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10RE RATIONAL TREATMENT.

BY FREDERIC GRIFFITH, M.D.,
OF NEW YORK;

SURGEON, BELLEVUE DISPENSARY; FELLOW OF THE NEW YORK ACAD-
EMY OF MEDICINE.

Tmis article is written to arouse interest in a
class of surgical injuries which the writer believes
are neglected.

The reaction of the body to high degrees of
heat in the form of flame or molten metal, boiling
fluid, escharotics or electricity, resulting in in-
‘juries varying in severity, is the cause of their
desultory treatment. %

Burns and scalds are the commonest injuries
of the body and Holmes ranks them as the most
commonly fatal; Cheever of Harvard state that
more than three-fourths of all burns occur in
children ; this I consider too sweeping a statement,
although that of one-third to one-half of all
deaths given as occurring in the young may well
be accepted: A burned child has less vitality to
combat such injuries than a grown person and
will, therefore, more often succumb.

Of predisposing causes winter months and oc-
cupations are foremost in importance. Workers
in rolling-mills, blast-furnaces, oil-refineries and
coal mines are particularly exposed. In the south,
where sugar boiling is carried on extensively and
in the turpentine camps many bumns result. In
large cities where steam laundries are common
a peculiarly distressing form of burn occurs.
The ironing machine consists of two rolls super-
imposed ; the upper one cold the lower one hot.
A common accident is for the “feeder's” fingers
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larynx as low down as the vocal cords, followed
by a gradually increasing dyspnea, until asphyxia-
tion causes death. Cases which are stated to
have died from inhalation of flame have really
been asphyxiated by smoke, noxious gases of
combustion or mechanically suffocated by direct
action of the flame. The presence of carbon-
aceous matter in the mucus contained in the lar-
vix and trachea proves the inhalation of smoke.
In such cases the blood is found of a bright red
color, as are all the viscera, with large quantities
of bloody fluid sometimes found in the arachnoid
spaces, death having been caused by carbon-diox-
ide poisoning. When in addition the blood is
found fluid, high heat has been present. The
quickness with which death comes after burns
of these parts 1s well shown by the his-
tory of a case reported by Dr. Cleaves
of a strong young man who inhaled pow-
dered lime. The symptoms began with
coughing and violent pain coming on almost im-
mediately and requiring opiates to subdue. The
throat and mouth became edematous, congestion
of both lungs took place, moist rales being heard
all over the chest. Diarrhea and delirium, with a
temperature of 104.5° F., came on with death at
the end of 48 hours. Dr. Cleaves thought
that the lung congestion was due to a progressive
inflammation beginning in the throat, lime parti-
cles not entering the bronchi.

E. Schmidt in his report of a case shows the
rapidity of action of a scald of these parts in a
child, aged three years, who tried to drink from a
long-spouted, boiling tea-kettle. The child died
next day from paralysis of the heart, following a
left-sided pneumonia. Upon postmortem exami-
nation the mouth and pharynx were found nor-
mal, due to the length of the spout, compelling
the child to throw his head back for suction. The
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burns even of small severity are always danger-
ous. A burn over the belly is often followed
by peritonitis or enteritis ; Dr. Smith has reported
the case of a woman burned upon the abdomen
over an area of five by seven inches. Symptoms
of peritonitis developed, and suppression of urine
occurred. There was no movement of the bowels
for a period of eight days. At the end of this
time the wound became perfectly clean and at
once all untoward symptoms passed away.

Burns over various parts of the body have at
times caused abortion, also placenta previa as a re-
sult of the nervous shock ; one case being reported
of a woman burned over her belly, who was in
the seventh month of pregnancy, at the time of
the accident; on the fourth day acute peritonitis
set in lasting four days; upon the eighth day,
when the woman had nearly recovered from the
inflammatory complication, labor set in and in
seven hours she gave birth to a dead child. Upon
examination bullee were found upon the fetus.

Dr. S. P. Crawford reports a markedly similar
case:

Inflammation of the lungs, pleura or bronchi
following burns of the chest are common,

Brush burns and grazing missile wounds are
often very like direct heat injuries; Mr. Horman
says of the latter that they give an appearance
to the skin as if it had been burnt by a hot
iron rod. This is due to the removal of the
superficial epiderm which exposes the true skin
which turns brown after a few hours.

