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Introduction

’I;-IE AUTHOR began an earlier book ( The Story of Medi-
cine, 1931) with the line: “The first cry of pain through the
primitive jungle was the first call for a physician.”

The present volume is devoted exclusively to pain and
its conquest. When Simpson, one of the foremost fighters
against pain, was created a baronet in 1866, he adopted as
his coat-of-arms the rod of Aesculapius with the words
Victo dolore. The translation of that motto, Victory Over
Pain, serves as the title of this book.

The first operations performed with sharpened stones
and pointed flints in the shade of rock-shelters or under
forest trees, have no recorded history, but we know what
uninvited guest was present. Surgery learned many lessons
through the ages, but never was it able to banish Pain. The
screams of the patient which rang in the hairy ears of the
Stone Age surgeon were heard in the classic period by
the disciples of Hippocrates, and the undiminished cries
echoed down the corridors of modern hospitals. All who
sought release from disease at the point of the knife were
first compelled to pay homage to Pain.

One hundred years ago, a vapor in the operating-room
of the Massachusetts General Hospital blotted out suffer-

Tt



&iv Introduction

ing from surgery. It was the most beneficent change in the
history of surgery, and has since been hailed as America’s
greatest gift to mankind.

In every branch of the healing art, Europe had long been
the mentor of America. We studied in Edinburgh, or took
postgraduate courses in Vienna; for texts we reprinted
British books or translated them from French and German.
With anesthesia the situation was reversed. The academic
gown fell from the venerable European shoulders, and the
old schoolmaster became the eager pupil: America taught
Europe the alphabet of anesthesia.

This book, written on the eve of the centennial of merci-
ful surgery, relates the long struggle of science against suf-
fering, unsuccessful for ages and seemingly no nearer the
goal—until the unexpected achievement. The revelation of
anesthesia is a chapter in the life of science where it merges
with the history of humanity: as such it should be part of
the general education of the present generation.

V.R.
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Drugs and Dreams

NATURE c1vES pain to Life for its protection. Pain is the
instinctive cry at the onset of injury and disease. Pain rings
a sleepless alarm, warning all living creatures of danger.
Pain saves the organism by informing it in time of dis-
ordered conditions. Pain is the cruel but life-saving guard-
ian of protoplasm. The absence of pain in the early stages
of cancer, for example, is one of the darkest tragedies of the
human race.

From primitive times man sought the separation of pain
from the advancing knife. To the surgeon, pain was the bar-
rier he was forced to penetrate before his terrible instru-
ment became the_healing knife. The pain of the patient
often denied access to his body; the sick often preferred to
die rather than submit to an operation. '

When the surgeon of the Stone Age, using a flint knife,
made a hole in the vault of the skull to permit the demon to
escape, was the patient fully conscious during the opera-
tion? Did the medicine-man choke the patient, causing
partial suffocation? Was there a sudden kick in the solar
plexus? Did the surgeon’s assistant stun the patient with a
blow on the head, or deliver a knock-out punch on the jaw?
There is no evidence that these procedures were used, but

¢
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4 Victory Over Pain

if they were they could hardly have been a solution, for man
began to look about him for more soothing methods.

Man early sought his pain-relievers from his surround-
ings—from the herbs that grew out of the earth. The reputed
joy-bringing, sorrow-easing power of nepenthes (from the
Greek ne, negation, and penthos, sorrow or pain) and
helenium (the tears of Helen of Troy) belongs to the myths
of medicine, but even in the infancy of the healing art our
ancestors found actual, useful anodynes.

In the Odyssey, Homer exhibits the medical knowledge
of the beauteous Helen: “Straightway she cast into the wine
of which they were drinking a drug to quiet all pain and
strife, and bring forgetfulness of every ill. . . . Such cun-
ning drugs had the daughter of Zeus, drugs of healing,
which Polydamna, the wife of Thon, had given her, a
woman of Egypt.” Some scholars have contended that
nepenthes was no actual drug, but that Homer was refer-
ring to the charm of Helen’s conversation.

The plant helenium, described by Pliny, harks back to
the Homeric nepenthes: “The helenium is said to have had
its origin in the tears of Helen, and hence it is that the kind
grown in the island of Helena is so highly esteemed.” Pliny
does not forget so interesting a remedy, and returns to the
subject, saying that taken in wine, the helenium is believed
to have “a similar effect to the nepenthes, which has been so
much vaunted by Homer, as producing forgetfulness of all
sorrow.”

The mythographer Apollodorus regarded Melampus as
“the first to devise the cure by means of drugs and purifica-
tions.” Melampus, a shepherd, saved the lives of some
young serpents and took care of them. One day when
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Melampus was asleep, the serpents in gratitude cleansed
his ears with their tongues. Melampus awoke in fright, but
found he could now understand the language of the birds
and foretell the future.

Among the remedies introduced into medicine by Me-
'lampus were iron rust in wine, the
original vinum ferri, and black
‘hellebore, helleborus niger, with
which he healed the madness of the
daughters of Proteus, king of Argos.
Black hellebore was the dominant
purgative of antiquity, frequently
prescribed for that purpose by Hip-
pocrates, the father of medicine, in
tHe fifth century B.C.

The sedative property of helle-
bore was noted about one hundred
years later by Theophrastus, who
stated in his Enquiry into Plants Hellebore
that the cautions of druggists and
herb-diggers about the proper methods of cutting and gath-
ering plants are sometimes of practical value. “The prop-
erties of [some] plants are hurtful; they take hold, it is said,
like fire and burn; for hellebore too soon makes the head

. heavy, and men cannot go on digging it up for long; where-
fore they first eat garlic and take a draught of neat wine
therewith.”

Dittany (dictamnus), another popular herb, grew on the
mountains Dicte and Ida on the island of Crete, and took
its name from the former. According to Aristotle, fn his
History of Animals: “Wild goats in Crete, when wounded
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by arrows, are said to go in search of dittany, which is sup-
posed to have the property of ejecting arrows from the

When Aeneas was
wounded, Venus ad-
ministered dittany. As
told by Virgil in the
Aeneid:

Hereupon Venus, smitten
by her son’s cruel pain,
with a mother’s care
plucks from Cretan Ida
a dittany stalk, clothed
with downy leaves and
purple flower; not un-
known is that herb to
wild goats, when winged
arrows have lodged in
Dittany their flank. This Venus
bore. down, her face
veiled in dim mist; this she steeps with secret healing in the
river-water poured into bright-brimming ewer, and sprinkles
ambrosia’s healthful juices and fragrant panacea.

Virgil then relates the result of the celestial anesthetic:

With that water aged Iapyx laved the wound, unwitting; and
suddenly, of a truth, all pain fled from the body, all blood was
staunched deep in the wound. And now, following his hand,
without constraint, the arrow fell out, and newborn strength re-
turned, as of yore.

Wine was man’s early intoxicant: it enabled him to
escape from reality, liberated him from sorrow, and per-
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mitted him to dream of pleasure and grandeur. Wine was
also man’s early anodyne: in all ages it was known that in
the narcosis of drunkenness surgical operations could be
performed without con-
sciousness of pain. The
story of Noah and his
vineyard —“And  Noah
awoke from his wine”—
and the “wine-colored
sea” of Homer attest the
popularity of wine in re-
mote days.

From narké, the Greek
word £or “stupor,” has
stemmed our word nar-
cotics, meaning drugs
which induce sleep and
lessen sensibility. In his
great herbal, Dioscorides, Opium
the famous Greek physi-
cian of the first century A.D., who served for a time in the
army of Nero, wrote of opium as “a pain-easer and a sleep-
causer.” From ancient until modern times the dried milky
juice of the capsule of the white- or scarlet-flowered poppy,
from which opium is derived, has been the most important
of narcotics.

Lucian, too, speaks of the poppy and associates it' with
sleep. In his True History he comes to the Isle of Dreams,
and there finds the City of Sleep “round about environed
with a wood, the trees whereof are exceeding high poppies
and mandragoras, in which infinite numbers of owls do
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nestle. As one enters the city, on the nght is the temple of
Night. On the left is the palace of Sleep.”

Of all the roots nourished at the breast of Mother Earth,
none was so mysterious as the mandragora (mandrake).
The man-like form of the outspread, two-legged root was
awe-inspiring. It grew beneath the gallows, feeding on the
flesh of felons: its pain-easing, sensation-destroying death-

g <
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Dioscorides receiving a root of the mandrake from the Goddess of
Discovery

wine (Wine of the Condemned) was given on a sponge to
those about to be tortured and hanged.

People believed that when the mandrake was uprooted,
it uttered such unearthly shrieks that those who heard the
sounds perished. Therefore the herb-gatherer securely tied
a dog to the mandrake and walked off. The dog, making
frantic efforts to join his master, pulled the mandrake out
of the ground. At that moment the herb-gatherer blew a
mighty blast on the horn to drown out the terrible cry of



Drugs and Dreams 9

the mandrake. When the unprotected dog died, it was con-
sidered safe to handle the plant.

In Greece, mandragora was popularly recognized as a
parcotic. The earliest reference in Greek literature is found
in the Enquiry into Plants of Theophrastus:

The leaf of mandrake, they say, is useful for wounds, and the
root for erysipelas, when scraped and steeped in vinegar, and
also for gout, for sleeplessness, and for love potions.

Demosthenes, who lived at the same time as Theophras-
tus, knew his audience would understand his meaning when
he exclaimed that the Athenians could not be awakened,
for they were like men who had drunk mandragora. In the
materia medica of Dioscorides, mandragora is recom-
mended for the production of anesthesia.

The mystic mandrake was thus one of the earliest of
anesthetics.

The herbalists of ancient times also experimented with
hemlock. They discovered that the poison in the leaves was
not constant. Its pain-relieving power varied according to
the weather and the climate, the conditions under which it
was grown, and the age at which it was collected. The
leaves might be shining green in color, and the odor lan-
guorous and heavy, and yet be lacking in narcotic power.
The Greeks learned to gather the hemlock when the floweys
fade, for then the narcotic is strongest.

The Athenians considered hemlock a very satisfactory
state poison. It was immortalized in the execution of Soc-
rates, movingly described by Plato in the Phaedo—perhaps
the most wonderful death-scene in history. After describ-
ing the last hours of Socrates among his friends, Plato tells
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how the executioner entered the cell, carrying a cup of
hemlock. When Socrates beheld him, he said: “It is well,
my friend; but what is proper to do with it? for you are
knowing in these affairs.”

The executioner explained: “You have nothing else to do
but when you have
drunk it to walk about,
till a heaviness takes
placein your legs, and
afterwards lie down;
this is the manner in
whichyou shouldact.”
He extended the cup
to Socrates who re-
ceived it with cheer-
fulness and calmly
drained its contents.

For a time Socrates
walked around talking

Hemlock with his friends, but

soon his legs were

heavy, and he lay down. At intervals the executioner

touched the lower part of his body. Then he violently

pressed the foot of Socrates, and asked if he felt anything,

Socrates said he did not. The executioner pressed the

thighs of Socrates, and moved his hands steadily upward

to indicate the parts that were already devoid of feel-
ing.

In Plato’s words: “And Socrates also touched himself,
and said that when the poison reached his heart, he should
then leave us. But now his lower belly was almost cold;
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when uncovering himself (for he was covered) he said
(which were his last words), ‘Crito, we owe a cock to
Aesculapius.”” When Crito said he would pay the debt, and
asked his master if he had any other commands, there was -
no reply.

In the Roman era, Pliny, the en- ,hgy

. g
cyclopedist, refeired to hemloc'k ’“‘k ‘ e
with reluctance: “Hemlock, too, is #

a poisonous plant, rendered odious &3,
by the use made of it by the Athe- 2~
nian people, as an ipstrument of p

’ OE
‘capital punishment: still, however, Jll" /»g%\\\\
‘ "{W ) /

\/

s %
as it is employed for many useful ,(‘\
purposes, it must not be omitted.” y
He mentions its use as a poultice to NS
“allay pains in the eyes, and says the f\ﬁ ~-
leaves have a soothing effect on @
every variety of pain.
~ Pliny refused to describe its in- Henbane
ternal administration: “As to those
cases in which it is recommended to take it internally as
a remedy, I shall, for my own part, decline to mention
them.”

Varieties of the leaves, seeds, flowers and tops of henbane
(hyoscyamus) were part of the early materia medica. The
name hyoscyamus (swine-bean) indicates that it was
thought good for hogs, while henbane plainly indicates that
it was considered poison for fowls. The medical authors of
the first century A.D. knew the plant was a narcotic. Celsus
‘wrote: “Beneficial for . . . composing the mind itself is
-saffron ointment with orris applied to the head. If in spite

\‘“ .
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of this patients are wakeful, some endeavor to induce sleep
by draughts of decoction of poppy or hyoscyamus; others
put mandrake apples under the pillow; others smear the
forehead with cardamomum balsam or sycamine tears.”

Dioscorides, who pointed out
that henbane grows by the sea
and amidst the rubbish of build-
ings, called attention to its pain-
relieving qualities: “First of all
the juice and that which is made
of the dry seed, is prepared for
lotions to take away pain, and
for the sharp and hot thume, and
for ear pains and griefs about the
matrix.”

The mulberry-tree (morus),
also called sycaminus or syca-
mine-tree is also mentioned as a
soporific by these authors. Cel-
sus wrote: “For producing sleep
the following are good: poppy, lettuce, and mostly the sum-
mer kinds, in which the stalk is very milky, the mulberry,
the leek.”

The garden lettuce, gathered when young and tender to
give the world its salad, contains a bitter milky juice, lactu-
carium, whose sedative power was known in ancient times.
Its soporific action was recognized by the writers of fables
(“after the death of Adonis, Venus threw herself on a bed
of lettuces, to lull her grief and repress her desires”), and by
the classic and medieval physicians. Galen shunned the
strong narcotic drugs, but enthusiastically recommended
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lettuce for its calming effect. He relates that in his old age
he could not sleep when his mind was overexcited by study,
but when he ate liberally of lettuce a soothing slumber
overtook him.

_ The twining hop-
plant, humulus lupu-
lus, celebrated in the
beautiful line, “A land
of hops and poppy-
mingled corn,” is
usually thought of in
connection with the
brewing of beer. But
narcotic  properties
were early ascribed to
hops. It was observed
that the air of ware-
houses in which large Lettuce

quantities of hops

were stored grew heavy-laden, and those who inhaled the
air for any length of time were overcome by drowsiness and
sleep. The hop-pillow became a popular sedative for rest-
lessness and sleeplessness, and was prescribed for George
III in his period of insanity.

Our forefathers learned by experience what could be
expected of these drugs, but many secrets eluded them.
The basic or active substances of plants were unknown to
them, and they did not realize that it was the alkaloids
hidden in the drugs which really produced the results.
They could not regulate the dosage of their remedies,
and they did not know why portions of the most pow-
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erful plants, if they are inert, can be swallowed with im-
punity.

The Greek physicians found that mandragora was truly a
sleep-producing drug; but they did not know that its po-

~ tency was dependent on its
alkaloids (atropine, hyoscine,
scopolamine), nor could they
map the blocking of the nerve
pathways of pain. They knew it
was not the brilliant foliage, but
the juice exuding from slits in
the cortex of its capsule, that
gave the opium poppy its nar-
cotic force. But the alkaloids of
poppy (morphine, codeine, and
others) were not isolated for -
centuries.

With the material available
they wooed sleep and fought
pain. If hemlock and mandrake
have disappeared from our materia medica, and if we have
hypnotics surer than lettuce, numerous preparations of
opium and the extract and tincture of henbane still retain
their places in our pharmacopoeia. With hope and valiant
hands our forefathers mixed their drugs to give their
patients pleasant dreams and to produce anesthesia in
surgery.

