The mortality after operations of amputation of the extremities : and the
causes of that mortality / by Arthur Ernest Sansom.

Contributors

Sansom, Arthur Ernest, 1839-1907.
Bryant, Thomas, 1828-1914
Royal College of Surgeons of England

Publication/Creation
London : John Churchill, 1859.

Persistent URL
https://wellcomecollection.org/works/xj4pu935

Provider

Royal College of Surgeons

License and attribution

This material has been provided by This material has been provided by The
Royal College of Surgeons of England. The original may be consulted at The
Royal College of Surgeons of England. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/




























4

the ancients, without sensible means of controlling hemorrhage,
and with an inrooted dread of its occurrence, shrank from an
operation where bloodshed was so great. Accordingly, in the
infancy of surgery, it was never performed. In the age of Hippo-
crates, whose, creed yet was, * Physic |—the Knife! —Fire!” the
operation seems to have been confined to the removal of mortified
parts. It was not until Celsus that there was any improve-
ment ; he extended slightly the list of circumstances under which
the operation should be undertaken, and he distinctly specifies in
his work a method of arresting hemorrhage by ligatures on the
bleeding artery. After him was an age of * Cimmerian gloom.”
We can easily realise how fatal the operation was then, and glory
that we in this age neither are subject to the use of, nor employ,
the red-hot knife, nor other potential-indeed, cautery.

Guido di Cauliaco (Gallice Guy de Chauliac), humanely
encased the member whose removal was desired, in pitch-plaster,
and, applying a tight band, allowed it to mortify off spontaneously.
The invention of gunpowder, though it gave more opportunities
for amputation, caused no improvement in our ancestors’ practice,
until came Ambrose Paré — thanks to him for the abandonment
of the disgraceful styptics and eausties, and the adoption of Celsus’
idea of ligature of bleeding arteries! Yet, of course, time elapsed
before the ancient system was discontinued. In the middle of the
17th century, rose our own Wiseman. Amputation was divested
by him of many of its terrors, and the mortality after it was
lessened. In military practice he enforced primary (immediate)
amputation, and surgeons began to disbelieve in the peculiar
venom hitherto supposed to have existed in powder and ball. The
essential steps of the operation now were (1) the application of a
ligature around the limb about two inches above the point at
which it was desired to amputate (2), drawing up the museles and
incising as far as the bone with a large curved knife, with the
back of which the periostenm was scraped off, (3) the sawing
through the bone and ligature of the arteries after the manner of
Paré.  After the operation, the cut muscles were drawn over the
bone and fastened by stitches or bandage.  Still, the wound was
dressed with styptics. The circumstances adverse to the success
of the operation now were (1) the size of the wound (so large a
part of the stump being without a fleshy covering), and the conse-
quent long and profuse suppuration, (2) the slowness of the stump
to heal, (3) the exhaustion attendant, the ends of the bones being
left projecting. About 1679, the idea of a flap occurred to Mr.
Lowdham, of Exeter, and was put in practice by his brother, Mr.
Yonge—its formation, its being adapted over the face of the stump
and sewn by four or five stitches (in fact nearly as the operation
is at present done) is deseribed by the latter.
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The next improvement was the use of the tourniquet in the
operation. It now began quickly to assimilate that of our own
day. Petit abolished the large crooked knives, and invented those
of less terrific form now in use ; yet Petit put too much confidence
in pressure instead of ligature. Now were established the two
ways of performing amputation—the cirenlar method, i.e. the old
operation, modified from time to time—and the newly-introduced
flap. The former was practised and improved by Alanson ; the
latter received many improvements at the hands of Hey, Chopart,
Dupuytren, Larrey, Lisfranc, and Liston.

Such then is a brief—not, history of amputation—but historical
resumé of the most special circumstances affecting the increase or
decrease of the rate of mortality after the operation,