A peculiar complication resulting after a burn
occurred in a patient of Dr. West's. A man, in-
toxicated, in falling, set fire to some fuses in
his pocket and was burned over the lower part
of the abdomen, the genitals and thighs as low
down as the knees. The patient recovered, but
with an extreme condition of phimosis.
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a flame scorch, to black carbonization of the
parts.

The variable effects constitutionally may be
shown by a description of two contrasting cases
which I saw in the Pennsylvania Hospitfal.
A  young woman was hmught in burned
over her whole body, excepting the palms
of her hands which she had clenched. The
burn was very superﬁcml her eyebrows,
eyelashes and hair were but singed and
over her body the burn extended no deeper
than the epiderm. The woman in her night dress
had upset a lighted lamp on the bed-clothes and
though but a flash of flame thus momentarily
enveloped her as she sprang from the bed, she
died within four hours, shrieking her agony until
subdued by morphine. The other case was that
of a similarly caused accident to a man confined
to bed with a rheumatic attack. He was deeply
burned through the skin, subcutaneous tissue and
fascia over his back from shoulders to buttocks.
The whole sloughed looked not unlike a great
sheet ot lichened bark from an old tree. This man
did well, was kept in bed but a few days, and then
was able to walk to the clinic to be dressed, and
went on to uninterrupted recovery.

The pathology of burns is the pathology of
inflammation of the part locally affected, with
almost all the morbid changes possible in the
complications arising therefrom. A severe burn
can open the way to the onset of many diseases,
both medical and surgical, each fatal to life. From
the grasp of the demorahzmg fright of the mo-
ment of contact of the destroying element through
the subsequent period of shock, followed by feb-
rile action, internal congestion of brain, lungs or
other organs, during the reactive period, burns
may prove fatal at any time. Later, death may
come from secondary hemorrhage, perforation of
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The fluid contents of blebs or vesications is not
serum, but serum plus fibrin ferment which in a
few days if left alone causes an albuminous co-
agulation. The formation of this fibrin ferment
is the cause of a rise in the body temperature
and Horrocks speaks of a systemic poisoning ac-
tion (non-bacterial), which develops at the same
time.

Fluid and semi-fluid particles may both be ab-
sorbed from a burned area although, following
the formation of granulations, little absorption
takes place. The fibrin-ferment fever in simple
inflammation is similar to the first rise in temper-
ature after reaction in burns, not due to early
sepsis. Horrocks says that there is first a period
of quiescence before this reaction takes place.

Directly after a burn during the period of
shock the temperature falls to 97° F. or as low as
95° F.; then rises at reaction to 104° F. or as high
as 106° F. That absorption does take place he
proves by reference to the action of the thermal
cautery. He says we may for illustration di-
vide the area of a scarified wound into three di-
visions, (1) the part most affected by heat; no
water is present and the tissues are carbonized ;
(2) area of active inflammation ; the vessels are
plugged with clots and contracted, the lymphatic
vessels retracting less than the venous and arterial
capillaries on account of having less elastic tissue
in them, absorption can readily take place; (3)
area of active hyperemia, great diapedesis due to
increased blood-supply, makmg it feel hotter and
look redder than natural. Thus, in a simple scar-
ification, we have an example of what occurs after
a burn.

The mass of the eschar after a burn may be
thrown off in either one of two ways, namely,
(1) by a demarking inflammation with but little
attending discharge which can be absolutely asep-
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that it could be seen by the unaided eye. The
protoplasm of the cells was broken up, while cer-
tain endothelial cells in the neighborhood, acting
as phagocytes, had taken up the fragments of
protoplasm and nuclei. In the blood, fragmenta-
tion of the red blood-corpuscles, especially in that
taken from the spleen, somewhat less so in the
liver, had taken place. In the skin thrombi ap-
peared and in the Malphigian corpuscles the same
changes had occurred. Russel explains these va-
rious changes by assuming that toxins elaborated
by destruction of the superficial layers of the skin
pass into the circulation, and when the arteries
of the lymphatics break up into capillaries the
rapid flow of plasma causes the edematous swell-
ing and tends to sweep the lymphocytes into the
~pericuticular lymph-sinuses.