Hops
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Control of Pawnin Antiquity

&

A.N‘TIQUITY sAw the dawn of anesthesia, but it was a
strange dawn with twilight shadows. The Greeks were won-
derful theoreticians, but poor mechanics. If they did not de-
velop a technique for their administration, they neverthe-
less appreciated the principle of pain-controlling drugs.

They told of Lethe, the silent stream of Oblivion, slowly
flowing in the lower world. Before souls passed to Elysium,
they drank the waters of Lethe to forget earthly sorrow.
But the pathways of pain remained open during life, and
the ancients endeavored to bring the draught of forgetful-
ness to the patient beneath the knife.

The Greeks worshiped Hypnos, the god of sleep, the
fatherless child of night and the twin brother of death. In
works of art, Hypnos and Thanatos are depicted as slamber-
ing together or as holding inverted torches in their uncon-
scious hands. Statues to Hypnos were erected in the healing
shrines of Aesculapius, the god of medicine. Hypnos was
the father of Morpheus, the god of dreams. The Romans
deified Hypnos as Somnus.

Hypnos was the most welcome of gods in sorrow and
sickness, and especially during the pain of operative sur-
gery. It was then, however, that Hypnos slept and did not

15
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hear the prayer of the sufferer. The Greeks had various
devices and drugs to summon Hypnos. They realized, as
the younger nations were subsequently to learn for them-
selves, the mystery and the mercy of sleep.

Hypnos

The epics of Homer demonstrate how early in their de-
velopment the Greeks were interested in pain-controlling
drugs. In the Iliad Homer tell us that when the warrior
Eurypylus is struck by an arrow, Patroclus leads him to his
hut, where the skins of oxen are put upon the ground for
the wounded man.

There Patroclus made him lie at length, and with a knife cut
from his thigh the sharp-piercing arrow, and from the wound
washed the black blood with warm water, and upon it cast a
bitter root, when he had rubbed it between his hands, a root that
slayeth pain, which stayed all his pangs; and the wound waxed
dry, and the blood ceased.
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According to tradition, the lyric poet Pindar in the fifth
century B.C. was so close to the Delphic Apollo that city-
destroying tyrants twice spared his house and his descend-
ants. In one of his Pythian Odes, Pindar breathes the prayer
that the Centaur Chiron “were reigning still in Pelion’s glen,
as in the olden days when he reared Aesculapius, the gentle

- craftsman who drove pain from the limbs he healed.”

The word which Pindar uses is nodynia, meaning ease
from pain; it is an older and more convenient term than
anesthesia, and might well have become the accepted ex-
pression for insensibility to pain. In one of his Nemean
Odes, Pindar sings in honor of the swift feet of Deinias of
‘Aegina, who won a double race, proclaiming that “toil is

~made painless (nodynon) by the spell of song.”
The intoxicating’ power of the plant cannabis indica,
popularly called Indian hemp and hashish, was known to
. the ancient world. Herodotus, the historian of the fifth cen-
“tury B.C., has left a famous description of the baths of the
- Scythians: “The Scythians then take the seed of this hemp
and, creeping under the rugs, they throw it on the red-
"hot stones; and, being so thrown, it smoulders and sends
:forth so much steam that no Greek vapor-bath could sur-
‘pass it. The Scythians howl for joy in the vapor-bath.” It
“seems that the father of history did not stay for the end of
‘the performance, as he says nothing of the sleep-producing
‘or narcotic properties of hemp.

The works on Hindu medicine, attributed to Susruta and
‘Charaka, mention the native hemp of India as a remedy.
The plant was endowed with such epithets as leaf of de-
lusion, exciter of desire, increaser of pleasure, cementer of

friendship, the laughter-mover, causer of the reeling gait.
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The stage of excitement was followed by the stage of sleep
and insensibility to pain. Inhalation of the fumes of burn-
ing hashish produced a crude and early form of anesthesia.
The first use of the term anesthesia, or at least the first

. found in Greek literature, occurs in

Plato. In discussing why God placed
dense flesh over certain bones and little

WV AAY, .
>\ |1 flesh over other bones, Plato says in the
N

PI YA At the junctions of the bones, except where
/72)\'“\‘ %\§§ reason revealed some necessity for its ex-
77 ) o\ istence, He made but little flesh to grow,

BN
@i Z/\”ﬁ\&\ lest by hindering the flexions it should
o

make the bodies unwieldy, because stiff in

/\\ movement, or else through its size and
(\\\\\\ density, when thickly massed together, it
N\ should produce anesthesia, owing to the
rigidity. . . .
A
) T The ancients knew that compressing
Hashish the carotid arteries, the principal arteries

of the neck, causes loss of conscious-
ness. The Greek word carotid means drowsiness, and carotid
artery means the artery of sleep. Pressure on the jugular
veins of the neck—the cut-throat veins—likewise causes
insensibility. In a passage in his History of Animals, Aris-
totle says of the jugular veins: “If these veins are pressed
externally, men, though not actually choked, become in-
sensible, shut their eyes, and fall flat on the ground.”
The father of pastoral poetry, Theocritus, in the third
century B.C., has a passage in his Idylls which demonstrates
the Greek interest in assuaging the pangs of childbirth: “On
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the island of Cos the daughter of Antigone cried aloud in
the oppression of pain to the Girdle-Looser; Lucina, friend
of women in travail, stood by to comfort her, and shed in-
sensibility to pain over her limbs, and thus a beloved son
in the likeness of his father was born.” Theocritus, like the
poet Pindar before him, uses the expression nodynia to
denote immunity to pain.

In one of his Georgic poems on agriculture, the farm-born
Virgil has a beautiful phrase about the power of the poppy:
Lethaeo perfusa papavera somno (“poppies steeped in
Lethe’s slumber”).

In the Aeneid Virgil relates how Cerberus, the dreaded
three-headed dog which guarded the entrance to Hades,
was put to sleep by a drug:

To Cerberus, on whose necks bristled the snakes, the seer flung
a bait mixed in honey and drugged meal. Opening his triple
throat in ravenous hunger, Cerberus catches it when thrown,
then relaxes and sinks to earth, succumbs to sleep and stretches
his bulk all over the cave.

The Roman poet Ovid also recognized the narcotic prop-
- erties of opium. In the Fasti, he wrote: “Her calm brow
wreathed with poppies, Night drew on, and in her train
brought darkling dreams.” Elsewhere Ovid states clearly:
“There are drugs which induce deep slumber, and steep the
vanquished eyes in Lethean night.” These exquisite words
unfold the essence of anesthesia.

Sleep-inducing drugs are described as anodynes by Cel-
sus in the first century A.D., whose encyclopedia is, with
‘the exception of the writings bearing the name of Hippoc-
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rates, the oldest medical classic extant. Celsus has the fol-
lowing passage in his De Medicina:

Pills are also numerous, and are made for various purposes.
Those which relieve pain through sleep are called anodynes;
unless there is overwhelming necessity, it is improper to use
them; for they are composed of medicaments which are very
active and alien to the stomach. There is one, however, which
actually promotes digestion; it is composed of poppy-tears and
galbanum (4 grms. each), myrrh, castory, and pepper (8 grms.
each). . . . Another, worse for the stomach, but more soporific,
consists of mandragora (1 grm.), celery seed and hyoscyamus
seed (16 grms. each ), which are rubbed up after soaking in wine.

Pliny not only recommended the anesthetic efficacy of
mandragora but claimed that the mere smell of its juice
would put some people to sleep: ,

Administered in doses proportioned to the strength of the pa-
tient, the juice of mandragora has a narcotic effect; a middling
dose being one cyathus [1% ounces]. It is given, too, for injuries
inflicted by serpents, and before incisions or punctures are made
in the body, in order to ensure insensibility to the pain. Indeed,
for this last purpose, with some persons, the odor of it is quite
sufficient to induce sleep.

The last statement is to be doubted unless the ancient
mandrake was more powerful than its modern descendant.

In his description of mandragora, Dioscorides uses the
word anesthesia perhaps for the first time in its medical
sense: “One cyathus [1% ounces] of the wine of mandragora
is given to those who cannot sleep, and such as are in griev-
ous pains, and those to be cut or cauterized, when it is
wished to produce anesthesia.” Three times in this same
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passage Dioscorides points out that when physicians are
about to cut or burn a patient, they give him the wine of
mandragora to cause insensibility. Dioscorides was familiar
also with the term local anesthesia, for in his brief descrip-
tion of the Memphitic stone of Egypt, he says: “It is re-
ported that when the Memphis stone is smeared upon the
parts of the body to be cut or burnt, it brings about a local
anesthesia without danger.”
Although the Greek poets specified pain-relieving drugs
-and physicians were familiar with sleep-producing drugs, it
must not be assumed that operations in those days were
‘performed under anesthesia. The sensibilities of patients
may have been blunted by wine, hemp, or the poppy, but
the administration of pain-controlling drugs was too uncer-
-tain to become an accepted part of surgical procedure.
The surgical books of Hippocrates are among the finest
"manifestations of Greek genius, but they do not mention
‘the relief of operative pain. Galen, the most celebrated
physician after Hippocrates, expressly states, “I abhor more
-than anybody carotic drugs,” meaning drugs which pro-
duce stupor or heavy sleep.
What was done to a patient about to undergo an opera-
tion? It was the custom then, as for centuries afterward, to
‘bind the patient to the table with ropes or straps. His
- screams were disregarded, but if he struggled too violently,
assistants grasped his arms and legs. Brave patients scorned
such measures as effeminate, and would not permit them-
selves to be tied down. An operation in the second century
B.C. on the Roman general Marius was later described by
the biographer Plutarch:
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There is testimony both to the temperance of Marius, and also
to his fortitude, of which his behavior under a surgical operation
is proof. He was afflicted in both legs, as it would appear, with
varicose veins, and as he disliked the deformity, he resolved to
put himself into the physician’s hands. Refusing to be bound,
he presented to him one leg, and then, without a motion or a
groan, but with a steadfast countenance and in silence, endured
incredible pain under the knife. When, however, the physician
was proceeding to treat the other leg, Marius would suffer him
no further, declaring that he saw the cure to be not worth the
pain. )

Evidence has already been presented of Greek knowl-
edge of anesthesia, but it was employed more by the poets
and dramatists in their works than by the medical men in
their practice. The Greek medical writings contain no rec-
ord of a single operation under anesthesia.
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Anodynes in the Orient

A.N ANCIENT Chinese legend relates that the fairy Chang
Sang gave Pien Ch’iao a wise book and a package of herbs.
The fairy instructed him to read the book and to taste the
herbs every day. Pien Ch’iao did as he was told, and in a
month he became so skilled a physician that he was able to
see through the human body and to note the diseases of the
internal organs. He did not reveal his power for fear it
would frighten people. He pretended to diagnose ailments
by feeling the pulse, and thus became the founder of pulse-
lore.

Once a patient from Lu and a patient from Chao came to
Pien Ch’iao for treatment. The doctor examined them and
found that the patient from Luhad a strong will but a weak
mind, whereas the patient from Chao had a weak will but a
strong mind. Thereupon, Pien Ch’iao gave them a narcotic
wine so powerful that they remained insensible for three
days. While they were in this state, he opened their chests,
removed and exchanged their hearts. He revived the sleep-
ing patients, and they were cured. The interesting feature
of thislegend is its anticipation of the great modern medical
developments: X-rays and anesthesia.

The historical medicine of China begins in the Han
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dynasty. Hua T’o, who lived in the third century A.D,,
urged the practice of calisthenics to improve health:

The body needs exercise, only it must not be to the point of
exhaustion, for exercise expels the bad air in the system, pro-
motes free movement of the blood, and prevents sickness. The
used doorstep never rots, and it is the same with the body. That
is why the ancients practiced the bear’s neck, the fowl’s twist,
swaying the body, and moving the joints to prevent old age. I
have a system of exercise called the frolics of the five animals,
which are the tiger, the deer, the bear, the monkey, and the bird.
It removes disease, strengthens the legs, and ensures health. If
one feels out of sorts, one should practice one of these frolics. It
will produce sweating, give a feeling of lightness to the body,
and increase appetite.

Hua T’o is a unique figure in Chinese annals, for he intro-
duced surgery into China. Until he began his work the
Confucian doctrine that the human body was too sacred to
be mutilated had prevented the development of surgery in
China, but Hua T’o was so skilful a surgeon that temples
were erected to him and he was worshiped as the god of
surgery.

Hua T’o’s fame spread to western lands for his knowledge
of anesthesia. He is credited with the discovery of an efler-
vescent powder which when dissolved in wine produced
complete insensibility. This powder enabled Hua To to
open any portion of the body, and to- inspect, wash, cut,
and remove a diseased organ, and suture the wound with-
out the patient’s knowledge. But Hua T’o did not leave to
posterity the formula for his soporific powder.

The Sanskrit epic, R@mdyana, ascribed to the poet Val-
miki, of the third century B.C., contains the injunction:
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“The wounded in battle should be quickly picked up, car-
ried into a tent, the bleeding stayed, and upon the wounds
should be dropped an anodyne oil with the j juice of healing
herbs.”

In the tenth century A.D., Firdousi of Khurasan wrote
the Shahnama, or Book of Kings, in which ke refers to
anesthesia in the caesarean birth of Rustum, the Persian
Hercules.

The griffen, who had nurtured Zal on Elbruz, had given him, at
parting, some of her feathers, and directed him to burn one
whenever he was in extreme distress. He did so now and his
kind nurse appeared. She told him it was necessary to make an
incision in the side of Rondabah and gave him some intoxicating
drugs, which when administered to the princess, would make
her insensible to pain. Zal did as he was directed and the giant
child was cut from the side of his mother, who was soon restored
to perfect health.

The Arabian Nights contain some delightful allusions to
soporific drugs. For example, there is this use of henbane:

* Presently he filled a cresset with firewood, on which he strewed
powdered henbane, and lighting it, went round about the tent
with it till the smoke entered the nostrils of the guards, and they
all fell asleep, drowned by the drug.

Ibn Sina, known to the western world as Avicenna, was
the dominant figure of the Arabian school of medicine. His
Canon of Medicine codified all available medical knowl-
edge; translated into Latin, it became the authoritative
medical textbook of Europe for six centuries. In Islam it is
still considered infallible. Avicenna enumerated the agents
which alleviate pain:
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There are three groups of agents which alleviate pain: 1) those
contrary to the cause of pain, which remove the pain. Examples:
fennel; linseed made into a poultice and applied over the pain-
ful place. 2) those counteracting the acrimony of the humors,
soothing, inducing sleep, or dulling the sensitive faculties and
lessening their activity. Examples: inebriants; milk; oil; sweet .
water. 3) those infrigidating and dulling the sensation in the
painful parts. Examples: all narcotics and somniferous drugs.
The first of the three is the most certain.

Avicenna also recommends opium, henbane, and man-
drake:

If it is desirable to get a person unconscious quickly, without his
being harmed, add sweet-smelling moss or aloes-wood to the
wine. If it is desirable to procure a deeply unconscious state, so
as to enable the pain to be borne, which is involved in painful
applications to a member, place darnel-water into the wine; or
administer fumitory, opium, hyoscyamus (half dram dose of
each); nutmeg, crude aloes-wood (4 grains of each). Add this
to the wine, and take as much as is necessary for the purpose.
Or boil black hyoscyamus in water, with mandragora bark, un-
til it becomes red, and then add this to the wine.

