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for stumps in our large hospitals. This peeuliar method of
dressing amputations was inaugurated in Bellevue Hospital
by Dr. James R. Wood, visiting surgeon to this Hospital, and
to him is due all the credit for introducing and carrying into
effect this great reform in surgery, which has given such won-
derful results on the other side of the water. The frightful
mortality that has attended limb-amputations for the past few
years in metropolitan hospitals has been such as to intimidate
the boldest operator, and stay the hand of the most reckless
surgeon. In fourteen consecutive major amputations, per-
formed during Dr. Wood’s service within the past year, there
has not been a death, although his patients have all occupied
the same wards that were vacated a year ago on aceount of
puerperal fever. In addition to these amputations, there
have been in these same wards other capital operations, in-
cluding resections of the knee and elbow joints, and several
amputations of the female breast, all of which have done
equally as well as the limb-amputations in the continuity and
contiguity.

In one case of sub-periosteal resection of elbow-joint,
treated openly from the beginning, and in which there wasno
slonghing, erysipelas, or pysmia, the temperature only on
three occasions rose above 1004° Fahr. In another resee-
tion of the knee-joint, only once did the temperature rise to
103° Fahr., and this case was treated in a new apparatus de-
vised by Dr. Fluhrer. In three amputations of the female
breast, treated in these same wards, the temperature in each
case wag below 102° Fahr,

Now to return to the limb-amputations. It certainly
speaks well for a peculiar manner of dressing stumps, when
the resnlts have been in fourteen consecutive amputations so
unprecedented, under circumstances that surgeons would sup-
pose most adverse; and Dr. Wood may well look svith pro-
found satisfaction upon this array of successful cases, and feel
an honest pride in having revived a method of treating
stumps which was unwisely rejected, but which is productive
of such excellent results.

The writer will now ‘proceed to deseribe Dr. Wood’s
method of dressing stumps in all its details, and refer to the
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oreat advantages that this freatment possesses over that of-
closing the stump, then reply to a few of the most promi-
nent objections raised by surgeons who are opposed to this
manner of treating amputations, and finally publish the
individual histories of a few ecases illustrating the great
benefits of leaving a stump open to the air. The cardinal
principle involved in this method of dressing is that of pre-
venting suppurative fever, and this object is best attained,
as will be shown, by leaving the stump entirely open, thus
allowing of. free and continuous drainage. After a limb
has been amputated, the flaps are not even approximated,
but left entirely open. A pillow of oakum is placed under
the stump, which is allowed to rest upon this support until
the wound is nearly healed. A small piece of gauze is
placed over the contour of the stump, and a cradle is placed
over the limb, so that the clothes may not come in contact
with the painful extremity. This is all the dressing that is
employed; no sutures are used except in the lateral skin-flap
method, as will be deseribed. No adhesive plaster is em-
ployed, no oilsilk is placed over the stump, no bandage is
applied, no dry charpie is stuffed into the wound, no fenes-
trated compresses are placed between the flaps; in other
words, the stump is left entirely alone, just as the surgeon
made it in his amputation. The wound is thus allowed to
drain freely, and the stump is gently washed at frequent in-
tervals by means of an Esmarch’s wound-douche. The water
in this irrigator is impregnated with erystals of carbolic acid,
and, after this ablution, balsam of Peru (which makes a fine
stimulating application) is poured over the granulating sur-
face. The discharge which falls from the wound is removed
every few liours in order to secure perfect cleanliness; and it
15 a fact worthy of observation that this discharge will not
decompose when exposed to the open air, but that it requires
a warm temperature, such as exists in the stump itself, in
order to develop putrefaction. The pus, thus coming away
from a nidus of putrefaction which would otlerwise be formed,
falls upon a piece of sheet-lint where the temperature is
cooler, and thus does no harm. The stump is then washed at
frequent intervals until suppuration has nearly subsided in
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the wound, and then the flaps are gradually approximated by
means of strips of adhesive plastet. Too much importance
cannot be attached to this method of operating by the lateral
skin-flaps. It affords the best facility for free drainage, and
makes the most serviceable stump. It is important to die-
sect the flaps very long, when they are subjected to the open
treatment, as shrinkage often follows exposure to atmespheric
influences. This lateral-flap method of amputating Dr. Wood
has employed for many years in private practice with uniform
success. The line of incision is comparable to a Baron
Larrey amputation at the shouldersjoint. Dr. Wood has used
this style of flaps on the thigh, leg, arm, and forearm, and has
in every case found the stump to be a most satisfactory one.
In all the cases reported this style of flap has been ent, with
one exception, and mention will be made of this in the his-
tory of the particular case. Esmareh’s elastic bandage has
been employed in every case, and in no instance has slonghing,
or any other complication, oeccurred. The stump after a week
is capable of being moulded into any shape, which the
surgeon’s taste may suggest. During the entire healing of
the wound the greatest possible care is exercised in refer-
ence to the use of the instruments mecessary to perform the
dressing of the stump. No sponges are ever used in the
wards. Each patient has his own bottle of balsam of Peru,
and every instrument used in the dressing of cne stump is
thoronghly washed in carbolic-acid water before it is employed
in the dressing of another. So far as has been practicable, a
different set of scissors, dressing-forceps, and other instrn-
ments employed in the manipulation of a dressing, has
been used, so that each patient had his own instruments, and
in this way absolute cleanliness is secured. Each dresser in-
variably washes his hands in carbolic-acid water after dressing
one case before undertaking another, and any one who is dress-
ing unhealthy wounds in the pavilion, or making autopsies, 18
not allowed to even assist in the daily dressing of healthy
wounds, To some this red tape may seem absurd and chi-
merical ; and it is certainly true that one must be thoroughly
convinced of the necessity of these measures before he can
be induced to conscientionsly observe them. Now, the great
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advantages that are claimed for this method o.f treatment of
stumps, by leaving them entirely open to the air, o ;