Nearly identical changes to these have been
found in the lymphatics of children dead of in-
fectious diseases. Frankel and Spiegler implying
the same principle in their statement that the fatal
effect of burns is due to intoxication from absorp-
tion of pathological cleavage products of the body
proteids; death being therefore due to an acute
toxemia.

That grosser lesions may result from these
causes i1s well shown in a case reported by Dr.
Granges of a boy of eight years who was burned
by a redhot coal falling from the fire and rolling
over his arms, belly, genitals and legs. Death
occurred on the fourth day from a fibrinous clot
found in the longitudinal sinus.

Fenwick holds that early death and internal
complications after burns are due (1) to altera-
tion in shape and diminution of vital properties
of the red blood-corpuscles. Schultze found at a
temperature of 54° C. (119° F.) that red blood-
cells became shriveled and partly disintegrated,
thus losing their power of carrying oxygen
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quickly, excess of function is excited; but when
some time has elapsed, structural changes take
place.

Erichsen in examining 119 fatal cases of
burns found complications affecting the brain in
33 out of 37 examined, complications of the
viscera in the chest cavity in 30 out of 40 cases
examined and of the abdominal organs in 31 out
of 42 cases.

Dr. Jenner has described the postmortem find-
ings in 17 cases of burns, the victims of a tene-
ment fire in London ; they were of all ages and
of both sexes. Cadaveric rigidity had rapidly
taken place and was due to cooking of the mus-
cles with shrinkage after death. This caused ex-
treme flexion, which took great strength to over-
come, recurring when pressure was removed. Dr,
Jenner thought that in some instances where ex-
treme shortening had taken place, an antemortem
convulsive contraction had occurred before fixa-
tion by heat coagulation. The claim agent of
one of the eastern railroads detailing to me the
account of an accident which occurred on his
road several years ago in mid-winter, when twen-
ty-two passengers were burned and scalded to
death, stated that it was impossible to straighten
their flexed and contorted bodies. The jaws were
found to be firmly clenched, so tightly in some
cases as to cause blood to exude from
the tongue. Excepting in a few cases the
blood was found fluid in the heart. The
liver, spleen and kidneys, all much congested, with
dark, venous blood, The bladder was found con-
tracted. The mucus in the nose and throat was
of a blackish color, due to smoke and inhaled
carbon particles. The lung tissue was of a rosy
tint. Burned areas which had occurred after the
death of the victim had no red halo surrounding
the charred area as did those which caused death.
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This is shown by reports of clinical examination
made daily and systematically over long periods
of time, at the Pennsylvania Hospital. It was
demonstrated that when the temperature in a
given case was below 101.5° F. in burns of what-
ever extent or severity, no albumin was present
in the urine. Where kidney congestion is a spe-
cial complication, albuminuria and hematuria are
due to the acute nephritis. Amyloid change in the
kidnev after long suppuration may alone be the
cause of albuminuria. Glycosuria coming on
acutely and lasting four weeks is reported in one
case after a slight burn.

The course of a burn is of importance to the
surgeon from its very inception. He has not only
to deal with local wounding, but with a constitu-
tional reaction on the part of the individual in-
jured as well. Under the head of shock are these
constitutional manifestations described ; and to it
must be ascribed the chief cause of early death
after burns. According to Shrady shock is a jar
to the equilibrium of the entire sympathetic sys-
tem, of which mere pain is oftentimes an insig-
nificant part. Mitchell, Morehouse and Keen add
to this enfeeblement of the heart’s action through
the mediation of the medulla oblongata and the
pneumogastric nerves.

In a group of ten cases of burns occurring at
one time, reported by Ashhurst, six died of
shock within the first twenty-four hours,

A. E. Durham and Bryant agree that shock
kills one-half of all fatal cases of burns.
While young people stand shock very well, as do
females better than males, infants and nervous
women are very susceptible to its influence. The
causes of shock are dependent upon the nature
and extent of the burned wound. Burns of the
chest and belly cause greater shock, other things
being equal, than do such injuries of other parts;
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Fenwick, speaking of this complication from
his experience in London Hospital, says it is an
axiom at that institution that if a burn case vom-
its soon after admission, it will die, Hebra, Sr.,
and Kaposi, with their great experience in these
injuries, state that they never saw a recovery
after vomiting had set in. It is during this period
- that duodenal ulceration occurs; a complication
to be more fully dwelt upon later.