* Avicenna discussed fifteen types of pain: boring, com-
pressing, corrosive, dull, fatigue, heavy, incisive, irritant,
itching, pricking, relaxing, stabbing, tearing; tension and
throbbing. His discourse on the relief of pain is subtle, and
if his remedies proved ineflective, the learned Avicenna
tempered them with philosophy.

In the vast brotherhood of pain, there is neither East nor
West: with opium and mandrake and hashish and henbane,
the Oriental healer, like his Occidental colleague, sought to
bring to his operative patients the balm of merciful sleep.



John Arderne (From a fifteenth century manuscript
in the British Museum)



Early use of alcoholic fumes for anesthesia (From Schilling’s
Swiss Chronicle, 1513)
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Narcotics in the Middle Ages

THE FIRST medieval reference to anesthesia is to be found
in the fourth century, in the writings of Hilary, a zealous
convert to the Christian religion who was elected bishop of
his native city of Poitiers. In his treatise on the Trinity, St.
Hilary plainly distinguishes between anesthesia due to dis-
ease and anesthesia resulting from drugs:

The nature of our bodies is such, that when endued with life
and feeling by conjunction with a sentient soul, they become

- something more than inert, insensate matter. They feel when
touched, suffer when pricked, shiver with cold, feel pleasure
in warmth, waste with hunger and grow fat with food. By a
certain transfusion of the soul, which supports and penetrates
them, they feel pleasure or pain according to the surrounding
circumstances. Where the body is pricked or pierced, it is the
soul which pervades it that is conscious, and suffers pain.

For instance a flesh wound is felt even to the bone, while the
fingers feel nothing when we cut the nails which protrude from
the flesh. And if through some disease a limb becomes withered,
it loses the feeling of living flesh: it can be cut or burnt, it feels
no pain whatever, because the soul is no longer mingled with it.

Also when through some grave necessity part of the body
must be cut away, the soul can be lulled to sleep by drugs, which
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overcome the pain and produce in the mind a death-like forget-
fulness of its power of sense. Then limbs can be cut off without
pain: the flesh is dead to all feeling, and does not heed the deep
thrust of the knife, because the soul within it is asleep.

Hilary does not describe the drugs which lull the soul to
sleep, but for the next few centuries the emphasis was still
on mandragora. Thus Apuleius, a fifth century compiler of
Greek botanico-medical material, published in his popular
herbal a passage on mandragora:

If any one eat it he will die immediately, unless he be treated
with butter and honey, and vomit quickly. Further, if any one
is to have a limb mutilated, burnt, or sawn, he may drink half
an ounce with wine, and whilst he sleeps the member may be
cut off without any pain or sense.

The spongia somnifera, or sleeping sponge; a sea-sponge
saturated with the mixed juices of soporific plants, intro-
duced in the ninth century, was the major anesthetic of the
Middle Ages. Its fumes were inhaled by the patient before
an operation and were supposed to render him unconscious
to surgical pain.

Hugh of Lucca, the leading surgeon of his day, prepared
the sleeping sponge which was the basic prescription for
medieval doctors. It is given by Theodoric of Cervia, the
son of Hugh, in the Cyrurgia, the great surgical work of the
thirteenth century:

Take of opium, of the juice of the unripe mulberry, of hyoscya-
mus, of the juice of hemlock, of the juice of the leaves of mandra-
gora, of the juice of the wood-ivy, of the juice of the forest
mulberry, of the seeds of lettuce, of the seeds of the dock, which
has large round apples, and of the water hemlock—each an
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ounce; mix all these in a brazen vessel, and then place in it a
new sponge; let the whole boil, as long as the sun lasts on the
dog-days, until the sponge consumes it all, and it is boiled away
in it.

As oft as there shall be need of it, place this sponge in hot
water for an hour, and let it be applied to the nostrils of him
who is to be operated on, until he has fallen asleep, and so let
the surgery be performed. This being finished, in order to
awaken him, apply another sponge, dipped in vinegar, fre-
quently to the nose, or throw the juice of the root of fenugreek
into the nostrils; shortly he awakes,

But Theodoric seems to have doubted the power of the
sleeping sponge to produce narcosis, for he bound his
~ surgical patients. In the operation for hernia, for example,
he advised that the patient be tied with three bands: one
around his ankles; one encompassing his thighs; and one
across his chest, securing both the arms and hands.

Guy de Chauliac, whose Great Surgery became the
standard treatise on the subject in the later Middle Ages,
continued to urge the use of narcotic inhalation in the four-
teenth century. But John Arderne of Newark-on-Trent, the
originator of the operation for fistula in ano (a type of ulcer
near the rectum), proposed another formula. Arderne de-
scribed himself as chirurgus inter medicos, “surgeon among
physicians,” and to judge from his statements, and especial-
ly from the fees he collected, his practice was limited to the
nobility, wealthy landowners and higher clergy.

Arderne gave the following prescription for producing
anesthesia:

An ointment with which if any man be anointed he shall suffer
cutting in any part of his body without feeling or aching. Take
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the juice of henbane, mandragora, hemlock, lettuce, black and
white poppy, and the seeds of all these aforesaid herbs, if they
may be had, in equal quantities; of Theban poppies and of
poppy meconium one or two drachms with sufficient lard. V

Braize them all together and thoroughly in a mortar and after-
wards boil them well and let them cool. And if the ointment be
not thick enough add a little white wax and then preserve it
for use. And when you wish to use it anoint the forehead, the
pulses, the temples, the armpits, the palms of the hands and
the soles of the feet and immediately the patient will sleep so
soundly that he will not feel any cutting.

Arderne also used opium or henbane in wine, but the
chief difficulty with all these anesthetics was that they made
the patient sleep too profoundly. He added the following
caution: “And know that it is well to tweak the nose, to
pinch the cheeks or to pluck the beard of such a sleeper to
quicken his spirits lest he sleep too deeply.”

For post-operative treatment, John Arderne suggested:

And know that it is good to give him afterwards castoreum [the
odorous secretion of the perineal glands of the beaver, used as a
nerve stimulant], for castoreum chafeth and most comforteth
the chilled sinews and relieveth the paralysis. And also give him
things that comfort the brain such as castor, musk, nutmegs,
roses, nunufar, myrtle and sumace.

As the Middle Ages drew to a close, what had been writ-
ten by the medical men about narcotics began to seep down
into general literature. Boccaccio, who survived the Black
Death of 1348, and Chaucer in the fourteenth century de-
scribed the use of narcotics. Chaucer paid brief tribute to
opium in the Knight's Tale:
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Of a clarre, made of a certain wine,

With Narcotikes and Opie of Thebes fine,

That all the night through that men wold him shake
The gailer slept, he mighte not awake.

In the Decameron, Boccaccio mentions the soporific

draught prepared by the leech of Salerno, Mazzeo della
Montagna:
It happened that there came to the attention of the physician
a patient with a gangrenous leg, and when the master had made
an examination he told the relatives that unless a decayed bone
in the leg were removed either the entire leg would have to be
amputated or the patient would die; moreover, if the bone were
removed, the patient might recover, but he refused to undertake
the case except as if the man were already dead. To this the rela-
tives agreed and surrendered the patient to him.

The doctor was of the opinion that without an opiate the man
could not endure the pain and would not permit the operation,
and since the affair was set for the evening, he distilled that
morning a type of water after his own composition which had
the faculty of bringing to the person who drank it sleep for as
long a time as was deemed necessary to complete the operation.

Actually the thousand years of the Middle Ages con-
tributed little to man’s search for effective anesthesia. As the
active principles of drugs (alkaloids) were unknown, it was
necessary to use the crude drugs themselves. Their action
was uncertain, for there was no way of standardizing the
dosage and apparently identical samples of opium, man-
. drake, or hemlock might differ markedly in narcotic power.
Plant juices are not volatile, and since they do not vaporize
or diffuse in the air, results are unobtainable by inhalation.
The narcotics could be effective only if taken internally, but
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Trephining without an anesthetic (From Brunschwig’s
Book of Wound Surgery, 1497)
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this procedure was too dangerous to become popular. Con-
sequently, it is not surprising to find a recent experimenter
characterizing these medieval narcotics as unable to “make
even a guinea pig nod.” In practice, the safest and most con-
venient anesthetic of the period was drugged wine: not
enough drug to be poisonous, but plenty of wine.

The mental activity of the age was directed toward the
salvation of the soul, and the weight of theological doctrine
- was overwhelmingly on the side of pain: pain came on earth
with the Fall of Man and must be endured by the body vile
until Judgment Day.
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The Renaissance

ETﬁER, THE first modern anesthetic, was discovered in
the sixteenth century. But for more than three hundred
years, its anesthetic properties were unknown, despite the
fact that the search for pain-relievers never ceased.

The first to describe the synthesis of ether from sulfuric
acid and alcohol was Valerius Cordus, who in his brief span
of twenty-nine years, gave Europe its first Pharmacopoeia,
inaugurated the systematic study of botany, and was a pio-
neer in the transition from alchemy to chemistry. Cordus
gave the earliest known account of the synthesis of oleum
dulci vitrioli (diethyl oxide) from the distillation of “very
biting wine,” or alcohol, and “sour oil of vitriol,” or sulfuric
acid. The exactness of Cordus’ method marks him as a
modern in chemical procedures. He found that ether was
highly volatile and that it was an excellent solvent for many
substances. Since it was the treatment of disease which first
of all interested him, he noted that ether “may be used in
pleurisy, peripneumonia, and hacking cough to draw from
the lungs pus and mucus.” These observations are of great
relevance, because it is possible that from the use of ether
for these conditions stemmed the discovery of its anesthetic
powers in the early nineteenth century. Cordus died in
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1544, but his “sweet vitriol” was not called “ether” until
1730, when Frobenius of Germany so named it.

A passage by Paracelsus, the celebrated Swiss physician

of the Renaissance and a contemporary of Cordus, is as
puzzling as everything else connected with this remarkable
man. If Paracelsus was referring to the ether of Valerius
Cordus, it is strange that he described so vanishing a sub-
stance as “stable.” However, the paradoxical Paracelsus, as
on so many other occasions, came near the truth, and there-
fore this passage, despite its obscurities, is worthy of quo-
tation: -
The following should be noted here with regard to this sulfur,
that of all things extracted from vitriol it is most remarkable be-
cause it is stable. And besides, it has associated with it such a
sweetness that it is taken even by chickens, and they fall asleep
from it for a while but awaken later without harm. On this
sulfur no other judgment should be passed than that in dis-
eases which need to be treated with anodynes it quiets all suffer-
ing without any harm, and relieves all pain, and quenches all
fevers, and prevents complications in all illnesses.

The tradition of the soporific sponge of the Middle Ages
persisted in the Renaissance. It was largely Guy de Chauli-
ac’s,surgical writings and his great reputation that were
responsible for its continued use. Hugh of Lucca’s formula
was used, with some variations, throughout Europe until
the end of the sixteenth century. In Germany, Hans von
Gersdorff, a great military surgeon, had his patients suck
the sponge for several minutes; in Italy, Giambattista della
Porta disguised the odor by adding musk, but the formula
remained substantially unchanged.

In England, William Turner published his magnificent



The first picture ever made of an amputation (From von
Gersdorff’s Field-Book of Wound Surgery, 1517)



The Renaissance b 74

herbal, which marked the start of the science of botany
there. In it he gave a prescription for a potion containing
mandragora root and said that:

If they drink this drink, they shall feel no pain, but they shall fall
into a forgetful and a sleepish drowsiness. The apples, if a man
smell of them, will make him sleep, and also if they be eaten.
And so doth the juice that is strained out of them. But they that
smell too much of the apples, become dumb.

. Perhaps the first known reference in an English medical
book to an anesthetic agent used in surgery was made by
William Bullein. In his Bulwarke of Defence againste all
Sicknes, in 1562, he wrote:

The juice of this herbe pressed forthe, and kepte in a close
earthen vessel, accordyng to arte: this bryngeth slepe, it casteth
men into a trauns on a depe tirrible dreame, untill he be cutte
of the stone.

In Arthur Brooke’s Tragicall Historye of Romeus and
Lulieit, which preceded Shakespeare’s version, Friar Lau-
rence described to Juliet a soporific potion:

It doth in halfe an howre / astonne the taker so,

And mastreth all his sences, that / he feeleth weale nor woe:
And so it burieth up / the sprite and living breath,

That even the skilfull leche would say, / that he is slayne by death.
One vertue more it hath / as meruelous as this;

The taker, by receiving it, / at all not greeved is;

But painlesse as a man /_ that thinketh nought at all,

Into a swete and quiet slepe / immediately doth fall;

From which, (according to / the quantitie he taketh)
Longer or shorter is the time / before the sleper waketh;
And thence (theffect once wrought) / agayne it doth restore
Him that receaved unto the state / wherein he was before,

In describing a similar scene, Shakespeare revealed a
profound knowledge of the effect of anesthesia. Friar Lau-
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rence tells Juliet what will happen when she drinks the
potion:

Take thou this vial, being then in bed

And this distilling liquor drink thou off;

When presently through all thy veins shall run
A cold and drowsy humour, for no pulse

Shall keep his native progress, but surcease:
No warmth, no breath, shall testify thou livest;
The roses in thy lips and cheeks shall fade

To paly ashes, thy eyes’ windows fall,

Like death, when he shuts up the day of life;
Each part, depriv’d of supple government,
Shall, stiff and stark and cold, appear like death:
And in this borrow’d likeness of shrunk death
Thou shalt continue two and forty hours,

And then awake as from a pleasant sleep.

Shakespeare elsewhere makes references to poppy, man-
dragora, and “drowsy syrups,” and his contemporary, Chris-
topher Marlowe, speaks of “poppy and cold mandrake
juice.”

Legal records of the time show that prisoners often took
narcotics in order not to feel the torture of their punishment
or disclose their secrets in their pain.

But uncertainty of the potency and action of the narcotic
drugs rendered their application dangerous and by the end
of the sixteenth century such anesthetics had largely fallen
into disuse. The patients themselves mistrusted the drugs
because of the danger of fatal outcome. Moreover, ma-
gicians and sorcerers used the same drugs and recipes for
their potions and magic apples, and their use was therefore
discredited by regular physicians.
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As the drugs began to be discarded, physicians turned to
an ancient method of producing anesthesia—by pressure
applied to a nerve trunk or artery. As early as 1543, Am-
broise Paré, one of the great surgical figures of all time
adopted the pressure method for inducing anesthesia. The
Spanish physician Valverde reported his observation of this
procedure:

The carotids or soporales, that is, sleep-producing arteries, are so
named because when they are pressed upon or closed in any
way we soon go to sleep. This experiment I saw performed by
Realdo Colombo in 1544 in Pisa on a young man in the presence
of a number of gentlemen, with no less fear on their part than
amusement on ours, we giving them to understand that it was
done by sorcery.

This reversion to an old procedure, with no significant
modifications, is in a sense typical of the poverty of Renais-
sance thought in the field of anesthesia. Despite its manifold
contributions in other sciences, the Renaissance has a disap-
pointing record in the relief of pain.
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Seventeenth and Eighteenth
Centuries

S o pISCREDITED had narcotic drugs become by the mid-
dle of the seventeenth century that when Nicolas Bailly, a
barber-surgeon of Troyes, administered a narcotic potion to
a patient before an operation, the venture aroused wide-
spread condemnation. Bailly was arrested and fined for
practicing witchcraft. The stupefaction of patients by ad-
ministration of herbal remedies was then forbidden in
France under heavy penalty.