First. That suppurative fever is very much modified; in-
deed, it is almost obviated. We know from the most recent
researches of surgical pathologists that suppumti‘ve ﬁ?ver AT
partly due to the blood taking up materials resulting from de-
composition of mortified tissue on the substance of the wnumil,
partly to the absorption of material formed by the traumatic
or accidental inflammation.”* If we recognize this generally-
accepted theory of secondary fever, we must admit that the
severity of the fever must depend upon the nature of the pyo-
genic material and the special advantages that the absorbents
may have in reference, not only to the sitnation, but also to
the extent of the wound. As we have before remarked, if
pus is allowed to remain on a granulating surface, with the
warm temperature that always exists, this pus will sooner or
later decompose, and the products of this decomposition will
be absorbed by the wound, and in this way septic material is
taken into the system and suppurative fever is developed. If
the wound is a large one, and the formation of pus abun-
dant, and the advantages for absorption favorable, it nat-
urally follows that the fever will be one severe in type, and
prolonged in character. In leaving the stump open, and
allowing the effete material tree drainage from the surface
of the wound, the most important factor which produces
secondary fever is eradicated, the patient escapes the severe
constitutional disturbance dependent upon the absorption of
decomposed pus from a closed wound, and the discharge,
falling below, where there is a cooler temperature, is at once
disarmed of its poisonous character,

In the history of every case treated by this open method,
the suppurative fever has been almost obviated, notwithstand-
ing the fact that some of the amputations, as is shown by hos-
pital statistics, have been the most fatal in surgery. In all
the cases reported, including amputations of the arm, leg, and
even thigh, no patient has shown a temperature higher
than 103° Fahr., and many of the cases have been, during the
entire period of convalescence, with the exception of one or

' Billroth.
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twonights, below 994° Fahr. This is a most remarkable record,
when we include amputations of the thigh high up, within
four inches of the hip joint. Now let us compare this record
with that of those patients who have been treated by clos-
ing up the stump. In all the cases operated upon for am-
putation, and treated by the closed method, in this hospital
within the past year, there can scarcely be found a patient
whose temperature was as low as 103° Fahr. ; and this statement
includes cases of amputation of the forearm and hand, and in
some cases eyen of the fingers, at the time of suppurative fever.
In the major amputatmna the thermometer has shown a rec-
ord of 104° Fahr., and, in many cases that have been carefully
examined, even abwe 1{}5” Fahr., and in quite a number even
as high as 106°, In one primary amputation of the arm in
the upper fourth, treated openly, at the maximum intensity of
suppurative fever the thermometer introduced into the mouth
did not go above 1004° Fahr., a most remarkable circum-
stance when we take into consideration the fact that this
amputation was within a few inches of the shounlder-joint. In
another case of primary amputation of the leg within eight
inches of the knee-joint, there was searcely any constitutional
disturbance from suppurative fever, and the temperature, ex-
cept when the patient suffered from a very severe attack of
facial neuralgia, did not go above 994° Fahr. but on two
occasions, and then only as high as 100° Fahr. This is a
most astonishing case, when we reflect that the amputation
was performed and treated in a large metropolitan hospital.
In still another case of amputation at the knee-joint, the
temperature, with but three exceptions, did not rise above 994°
Fahr. Do not these cases show at a glance that secondary
fever is almost entirely avoided by leaving the stump exposed
to the air, and thus substantiate the ground taken in reference
to the first advantage of the dlEE&:il]“‘E, viz., that :,111}1“‘“““"3
fever is very much nmdlﬁl:sd—m{leml is alumst entirely obvi-
ated ¢

The second advantage that is claimed for this peculiar
treatment of stumps over other methods that are adopted is,
that it prevents all possibility of the formation of ﬂ]cce&@ea
in the vieinity of the stump, which are so apt to form in
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closed stumps even when they are most carefully watched,
In no case that has been subjected to the open treatment has
there oceurred an abscess, either in the immediate vicinity of
the stump, or in any part remote from the wound. The rea-
sons for this are obvious. The conditions that are necessary
to develop an abscess are wanting. There is no opportunity
for pus to collect within cireumseribed limits, there to decom-
pose, and in this way assist, as it must and does, in the forma-
tion of an abscess. This is all prevented by a free and con-
stant drainage from the suppurating wound. Now, in a closed
stump, more pus is formed than is necessary to meet the in-
dieations required, and it is this superfluous amount of pus
that is pent up and there decomposes and produces so much
mischief, even though the lower angle of the stump is left open
for drainage, and it is a very significant fact that, in almost
all the cases that have been treated by the closed method
in this hospital within the past year, abscesses are recorded
in the history-books as a complication durihg the process of
healing of a stump.