Following reaction, the patient passes into what
surgeons generally are pleased to call the stage of
exhaustion. During this time more or less sup-
puration is taking place, and there is danger of
death from exhaustion alone. Extraneous causes,
such as erysipelas or tetanus, may be superadded
to the suppurative process or to visceral damage.
Diarrhea very often appears as the immediate
cause of death.

A complication to which Curling, before the
middle of the last century, first directed attention
is ulceration of the duodenum. He noted that it
was common in children and that when it oc-
curred it was dangerous, death being due to hem-
orrhage, or to perforation and peritonitis. The
cause of this lesion according to Curling, was
an attempt upon the part of the adenoid tissue in
the duodenum to assume the function of the de-
stroyed skin. Since his time, many cases have
been reported by others and must study and
cndless discussion as to the cause of this lesion
have resulted. That it-is not so common as it
is important awhen it does:oceur:is shown:by! the
following statistiés;:ifrom 1. GasysioFHospitat: ) dn
which; ofra'seties ofig 7z fatal-hurnicases; Az dying
between the: third anth sixth :days, rexamined: fof
this ‘lesion, no intesfinal’ inflammation was found.

' Holmes in-a report on 125 postmortem examin-
ations: after: fatal butns found 16 patients with
ulcerations of' the'duodenum.. Ofi these 5 died
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bus be carried to the duodenum or to some of
the other viscera; after the capillary embolism
has taken place, antemortem digestion completes
the process of ulcer formation.

In my readings upon this subject I have found
many descriptions of duodenal ulcers, but no clear
narration of cases where this lesion occurred
alone. Grange reports his findings of a suspected
case of duodenal ulcer; a man burned variously
over the body to one-sixth of its extent died on
the fourth day. At the postmortem examination
no duodenal ulcerations were found, but disinte-
gration of the stomach had occurred.

Tay reports the case of a woman, aged forty-
eight years. burned over the chest, neck and face,
by a paraffin lamp. The most prominent consti-
tutional symptom was pyrexia ; death occurred on
the twenty-fifth day. Upon postmortem examin-
ation of the arch the aorta was found full of co-
agula; the valves and heart were normal. Two
ulcers were found on the curve of the stomach,
but no lesion of the duodenum was found. It
would seem in this case that the continued high
temperature gave rise, as borne out by the ex-
periments of Schulize, to an increased tendency
to fragmentation and clotting of the blood.

Another case is reported of sudden death after
a burn from hemorrhage of the stomach. Upon
postmortem examination no gastric ulceration,
but congestion of the mucosa of that organ was
found. In the duodenum, neither an ulcer nor
congestion were found.

Carhart records a case of suspected ulcer, with
recovery, after a burn which extended over a to-
tal area of six square feet. After four days the
stools became clay-colored and of a cadaveric
odor, with the symptoms of a duodenal ulcer de-
veloping. The patient laid on his back most of
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offering thereby a' natural protection from per-
foration; or, after a perforation has occurred,
plastic lymph may at times be thrown out in suf-
ficient quantity to occlude the opening. When
ulceration into one of the duodenal blood-vessels
occurs, fatal hemorrhage is the rule, likewise, con-
nection with the serous cavity of the peritoneum
with a developing peritonitis will cause the death
of the patient. From the fact that cicatricial ul-
cers have been found in patients who died of
complications after burn injuries, the importance
of a given case will rest on the amount of sur-
gical injury produced.