Refrigeration anesthesia was introduced by Marco Aure-
liop Severino of Naples in the middle of the seventeenth
century, but the method did not come into widespread use
until the Russians used it extensively in the Finnish cam-
paign of 1939-40. Thomas Bartholinus in his book, The
Medical Use of Snow, described Severino’s method:

Before employing the cautery on wounds in various parts of the
body, apply snow to dull the sensation. . . . To avoid gangrene
Severinus had us apply the medication in narrow paralle] lines;
after a quarter of an hour the feeling would be deadened and
the part could be cut without pain.
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A new method, intravenous anesthesia, was made pos-
sible in the seventeenth century by William Harvey’s
demonstration of the circulation of the blood. Inter-
estingly enough, it was not a physician who suggested the
method, but Sir Christopher Wren, the famous architect
of St. Paul’s Cathedral in London, who was at that time pro-
fessor of astronomy at Oxford. Wren’s interest was in dis-
covering a new therapeutic procedure; his experiments are
discussed later, in the chapter on intravenous anesthesia.

But about the same time Johannes Sigmund Elsholtz,
physician-in-ordinary to the Elector of Brandenburg, made
the first methodical efforts to use the intravenous method
in obtaining anesthesia by injecting a solution of an opiate.

The value of intravenous treatment was vigorously de-
bated by all the great physicians of the period. By the end
of the seventeenth century, however, this method was

largely discarded because of the uncertain results obtained.
| Opium was still occasionally used. Hermann Boerhaave,
the renowned Dutch physician and scientist of the seven-
teenth century, is said by his pupil van Swieten to have
used opium as an anesthetic. He prescribed both the inhala-
tion of the vapor and the internal administration of the
powder. In 1781, Sassard, a Parisian surgeon, described the
action of opium and recommended that the drug be admin-
istered before operations.

The great increase in chemical investigations toward the
end of the eighteenth century led to the discovery of many
new gases. Indeed, the rise of modern inhalation anesthesia
may be traced to the widespread interest in these gaseous
elements and their effects on respiration. In 1771, Joseph
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Priestley in England and Carl Wilhelm Scheele in Sweden
independently discovered oxygen. The following year
Priestley discovered nitrous oxide. However, it remained
for Antoine Lavoisier and his wife, applying quantitative
methods in chemistry for the first time, to determine the
true nature of oxygen and to realize its great significance.
Oxygen and the phenomena of oxidation in the living body
are of the greatest importance to anesthesia. The way was
now prepared for the determination of the anesthetic and
analgesic properties of nitrous oxide by Humphry Davy,
whose suggestion in 1800 for its use in surgery to relieve
pain went unheeded.

In 1784 there emerged in England a new advocate of
anesthesia in amputation by compression of nerves; James
Moore described an apparatus designed to produce com-
plete insensibility of various nerves within a half-hour.
Moore’s method was evaluated by Benjamin Bell, author
of a standard textbook on surgery in the eighteenth cen-
tury. “All that this instrument seems to require in order to
render it perfect, is the power of compressing the nerves of
a limb without affecting the veins.” Bell thought that the
veins would burst if they were compressed too long, and
that Moore’s suggestion of opening a vein would weaken
the patient by loss of blood.

Eighteenth century knowledge and attitudes toward
anesthesia are summed up by Bell, in his System of Surgery:
The pain induced by operation may be lessened in different
ways: By diminishing the sensibility of the system; and by com-
pressing the nerves that supply the parts upon which the opera-
tion is to be performed. . . .

" As opiates are apt to induce sickness and vomiting, I seldom
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venture on giving them before an operation, unless the patient
has previously been in the habit of using them. . . .

It has long been known, that the sensibility of any part may
not only be lessened, but even altogether suspended, by com-
pressing the nerves that supply it: And accordingly, in ampu-
tating limbs, patients frequently desire the tourniquet to be
firmly screwed, from finding that it tends to diminish the pain

of operation. .
The effect of this, however, is . . . inconsiderable.

The search for a-successful anesthetic continued fruit-
lessly. Having abandoned the soporific drugs of previous
centuries, physicians relied largely on whiskey, gin and
rum, or on mechanical devices for producing local anes-
thesia, which were as painful as the operation itself. In prac-
tice, the reduction of pain depended upon the speed of the
surgeon.
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Humphry Davy

(1778-1829)

CORNWALL 1s England’s west; it is bounded in the east
by Devonshire, on the south by the English Channel, on the
north by the Atlantic Ocean. It is a county of contrasts, with
wind-whipped moorlands and mighty rocks, and a soft
climate where palms and myrtles flourish. Motor busses
rush by sand dunes where prehistoric monuments have
fallen, children play near the tin mines where the ancient
Phoenicians worked, and fish still come in countless num-
bers to the waiting drift-nets.
To enter Cornwall is to step back into the enchanted land
of nursery days and fairy tales. The visitor to Cornwall (“I
- love thee, Cornwall, and will ever”) does not forget such
places as: Polperro, a fishing village within a ravine; Doz-
‘mare Pool, into whose waters the wounded King Arthur
cast his sword, Excalibur; Falmouth (“O, Falmouth is a fine
town with ships in the bay”); Mullion Cove, once a favorite
hideout of smugglers; Asparagus Island, with the cave
known as Devil’s Throat; St. Ives (“As I was going to St.
Ives”); St. Michael’s Mount, whose earliest inhabitant was
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the Giant Gormoran, finally slain by Jack-the-Giant-Killer;
the seaport of Penzance, with floating docks in the harbor,
and the old wishing-well near the village flanked by mono-
liths and cromlechs; Land’s End, whose lighthouses, look-
ing through sea-mist and storm, have saved generations of
sailors.

Passing through Penzance, the scientist Davies Gilbert
saw a young apprentice idly swinging back and forth on
" the half-gate of the house of his master, the surgeon-apothe-
cary, John Bingham Borlase. Gilbert engaged the lad in
conversation, learned his name was Humphry Davy, and
found there existed a sentimental tie between them: both
had been educated in the grammar school of Penzance. Pre-
sumably, they did not converse in Cornish, for in the neigh-
boring village of Mousehole, famous for its large cavern,
was the tomb of the fish-seller, Dolly Pentreath, reputed to
be the last person who could speak the Cornish language.

No one could ask questions of Humphry Davy, even
while he was swinging on a gate, without realizing the pre-
cociousness of the lad. He had transformed an empty garret
into a chemical laboratory, from whose terrifying explo-
sions the youthful experimenter escaped unharmed, though
his sisters complained that his corrosives ruined their best
dresses. Gilbert was so impressed by the apprentice’s grasp
of the principles of science, that he invited him to his house
and offered him the use of his library.

At Clifton, near Bristol, the physician Thomas Beddoes
had established the Pneumatic Institution in 1798 for the
treatment of disease by inhalation, Beddoes was an interest-
ing but ill-fated character; his versatility was his enemy. His
class in chemistry at Oxford appears to have been the larg-
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est assembled in the University since the thirteenth century,
but his sympathy with the French Revolution made his
resignation expedient.

Beddoes deserves credit for discovering the merit of the
forgotten John Mayow, who was on the trail of oxygen and
the true nature of respiration a century ahead of his time.
There could be no objection to the rehabilitation of a neg-
lected genius who had long been dead. But Beddoes had
a knack of offending the influential and the powerful. On
one occasion he wrote a florid poem, ostensibly on the
conquests of Alexander, the real purpose of which was to
denounce British aggression in India.

The plans (or dreams) of Beddoes for the welfare of
mankind caused the poet Coleridge to hold him in the high-
est esteem and tenderest affection. And the poet Southey
declared: “From Beddoes I hoped for more good to the
human race than any other individual.”

Beddoes had good friends: Wedgwood contributed a
thousand pounds to the Pneumatic Institution, and so emi-
nent an engineer as James Watt, father of the steam engine,
constructed the apparatus. Beddoes now had everything
except an assistant; but Gilbert asserted he knew the best
assistant in the world. He recommended Borlase’s appren-
tice, Humphry Davy, then nineteen years of age, and bril-
liant in experimentation.

Humphry Davy was not free to enter the Pneumatic In-
stitution immediately, for he was bound to Borlase. It there-
fore became necessary for Gilbert, who perhaps knew
something of politics, for he had served as high sheriff of
Cornwall, to carry on diplomatic negotiations with Davy’s
master. Science triumphed: Borlase lost an apprentice who
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was training to be a country doctor, and Beddoes gained an
experimenter in the inhalation of gases.

The activity of young Davy as superintendent of the
Pneumatic Institution was phenomenal. The gases he con-
densed and tested, the apparatus he devised as occasion
demanded, the old hypotheses he threw overboard in the
light of his experiments, revealed a new master of chem-
istry.

Samuel Latham Mitchill, the arbiter of science in colonial
America, who richly deserved both his appellations of “a
living encyclopedia” and “a chaos of knowledge,” had
definite views on two gases isolated by Joseph Priestley:
oxygen and nitrous oxide. According to Mitchill, oxygen
was the giver of life, while nitrous oxide was the destroyer
of life. Upon this conviction he built his theory of medicine,
and sent it to Beddoes for confirmation. It thus became
Davy’s problem to test this theory.

In the manner of Erasmus Darwin’s Botanic Garden,
Mitchill expressed his views in verse. Mitchill was one of
the worst rhymesters on record, but we are here concerned
with the physics, not the poetry, of his Doctrine of Septon.
Nitrous oxide, in his view, was the diabolic septon, plotting
its attacks upon the human organism, bringing fevers into
the world, causing serpigo, cancer, scurvy and leprosy; its
monstrous progress could be halted only by the interposi-
tion of the celestial alkalis.

Davy read Mitchill’s theory that nitrous oxide was the
principle of contagion, the satanic septon capable of pro-
ducing the most terrible disasters when inhaled by animals
or respired by plants in the minutest quantities, or even
when applied externally. Others accepted, without ques-
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tion, the conclusions of so learned a savant as Samuel
Latham Mitchill, but Davy insisted on testing them by ex-
periment.

Davy first breathed nitrous oxide on a day in spring. He
lived. What then did the fantastic theory mean? Was the
American doctor honestly mistaken, or was he perpetrating
a sardonic jest on his followers? Nitrous oxide was anything
but the Mitchillian demon of universal dissolution. Its in-
halation produced not disease but euphoria and mirth.
Sweetish in taste and pleasant of odor, nitrous oxide gas was
the so-called “laughing gas.”

Davy wrote on April 17, 1799, to the famous scientific
editor, William Nicholson: “I have this day made a dis-
covery which, if you please, you may announce in your
Physical Journal, namely, that the nitrous phosoxyd, or
gaseous oxyd of azote [nitrous oxide] is respirable when
perfectly freed from nitrous gas.”

After proving by testing it upon himself, that nitrous
oxide could be inhaled without destroying life, Davy under-
took the following experiment upon a cat:

A stout and healthy young cat, of four or five months old, was
introduced into a large jar of nitrous oxide. For ten or twelve
moments he remained perfectly quiet, and then began to make
violent motions, throwing himself round the jar in every direc-
tion. In two minutes he appeared quite exhausted, and sunk
quietly to the bottom of the jar. On applying my hand to the
thorax, I found that the heart beat with extreme violence; on
feeling about the neck, I could distinctly perceive a strong and
quick pulsation of the carotids. In about three minutes the ani-
mal revived, and panted very much; but still continued to lie on
his side.
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As the cat recovered from the effects of the nitrous oxide,
Davy administered the gas to kittens, dogs, rabbits, guinea-
pigs, mice, hens, and goldfinches. Those animals which died
from the nitrous oxide were post-mortemed and carefully
studied.

To ascertain the effects of the gas on man, Davy admin-
istered it to several individuals, some of whom reacted un-
favorably. It was a physiological irony that Priestley, the
discoverer of nitrous oxide, could never enjoy its effects, for
breathing the gas caused him such throbbing of the arteries
that he had to stop inhaling it.

Those to whom Davy gave nitrous oxide included the
physician Robert Kinglake, an authority in his day on gout;
Peter Mark Roget, then just out of medical school, and now
chiefly remembered as the compiler of the widely used
Thesaurus; and the poets Southey and Coleridge. Most of
the experimenters testified that the gas produced a delicious
sensation of warmth and joy.

Davy observed:

From the strong inclination of those who have been pleasantly
affected by the gas to respire it again, it is evident that the pleas-
ure produced is not lost, but that it mingles with the mass of
feelings, and becomes intellectual pleasure, or hope. The desire
of some individuals acquainted with the pleasures of nitrous
oxide for the gas has been so strong as to induce them to breathe
with eagerness, the air remaining in the bags after the respira-
tion of others.

Of all the experiments which Davy made with the gas,
the most interesting were those conducted on himself. He
recorded:
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I have ofter felt very great pleasure when breathing it alone, in
darkness and in silence, occupied only by ideal existence. . . .
Whenever I have breathed the gas after excitement from moral
or physical causes, the delight has been often intense and sub-
lime.

On a May night, Davy walked for an hour amidst the
scenery of the Avon, by moonlight. Entering the laboratory
with uplifted soul, he breathed six quarts of newly prepared
nitrous oxide. The experimenter thus reported the result:

The thrilling was very rapidly produced. The pleasurable sen-
sation was at first local, and perceived in the lips and about the
cheeks. It gradually, however, diffused itself over the whole
body, and in the middle of the experiment was so intense and
pure as to absorb existence. At this moment, and not before, I
lost consciousness; it was, however, quickly restored, and I
endeavoured to make a bystander acquainted with the pleasure
I experienced by laughing and stamping,.

Laughing gas and loss of consciousness: in the darkness a
door was opening which was to lead to the conquest of pain.

Davy wrote a volume on his experiments, and there was
nothing cumbersome about the book except its title: Re-
searches, Chemical and Philosophical; Chiefly Concerning
Nitrous Oxide, or Dephlogisticated Nitrous Air, and Its Res-
piration (1800). It is usually referred to by its shorter title,
Researches on Nitrous Oxide, and remains one of the clas-
sics of chemistry.

Humphry Davy could not be detained long on the lower
rungs of the ladder of fame: Borlase had released him from
his indenture so that he could go to Beddoes, and before the
expiration of his contract with the Pneumatic Institution,
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Beddoes permitted him to advance to the Royal Institution.
The young man was able to write to his mother, January 31,
1801: “You will all, I dare say, be glad to see me getting
amongst the Royalists, but I will accept of no appointment
except upon the sacred terms of independence.”

With the departure of Davy, the Pneumatic Institution
collapsed. Beddoes did not have the heart to continue alone,
and he knew he could not find another Davy. On his death-
bed, Beddoes wrote to his former assistant, describing him-
self as “one who has scattered abroad the avena fatua of
knowledge, from which neither branch, nor blossom, nor
fruit has resulted.”

The Pneumatic Institution was regarded as a failure. But
posterity knows it otherwise: it was the forerunner of the
modern application of chemistry to medicine, and of the
inhalation therapy of today. The barren oats of Thomas
Beddoes have nourished generations that have forgotten
his name. The Pneumatic Institution also served as the
training ship of Humphry Davy, preparing him for the
cruise of discovery to the outposts of science.

Sir Humphry Davy’s great work was to place electricity
in the service of chemistry. With a powerful voltaic battery
in his hands, he became a pathfinder in the unexplored field
of electro-chemistry, discovering element after element. It
was reported that when he first saw the minute globules
of potassium breaking through the crust of potash and
bursting into flame, he could not contain his joy, but danced
around the room in ecstasy; and it was some time before he
was sufficiently calm to continue his experiments. Turning
his genius to a practical field, he invented for the miners of



Humphry Davy b5

the world the safety-lamp, known everywhere as the Davy
lamp.