Another great advantage that may be elaimed in this con-
nection is the absence of erysipelas in the wound, or in the
cellular tissue in the vicinity of the stump. It is conceded
by many surgeons that sutures in a stump, and strips of
adhesive plaster drawn over the flaps, act in many cases as
exciting causes to develop erysipelatous inflammation, or at
least predispose the integument and cellular tissue to take
on this unhealthy action. Whether this is true or not, the
tact still remains the same, that in the cases where the flaps
are drawn close together, and silver sutures retain them in
apposition, erysipelas is very frequently developed, and in-
flammation is often quickly arrested by removing the plas-
ter, and especially the sutures. In no case has even an ery-
sipelatous blush appeared in a stump treated openly. These
two serious complications, the fearful scourges in hospitals,
are thus obviated, or at least the tendency to their devel-
opment is very much diminished. A ecareful analysis has
been made of every amputation performed in this hospital
within the past year, and, in almost every case that has
been treated by the closed method, either abscess, erysipelas,
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or sloughing, has been a complication, or else the suppurativ
fever has been of the most severe type. Now, on the other
hand, in all the cases treated by the open method not one of
these serious complications hag oceurred.

Last March two cases were admitted to Bellevue Hospital,
both of which required primary amputation. They were
sent to Ward 16, where the hygienic conditions which sur-
rounded them were precisely the same. DBoth men were un-
der the influence of liquor at the time of their admission, and
both were addicted to the habit of drinking. They were
about the same age, and as far as can be judged were in
about the same constitutional condition. As the ecircum-
- stances are unique, the writer will avail himself of this most
remarkable coincidence to illustrate, in a practicable man-
ner, the difference in the treatment of stumps, one by clos-
ing the wound, the other by leaving it open. Let us first
dwell upon the case that was treated by the closed method.
This patient, upon whom an amputation was performed,
and whose stump was closed after the operation, was suffering
from a compound fracture and dislocation of the ankle-joint,
which could not be reduced, although tenotomy has been per-
formed upon the tendo Achillis. A consultation was held, and
the surgeons decided that amputation afforded the patient the
best chance for his life. Aceordingly, an anmsthetic was ad-
ministered, an Esmarch elastic bandage was applied, and the
amputation was performed by the lateral skin-flap method.
Soon after the amputation had been performed, the flaps were
approximated and brought into beautiful apposition by silver
sutures, strips of adhesive plaster were applied to relieve ten-
gion in the edges of the flaps, a bandage was neatly put over
the stump, and the patient rallied nicely from the shock of the
operation. During the evening an anodyne was administered
and the patient passed a very comfortable night. The afternoon
following the operation Dr. Wood made his usnal daily visit to
the hospital, and, upon examining the condition of this patient,
requested the house-surgeon to remove the dressings from the
stump. The flaps were found to be slightly red and cedematous.
Dr. Wood ordered several sutures to be removed, that better
drainage might be secured. The temperature of the patient
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was about 101° Fahr., and he appeared restless and anxious.
The next day the erysipelatous blush was well pronouneced,
and the condition of the stump was not healthy. Several
days later there was detected a slight swelling near the erest of
the tibia, four inches above the end of the stump, which upon
examination was found to have all the characteristics of an
acute abscess. An incision gave exit to about two ounces
of unhealthy pus. This relieved the patient, and his condition
now was a little better. The sutures were still retained in
the stump, a few having been removed at different times in
order to still better facilitate drainage from the lower angle
of the wound. Lotio plumbi et opii was applied externally
for several days, and quinine-and-iron was administered in
moderate doses. Several days later this patient had a well-
pronounced chill. There were signs now of serious constitu-
tional disturbance. Ilis face was flushed, he complained
of sickness at the stomach, his pulse was full and strong,
his countenance was anxious, and the general aspect of the
patient indicated some grave disturbance. His temperature
rose to 1064° Fahr., and his respirations were hurried.
Quinine was given in twenty-grain doses every three hours
during the night, together with stimulants. He was sponged
off thoroughly several times during the night with alcohol,
and the mext morning his temperature was reduced to 1004°
Fahr. He passed a bad day, and the prognosis was exceed-
ingly grave. He suffered from deliriuin, anorexia, and car-
phologia. His evening temperature was 105° Falr., and the
quinine was continued in large doses, in addition to stimu-
lants and the sponge-bath. Another abseess formned in the
vicinity of the stump, which was promptly opened, and gave
vent to a considerable amount of pus. His condition at
length improved, and he was finally discharged cured.