Contraction after the healing of burned wounds
is of common occurrence. The depth of the
wound is not the chief factor of its production
for many burns which extend only through
the skin have been followed by the greatest con-
traction. Friction during healing is the principal
factor. It is for this reason that burns over the
flexures of the joints are especially liable to this
complication. The greater the {riction caused
by muscular movement (applications or dressings,
must be added as a source of granulation irri-
tation) the more exuberent will be the granula-
tions, The larger the granulations, the greater
will be the amount of connective tissue and the
more wili be the contraction. |

Treatment—Deaver has stated that every med-
ical book is a rehash of what has gone before,
but this must ever be so where true advance
is made. The foundation of medical science has
been laid and what is to come needs no firmer
base. A man writes stirgery because he thinks
he has learned how to do things and wants to
tell others how well they can be done. I have
no new theory to present in regard to the treat-
ment of burns. Many and varied have been the
methods of treatment suggested and advised for
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it and being confined increase the irritant action
of the pus organisms. .

Velpeau found that pressure by adhesive straps
would promote healing, and by this means se-
cured support for granulation formation. Druitt
followed out the same principle when in burns
which refused to heal he employed a sheet-lead
plate cut to the size of the burn and held in place
by adhesive plaster. He gave absolute rest o the
part, prevented friction and the burns got well.

As a friction protective silver-foil has lately
been employed in the treatment of burns at the
Johns Hopkins Hospital.

Picric acid in various solutions has been ad-
vised as an early treatment for burns before gran-
ulation commences ; it 1s said to deaden pain.

Heath forms a scabbing solution by mixing one
part of collodion with two parts of olive oil ; us-
ing it especially for burns about the face.

Pure carbolic acid in solution, lately advised
by some surgeons to be painted over burns, coun-
teracts its virtues by being often very painful and
by causing additional eschar. Although the in-
tention 1s to cause a sterile, superficial eschar to
be formed over the surface of the wound, we
cannot be positive that micro-organismal (pus)
growth has not taken place beneath the slough.
It is therefore not a wise procedure to so seal up
a burn wound.

Copeland reports two cases which were treated
in an orignal manner by him along the same
lines. The first patient was a man whose face,
ears and hands had been burned in a boiler explo-
sion. He had been treated with cotton and cos-
moline dressings daily with no benefit and was in
great pain, with wounds freely discharging. By
the use of mosquito-netting the face was pro-
tected, and from pasteboard the doctor con-
structed open-end boxes in which the hands were
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condition. The latter surgeon writes strongly
and says common wound principles are “shame-
fully neglected” by the profession in these cases.
These gentlemen, however, do not advocate fre-
quent changing of dressings of burns and I find
this teaching general in the writings of the pro-
fession. Morton states the great principle in the
treatment of burns to be to allow the dressings to
remain on as long as possible. Morris believes
that frequent dressings are not only uncalled for
but injurious. :
From time immemorial it has been taught that
air is an irritant to a burn and the common prac-
tice of some surgeons is, when dressings become
saturated with discharge, to apply more dressings,
externally, without removal of those beneath. Air
“is not an irritant to a burn and a burn wound
which has been buried under layers of pus-
soaked gauze or cotton batting for days is the
better for removal, without fear of what the pres-
ence of air may do or that pain will be caused.
The pain of a burn is due to the direct action of
heat upon the terminal sensory nerve-endings;
continuous subsequent painful manifestations are
due to the irritation of sloughing tissues, applica-
tions of dressings. The question of pain occurring
when burns are dressed depends on the care in
which the dressings are removed, and what the
nature of the dressing applied next to the wound
surface has been. Gauze, patent lint or cotton,
dry and stick fast to this form of wound, as to
any other where there is any oozing, and will
irritate the granulating surface so long as it is on,
causing pain when removed at the first dressing
or at any subsequent one. The only danger which
could arise from removing dressings and uncov-
ering large burned areas is that from loss of body
heat following destruction of the epidermis before
constitutional reaction has taken place. As a lap-






27

sors and forceps cut away all shreds of burned
clothing remaining about the wound. Puncture
blisters and drain fluid which either will be rap-
idly absorbed with a febrile reaction. or coagu-
lating, awaits but the entrance of pus organisms
to become a culture medium. Infection being ever
present in the skin, by trimming away all detached
fragments a source of danger is avoided. With
care cut away as much of the burned subcu-
taneous tissues as possible; a curette may be nec-
essary and when gently used will cause but little
pain. An anesthetic is advised by some surgeons
to be used when large, deep burns are to be
dressed, and if it does not increase shock it may
be useful at times. All of the burned tissues will
not be removed at one dressing; inflammation
must assist in the removal. Disorganized, dead,
burned tissues must be cast oftf from the living,
but we now know that the aid of pyogenic organ-
isms are not needed to further this process.