In his maturity Davy looked back with disdain on his
nitrous oxide researches, expressing regret that these youth-
ful dreams had ever been published. He regarded the time
spent on this work as “misemployed,” and never knew that
within its pages he had left for posterity one of the most
pregnant passages in the history of medical progress. It is
this work alone which gives Humphry Davy his high place
in anesthesia; and it is, of course, the only one of his works
which particularly concerns us here. Had Davy written
nothing else, had he died in his twenty-first year, his fame
would still be secure.

Toward the end of his first book, on page 556, Davy

wrote:
As nitrous oxide in its extensive operation appears capable of
destroying physical pain, it may probably be used with advan-
tage during surgical operations in which no great effusion of
blood takes place.

No surgeon of the age picked up these words in which
Humphry Davy gave the secret of anesthesia to mankind.
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Henry Hall H ickmdn

(1800-1830)

ON Janvary 27, 1800, the year that Humphry Davy’s
book on nitrous oxide appeared, a boy was born in the un-
mapped village of Lady Halton; three days later the child
was baptized in Bromfield Church as Henry Hill Hickman.
At this point, biographical information ceases for twenty
years. The next view of Hickman is as a member of the
Royal College of Surgeons of London, and of the Royal
Medical Society of Edinburgh. The youthful country doc-
tor celebrated his majority by marrying Eliza Hannah
Gardner in 1821. They became the parents of three daugh-
ters and one son.

The parish of Hickman’s birth is in Shropshire, the Eng-
lish county on the Welsh border. Hickman did not venture
far from his birthplace. He practiced in Ludlow and Shiff-
nal, hamlets in Shropshire; and in Tenbury, a little town in
the neighboring county of Worcester, where his wife had
been born. Hickman lived a simple life among his own
people, for he belonged to an old Shropshire family which
had for decades tilled its share of the Shropshire soil.

The memorials of Hickman are few: the mortar and pestle
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with which he pounded drugs; the brass plate, with his
name on it, from the door of his surgery; a card, “At home
every Tuesday from 10 o’clock until 4, for the purpose of
giving advice gratis to the poor and laboring people”; some
letters and pictures; a manuscript; a pamphlet; and a flow-
ered-silk waistcoat worn by the handsome young doctor.

When Hickman began to practice his profession, surgery
and suffering were inseparable; the screams of the patient
accompanied every movement of the scalpel, the chisel, the
saw and the clamp. Protest against operative pain was
heard in the cradle of the human race, and down through
the ages the cries had not.ceased. To the weeping, bleeding
patient who was being cut, the modern knives of steel were
not less cruel than the primitive knives of stone and flint.
Surgery was as painful at Guy’s Hospital under the famous
Sir Astley Cooper as it had been under Antyllus and Helio-
dorus in the days of the old Roman Empire. There had been
practically no progress in the conquest of pain.

Pneumatic medicine, or the treatment of disease by the
inhalation of gases, had been in vogue since Beddoes estab-
lished his Pneumatic Institytion in 1798. The victim of
asthma sat in a pneumatic cabinet, inhaling oxygen and
hydrogen and diluted chlorine; as the consumptive was
believed to suffer from excess of oxygen in his lungs, he was
put to inhaling carbonic acid gas, or was told to breathe the
foul air of stables to counteract the oxygen poison. During
the reign of pneumatic medicine, the new vapors which
arose in the crucibles of chemistry were applied by physi-
cians to the treatment of respiratory and pulmonary mala-
dies.

Hickman alone among his contemporaries had the idea
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to introduce into the lungs sufficient vapor to pass into the
blood-stream and affect the nervous system, causing that
sleep from which pain is absent. The patient would live,
but under the influence of the vapor would not appear to
live: it would be a state of “suspended animation.” Such
theories must-be proved by experiment; Hickman’s first
subject was a puppy.

He set a month-old puppy on a piece of wood surrounded
by water. Then he placed a glass cover over the little ani-
mal. In ten minutes the puppy became uneasy because it
was deprived of air; in twelve minutes, the puppy breathed
with difficulty; in seventeen minutes, the respiration ceased.
A minute later, Hickman cut off one of the puppy’s ears.
There was no bleeding and the puppy showed no sign of
pain. The animal survived to become the subject of further
operations.

Hickman’s first experiment with the puppy was unwise,
as first experiments often are. The puppy sank into un-
consciousness because it was asphyxiated—suffocated from
lack of air. Such practices could never become a part of
rational medicine. Hickman worked without guidance, and
it was necessary for him to teach himself. After the puppy
lost its other ear and tail in the service of science, Hickman
experimented upon a mouse, an adult dog, a rabbit, a kitten.

In some of his later experiments, Hickman brought about
insensibility to pain by having the animal breathe carbon
dioxide, a gas that was first isolated from the air by van
Helmont in the seventeenth century. The carbon dioxide
was introduced through a tube placed under the edge of the
glass cover. It was the first time that unconsciousness was
deliberately produced by the inhalation of a gas. This con-



Henry Hill Hickman experimenting with anesthesia on animals (From
an oil painting in the Wellcome Historical Medical Museum)







Henry Hill Hickman 59

stitutes the induction of anesthesia; its purpose was to make-
the patient sleep through the ordeal of surgery. Hickman,
mutilated a puppy and other animals to free mankind from,
its primitive dread of operative pain.

As the result of a few simple experiments, Hickman could
make incisions in the body of an animal and remove its ears.
or its legs or its tail without the infliction of pain. The ex-
tension of this principle to the human patient would lib-
erate surgery from the demon of pain; the knife that had
long been followed with moving eyes of terror would be-
come unseen and unfelt.

Hickman had got hold of a great secret—a secret of such
an order that it must not be confined to a village doctor.
Gas carried in its vapor a mercy which must extend to the-
operating theaters of London and Edinburgh, and ul-
timately to all the world. Hickman never had the chance-
to use the gas on a human subject, but renowned surgeons:
of the metropolis would be able to do more than he. Never-
theless, the country doctor of Shropshire had spread the-
blanket of sleep over the horrors of surgery, and had
changed the ruthless knife into a magic blade that cut with-.
out pain.

But it was all useless unless others would listen and be-
lieve. Hickman had no laboratory with associates and as-
sistants. No man of science had seen his experiments. These-
experiments must be checked by impartial observers. They
must be discussed in medical journals and reported in the
transactions of learned societies. The goal of Hickman’s de-
sire was recognition by the Royal Society, symbol of the
most advanced and progressive scientific thought.

The most important man in the kingdom, from Hick-.



60 Victory Over Pain

man’s viewpoint, was Davy. But Davy was no longer easy to
meet. Davy was now a baronet, and above all he was the
husband of a haughty heiress. It was Lady Davy who once
made a venerable professor in Edinburgh lace her boot in
the streets, and she treated Michael Faraday as a servant.
Under her tutelage, “Carver Davy’s boy” forgot his humble
origin, and learned to arch his eyebrows. His colleagues
noted with dismay that in his reception-room Sir Humphry
was a lofty gentleman. It is true that in his laboratory Davy
took off his mask and became a scientist again; but how
could an unknown rustic gain access to Davy’s laboratory?

At this juncture, Hickman became acquainted with a
Fellow of the Royal Society. His name was Thomas Andrew
Knight and he lived in Downton Castle on his family estate
of ten thousand acres. Knight was the famous horticulturist
of his time who raised new varieties of vegetables and
fruits; the term Knightia still survives in botany. Hickman
did not know Knight well, for he thought he was “one of the
presidents of the Royal Society.” Knight was president of
the Horticultural Society, but never of the Royal Society.

Knight loved to throw open the hospitality and solitude
of Downton Castle to Davy, who came when he could spare
the time. There was a professional tie between the friends,
since Davy for several years lectured on The Elements of
Agricultural Chemistry, and dedicated the last edition of
this book to Knight. To the eager Hickman, the intimacy
of Knight and Davy was exciting; through Knight he might
reach Davy.

Hickman sent a letter to Knight, dated Ludlow, February
21, 1824. It was a four-page letter: two pages of reflections
and two pages on his experiments. From a number of ex-
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periments, seven were selected, each reported in as few
words as possible. The letter is the first separate document

on anesthesia. Hickman was twenty-four when he wrote to
Knight:

There is not an individual who does not shudder at the idea of
an operation, however skilful the surgeon or urgent the case,
knowing the great pain that the patient must endure, and I have
frequently lamented, when performing my own duties as a
surgeon that something has not been thought of whereby the
fears may be tranquilised and suffering relieved.

In the summer of 1824, Hickman wrote a pamphlet en-
titled: A letter on suspended animation, containing experi-
ments showing that it may be safely employed during oper-
ations of animals, with the view of ascertaining its probable
utility in surgical operations on the human subject, ad-
dressed to T. A. Knight, Esq., of Downton Castle, Hereford-
shire, one of the presidents of the Royal Society. Hickman’s
pamphlet was the first separate publication on anesthesia.

The pamphlet was printed at Ironbridge in Shropshire, a
town on the Severn named after the bridge which crosses
that river, a one-span iron bridge, the first of its kind. But
Hickman gave his residence as Shiffnal. The name was sig-
nificant, for Shiffnal was the birthplace of Thomas Beddoes.
Beddoes had died prematurely, but surely some of his dis-
ciples in the Royal Society would be interested in a work
dealing with new experiments in inhalation.

Who was the president of the Royal Society when Hick-
man’s pamphlet was published? The president was a former
assistant of Beddoes, Sir Humphry Davy. Knight was the
friend of both Davy and Hickman, and Davy was the lead-
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ing authority on inhalation. It seemed like a happy omen.
It needed only a word from Davy to make young Hickman
famous, and to reawaken interest in the inhalation of gases.
But that word never came. Hickman was completely ig-
nored by the Royal Society.

In all England not one voice was raised in encouragement
of Hickman. He held in his gifted young hands the prin-
ciple of anesthesia by inhalation. And he offered his dis-
covery freely to his profession and his country. But he was
rejected by his contemporaries, or noticed only to be con-
demned. Bewildered and hurt, yet convinced he was right,
Hickman determined to go abroad. Perhaps France would
accept what England refused. “To His Most Christian
Majesty Charles X King of France,” Hickman addressed the
following letter in April 1828:

In addressing Your Majesty upon a scientific subject of great
importance to mankind, I feel a properly humble, but a firm con-
fidence in Your Majesty’s universally known disposition to
countenance valuable discoveries;—this relieves me from all
apprehension of being considered presumptuous.

Permit me, Sire, to state that I am a British Physician, Mem-
ber of the Royal College of Surgeons, London, who has visited
Paris in part for the purpose of bringing to completion a dis-
covery, to which I have been led by a course of observations and
experiments on Suspended Animation.

This object has engaged my practical attention during several
years:—It appears demonstrable that the hitherto most agonis-
ing, dangerous and delicate surgical operations, may now be
performed, with perfect safety, and exemption from pain, on

‘brute animals in a state of suspended animation. Hence it is to

be strongly inferred, by analogy, that the same salutary effects
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may be produced on the human frame, when rendered insen-
sible by means of the introduction of certain gases into the
lungs:—I have discovered a number of facts connected with this
important subject; and I wish to bestow them on society.

Paris, the great Metropolis of Continental Europe, is the place
above all others, where the profound studies of Humanity are,
with the utmost facility, carried to their highest extent and per-
fection; and, Sire, I feel confident that I do not say too much,
with a due regard for the scientific distinctions of my own Coun-
try, in avowing that these facilities, nowhere else to be found,
and their most admirable results, have deservedly conferred on
Your Majesty’s Chief City, and its illustrious Schools of Prac-
tical Philosophy, the eminent title of the Centre of Science to
the Civilised World.

Presuming thus, Sire, to attract Your Majesty’s thoughts to
this interesting subject, I have resorted to the French Capital
for the completion of my discovery, hoping to have the honour
of placing it under Your Majesty’s Royal and gracious auspices.
In this manner I would pay to Your Majesty’s Kingly and pa-
ternal Zeal in the promotion of every branch of useful knowledge
that tributary homage which I am sure, Sire, it would be unjust,
on a suitable occasion, to withhold from an Exemplary Monarch,
who is surrounded by the wise and the Learned, the philan-
thropic, and celebrated in all the Arts and Sciences, which bene-
fit, ameliorate, ornament and dignify the condition of mankind.

It is upon purposes of this nature, Sire, that Your Majesty
daily deigns and delights to smile with enlightened, constant
and the most effectual and condescending encouragement. Your
Majesty invites the Philosophical from all Lands and they are
certain of protection.

It must have occurred to Your Majesty’s magnanimous mind,
that our species rise in the scale of moral and intellectual great-
ness, in proportion as our efforts are directed to the diminution
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of the sum of human misery, and physical evil. This was the
elevated and virtuous aim of the Sages, and the best of Kings of
Antiquity; and this grand purpose is yet more consplcuous in
modern times:—

Under this grave and powerful impression, I have ventured on
the liberty of praying Your Majesty to be pleased, by an express
intimation, or command, on the subject, to permit me to develop
my ideas on operations in a state of suspended animation, in
the presence of Your Majesty’s Medical and Surgical schools,
that I may have the benefit of their eminent and assembled
talent, and emulous cooperation.

It is also my desire, at a fit opportunity, to solicit the honour
of presenting to Your Majesty, in person, if Your Majesty will
condescend to receive it, a Book containing an account of my
discovery which, as far as I know or can learn, has entirely orig-
imated with myself; and should my labours meet with the appro-
bation of Charles the Tenth, I shall ever enjoy the grateful
satisfaction of believing that I have devoted myself to my pro-
fession to a distinguished and to a happy end.

With the hope that Providence may continue Your Majesty’s
invaluable Health, and prosper Your Illustrious Reign, I have
the Honour to be, Sire, with profound Respect, Your Majesty’s

Most Obedient and Most Humble Servant,
H. Hickman
Paris, Hotel des Ambassadeurs,
1828, 11, Rue Notre Dame des Victoires

The restored Bourbon, Charles X, was as obtuse a mon-
arch as ever occupied a throne. His was a seventeenth-
century mind living in the nineteenth. Believing that he
could turn back the tide of the Revolution, he abolished
the freedoms of the press and assembly. He was anachronis-
tic enough to attempt to revive the King’s Touch for the
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cure of disease. Destiny, in the shape of the suppliant Hick-
man, gave Charles X his one opportunity to render his reign
illustrious in the annals of science.

Hickman’s letter to Charles X was passed to the minister
of the Royal Palace who forwarded it to the Academy of
Medicine, which appointe::l a committee to consider the
matter. Countless discoveries in the history of medicine
- have perished in the laps of committees of academies. The
committee deliberating in Paris read the proposition of a
British doctor that insensibility can be produced by the
methodical introduction of certain gases into the lungs. But
only one member, Dominique-Jean Larrey, surgeon-in-
chief to the Grande Armée of Napoleon, was of the opinion
that the work deserved the attention of surgeons. He was
outvoted by the intrenched majority of short-sighted acad-
emicians. Long afterward, the secretary of the committee
explained: “This affair went no further.”

Hickman waited in Paris for an answer that never came.
He returned to England in defeat, and no more is heard of
him during his life, which ended prematurely. Innovators
and discoverers have learned from history that the silence
of official committees is a frequent fate of the pioneer.