Let us mow refer to the other case, and see what lesson
this patient teaches us in reference to treating wounds openly
in our large city hospitals. This man was brought to the
hospital under the eircumstances already mentioned. Upon
examination of his injuries, the foot of the right leg was found
to be crushed in a most frightful manner. The bones of the
metatarsus were fractured and comminuted, and there was
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great loss of substance in the soft parts. A consultation was
held at the same time as in the case of the other man, and by
the same surgeons. The leg was condemned by a unanimous
vote, and primary amputation was advised immediately. The.
operation of cleetion in this case was the circular flap with
two vertical lateral incisions, which facilitated turning back
the integument and adipose tissue. The patient, after the
completion of the operation, was placed in a comfortable bed,
opposite to the other man in the same ward. He rallied
nicely fromn the operation, and this case was treated from
the beginuning in precisely the same manner as has been
described. It is wholly unnecessary to give the daily record
of pulse, respiration, and temperature, in this case; but it
will suflice to add that, exclusive of the natural elevation of
temperature during the period of snppurative fever, his record
was between 983° Fahr. and 99}° Fahr. during the entire
period of his recovery trom an amputation, primary in char-
acter, of the leg. His highest temperature was 103° Fahr.,
which oceurred only one evening, and on another evening
his temperature was 1011° Fahr. Now, both of these temper-
atures oceurred at the height of suppurative fever, and if' we
reflect upon the fact that this is not a high temperature for
one suffering from secondary fever, and that this elevation
only extended over a few hours, is it not remarkable that his
record was almost a normal one during a convalescence from
a primary amputation of the leg, performed in a large metro-
politan hospital? No abscesses tormed in the vicinity of the
stump, the flaps had not the slightest erysipelatons flush at
any time, there was no slonghing of the part, he had no chill,
and scarcely any congtitutional disturbance. He was ordered
to remain in bed a much longer time than was necessary, as his
apid recovery without a bad symptom was discouraging to his
companion on the opposite gide of the ward.

There is presented in these two cases, sémilar in respect to
gurroundings, injuries, age, constitution, habits, and operation,
but entirely different in reference to the treatment of their
wounds after amputation, a contrast that is at once striking, as
it is unique. It was a rare opportunity to illustrate in a most
practicable manner the advantages of one method of treating
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stumps after amputation over another. If any exception can be
made in reference to the cases selected, nevertheless, the great
prineiple which is involved in ftreating stnmps openly is fully
vindicated in the respective histories of these two men. They
“were bronght to the hospital the same afternoon, they were
assigned to the same ward, they were operated upon at the same
hour, they were treated by the same surgeon, they were sub-
jected to precisely the same amputation, they were surrounded
by the same hygienic conditions, they were both hard drinkers
and intoxicated at the time, facts which have an important
bearing in estimating the results of a severe surgical operation.
A caretul analysis of the cases in this hospital shows the
highest temperature reached in suppurative fever by those
whose stumps were treated openly to be about equal to the very
lowest temperature during fever in any of the cases in which
the stumps have been closed. The average temperature at the
height of suppurative fever of those cases treated by the closed
method is nearly 104° Fahr,, and, in every case, abscess, slough-
ing, erysipelas, or py@®mia, has intervened, and in a very great
many even death. Do not these facts point to something sig-
nificant in the dressing of a stump? are they not calculated
to arrest the attention of every thinking and honest sureceon ?
and will they not throw gome light upon the dark subject of
the fatality of hospital amputations ?

In the cases that are now to be reported, no selection has
been made that would include the best; but every amputation
on the third surgical division is given in chronologieal order,
from the time at which the two amputations above deseribed
were performed. It is obvious that a limit must be made,
and the writer has gelected this period from which to report
every case in its order. In the amputations that occurred be-
tore this date, some were treated openly with the most satis-
factory results, others were treated by the closed method. A
sufficient number of cases will now be reported to illustrate
practically the many advantages that have been claimed in this
paper for this method of dressing stumps; also to prove that
the objections that are raised against this plan of treatment
are unfounded, and to show that they will not bear the erucial
test of experience,
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- Before giving the histories of the cases treated by the open
method, it may be well at this point to reply to a few of the
most prominent objections raised by those who are opposed
to this plan of dressing.

1. It is strenuously urged by those who advoecate closing
the wound, and particularly those who adopt the Muison-
-meuve or pneumatic ocelusion method, that the atmospherie
influences exert a baneful effect upon the open wound. This
opinion, which has been entertained for some years by eminent
surgeons, has been proved by experience to be incorrect. On
the contrary, certain varieties of wounds do best when they are
exposed to atmospheric influences. Billroth says, in the latest
edition of his work on * Surgical Pathology,” that * free air
does no harm to the wound ; imprisoned air is very dangerous.”
He further adds that a wound treated openly from the start
has no bad smell, unless large shreds upon it become gangre-
nous, * The idea that air was injurious to a wound,” says
-this learned pathologist, *“ rests chiefly upon the observation that
the entrance of air to abseess cavities with rigid walls, and into
serous sacs, usually induces suppuration.” He states also that
“ we must attribute much blame to the fact that in the pus-
sacs the air is warmed, and impregnated with watery vapor
from the pus; this inclosed air now becomes a true hatching-
place for those minute organisms which cause decomposition,
and which are always more or less present in the atmosphere.”
No such reasoning is, of course, applicable in the case where
the flaps are left open to the air, for the air here is not pent
up in a cavity, and the temperature is the same as the sur-
rounding medinm. That the products of putrefaction are irri-
tating and poisonous to a wound, all will readily concede ;
but, in a stump which is suppurating, there is a granulating
surface in ifself’ constituting a protecting layer, which resents
the absorption of the poison. It a stump is closed, and air is
not permitted to gain access to the wound, the discharge which
collects remains pent up, and this forms a nidus for putrefae-
tion ; but, if left open, the effete material is carried off by the
free and constant drainage, .
Pasteur first demonstrated that oxygen was not the canse
of putrefactive suppuration, but that it was a speeies of fer-
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mentation produced by mieroscopic organisms which float in
the air. Assoon as it was understood that this change was
due to fermentation, at once it was clearly seen by surgeons
that any agent that would destroy the vitality of these little
_atmospheric organisms, without injuring the tissues them-
selves, would permit of wounds being treated openly. Now,
we know by experience that in carbolic acid we have one of
the most potent remedies in overcoming this objection, for this
acid will completely destroy the septic energiesof any of these
low forms of life. In accordance with this view, the wounds
were left open to the air, for any deleterious effects arising
from atmospheric influences could at once be obviated by
this powerful remedy. It was for this reason that the stumps
treated by the open method have done so surprisingly well,
and those that have been closed have done so badly. In
addition to the destruction of these germ-poisons by earbolie
acid, we know that this application has an ansesthetic effect
upon the tissues with which it comes in contact, and not an
irritating influence, as some surgeons have been prone to think.