In selecting an application for a burn, two
principles are involved; the agent must cause no
irritation and must be antiseptic. The most com-
monly used antiseptic drug in wound treatment is
bichloride of mercury, but in hydrogen di-oxide
we have that which to my mind is almost the ideal
wound cleanser. According to Houssell of Tii-
bingen a 3 per cent. hydrogen di-oxide solution is
equal in power to a 1 to 1,000 bichloride solution,
acting on bacteria suspended in aqueous solu-
tions; but hydrogen di-oxide is superior to it in
media rich in albuminous fluid, but poor in cells.
Where the latter predominate it is again on a
par with the solution of sublimate.

Bichloride solution of 1 to 2,000 strength ap-
plied to burned areas is often too painful to be
borne and in children has caused convulsions.
Carbolic solutions, boric acid, sodium bicar-
bonate or the like, in the strengths advised to
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the quicker will be the recovery”; over this he
applies absorbent cotton held on with a roller
bandage. @ Where destruction of muscles,
tendons or their sheaths has taken place after
burn injuries, the mechanical balance of the
mechanism of the joint affected will be de-
stroyed with a commensurate loss of function
dependent on the extent of the injury. In such
cases the best we can hope for is ankylosis in
a good position for future usefulness.

Dr. J. Webb, speaking of the hopelessness
of the local treatment of old burns about joint
flexures, which are ever contracting and
breaking down, advocates radical surgery.
One of his cases was that of a man suffering
for twenty-one years with a burn of the pop-
- liteal space which refused to heal and de-
stroyed the function of the joint. The second
case occurred in a woman and consisted of a
burn over the elbow, extending but through
the skin. This wound healed and broke down
continually, as did the other. Amputation
was performed in each case. The patients did
well and were decidedly less crippled after the
operations than before.

There are cases which will require amputa-
tion after burns, but they will become fewer
when the fresh wounds are given the carefu!
attention which they deserve. The case of my
own, which was the cause of arousing my in-
terest in.the treatment of these injuries, was
that of a man burned on the outer side of the
arm, over the bend of the elbow and the front
and inner side of the fore-arm half way down
to the wrist. The burn extended into the cel-
lular tissue beneath the skin. Treating this
wound as I have described, the scar tissue
which formed during healing partook so
closely of the nature of the normal tissues
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done badly had better be left until the child is
five or six vears of age before attempting plas-
tic work. In burns about the lax tissues of
the neck and over the flexor surfaces of large
joints, immobilization by whatever means it
can be best obtained is of special importance.
A burn about the neck which destroys the skin
requires absolute rest and, as in fracture of the
clavicle, the result will depend on it.

As surely as we can mark the growth of large,
angry granulations, so can we tell what the result
will be in after-time when the patient returns with
a terrible contraction. The application of caus-
tics or powdered pepsin is but an attempt to bal-
ance friction and contraction and too often
fails. Plastic surgery will step in and change
the current of events, but ours is an era of
preventive medicine ; attention, therefore, during
the early formative (healing) stage to the
wound, along the lines of common surgical
wound treatment, will be effective and such
cases will become known from their rarity.

Burns of the face are described as generally
doing well and cases are reported as healing
without a cicatrix, even when deep ulcers were
present, while similar injuries upon the ex-
tremities do not do so well, taking longer to
heal without securing as good results. The
idea of an extra blood-supply in and about the
face causing wounds of these parts to heal
quicker than those of other parts of the body
is fallacious. Practically all tissues have ca-
pillaries and it is these vessels which are the
important factors where healing is taking
place.

I have found a wound of the back or the leg
equally deep as one of the face or scalp to
heal as quickly as the latter when I have se-
cured rest and freedom from irritation. Again,
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I.ime splashes in the eye should be treated
by dropping water acidulated with vinegar into
the conjunctival sac. Copious irrigation by means
of a strong force of water is often the best rem-
edy. Particles should be removed with the
moistened end of a handkerchief or a wisp of cot-
ton twisted on the end of a match stick.