Hickman, baptized in Bromfield Church, was buried in
the churchyard there thirty years later, on April 5, 1830. In
the year of his death, the offensive reign of Charles X ended
in overthrow and abdication. With the exception of his brief
and futile journey to Paris, Hickman had never been far
from home. For years the grass grew over his forgotten
grave. Surgery made little progress, for it knew no way to
conquer pain. Beneath the slab at Bromfield lay hidden the
secret of anesthesia.
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Nearly a hundred years after Hickman’s death, in 1928,
two American men of science, eminent in anesthesia, pub-
lished in the Journal of Pharmacology and Experimental
Therapeutics the result of an authoritative study entitled,
“The Anesthetic Value of Carbon Dioxide.” They had re-
peated the work of the pioneer, and found he was right.

The Hickman Centenary Exhibition was held at the
‘Wellcome Historical Medical Museum of London. The
'chemical manufacturer and archeologist, Sir Henry Well-
-come, founder and director of the Museum, in his study of
the triumph over pain, had become the votary of Hickman.
"The Museum issued a beautiful souvenir in 1930, an elab-
orately illustrated brochure which is a good source of in-
formation on Hickman and confirms his place in the history
-of anesthesia.

In that year, a memorial to Hickman was dedicated in
Bromfield Church. It reads: “This tablet is placed here at
the initiative of the Section of Anaesthetics of the Royal
Society of Medicine as a centenary tribute to the memory
of the earliest known pioneer of anaesthesia by inhalation.
A.D. 1930.” Unrecognized in his lifetime, Henry Hill Hick-
man waited in Bromfield churchyard a century until Anes-
thesia claimed him as her apostle.
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Mesmerism in Anesthesia

ONE OF THE stranger historical bypaths on the road to
modern pain control is mesmerism. For a long time doctors
have realized that an unknown but invaluable kernel of
truth lies hidden in the accounts of hypnotic cures—hidden
beneath dross of spiritualism, quackery and supernatural
notions. While hypnosis probably goes back to the infancy
of the human race, it has been connected with religious
practices for the greater part of its history. Medical interest
in it got its primary impetus from the work of Franz Anton
Mesmer (1734-1815).

Mesmer lived affluently in Vienna, as a gentleman of
means. He followed the latest developments in the arts and
sciences with keen interest, took an intelligent part in dis-
cussions on abstract philosophy with his many learned
friends, and was a genial, hearty host, richly endowed with
health and personality. He counted Mozart among his
closest friends, and music played a vital part in his life and
work.

Through his association with Pater Hell, a Jesuit and pro-
fessor of astronomy at the University of Vienna, Mesmer
became converted to the theory that the lodestone was use-
ful in the treatment of certain ailments. The action of the
magnet was indeed intriguing and mystifying: what made

67
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it behave as it did? Wherein lay its drawing power? It was
an absorbing puzzle that a small sliver of the substance
could serve dependably as a guide to mariners. Might it
not attract other things than bits of iron? Might it not, for
instance, attract human maladies? Mesmer, believing ill-
ness to be a pernicious interruption of the rhythmic tide
and flow in the human organism, a disturbance of the
harmony therein, could also believe that the magnet might
set up such a flux and reflux as would dispel the disturbing
influences. In the body there was a “magnetic fluid” that
Mesmer called “animal magnetism,” by means of which ail-
ments could be cured.

After considerable experimentation, Mesmer applied his

theories to the curing of human ills. These cures covered the
greatest variety of ailments, from stomach-ache to paralysis,
from ear-ache to blindness. Word of his miraculous cures
spread. The council of the Augsburg Academy, in a report
issued in 1776, said: “What Dr. Mesmer has achieved in
the way of curing the most diverse maladies leads us to
suppose that he has discovered one of nature’s mysterious
motive energies.” He was made a member of the Academy
of Science of Electoral Bavaria. “It is undeniable,” read the
citation, “that the activities of so outstanding a personality
who has won to fame by special and incontrovertible ex-
periments and whose erudition and discoveries are as un-
expected as they are useful must add lustre to our institu-
tion. . . .” '
But not so the medical profession in Vienna, It withheld
recognition, theories he attempted to demonstrate were
controverted, the efficacy of his cures denied, and his mag-
netic doctrines laughed to scorn.
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Mesmer left Vienna for Paris in 1778. There he went
ahead with his experiments and reported some amazing
results. The mood of Paris was singularly receptive to sen-
sational novelties. The French Revolution was in the offing.
It was the day of Cagliostro, of magic potions and talismans,
of Mme. Bontemps who read the futures of noble ladies in
coffee dregs, of clairvoyants and swindlers. The rich flocked
to Mesmer for a new thrill, the poor for miracles.

In Paris, too, animal magnetism created a storm of con-
troversy, leading even to duels between its supporters and
opponents. Said Baron Dupotet: “It is impossible to convey
the sensation which Mesmer’s experiments created in Paris.
No theological controversy in the earlier ages of the church
ever was conducted with greater bitterness.”

Then came the famous report of 1784 discrediting Mes-
mer’s claims and concluding that there was nothing to prove
the existence of his animal magnetic fluid. The report was
made by a royal commission of the Faculty of Medicine and
seconded by another commission of the Académie des
Sciences, the first consisting of the principal physicians of
Paris, the second of eminent men like Benjamin Franklin,
Lavoisier, and Bailly. As a result, Mesmer’s reputation was
gravely injured and the public lost interest in his theories.

In the 1830’s, however, there was a popular revival of in-
terest in mesmerism and its direct outgrowth, hypnotism,
and physicians in many European countries used it as a
therapeutic agent. But it is the use of mesmerism for sur-
gical anesthesia with which we are concerned, and behind
this development lies a fascinating but neglected chapter in
the medical history of the nineteenth century.

Mesmerism in surgery was an integral aspect of the mes-
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meric movement. The first use of mesmerism as a form of
anesthesia in surgery occurred on April 12, 1829, when Jules
Cloquet, a French surgeon, removed the breast of a patient
in mesmeric sleep. John Elliotson, who was later to become
the leading exponent of the mesmeric movement, became
interested in mesmerism in the same year, through the in-
fluence of an Irishman named Chenevix. After practicing
mesmerism in Paris, Chenevix visited London and gave
several demonstrations of mesmeric phenomena. Elliotson
made arrangements for him to experiment at St. Thomas’s
Hospital, and he observed the results with keen interest.

It was not until 1837, however, that Elliotson became an
enthusiastic convert to the cult. Early that year Dupotet, a
Frenchman who had long practiced mesmerism in France,
came to London to propagate the doctrine of animal mag-
netism. It was Dupotet’s experiments which became the in-
strument of Elliotson’s conversion.

John Elliotson is a figure of considerable interest in medi-
cal history. He was the first Professor of the Practice of
Medicine at the new University of London, and Senior
Physician at the newly founded College Hospital attached
to the University. This was the scene of those activities
which brought professional ostracism and notoriety upon
Elliotson and at the same time made him the leader of the
mesmeric movement in England.

By 1837 Elliotson had secured a reputation as one of the
ablest physicians of London. His active and inquisitive mind
was receptive to new ideas. His progressive attitude in
medicine is clearly revealed in his passionate advocacy of
the stethoscope, a new instrument regarded with suspicion
by conservatives in the medical profession. The lengths to
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which medical conservatism has sometimes been carried
may be illustrated by the attempts to invalidate Elliotson’s
testimony in a court of law because of his use of the stetho-
scope.

A man of strong character, who felt it his duty to fight for
his convictions whatever the consequences, Elliotson soon
found himself embroiled in a bitter controversy with his
colleagues over the practice of mesmerism. His demonstra-
tions, which aroused great public interest and were at-
tended by such famous persons as Charles Dickens, Thomas
Moore, and members of the nobility, were attacked as
“humbug.” And by the end of 1838, his opponents had be-
come so strong that the Council of University College
passed a resolution forbidding the further practice of mes-
“merism within the hospital. As a result, Elliotson promptly
resigned.

Immediately he bent all his energies to what he conceived
to be his mission—to demonstrate the truth of mesmerism.
His experiments were continued at his home and his séances
attracted the public as before. In order to present his cause
favorably and to build up in the minds of his followers an
appropriate image of the opposition, Elliotson needed a
medium of expression, a forum for the presentation of his
views. This he obtained in 1843 when he and his sym-
pathizers started a journal entitled The Zoist: A Journal of
Cerebral Physiology and Mesmerism, and their Applica-
tions to Human Welfare.

The Zoist concerned itself not only with mesmerism and
phrenology, but also with social problems such as housing,
crime, and education, on which its editors took a very pro-
gressive position. But its primary purpose, as the prospectus
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in the first number stated, was to proclaim the merits of
mesmerism:

The science of MESMERISM is a new physiological truth of in-
calculable value and importance. . . . Already has it estab-
lished its claim to be considered a most potent remedy in the
cure of disease; already enabled the knife of the operator to
traverse and divide the living fibre unfelt by the patient. If such

are the results of its infancy, what may not its maturity bring
forth?

In the course of its twelve-year history, The Zoist re-
ported numerous operations performed painlessly during
mesmeric trance. Elliotson, seeking ammunition to con-
found his conservative enemies, busily collected similar re-
ports from every possible source. Some were found in Amer-
ican journals, notably a “Case of Excision of a Wen,
without pain, in the Mesmeric State,” taken from the Illinois
Telegraph and Review, August 19, 1843, and the removal
of a tumor from the shoulder, taken from the Missouri Re-
publican, February 21,1843, '

According to Elliotson, the first surgical procedure per-
formed under mesmerism in England was the insertion of
a seton in the neck of Elizabeth O’Key in 1838. The first
major operation in England on a patient in a mesmeric state
was performed four years later by Ward, who amputateda
leg at the thigh. Painless surgery under mesmeric trance was
also claimed in a variety of other types of cases, including
venesection, dental extractions, excision of tumors, and
childbirth.

Mesmerism in surgery apparently aroused less animosity
in American medical circles than in Britain. Some of the
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leading members of the profession were willing at least to
attend operations and study the phenomena of mesmerism.
For example, Valentine Mott, a New Yorker whose great
work in surgery nearly spanned the nineteenth century,
watched A. Sidney Doane remove a tumor from the neck.
Other interested observers on this occasion were J. Kearney
Rodgers and John W. Francis. The removal of a tumor from
the neck of an elderly doctor was performed at Cleveland
Medical College by Ackley, assisted by Delamater, Kirk-
land, and others. A breast was amputated by L. A. Dugas of
the Medical College of Georgia. The removal of a polyp
from the nose was reported in the Boston Medical and Sur-
gical Journal.

It is apparently to these accounts that Crawford Long re-
ferred when he wrote in 1849: “At the time I was experi-
menting with ether there were physicians high in authority,
and of justl)'r distinguished character, who were the advo-
cates of mesmerism, and recommended the induction of
the mesmeric state as adequate to prevent pain in surgical
operations.”

The most significant accomplishment in the application
of mesmerism for surgical anesthesia was that of James
Esdaile, an ardent follower of Elliotson. While in charge
of the Native Hospital at Hooghly, India, Esdaile performed
a remarkable series of mesmeric operations. His first at-
tempt was undertaken on April 4, 1845. The following Jan-
uary, he reported that he had successfully performed 73
“painless surgical operations” with the aid of mesmerism.
These included amputations of the arm and breast, removal
of tumors, hydrocele and cataract, and tooth extractions.

But ten months after the publication of Esdaile’s 1846
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report in The Zoist, the discovery of ether anesthesia was
announced to the world. The Zoist itself, in fact, carried a
glowing account of the use of ether anesthesia in Boston,
written by an American observer. Though the mesmerists
later became increasingly hostile to ether and chloroform,
their initial reaction was generally favorable. “If this plan,”
said Elliotson, “produces insensibility to pain in more in-
stances than mesmerism, and quite as innocently and easily
as when mesmerism succeeds, it will indeed be a blessing,
and none will hail it more joyously than we mesmerists, who
have no other object than the good of mankind. . . .” The
mesmerists, however, took credit for providing the inspira-
tion that led to the search for a chemical anesthetic: “To
mesmerism and mesmerisers all this is really owing. The
idea of proving insensibility for operations had through
mesmerism laid such hold on men that the trial of inhaling
ether was made. . . .V

In fact, Esdaile himself made such a trial of the use of
ether in the hospital in Calcutta which had been placed at
his disposal. He concluded that:

By cautious and graduated doses, and with a knowledge of the
best antidotes, I think it extremely probable that this power will
soon become a safe means of procuring insensibility, for the
most formidable surgical operations even.

All mesmerists . . . will rejoice at having been the means of
bringing to light one truth more, especially as it will free them
from the drudgery required to induce mesmeric insensibility to
pain. . . .

Nevertheless, Esdaile retained his faith in the superiority
of mesmerism and continued to practice it until he left India
in 1851. In those six years since his first attempt, he had
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performed a total of several thousand operations, about 300
of which were major. But his conclusions on ether show that
he recognized the basic weakness of mesmeric anesthesia
in surgery: that it was less efficient than ether or chloroform.
The margin of uncertainty in producing anesthesia was
greater with mesmerism, since not every person requiring
asurgical operation could be successfully mesmerized. Mes-
merism could not be used in emergencies because the
process was laborious and time-consuming. Finally, the
advocates of mesmerism were interested in its surgical ap-
plication chiefly for propaganda purposes, as a way of
demonstrating the existence of mesmeric force. It is there-
fore not surprising that with the appearance of more effi-
cient chemical anesthetics, mesmerism’s influence in sur-
gery waned, although its medical use persisted.

An interesting variation in mesmeric theory is repre-
sented by James Braid, an Edinburgh surgeon who prac-
ticed at Manchester for most of his life. Braid became in-
terested in mesmerism in 1841, but he did not accept the
theory of animal magnetism. In his Neurypnology, or the
Rationale of Nervous Sleep, he attributed mesmeric phe-
nomena to suggestion and substituted the term hypnotism
to describe the process. Despite his interest, Braid per-
formed few operations on mesmerized patients, limiting his
efforts chiefly to dental extractions, incision of abscesses,
and the like. In view of his theoretical position, it is not to
be wondered at that the few references to him in The Zoist
are rather hostile in nature.

The exclusion of the practice of mesmerism from the regu-
lar hospitals made it necessary for the medical mesmerists
to have their own institutions. The first steps to establish
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such an institution were taken in 1846, but it was not until
March 1850 that the London Mesmeric Infirmary was finally
established at No. 9, Bedford Street, Bedford Square. Other
mesmeric institutes were founded at Bristol, Exeter, and
Dublin. At the Exeter Mesmeric Institute, J. B. Parker re-
ported that he had “performed upwards of two hundred
surgical operations without the patients feeling pain, whilst
under the influence of mesmerism, including twenty most
painful operations on theeye. . . .”

Mesmerism in surgery became a lost cause with the ad-
vent of ether and chloroform. But its practitioners per-
formed a useful purpose in preventing pain at least with
patients who were sufficiently suggestible to respond. Thus
mesmerism, when successful, can legitimately claim credit
as a forerunner of anesthesia. Moreover, the advocates of
its use in surgery attracted attention to the possibility of
painless operations and thus helped to prepare the way for
an acceptance of chemical anesthetics.
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Before the Discovery

IN ORDER to grasp the tremendous significance of the in-
troduction of anesthesia, our modern attitude of taking it
for granted must be abandoned, and an attempt to visualize
the conditions which existed in operating-rooms before its
introduction must be made.