2. It is objected that, if a suppurating wound is left open,
there will be formed a bed for flies and other insects to de-
posit their eggs, and thus a long train of evil consequences
would follow. Now, it it were true that flies by depositing
their eggs could produce certain low forms of life on a granu-
lating surface, this one eircumstance alone would justify a
surgeon in completely abandoning such a dressing ; but, hap-
pily, experience and close observation have proved to us the
absurdity of this objection. It is a fact well known among
surgeons that flies and other insects are apt to creep into
dressings and deposit their eggs ; but it is a fact just as well
known among careful observers, that flies will not deposit
their eggs upon a healthy granulating surface. So, whatever
may be the reason for this singular cireumstance, the fact re-
mains a true clinical one, and shows that flies, even in warm
weather, do not render the treatment of stumps by the open
method impossible.

3. It is objected that flaps thus exposed to the air have a
tendency to slough. There is no reason why they should
-slough, and_many reasons can be agsigned to show why they
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should not. By reference to notes taken at the time of the in-
dividual cases to be reported, it appears that in not a single
case did sloughing of the whole or part of the flaps oceur. In
carefully examining the cases that have been treated by the
closed method, it is surprising to find how few recovered with-
out sloughing of part of the flaps, and in a few cases the en-
tire flaps are reported to have sloughed. The risk of second-
ary heemorrhage is mentioned by some as an argument against
this dressing. In no case has it oceurred, although the liga-
tures have come away as early as the fifth day. In one case
there was an intermediary heemorrhage ; but this was imme-
diately observed and arrested, without the trouble of taking
out the sutures and searching for a bleeding point. Mention
will be made of this in one of the cases to be reported.