We now come to the investigation of the question—What has
been the fatality of the operation in late years? On this point,
the results of observers are very conflicting; some, as I shall
presently tell you, argue that the rate of mortality after the opera-
tion, has been inereasing ; others hold that it has been diminishing,
To establish arguments on this question from statistics, we must,
I think, allow one or two axioms. We must not expect absolute
exactitude in our tables and judge that a solitary result will
establish a truth. But when we take similar fields of observation,
aud periods of time nearly similar in their duration, our results
at any rate establish a high degree of probability. The following
tables have been compiled partly from Mr. Guthrie’s commentaries,
partly from the records of the London Medical Society of Obser-
vation, which, through the kindness of Mr. Henry Lee, I have
been enabled to consult; and partly from the records, so valuable
because so circumstantial, of individual operations, published
periodically in the ¢ Medieal Times and Gazette.” 1 must say a
word or two as to the manner in which the results in the latter
case were arrived at. Before I had finished the compilation
from the papers, Mr. Teale, of Leeds, in his work on Amputa-
tion, came to my aid. From this latter I obtained the result of
thigh and leg amputations, to which, each year, I added those of
the upper extremity, obtained from the **Medical Times.” From his
results, Mr. Teale strikes out the cases which are  under treat-
ment.” I cannot consider this quite just; the error, whether they
be retained or ignored, will certainly be small ; but the probability,
I think, is far greater that these have recovered than that they
have been unsuccessful.  Especially for this reason : that one sees
recorded in the ¢ Medical Times” report, occasionally, that the
case “So and So reported as under treatment has died.” Evi-
dently a supervision has been exercised over these cases,

In these tables the cases “under treatment,” unless other-
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Is the operation of amputation, caterss paribus, followed by a
areater rate of mortality than other capital operations ¢ According to
the following table, it would appear that the operation for the cure of
strangulated hernia is more fatal than amputation, while the latter
is attended with much greater mortality than lithotomy.

TasrLe IV.

Comparative Mortality after Capital Operations. Mortality in
London Compared with that in the Frovinces.

Amputation. Lithotomy. | Herniotomy.
London Practice, 1837-42 31-7 - 50
y 3 1856 2774 266 47-78
Provineial ,, = L 26:15 \ 12-34 I 2717 |

One cannot fail here to be struck with the decided success of the
Provincial over the London practice. No doubt this cannot be
taken as the absolute expression of the value of the former above
the latter, but its comparative success is beyond a doubt.
According to Mr. Teale, it would be about one and a half per
cent. more favourable in the case of amputation of the thigh and
leg.

"The cases coming under the treatment of London surgeons are,
most probably, those of patients more debilitated than such as
require amputation in the country. But this seems not to be all—
the depressing atmosphere of a London hospital must have its
share. This is full of significance. How desirable it would be
to have a hospital for patients requiring {formidable operations
within an easy distance of London, with the advantage of London
skill, and with the no less important advantage of country air!

Concerning the relations between amputations and EXCISIONS, a
careful enquiry made by Mr. Thornton, whose observations em-
braced 1154 cases occurring in the army service, shows that
excisions are more favourable by three per cent. (see ¢ Ranking's
Abstract,” vol. xxv. p. 150). I imagined, & priori, that this, as a
general average, must be too low, for cases of excision are less
favourable in military practice than in ecivil. Statistics bear out
my hypothesis. In 1855, 1856, and the first half of 1857, there
have been performed 69 excisions of the principal joints—the
deaths have been 15—thus making a mortality of 18:84 per cent.
Compare this with the mortality after amputation; it is about
half as favourable again. Citing the cases of individual joints, Mr.
Thornton states that excisions of the shoulder are 15 per cent.
better than amputations, and, of the elbow, 7-19 per cent.

It would, on first thought, appear probable that the mortality
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The results in the third column, as Mr. Lawson has pointed out,
strangely show how the mortality was dependent on the amount of
limb removed. But that this is not the general rule is seen by
Table v. &, wherein the mortality after leg amputations in one case is
equal with, and in some cases exceeds, that after thigh amputa-
tions.