The spectacle cannot be regarded without emotion. The
patients were few in number, for the fear of pain was a de-
terrent equally as strong as the fear of possible accidents or
of fatal errors by the surgeon. Many preferred to die rather
than endure the exquisite agony which was in store for
them. Once brought to the table, they responded to the
ordeal in various ways. Some struggled and screamed with-
out remission, begging the surgeon to leave off or to make
haste; some, usually the feeblest, fell into a trance-like state,
which favored the progress of the operation but gave little
promise of survival; some bravely made no sign of suffering
at all. Some cursed, some prayed, few wept or fainted. Sir
Benjamin Ward Richardson wrote:

I asked a man once after an amputation if he felt faint during

the operation. His reply was very curious and characteristic.

“Did I feel faint? What a question to ask! Did I feel faint? Why

of course I didn’t. Neither would you if you had the same reason

to keep you from fainting. It was a good deal too bad for that.”
77
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For all patients the experience meant severe nervous
shock, followed by a long period of depression, conditions
which interfered seriously with the healing of operative
wounds and greatly protracted convalescence. Richardson
said: “I have heard many express that if they had known
beforehand what the suffering was, and the effects subse-
quently endured, they would rather have faced death than
such a fearful struggle for continued existence.”

While we are naturally stirred to pity for the patients of
the days before anesthesia, we must remember that for sur-
geons also operating was frequently no less a terrifying
ordeal. Surgeons did not control pain on the operating-table
because they could not. Surgeons did not necessarily grow
callous to the suffering they were powerless to prevent. The
man in the gown was not insensitive to the agony he in-
flicted. Whether the victim was a pauper or a prince, a
stranger or a member of the surgeon’s family, or the surgeon
himself—for surgeons were human, and the wielders of the
knife also went under the knife—Pain dominated the scene.

As students, surgeons had to learn to harden themselves
to the spectacle of pain—a difficult lesson indeed. It is told
of Sir James Young Simpson that “after seeing the terrible
agony of a poor Highland woman under amputation of the
breast, he left the class-room and went to the Parliament
House to seek work as a writer’s clerk.” William Cheselden,
famous eighteenth century English surgeon, perhaps the
most rapid of all preanesthetic operators, so swift of hand
that he could incise the bladder and remove the stone in
fifty-four seconds, confessed that he tossed without sleep
on the night before an important operation. John Aber-
nethy, surgical successor to the all-around John Hunter,
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whose blunt speech and insulting manners covered a gen-
erous heart, vomited when emerging from the torture-
chamber of the operating theater.

A humane man cannot inflict pain without himself sharing
it in good measure; there was always the chance, too, that
the agonized writhing of the patient might lead to some
fatal slip. Valentine Mott wrote:

How often, when operating in some deep, dark wound, along
the course of some great vein, with thin walls, alternately dis-
tended and flaccid with the vital current—how often have 1
dreaded that some unfortunate struggle of the patient would
deviate the knife a little from its proper course, and that I, who
fain would be the deliverer, should involuntarily become the
executioner, seeing my patient perish in my hands by the most
appalling form of death.

For the development of surgery as a science, pain was
ever an insuperable barrier. Time was at a premium for
the operator; ideally, he must have accurate anatomical
knowledge, coolness and presence of mind, and not least,
great manual dexterity. Sir Thomas Clifford Allbutt, whose
span of life extended to recent times, recalled the slapdash
surgery of his childhood: “When I was a boy, surgeons
operating on the quick were pitted one against the other
like runners on time. He was the best surgeon, both for
patient and onlooker, who broke the three-minute record
in an amputation or a lithotomy.”

Operations were few in number and limited in kind,
partly because of the patients’ fear, partly because surgeons
themselves considered the knife their last resort. During the
five years preceding the introduction of anesthesia, only 184
operations—three per month—were performed at the Mas-
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sachusetts General Hospital; these were chiefly confined
to the surface of the body, including excision of tumors,
amputation of limbs and breasts, various plastic operations,
and herniotomy.

These conditions were typical. In 1844-45, the British
surgeon Robert Liston operated in “five cases of lithotomy,
four of herniotomy, and one of perineal section for lacera-
tion of the urethra” and in several cases of phimosis, fistula
in ano, and extravasation of urine; he excised tumors in 22
cases, including a large ovarian tumor; he performed ten
amputations, one excision of a joint, one ligation for aneu-
rysm of the femoral artery, three subcutaneous and a num-
ber of plastic operations.

This was a limited program, surely, for one of the most
popular and skilful surgeons of the day, yet, save for a few
established operations, Liston had no precedent for invad-
ing the three internal cavities. Trephining of the skull is
a practice older than history; drainage for empyema is men-
tioned by Hippocrates; lithotomy, herniotomy, the removal
of cysts, and reparatory measures in cases of traumatism
were the sole accepted excuses for entry into the abdominal
cavity. Surgical diagnosis was severely hampered, since the
barbarity of an exploratory incision was unthinkable. Great
operations were planned and executed upon cadavers, but
pain clearly forbade their use in actual practice, for the
probability of the patient’s succumbing was too great.

As stated by Benjamin Travers, of St. Thomas’s Hospital
of London: “Pain in excess exhausts the principle of life.”
And Guillaume Dupuytren, of the Hotel-Dieu of Paris, the
ablest French surgeon of his time, thus summed up the sur-
gery of his age: “Pain kills like hemorrhage.”
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Crawford Williamson Long

(1815-1878)

DESPITE PURITAN opposition, the nomadic circus early be-
came a feature of American life. Among the traveling show-
men of the 1830’s, none was more picturesque than a tall
lad in a frock coat and a high hat, advertising himself—at
the tender age of eighteen—as “Doctor Coult of New York,
London and Calcutta.” Actually, he was Samuel Colt of
Hartford, Connecticut, and his formal education was lim-
ited to an unfinished course in a preparatory school. Young
Sam Colt was going around the country, giving exhibitions
of nitrous oxide (laughing gas) to obtain the cash he needed
-to patent his revolver—the revolver which bears his name
and brought him fame and fortune.

In 1832, he set out with a home-made apparatus for a
tour of the towns neighboring his father’s home in Ware,
Massachusetts; he carried his laboratory after him on a
handcart. At street corners, in the center of the public
squares on a typical New England market day, Sam would
set up his apparatus. After demonstrating the effects of
laughing gas on his own hardy person, he would invite his
spectators to try it for themselves. While these innocent
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volunteers amused their own neighbors, Sam would circu-
late in the crowd and take up a collection.

Sam made as much as ten dollars a day in this homely
manner. It is not surprising that a year or two later, when
he needed money for the Canadian patents on his weapon,
he bethought himself of laughing gas as a quick source
of ready funds. At this time he lived in Cincinnati, where
he was part owner of the Penny Museum. His showman-
ship had grown with his still tender years, and he hired six
Indians to appear in a gas-inspired comedy.

The place was crowded with curious citizens on the eve-
ning of the first performance. The audience was obviously
uneasy over the effect the peculiar gas might produce on the
savage redskins. A number of the gallants had cautiously
armed themselves with stout canes. And not a few carried
more deadly weapons belted at their waists.

But nobody, least of all Sam Colt, was prepared for what
actually did happen. The inventor of the revolver admin-
istered the gas to his six red Indians—who promptly fell
sound asleep with not so much as a preliminary whoop or a
drunken giggle. Sam knew very well that his customers had
not paid their admission to see Indians taking a nap. He
saved the day by administering the gas to a blacksmith who
obliged by furiously chasing Sam about the stage. He finally
careened into the seated Indians who woke to find them-
selves on the floor.

The audience applauded what they thought had been a
planned act. But Sam Colt could find no answer to the
puzzle, and he knew his show had come close to a fiasco. He
abandoned his laughing gas demonstrations.

It is very curious to see how this acutely alert New Eng-
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land lad, so alive to new ideas, had failed to notice the ex-
traordinary fact that he had produced complete anesthesia.

The scene now shifts to the sleepy southern town of Jef-
ferson, Georgia, a typical ante-bellum agricultural com-
munity. Even before Samuel Colt had given his Cincinnati
demonstration of the effects of nitrous oxide, the boys
and girls of many small towns were familiar with laughing
gas as an excitant. There was scarcely a gathering of
young people which-did not wind up with one of these
frolics. Old-fashioned quiltings were popular—young folks
would attend for the fun of dancing and a mild indulgence
in nitrous oxide.

The town physician of Jefferson was one Crawford Wil-
liamson Long, who had four students in his office. Long’s
students were familiar with the effects of nitrous oxide from
the parties they had attended. No doubt they had also seen
the itinerant lecturers who traveled the country, expound-
ing the marvels of chemistry and generally winding up with
a demonstration of the exhilarating properties of laughing
gas.

Long was only twenty-seven years of age, his pupils be-
tween nineteen and twenty-one. The doctor entered into
the sports of his students heartily, without neglecting in the
least his duties as their teacher. On one occasion, when
Long’s boys were discussing the amazing antics of people
under the influence of the gas, they asked him to make them
some. In those easy-going times, the town physician was
also the local druggist-chemist, and the request was a
natural one. This occasion is best described in Long’s own
account of those momentous years:
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In the month of December, 1841, or January, 1842, the subject
of the inhalation of nitrous oxide was introduced in a company
of young men assembled at night in this village (Jefferson) and
several persons present desired me to prepare some for their
use. I informed them that I had no apparatus for preparing or
preserving the gas, but that I had a medicine (sulfuric ether)
which would produce equally exhilarating effects; that I had
inhaled it myself, and considered it as safe as the nitrous oxide.
One of the company stated, that he had inhaled ether while at
school, and was then willing to inhale it. The company were all
anxious to witness its effects. I gave it first to the gentleman
who had previously inhaled it, then inhaled it myself, and after-
wards gave it to all persons present. They were so much pleased
with the exhilarating effects of ether, that they afterwards in-
haled it frequently, and induced others to do so, and its inhala-
tion soon became quite fashionable in this country, and in fact
extended from this place through several counties in this part
of Georgia.

Thus jt was that Long helped to inaugurate the ether
frolics that became common in that section. Many were
held in his own office, with odd effects that did not escape
the doctor’s attention.

He himself became furiously excited on several occasions
after inhaling the vapor and could not control his move-
ments. When he emerged from the ether intoxication, as he
called it, he would find that his arms and hands were se-
verely bruised. Yet he had not been conscious of feeling any
pain. He saw that his friends, while etherized, often fell to
the floor with a thud that should have hurt them badly.
When he questioned them, they agreed uniformly that they
had not felt the least effect.

Among Long’s patients was a young man named James
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M. Venable who had two tumors on the back of his neck.
Venable was a local resident who was fond of ether and,
like many other of the villagers, accustomed to inhaling it.

It was about James M. Venable that the first use of ether
and the first instance of complete anesthesia induced by it
was recorded; and it was Long who administered it and per-
formed the excision of the tumorous growth on March 30,
1842. But strange to relate, Long appeared to have been
utterly unaware of the significance of this great event, and
did nothing to announce his discovery. Years later, after
ether anesthesia had been universally recognized through
the efforts of other men, he came forward to claim recog-
nition for its first use.

Was he endowed with too little ambition or too little
scientific awareness? Or was it inertia which kept him from
appreciating the epochal importance of the act performed
by his own hands, and making it known to mankind? What-
ever the answers, Long’s first use of ether was of importance
to no one except the four or five patients upon whom he
used it, and for four years longer ether remained unknown
and unavailable to the world whose pain it might have
eased.

Does the ancestry or environment of Long throw any
light on the subject? He was the son of James Long, de-
scendant of Scotch-Irish pioneers who had settled some
half-century earlier in Madison County, Georgia. James
Long was an influential and prosperous citizen. He acquired
extensive plantations. He was important in business and
banking circles. He was so well versed in law that he was
frequently consulted by bench and bar. Crawford’s mother
‘was also a person of marked intelligence and force.
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Born into the old South’s cotton aristocracy, Crawford
Williamson Long first saw the light of day in Danielsville,
Georgia, November 1, 1815.

He gave early evidence of precocity and intelligence. At
the age of five, he accidentally struck the hand of his little
sister with an ax and nearly severed three fingers. Instead
of running in panic, as most children would have done,
he pushed the bleeding fingers back into place while his
mother bandaged them in position, coating the fingers with
sugar to prevent infection. The effect must have been dis-
tinctly antiseptic for the wounds healed perfectly, with no
deformity whatever. It is hard to imagine that this interest-
ing episode turned the child’s thoughts toward the career
he was later to pursue, but even as a small boy, Crawford
showed marked evidence of resourcefulness.

At the local academy, founded by his cultured father,
Long showed himself a good student, graduating at the age
of fourteen. He was admitted to Franklin College in Athens,
later to become the University of Georgia. Here his
roommate was Alexander Stephens, destined to become
Georgia’s most distinguished man and a powerful figure in
the Confederacy.

Long graduated from Franklin College before his twen-
tieth birthday, in 1835, and stood second in his class. Re-
turning to his home in Danielsville, he told his father of his
wish to study medicine. The elder Long thought a year of
seasoning as a teacher would do the boy no harm, and
shortly afterward Crawford Long became principal of the
town academy.

With an energy that contrasts oddly with what can only
be called his later apathy, Long even then read medicine
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under his preceptor, George R. Grant. When his year was
over, he started across mountain trails for the distant prov-
ince of Transylvania, now Kentucky, and entered Transyl-
vania Medical College at Lexington, then an outstanding
institution.

Benjamin Winslow Dudley, then Professor of Surgery at
Transylvania, was distinguishing himself as a lithotomist,
and in the nearby town of Danville had lived the great
Ephraim McDowell, the first to remove an ovarian tumor
successfully. The acclaim accorded these men might have
been expected to spur a young man to emulation. But in
view of Long’s later failure to announce his use of ether,
their example seems not to have made a deep impression.

In 1837, Long transferred to the University of Pennsyl-
vania where he remained for two years and took his
medical degree. Every evidence again seems to point to the
young Long as a person of more than average abilities. He
went from Philadelphia to New York where he spent the
next eighteen months devoting himself chiefly to surgery,
gaining the reputation of an unusually skilful operator.

But family fortunes turned in 1841 because of crop fail-
ures. Crawford’s father was no longer able to supplement
his son’s earnings, and Crawford returned to Jefferson
where he obtained the practice of his old preceptor, who
moved to greener pastures.

Here Long, at the age of twenty-seven, settled com-
fortably into the harness of a country doctor. In 1842, he
married well, winning the hand of no less a beauty than
Caroline Swain, niece of Governor David Lowry Swain of
North Carolina.

It was in this same year, on March 30, 1842, that Long
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was responsible for ether’s first use in a surgical operation.
The best account of what happened is probably Long’s own.
In the heated controversy that later involved his name—de-
bates reached even the floor of Congress—the authenticity
of the facts he subsequently related was never questioned.
They may be accepted as absolutely authoritative.

The first patient to whom I administered ether, was Mr. James
M. Venable, who then resided within two miles of Jefferson. . . .
Mr. Venable consulted me on several occasions in regard to the
propriety of removing two small tumors situated on the back of
his neck, but would postpone from time to time having the oper-
ation performed, from dread of pain. At length I mentioned to
him the fact of my receiving bruises while under the influence
of the vapor of ether without suffering, and as I knew him to be
fond of, and accustomed to inhale ether, I suggested the proba-
bility that the operation might be performed without pain, and
proposed operating on him while under its influence. He con-
sented to have one tumor removed, and the operation was per-
formed the same evening.

The ether was given to Mr. Venable on a towel; and when
fully under the influence, I [sic] extirpated the tumor. It was
encysted, and about a half inch in diameter. The patient con-
tinued to inhale ether during the time of the operation; and
when informed it was over, seemed incredulous, until the tumor
was shown him,

He gave no evidence of suffering during the operation, and
assured me, when it was over, that he did not suffer the slightest
degree of pain from its performance.