Case II. Service of Dr. James R. Wood. Compound Com-
minuted Fracture of Radius and Ulna, involving Elbow-
Joint.—J. G., a#'ed twenty-eight, married, liqguor-dealer, was
admitted to Bellevue Hospital, March 29, 1875. The family
history is of no special importance. Patient gives a history
of venereal disease, and states that for the last few years he
has been a hard drinker. On the night of his admission to
the hospital he was riding upon the front platform of a street-
car, and feil off, the wheels passing over his arm. Upon ex-
amination, there was found a componnd eomminuted fracture
ot the forearm, involving the elbow-joint, and extending up-
ward above the condyles. There was also great laceration of
the soft parts above the elbow-joint, with considerable loss of
substance over the anterior aspect of the arm. Dr. Wood saw
the case, and amputation was performed the same evening,
the arm being removed a few inches below the shoulder-joint.
The stump was left open, and the edges of the flaps were not
even approximated by strips of adhesive plaster. He passed
a very good night, and reacted nicely from the shock of the op-
eration. The wound was dressed from the beginning in precise-
ly the same manner as has been described in this paper. The
daily temperature in this case will not be reported, and it will
suffice to state that, for twelve days after the operation, his
temperature was below 100° Fabr., with the exception of
three evenings, during which time he was suffering from sup-
purative fever. At the maximum intensity of fever his tem-
perature only rose to the low point of 1004° Fahr., which is a
remarkable temperature for a patient who is at the highest
point of suppurative fever, following an amputation of the
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arm within a very few inches of the shoulder-joint. This pa-
tient made a rapid and suceessful recovery, and left the hos-
pital at an early date.
Case ITI. Service of Dr. J. R. Wood.—L. D, aged twenty-
five, admitted September 17, 1875. This patient was sent by
a French naval surgeon from the man-of-war Minerva, to
“have his left thigh amputated. He was a sailor in the active
discharge of duty, ang was injured by the anchor-chain. At
the time of his admission he was suffering greatly from shock,
consequent upon his injuries and loss of blood. Upon a
thorough examination of the case, there was found a com-
ound comminuted fracture of the femur, involving the knee-
joint. The leg and foot of the same side were cold and
cyanotie. The finger introduced into the wound on the inner
aspect of the thich came in immediate contact with the
articulating cartilages of the knee-joint. The soft tissues of
the leg were contused, but no bones were broken. After a
{ consultation was held, it was decided to operate at once, as
- this gave the man the best chance for his life. The vessels
having been secured, the stump was left resting on a pillow of
oakum, with the flaps open. No sutures were employed, no
adhesive plaster was applied, but the stump was left open, ex-
posed fo the air in exaectly the samae manner that has already
been deseribed in this paper. The patient did not react well
after this severe operation, and remained in a precarious con-
dition for many hours, Every thing was done to resuscitate
the man, He was in a state of collapse; a hot-air bath was
administered ; his extremities were thoroughly rubbed with
tincture of capsicam, sinapisms were applied over the epigas-
- trium, and eloths wrung in hot water and aleohol were placed
- over his abdomen. Brandy was given freely hypodermically
every few minutes for the first hour after the operation. After
_anumber of hours he began to react, and at two o’elock on the
following afternoon he had rallied from the shock of the
amputation. On the evening after the operation, nunusually
severe, owing to the peculiar character of the accident, the
great delay in the operation, the necessity of transporting him
rom the French man-of-war in the bay to the hospital, and
the shock which attended the injury, his temperature was 984°
Fahr., his pulse 130, and his respirations 80 to 'the minute.
votwithstanding traumatic fever following g0 severe an ac-
'ﬂI_f]EHt, and suppurative fever after so gl'.-],ve an operation,
h.m tEln]]Eratnrﬂ rose to 103° FFahr. but once during the en-
tire period of his recovery, and this was his zenith tempera-
fure at the height of suppurative fever in a primary amputa-
fion of the thigh high up, within five inches of Poupart’s lig-
2
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ament. On the twelfth day after the operation his tempera-
ture was 983° Fahr., having been below 100° for several days
previous to this date. Four evenings following, it rose
above 100° Fahr., but the ten days after it ranged between
99° Fahr. and 100° Fahr. The ligatures came away in due
geason, the flaps after a week from the operation were gradu-
ally brought into apposition by means of strips of adhesive
E}aatm', and the stump healed in a most beantiful manner.
he patient was out of bed at an early date, and has been
ﬁresented with an artificial limb which was given to him by
is fellow-countrymen residing in this city, through the kind
efforts of Dr. Allen, house-physician in Bellevue I—ﬁ:rspital.
Case IV. Service of ]gr. James R. Wood.—R. W., aged
forty-six, widow ; domestic. Admitted to Ward 13, Septem-
ber 15, 1875. This patient came to Bellevue as a private
patient of Dr. Wood. Nearly one year ago she was run over
by a street-car, and received a cﬂmpﬂung comminuted fract-
ure of the fibula with dislocation of the ankle-joint. The
lower end of the tibia was resected, and she remained in a
very precarious condition for many weeks. Her leg had
many sinuses, which after a while closed, leaving the limb in
a bad condition. In addition to the fracture of the fibula
just above the external malleolus, there was another fracture
of the bone a few inches below the styloid process of the
fibula. The lower tracture was compound, but the upper one
was simple. She recovered trom these injuries with a useless
organ ot locomotion ; the limb was fully three inches shorter
than the one on the opposite side, the foot was falsely anchy-
loged in the extended position, and the fibrous’tissue interven-
ing between the lower end of the tibia and the astragalus gave
rise to a severe attack of erysipelas upon the slightest motion.
She was unable after eight months to bear any appreciable
weight upon the foot, and there was necrosis of the bones of
the tarsus. After a consultation of surgeons it was decided
to remove the useless limb, and thus afford her a good stump
for an artificial limb. At her request the operation was per-
formed, and was made at the kneesjoint, the lowest point of
election, owing to the condition of her leg after her injuries.
The patella was left, as it was not digeased, and it filled up the
trochlear space, thus beautifully preserving the contounr of the
stump. TLG external flap was made a little longer than the
internal, to counterbalance the difference between the two
condyles of the femur. The flaps were left entirely open, with
the exception of two sutures at the beginning of the vertical
incision, o as to cover over the end of the femur, and attain
primary union for two or three inches, and thus have a linear
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cicatrix over a part of the anterior aspect of the stump.
These long skin-flaps were allowed to rest upon a pillow of
oakum, and free drainage was thus secured. In the report
of the case, the record of the daily temperature and the con-
dition of the stump will be omitted for obvious reasons, and a
short résumé will be given which will enable one at a glance
to comprehend the progress of the case up to the time of com-

lete recovery. The ﬁighest temperature that this patient
Ead during her convalescence was 1023° Fahr., and this was
at the maximum intensity of suppurative fever. Irom this
time for twelve days following, her temperature rose but
on two occasions above 994° Fahr. She had no marked
constitutional disturbance, no abscesses, no erysipelas, but
made a most rapid and satisfactory recovery. On the twen-
tieth day after the amputation she was out of bed, and she
has now entirely recovered trom the operation.