Scattered throughout the items of general medical informa-
tion in the medical papers, we often see an account of isolated
successful cases of amputation at the hip-joint. The danger is, that
amid this blazon of success the admonitory voice of failures should
be unheeded. Mr. Thornton, before quoted, states, that, of 10
amputations observed by him, all were fatal. So also were all
those recorded during the Crimean war, (Table v, B.) M.
Heyfelder, (Gaz. Med. de Paris, Nov. 3rd, 1854) performed the
operation five times, with success in three instances. To refer to
older authorities, Cooper says:—*“ A calculation has been made
that the proportion of recoveries has been six in twenty operations.
At all events, it appears that, in the course of ten years, nearly
twenty well-authenticated instances of recovery after this severe
operation have oceurred.” The operation has been scarcely more
successful of late years; primary amputations seem to be al-
most all unsuccessful.* Mbr. Thornton’s cases were probably all
primary. I have records of primary operations by Mr. Erichsen
and Dr. Beatson, still unsuccessful—the former operated on a thigh
crushed by a cart-wheel: the patient died from shock; the latter
for a gun-shot wound in the left hip by which the neck of the femur
was completely comminuted. In this case also the patient died of
shoek ; whilst, on the other hand, M. Heyfelder’s operations were
all for disease. One case of primary amputation was successfully
performed by Mr. Humphreys, of Addenbrooke’s Hospital, at
Cambridge. The case was a compound fracture of the thigh by a
waggon-wheel; no fewer than 43 ligatures were applied. Another
case of amputation for disease was performed by this gentleman
with success; it was for epithelial cancer, the size of a cheese-
plate, on the outer side of the left thigh. Another example of
success in a pathological amputation of the hip is recorded by
M. Hénot, of Metz ; the operation was undertaken on account of
a large exostosis,

I1.

Pursuing now the clinical way in which I proposed to consider
this subject, let us suppose that we are debating as to the pro-
priety of an amputation on our unfortunate patient. The first

*Blandin and Larrey had one successful case each out of three and seven,
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harmonized with their foregone conclusions and their sympathies.
But in the * Medical Times,” of October 25th, and November 1st,
1856, Dr, Arnott published a paper wherein he (1) declared
that the mortality after amputation had increased since the intro-
duction of chloroform, and (2) attributed that increase to the
influence of the anwmsthetic. He argued against Dr. Simpson’s
tables, in that they contained observations spread over unequal
times in ditferent hospitals, and in their not giving the character of
the cases—and against Dr. Snow’s, because they were met with in
private practice, and he deemed that there was selection in the
cases. The mortality before etherization in certain London hospitals
—viz, University College, St. Thomas’s, and Bartholomew’s—
(equal periods of observation being taken) Dr. Arnott states to be
20 per cent.—whilst after its introduction—viz., from July, 1853,
to June, 1856—it was 34-4. Wiilst before etherization the total
number of cases observed was 174, afterwards it was 430. In the
Provincial hospitals, the mortality formerly was 15 per cent.—the
average in 2 years and 9 months, from November 1856, 30 in 100.

In the case of army practice, Dr. Arnott’s views are supported
by Dr. Gordon (in a report read before the Crimean Medical
Society), and by Dr. Mowatt. The latter gentleman states
(speaking of operations done under the influence of chloroform):
“In some cases, reaction is never thoroughly established, the
desire for food never returns, and the patient sinks as it were
steadily, and dies from exhaustion in 12-24 hours. These cases
are far more numerous than is generally supposed, and many of
them may be fairly termed deaths from chloreform, bat are never
so returned.”

Mr. Holmes brought to bear on the subject the statistics of St.
(eorge’s Hospital, and showed the converse to Dr. Arnott. Pre-
viously, for four years, to the introduction of chloroform at this
hospital, the mortality from pymmia had been 525 per annum.
latterly (i.e. for the ten years subsequent) it had been 4:79 per
annum. Many arguments pro and con were adduced by these
authorities. Dr. Arnott still insisted that the increase in the mor-
tality after amputation since the introduction of chloroform was
respectively in four London hospitals 109, 10, 125, and 176 ;
whilst the provineial average increase was 12'5, per cent. Dr.
Fenwick objected that Dr. Arnott’s observations embraced different
periods at different hospitals. He confined his observations to one,
—viz, the Newcastle Infirmary, and concluded generally on the
decrease of mortality since the introduction of ehloroform. The
danger from shock, he says, is lessened in the case of traumatic
amputations, and altogether lost in the case of operations for
disease. The only exceptions to the general rule of the decrease
of the mortality after amputation since the use of chloroform, were
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the others, it was 18 hours and 38 minutes. The mouse A was
the most injured by the operation. C died whilst under the
influence of chloroform. If anything can be deduced from these
experiments, therefore, it is that chloroform has some slight
depressing action in cases of severe injuries, shortening the
expectation of life.

We next come to the influence of chloroform on the results of
pathological amputations, and here, apparently, there is happily
no room for doubt.

