr. Lister's wards ; the temperatures were noted ona card,
and it was seldom that the clerk took the treuble to copy them into the books,
unless, indeed, the case was a serious one, and the temperature high. Hence

the average of the temperatures in the charts is probably higher than it ought
to be.
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PROGRESS OF WOUNDS UNDER OPEN TREATMENT. 587

simply as the result of the swelling of the flaps, combined in
one or two instances with injury to them. Kronlein also states
that necrosis of the end of the divided bone occurred very fre-
quently—in 19 out of the 58 cases, 1.e. in 32+7 per cent. This
happens less often in the cases where the edges of the wound
are brought together, but Krénlein tries to make out that this
is chiefly because many of the patients in whom it would have
oceurred die before it has time to take place. This explanation
is, however, to a great extent, incorrect; for the true expla-
nation of the absence of necrosis in many cases where primary
union is aimed at is that primary union has occurred over the
bone, and hence the acute suppurative inflammation of the
bone due to the contact of irritating materials, which results in
acute necrosis, does not_take place. The aseptic method, by
preventing this inflammation, renders it a matter of indifference,
from this point of view (the chance of necrosis), whether
primary union occurs or not.

Further, in cases treated by the open method there is
generally more or less fever, showing that absorption is oceurring
from the wound in spite of the free escape of discharge, or
indicating the presence of inflammation in the wound. Krimn-
lein does not enter into details on this subject, but he mentions
the fact, that in only six, or 87 per cent., of the amputation
wounds treated (67 in number) was there no rise of temperature ;
the temperature in these six cases hardly ever went above
100° F. This small proportion of cases in which there was no
fever contrasts markedly with the results after aseptic operations.

The open method also possesses other disadvantages which
make the contrast with the results of the aseptic method still
more marked. Thus there is a constant tendency to the for-
mation of crusts, which are apt to lead toretention of fluids and
their fermentation beneath the crust; thus the wound loses
the advantages of the open method. Other disadvantages have
been previously alluded to.

The local results of treatment by irrigation and the water-
bath are also not so good as those after aseptic treatment, and
these methods possess several disadvantages. These disad-
vantages have been previously mentioned, and I need now only
allude to one or two. Thus the water is apt to run into the













TREATMENT OF CARBOLIC ACID POISONING. 501

very careful in attributing elevation of temperature in their
cases to carbolic acid poisoning.

In Mr. Lister’s practice, and in that of many other surgeons
who use carbolic acid freely, but who operate aseptically, carbolic
acid poisoning is a thing of very rare occurrence, indeed I ‘{‘“13’
know of two cases treated by Mr. Lister in which serious
symptoms were present.! The reason of this is that Mr. Lister
brings carbolic acid as little as possible in contact with wounds,
but acts strictly in accordance with the aseptic principle, and
applies it freely to everything which may come in contact with
the wound rather than to the wound itself. He does not irri-
gate wounds, nor inject them, nor even wash away the blood and
dirt from the line of incision. The surgeons who see the most
numerous examples of carbolic acid poisoning are those who,
led away by the dogmatic statements of eminent men to the
effect that the good results of Listerism are solely due to
cleanliness, apply this view to the treatment of their cases,
irrigating and washing wounds freely with carbolic acid, to the
great detriment of the wounds and the patients.

In the treatment of carbolic acid poisoning the first thing
is of course to remove the carbolic acid. This may be done
without at the same time abandoning the aseptic method. By
the use of eucalyptus gauze,® or by the use of salicylic or
iodoform dressings, the patient may have the benefit of the
exclusion of organisms without the risks of poisoning. In
severe cases Nussbaum advises the subeutaneous injection of
three milligrammes of sulphate of atropia, which he says has a
beneficial effect on the vomiting and salivation ; he also advises

! In both of these cases there was elevation of temperature, but it does not
necessarily follow that it was due to carbolic acid. The discussion of this
subject, and the speculations in which one might indulge with regard toit, are,
however, not suited for the present work. :

* 1 have examined, by means of Koch’s method of staining bacteria, a
number of wounds treated with eucalyptus gaunze, and in a very considerable
proportion of them baecilli were found. I therefore cannot recommend the
encalyptus dressings as being equal to those with carbolic acid. As we have
already seen, micro-organisms are not found in wounds treated with carbolic
acid, or, if present, they are only micrococei, I have not found bacilli under
carbolic dressings.  On the contrary, with eucalyptus oil, though sometimes

no organisms are present, yet in a considerable number of cases bacilli may
be found ; micrococei are but seldom seen, '



























































