Case V. Service of Dr. James . Wood.—A. M., aged
thirty-four. Admitted October 16, 1875. This patient was
brought to the hospital by the ambulance. Family history is
uncertain, and his personal history is good as regards his gen-
eral health., He acknowledges that he has had venereal dis-
ease, and also states that he Eas been a drinker for a number
of years. Patient says that two hours before his admission
he fell from a shed on to the pavement, a distance of sixteen
feet, and that he struck with the whole weight of his body on
his right leg. Upon admission, the patient was found to be a
strong, healthy man. He was not suffering from shock, al-
though there had been considerable haemorrhage from the
open wound. Upon examination, there was found a com-
pound comminuted fracture ot the tibia and fibula, about six
inches above the ankle-joint. The finger of the surgeon in-
troduced into the wound could be swept around for some dis-
tance subcutaneously, and sharp spicules of bone could be
felt. The calf of the leg was very much infiltrated with
blood, and, from the alarming hwemorrhage which occurred
upon removing the compresses, it was supposed that the ante-
rior tibial artery was ruptured. At one o’clock the same day,
a consultation was held, and the result was a decision in favor
of primary amputation. The incision was begun about eight
inches below the knee<joint. The man rallied nicely from the
shock of the amputation, and the flaps were left open as de-
Ei::rlhed. Two silver sutures were introduced at the begin-
ning of the incision in order to cover over the medullary
canal. The stump was treated essentially the same as the
other cases. [f exception is made to a rise of temperature
that took place one night during a severe attack of facial
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neuralgia, which occurred also at the height of the secondary
tever, this case gives the astonishing record of a temperature
searcely above 994° Fahr, during the entire period of his re-
covery. The ligatures came away early, the stump has healed
nicely, and the man has made a most speedy recovery. There
Is presented in this case a primary amputation, following an
injury which produced a compound comminuted fracture, with
a record as excellent as it is rare. W hen records sliow that the
statisties of this operation in hospital practice give a fatality
of one in every two and a half; this report certainly speaks
well for this method of dressing the stump. The patient is
now entirely recovered, and did not have a bad symptom.

Case VI. Service of Dr. James R. Wood.—T. M., aged
twelve. Admitted November 12, 1875, This boy states that
he has enjoyed the best of health all his life. Seven hours
before his admission, while patient was playing, he attempted
to jump on a train of cars belonging to the Hudson River
Railroad Company, and he slipped, the wheels passing over
his foot, crushing it in a most frightful manner. Upon exami-
nation, the following injuries were found: The integument
was stripped off from the entire dorsal surface of the left foot,
the ankle-joint was opened, and there was a compound dislo-
cation of the cuboid and external cuneiformi bones at the tar-
go-metatarsal artienlation, and the phalanges were extensively
comminuted. Dr. Wood, after examining the foot, decided
that amputation afforded the boy the best chance tor his life.
The leg was removed six inches above the anklejoint by the
lateral skin-flap method, and one or two silver sutures were
introduced at the upper angle of the incision for the reasons
already assigned.

A flap of periosteum was enucleated from the shaft of the
tibia, in order to cover over the medullary canal, a procedure
that Dr. Wood has adopted for many years. The spine of
the tibia was removed by a pair of gnawing bﬂne-tbl‘ce]lls,
to prevent the crest of the tibia from ulcerating through the
integument over the anterior aspect of the stump. The pa-
tient was placed in bed immediately after the operation, the
vessels having been secured by the ligature. At one o'clock
in the morning the house-surgeon was hastily summoned by
an attendant in the ward, who announced that the patient
was bleeding. The femoral artery was compressed, and npon
arrival of the house-surgeon there was found a large clot of
blood upon the oakum. A eareful examination was made of
the stump, which was easily done, as every thing was exposed
to view, and this examination failed to detect any bleeding
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point. The compression of the femoral artery was discon-
tinued, and no additional heemorrhage took place.

There was no turther trouble during the night, and the pa-
tient rested well. Space will not permit of a daily note of the
progress of this little boy ; it is, however, worthy of mention
that, on the sixth day after this severe operation, he sat up
in bed, and appeared cheerful and happy. On the seventh
day every ligature came away without any force, and the flaps
were now brought into apposition, and a beautiful stump was
moulded from day to-day. .

Case VII. Service of Dr. Jamus R. Woon.—M. Q., aged
twenty. Admitted December 1, 1875, 5.45 p, ». This pa-
tient was injured by machinery. Upon examination, there
were found severe burns of the first and second degree upon
her arms and left leg, a severe sprain of the shoulder-joint,
and a compound fracture of the right tibia with extensive
laceration of the soft parts. The tibia was denuded of its
periostenm for a considerable distance, and the tendons of the
tibialis anticus, peroneus tertius, and extensors, were hanging
from the open wound. Dr. Wood carefully examined the case,
condemned the leg, and amputation was performed at once.
The incision was begun just below the insertion of the quad-
riceps extensor. The patient rallied nicely from the opera-
tion and made a most satistactory recovery. Notwithstanding
the fact that she was suffering from peripheral irritation due
to burns and from a severe attack of dysmenorrheea, at the
maximum of suppurative fever the thermometer did not rise
higher than 102° Fahr. She sat up in bed on the sixth day
after the operation, and her temperature was 984° for three
following mornings.