In cases of diseased bones and joints, the mortality after ampu-
tation, as deduced from the tables of the London Medical Society
of Observation, from 1837 to 1842—prior to the advent of chloro-
form—vas 33 per cent. The mortality, as deduced from table 1L,
in 1856, and the first half of 1857, was 12-9.

In cases of thigh amputation in the former case, it was 50 per
cent.—in the latter, 16-9.

In leg amputations, 29°2 in the former ease, 10°5 in the latter.

In arm amputations, 44-8 in the former; in the latter table no
death is recorded.

This evidence seems overwhelming. It seems to show that not
only chloroform does not exert a baneful influence on patient’s
submitting to chloroform, but that it exerts an influence to the
preservation of life.

Since it might be objected that in the period adduced the
mortality chanced to be unusually low, I have also investizated the
mortality in cases of amputation for diseased bones and joints, in
the years 1854 and 1855. In these instances, of 103 amputations
of the thigh, 21 died—mortality 203 per cent.; of 35 of those of
the leg, 8 died—mortality 228 per cent.; of 12 arm amputations,
1 died. Thus, though these numbers show a higher rate of
mortality than those previously cited, they yet most distinetly
favour the conviction that the mortality, in cases of amputation for
diseases of bone and joints, has greatly decreased.

From all these observations on the subject of the influence of
anmsthesia on the results of amputations, I am led to the conclu-
sion that in cases of disease wherein amputation is necessitated,
confidence in chloroform should remain unshaken; but that in
cases of severe injuries it behoves at least to ponder well before its
use. It seems to me, that in this case, the humanity which would
urge the sparing of suffering would regret but little, the with-
holding of the anmsthetic agent here; for the sudden shock to
the nervous system has already to some extent blunted the sensi-
bilities, and rendered less poignant impressions of pain.

We now come to the consideration of the operation itself.

I shall attempt no comparison of the results of flap compared
with circular operations, but regard the question whether the

c
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"The eyes stare listlessly, the face has a blank expression (if such
term be allowable) the cerebral functions become more and more
imperfect, the heart’s pulsations cease, and death ensues.

A healthy man undergoing primary amputation is more likely to
die from shock or exhaustion than a patient enfeebled by disease
undergoing a pathological amputation. These effects are, as a
rule, most frequent in cases of the most severe operations. Hence,
they are most commonly developed after amputation of the thigh.
The upper extremity seems to come next in point of frequency.
As might be supposed, after primary amputation of the thigh, they
are of most frequent occurrence. Thus, asshown by Table VL, in
cases of this operation the frequency of cases of death from shock
was 2 in 9 deaths, and from exhaustion 4 in 9—whilst in the case
of amputation for disease of the knee-joint, there were, in 9 deaths,
2 registered shock and 1 exhaustion. Mr. James, of Exeter, thinks
that the amputation being done through injured parts is almost the
sole cause of the mortality afier primary thigh-amputations,
“ Though,” says this author, “the immediate effects of shock may
have passed off an impression is made on the system, render-
ing it more liable to secondary inflammations and suppurations,
and an impression is made on the blood, rendering it unfit for the
reparative process.” ¢ To these are due many of the phenomena
usually attributed to the imbibition of a septic prineiple, or to the
effects of vitiated air.”

Pyamia.—This fearful and intractable affection is well known
to cause a large proportion of the deaths from this and other
severe operations. There is not space for the record here of
various writers’ opinions on this malady. I shall hope for pardon,
therefore, for anything I may say dogmatically.

Whilst suppuration is occurring, it the patient have one or two
distinet rigors, py®mia is to be feared. If, in addition, diarrhcea
oceurs, great prostration, bluish or yellowish hue of the skin,
delirinm or stupor, laborious breathing, quick and small pulse,
swelling about the joints, excessively painful—pysemia, for certain,
exists. Very frequently, the lungs are affected—inflamed, and
infiltrated with pus.

To account for these effects, many theories have been advanced—
they resolve themselves, however, into this general fact; that they are
produced by a blood poison. It has been thought generally that
they were due to the admixture of pus or putrid matter with the
blood. From the present state of the question, it would appear
most probable that they are due to the influence of a peculiar
animal poison.—(For an execellent account of the theories that have
been proposed, I beg to refer the reader to Dr. Hughes Bennett’s
Clinical Lectures, 2nd Ed. p. 849). Whatever be the physical
nature of the poison, the system tries to eliminate it. This elimi-


