The treatment of burns due to the action of
electricity in the production of the X-ray calls
for absolute rest of the part and drugs to over-
come pain, as shown by the case reported by
Orleman. The burn took the form of an ulcer
which refused to heal for ten months in spite
of many forms of treatment, and was finally
determined to be a trophic neuritis. A case has
been noted in an English medical journal, which
came to coroner’s inquest alleging death from
Roentgen-ray photography. A woman suffering
from fracture of the thigh-bone in March, 1900,
was exposed upon the sixth of April to X-ray ex-
amination for two hours and twenty days later to
a like exposure lasting two hours and ten min-
utes. “The latter exposure was followed by in-
flammation, and, so far as can be gathered from
the newspaper reports, by ulceration of the ab-
dominal walls.” The woman became mentally
unbalanced and death followed.

The sun’s rays may cause burns of the first
degree of severity. If attended to at once be-
fore vesication has taken place I know of no
better remedy than that of Dr. Wood, as follows:
Iy Vinegar or dilute acetic acid, fl. oz. j.

b elonn fin ey SRR oo o e e e ol OZ, J.
Bismuth subnitrate, q. s. ad to paste.

Sig.  Apply to burned parts.

Where vesication has taken place the treat-
ment is the same as for other burns.

e Mulig reports two cases of systemic poison-
g following the use of bismuth subnitrate as an
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overdosage of this drug while pain was pres-
ent. Should such a case arise we have but to
employ the antidote for opium, which 1s co-
caine in sufficient dose to overcome its action.
To an infant give 2 to 4 drops of tincture opn
or tincture opii camphorata, repeated at inter-
vals of thirty minutes until quieted. Naismith
advises the use of ice cold baths to the burned
parts as a “preliminary” treatment until pain
has passed away.

In Vienna a treatment is followed out which
consists of immersion of the burned parts in
water kept at the normal body temperature.
Shock coming on the patient complains of
cold. Blankets, hot bricks, bottles or bags are
the external requisites to promote reaction.
At once may be given hot drinks; such as
brandy in one-ounce doses, strychnine gr. 1/,,,
atropine gr. '/,,. Baxter advises for shock,
baths at a temperature of 95" F. continued for
periods of two hours. Von Nussbaum advises
baths at 100° F.; he says this treatment has de-
creased the mortality of burns in the hospitals of
Germany.

Vomiting coming on during the course of a
burn is at all times serious and, while it may
occur at any time, it is particularly liable to
appear with the reaction of the body from
shock. The patient becomes very thirsty and
great care must be used in the quantity of
liquids given; thirst should be quenched with
cracked ice. No liquids or medicines are to
be given by the mouth. The strength of the
patient must be kept up by rectal feeding.

Brieger reports a case successfully treated
by atropine sulphate given hypodermically.
His first patient suffered from an extensive
burn of the first degree caused by clothing
catching fire; he was placed on a Hebra water-
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Burns are the commonest of injuries and of
all wounds they are treated least in accord-
ance with now universally taught and accepted
surgical principles.

Burns may be divided into two degrees of
severity ; burns of the first degree involve the
skin only, those of the second degree include
all others.

The pathology of burns is the pathology of
inflammation of the part locally affected with
almost all the morbid changes possible in the
complications which result.

Early death and internal complications after
burns are due to direct action of heat, with
fragmentation and vital change in the blood-
corpuscles; later effects are due to infection
taking place from the burned area.

The condition of the granulations during
the healing of burns is the determining factor
in the amount of contraction and subsequent
deformity which takes place. The greater the
friction caused by irritation from whatever
source, the larger will be the granulations, the
greater the amount of connective tissue and
the greater will be the contraction.

The local treatment of burns from the ear-
liest times has been along the lines of preven-
tion of irritation, but the late advances made
in wound treatment have not been followed
out in these.

The burn wound should be cleansed of as
much dead, burned tissues as possible; the
thoroughness with which this clearing away
of the eschar is done will determine in a great
measure the amount of future discharge, and

the presence or absence of infecting organ-
isms.
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