Casg VIII. Service of Dr. Jamms R. Woon.—O. D.,
aged thirty-four. This patient was brought to Bellevue Ios-
pital by the ambulance, having crughed his leg while attempt-
ing to couple some freight-cars belonging to the Hudson River
Railroad Company, Upon examination of the injury, the right.
leg was found to be very much swollen and tense, the tissues
being infiltrated with blood. There was a small opening in
the skin a few inches above the external malleolus, and this
aperture was large enough to admit the surgeon’s finger,
which, upon being introduced, could be swept around to a
considerable extent. The soft tissues were pulpified, and
there was a comminuted fracture of the tibia. The fibula was
also broken, but not comminuted. There was no pulsation in

' the anterior tibial artery, although the pulsations were dis-
tinet in the posterior tibial at a point below the internal mal-
leolus. There was considerable heemorrhage when the com-
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presses were removed, and a tight bandage, together with
pads of lint, were obliged to be applied to the injured limb.
A consultation of the visiting surgeons was called, and pri-
mary amputation was advised. The patient having given his
consent to the operation, was put under the influence of ether,
and amputation of the leg was performed about three inches
below the tubercle of the tibia. The bilateral gkin-flap was
the method of election, with a cireular division of the mus-
cles. The patient rallied nicely from the shock of the opera-
tion, and experienced a comfortable night. The day follow-
ing the amputation the patient sat up in bed for several hours,
and, from the time of the operation up to the period of com-

lete recovery, he never presented an alarming symptom.

hree days following the amputation bloody serum drained
from the extensively-infiltrated flaps, and on the morning of
the fifth day the granulation began to spring np abundantly
on the surface of the stump, and laudable pus flowed from
the open wound. His highest temperature a]f:::er suppuration
was established was 1013° Fahr., and during the period of
suppurative fever he suffered scarcely any from constitutional
disturbance. There was no erysipelas in the surmun&ing cel-
lular tissue, no abscesses were formed in the stump, and the
flaps, notwithstanding the fact that they were very much in-
filtrated with blood, showed not the slightest tendency to
slongh. The man made a most speedy and rapid recovery,
the flaps were closed entirely on the nineteenth day, and the
stump healed in a most beautiful manner, thereby giving him
a useful lever for an artificial lex.! This is a most remarkable

! In this connection it may be interesting to read a letter of Dr. Hud-
son’s in reply to a request from Dr. Wood to make artificial limbs for two
of these cases, and to veport on their comparative merits for the applica-
tion of a prothetic apparatus:

New Yorg, January 18, 1876
Prof. James R. Woon, M. D., Surgeon to Bellevue Hospital—

Dear Docror: I have the honor to communicate to you, agreeably to
your request, the exceeding gratification I have realized from eritically ex-
amining the cases of some half a dozen consecutive mmputations of the
leg, knee-joint, and thigh, and one case of resection of the knee-joint, re-
cently performed by you in your special ward at Bellevue Hospital.

The excellent result of each individual case, the uniform mode of your
operation by tegumentary hilateral flaps and circular incision of the more
solid liseues, the abundant yet not redundant covering of the end of the
stumps, the retention of an unusual amount of periostenm; the healthy,
strong cicatrices, round symmetrical forms, equal retraction of mnuscles,
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case when the fact is taken into consideration that nearly one

in every two and a half die from this operation, the necessity

for which is demanded on account of traumatic causes, and

the amputation itself performed in a large wmetropolitan hos-
ital,

4 These ten consecutive cases of amputation have been re-
orted as fully as the space of a medical journal will permit.

}E‘he endeavor of this article, then, has been to establish—

1. That suppurative fever is very much diminished, and in
some cases almost entirely obviated, by this method of dress-
ing.

g?r. That the tendency to the formation of abscesses is very
much lessened.

3. That the predisposition to erysipelatous inflammation is
diminished.

It has endeavored to meet fairly and fully the more
prominent objections that have been urged against the open
method. It has suceeeded in its design if it has induced

and endurance of pressure upon the end, as greater or less bases of sup-
port, ntter volumes in commendation of your selection and uniform variety
of operation.

This success gonfers a great and essential benefit upon the subject for
the adaptation and use of prothetic apparatus,

The Frenchman whose thigh yon amputated, and the woman patient
who suffered amputation at the knee-joint, exhibit beneficial results, which
necessarily reflect great credit on your surgery.

The cicatrization of each individual case, though by secondary healing,
so nearly simulates that of primary union asreadily to deceive the cursory
observer,

The excellent drainage afforded by the posterior angle of the wound
for the escape of sunguineous and purulent matter, I judge to be favorable
to success, for the formation of the stump, with a smaller amount of hy-
pertrophy than characterizes many cases of the other varieties of ampu-
tation,

Of some eight to ten thousand stumps made, the result of every va-
riety (and anomalous variety) of operation, which it has been my privilege
to analyze, and register for their ultimate treatment with prothetic appa-
ratus, those with bilateral tegumentary flaps have, in a large majority of
cases, presented the most pleasing aspeot, afforded the most available lov-
erage, and resnlted in the greatest benefit to the aubject.

[ have to congratulate you, and the science of surgery, upon this, that
Your devotion and skill have met with such signal success at Bellevoe
Hospital under the most untoward influences.

[ am, very respectfully, yours, etc.,
E. D. Hupsox, M. D.