After this tremendously significant event, there is abso-
lutely nothing to indicate that Long was aware of its far-
reaching importance; seven years were to elapse before he
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announced that he was fully cognizant of its implications.
In his ledger occurs the simple entry: “James Venable,
1842. Ether and excising tumor, $2.00.”

In his own behalf Long said:

I was anxious, before making my publication, to try etherization
in a sufficient number of cases to fully satisfy my mind that
anesthesia was produced by the ether, and was not the effect of
the imagination, or owing to any peculiar insusceptibility to
pain in the person experimented upon. . . . I determined to
wait . . . to see whether any surgeon would present a claim
to having used ether by inhalation in surgical operations prior to
the time it was used by me.

By delaying publication Long lost the honor he might
have won. From him cannot be withheld the credit of prior
experiment and discovery; but to him cannot be granted
the credit for influencing the historical development of
anesthesia or giving it to the world.

In 1850, Long moved to Athens, Georgia, because of the
superior educational opportunities the city offered his chil-
dren. Photographs reveal that his home was ample, sur-
rounded by a large, tree-bowered garden. He was a
successful man in the last days before the outbreak of the
war between the states for he had suddenly acquired a large
surgical practice.

With the advent of civil conflict, Long joined the Con-
federate Army and was given charge of a hospital on the
campus of the university at Athens. During his flight before
the oncoming Union forces in 1864, he carried with him a
glass jar containing a roll of papers—“my proofs of the dis-
covery of ether anesthesia.”
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In 1867, the Surgeon General in Washington appointed
him to a post attending the sick among the Union troops
which occupied Athens. But his fortunes, hard-hit as they
were by the debacle that swept the economy of the entire
South before it, continued to decline.

Ten years later, struggling with the difficulties of bad
times, and a heavy but unremunerative practice, Long was
still in harness. Attending a woman in labor, he adminis-
tered ether. When his patient was fully anesthetized, he
delivered the child. At the very moment he handed the
baby to a nurse, he had an apoplectic stroke and fell un-
conscious. He was carried into another room and died a few
hours later; the date was June 16, 1878.

Long was sixty-two years of age when death took him.
His life, which might have been bright with accomplish-
ment, was ill-starred with disappointment and final poverty.
But he died practicing his profession. Most fitting was his
last act—the use of ether to relieve the pains of childbirth.
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Horace Wells

(1815-1848)

THE TIME is 1844. The period in the history of our
country is now called “federal” by the antique dealers and
old-print merchants. They identify the grace of furniture
and picture frames, gardens and architecture, with the
first long, deep breathing-spell a young nation was permit-
ted between intervals of revolution and foreign and civil
war.

The federal period was lively with discoveries in science,
and fruitful in art and literature. Even entertainment fre-
quently held a serious note beneath outer trappings de-
signed to amuse. It is not startling to find that a favorite di-
version was the lecture on the marvels of chemistry, ending
with demonstrations of the effect of laughing gas.

The street-corner professors, the tent-show exhibitors
of chemical wonders, doubtless attracted their audiences in
the fashion so typically Yankee which we still know in the
carnivals of today.

HUR-RY, HUR-RY, HUR-RY! SEE the great exhibition of the gas that

MAKES you laugh! FEEL the pleasurable sensations that rouse the

risibilities. This MARVELOUS VAPOR excites every fiber of the body
93
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to ActioN and sharpens all the faculties of the MIND. STEP RIGHT
UP, GET YOUR TICKETS HERE! YE-E-E-s, this gas induces EXHILARA-
TION, causes uproarious outbursts of UNCONTROLLABLE MIRTH.
YOU, T0O, can enjoy the delights of iNToxicaTION Without any of
its PEGRADING AFTER EFFECTS! Better than drinking fermented
liquors. THRILLING sensations, SUBLIME emotions, EXQUISITE
pleasure! FEEL lighter than the ATmosPHERE. Float away into the
AIR! HEY, buy your ticket and go inside! HEY, show ready to start
in a few moments. oNLY a quarter to gain admission! Twenty-
five cents, the fourth part of a dollar! sTep ricHT UP! Don’t be
afraid to take your lady, Sir. This is a gentlemanly exhibition!
You don’t have to warr!

One of these showmen, though his lecture was given in
the respectable theaters and halls of the larger towns, was
Gardner Quincy Colton. A New England boy born Febru-
ary 7, 1814, tenth son and twelfth child of Walter and
Thankful Colton, he was to play a large réle in the events
that led step by painful step to the final acceptance of anes-
thesia.

Gardner Colton received a scanty education. At the age
of sixteen, he was apprenticed to a chair-maker at five dol-
lars a year. This trade brought him to the great metropolis of
New York as a journeyman maker of cane seats. An older
brother had meanwhile prospered, and aided Gardner to
study medicine under Dr. Willard Parker. But his funds did
not permit him to continue long enough to qualify for a de-
gree. It was during these studies, however, that he learned
of the properties and effects of nitrous oxide.

Colton’s wits were sharpened by years of hand-to-mouth
existence. It occurred to him to dignify the catch-penny
demonstrations of the itinerant workers of chemical won-
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ders. He proposed to friends that they furnish the money for
leasing a hall where, posing as “Professor” Colton, he would
give a frock-coated exhibition of chemical marvels and in-
duce the audience to try nitrous oxide after he had de-
scribed its amusing effects.

To the astonishment of Colton’s friends, the lecture was
a resounding success. A large audience paid the amazing
total of $535 to witness the performance. Fortune beck-
oned: Gardner Colton made arrangements to repeat his
success in other cities.

On December 10, 1844, he gave his show in Hartford,
Connecticut. The occasion is famous today for the presence
there of Horace Wells.

Colton’s own account of what happened vividly brings
to life this colorful, historic figure. Although other witnesses
of this interesting and important occasion will be needed to
round out fully our description of it, the warm and gen-
erous Colton has richly earned his opportunity to speak:

On the 10th of December, 1844, I gave an exhibition of laughing
gas in the city of Hartford, Connecticut. After a brief lecture
on the properties and effects of the gas, I invited a dozen or fif-
teen gentlemen to come upon the stage, who would like to inhale
it. Among those who came forward was Dr. Horace Wells, a
dentist of Hartford, and a young man by the name of Cooley.

Cooley inhaled the gas, and while under its influence ran
against some wooden settees on the stage and bruised his legs
badly. On taking his seat next to Dr. Wells, the latter said to him,
“You must have hurt yourself.” “No.” Then he began to feel
some pain, and was astonished to find his legs bloody; he said he
felt no pain till the effects of the gas had passed off.

At the close of the exhibition, Dr. Wells came to me, and said,
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“Why cannot a man have a tooth extracted under the gas, and
not feel it?”

| re’plied I did not know.

Dr. Wells then said he believed it could be done, and would
try it on himself, if I would bring a bag of gas to his office. The
next day—11th of December, 1844—1 went to his office with a
bag of gas. ‘

It is very important for our story to note that Colton
always gave credit to Horace Wells for suggesting the first
practical use of nitrous oxide. Indeed, we owe Colton’s ac-
count of what occurred during the last weeks of the year
1844 to his desire to contradict the story of Mrs. William
T. G. Morton in McClure’s Magazine. When Colton took
up his pen in behalf of Horace Wells, he was an old man
near death.

It would seem a pity to let Colton disappear from these
pages without some brief account of the rest of his interest-
ing life.

After instructing Wells in the making of nitrous oxide,
Colton went off on what he called his “exhibition business.”
He is next heard of in 1847, when he was lecturing on the
telegraph for its inventor, Samuel F. B. Morse. Colton
gave further proof of his versatility in this same year
when he devised an electric motor which he exhibited in
Pittsburgh. Though the idea of using electricity as a means
of traction was by no means new—Thomas Davenport had
patented an electric railway motor in 1837—there is reason
to believe that Colton’s invention was not derived from it.
Colton never sought a patent. The model is on exhibit to
this day at the Smithsonjan Institution.

In February of 1849, quick fortune sent up its call from
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California. Colton joined his brother in the gold fields, and
when his luck proved unremarkable there, he practiced
medicine for a few months. Later he was appointed Justice
of the Peace in San Francisco by Governor Riley.

Colton amassed a small fortune from his diverse activi-
ties in California. But on his return to the East, he speedily
Iost it in bad investments. For a while he supported him-
self reporting sermons for the Boston Transcript.

In 1860, with the outbreak of the Civil War, he sought to
regain his former prosperity by publishing a series of war
maps. This latest venture evidently did not provide the se-
curity Colton had spent his life seeking. In 1863, we find him
once again lecturing on nitrous oxide, which had long since
been supplanted by ether and chloroform. Among his au-
ditors at a New Haven, Connecticut, demonstration was
J. H. Smith, a dentist. Together, Smith and Colton extracted
1,785 teeth in twenty-three days, using the almost forgotten
nitrous oxide.

Here at last, Colton found the key to a future without
worry. He moved to New York where he established, with
John Allen, the Colton Dental Association. This organiza-
tion had for its sole object the painless extraction of teeth
under nitrous oxide. It prospered exceedingly. In 1866,
branch offices were opened in Philadelphia, Baltimore, St.
Louis, Cincinnati, Boston and Brooklyn. It has been esti-
mated that Colton administered nitrous oxide at least
25,000 times without a fatality! He died at the age of eighty-
four in Rotterdam, Holland.

Colton’s long and evidently happy life offers sharp con-
trast to that of young Horace Wells, upon whom Colton’s



98 Victory Over Pain

demonstration of laughing gas had such a profound effect
in 1844, ‘

For when Wells made his wonderful discovery that the
extraction of teeth could be freed from pain, the event
brought stark tragedy to himself and his entire family.
His widow later declared that the discovery “has been to
her family an unspeakable evil.” It cost the life of her hus-
band and substituted domestic conflict for what had been a
lucrative professional life and a happy home.

His wife’s comment that he had made a spectacle of him-
self at Colton’s lecture is interesting. Although she was
deeply devoted to her handsome, red-haired, blue-eyed
husband, she did not seem too sympathetic with his life as a
man of science. He was, in spite of his comparative youth,
one of the most distinguished dentists of his time. His ob-
session with anesthesia appeared only to distress her.

One can see her at Union Hall, the night Colton gave his
epochal demonstration, hiding her face behind the wings of
her bonnet when Horace answered Colton’s call for volun-
teers. Her husband’s participation scarcely enhanced his
professional dignity. It was, in fact, the first of a series of
incidents that led both to anesthesia’s universal acceptance
and Wells’s untimely end.

Wells was born January 21, 1815, at Hartford, Vermont.
His parents were intelligent, wealthy for that region, and
very indulgent. The boy was bright, and they made certain
that he lacked for no comforts or advantages which they
were able to give him.

He attended the select school of his locality until he was
thirteen. Later he was sent to the academies at Amherst,
Massachusetts, and Walpole, New Hampshire, where he
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was accounted a promising youth. He showed evidence
of a deeply religious inclination, and for a while considered
the ministry as a career.

But his mind was a restless and inquisitive one. He had a
strong mechanical and inventive bent which led him to con-
struct several machines that were subsequently patented.
Characteristically, he lost interest in their development
once he had finished them, and sought other outlets for his
wide talents.

In the year 1834, when he was nineteen, he began the
study of dentistry in Boston. Dental colleges had not yet
been established but Wells received the best education pos-
sible at the time. He read under preceptors and acquired
clinical experience in the office of the best practitioners.

Wells’s ingenuity continued to manifest itself in the in-
vention and construction of his dental instruments. His dex-
terity was marked, and his judgment evidently sound. He
quickly made a place for himself in a city widely celebrated
for the skill of its dental surgeons.

He, too, soon accepted students. Among them was John
Mankey Riggs, of Hartford, after whom Riggs’ disease (al-
veolar pyorrhea) was later to be named, and William T. G.
Morton, of Boston. Both of these pupils figure prominently
in our story. It was Riggs who earned the honor of extract-
ing the first tooth without pain, performing the operation
at Wells’s request.

Although Riggs was instrumental in aiding Wells’s experi-
ment, it is greatly to his honor that, like Gardner Colton, he
always gave full credit for the discovery to Wells.

For a long time, the sensitive Horace Wells had been
deeply concerned about the pain that he inevitably caused
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in performing oral surgery. The night he was present at Col-
ton’s demonstration, seeing Sam Cooley’s bloody shins
which should have had him literally hopping with anguish,
he instantly concluded that nitrous oxide was something
that might make his dental chair less terrible to his pa-
tients.

After addressing himself to Colton, and obtaining the
“professor’s” adherence to his plan for a trial of laughing
gas the next morning, Wells took his wife home and then
sought out his old student, Riggs.

Far into the night they argued heatedly about the danger
of giving sufficient gas to make a patient insensible to the
wrenching of a tooth from the live bone..They scarcely
dared submit the first comer to the experiment they wished
to undertake. It had been whispered about that persons had
succumbed to an excess of nitrous oxide. Then, too, lengthy
explanations would be necessary. Time was short. Colton’s

“program called for moving on to other cities.

It happened that Wells had a troublesome wisdom tooth;
he decided to submit to the operation himself if Riggs
would perform it.

Early the next morning, Wells called for Colton. The
“professor” brought with him a supply of the gas in a rubber
container equipped with tubing and a wooden spigot. With
one of Colton’s brothers, who was making the tour with
the “professor,” they proceeded to Wellss office. There
Riggs awaited them, as well as Cooley, whose battered legs
of the night before had set Wells on the path he was now
following.

Wells seated himself in his own operating chair. He
took into his mouth the rubber tube that Colton handed
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him, and the lecturer opened the spigot. Riggs waited un-
til Colton, who gave a little more of the gas than he usually
administered at his demonstrations, signified that Wells was
apparently “under.” Riggs picked up his forceps. Firmly,
while casting an anxious eye on the strangely quiescent
Wells, he gripped the root, rocking it to break it loose, and
pulled. He held the bloody molar in the air while Wells did
not even stir in his seat. There was no sign of any reaction
whatever. Colton, Riggs, and Cooley exchanged glances.
There was no doubt in their keen Yankee minds that they
were in the presence of something of transcending sig-
nificance. ,

Tranquilly, Wells regained consciousness. Riggs showed
him the tooth, still gripped in the forceps. Wells exclaimed,
“It is the greatest discovery ever made; I did not feel it so
much as the prick of a pin!”

That was the first tooth ever drawn under the influence of
total anesthesia, or at any rate, the first reliably recorded
instance of it. Wells and Riggs were intensely excited. Wells
promptly obtained Colton’s agreement to show him all he
knew about the preparation of nitrous oxide and the labora-
tory apparatus that would be needed.

Colton thought that it would be necessary for Wells to go
to Boston to get the things he required. Wells evidently
dropped everything to begin work with the least possible
delay. Colton later wrote that soon after he left Hartford,
he read a newspaper account of Wells extracting teeth with-
out pain.

Years after the great event, when attempts were made
to minimize Wells’s priority in pioneering anesthesia, Riggs
stated that he and Wells turned all their attention to “the
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extraction of teeth by means of this agent, and continued to
devote ourselves to this for several weeks almost exclu-
sively.” '

Wells then plunged energetically into the search for
ways and means of bringing his results before the public at
the earliest moment possible.

Colton’s demonstration had taken place December 10,
1844. On the very next day Wells had made the first experi-
ment—with himself as guinea-pig. After assembling the ma-
terials that were needed to manufacture the gas, Wells in-
stantly sought a score of opportunities to employ it. The
entire period of discovery, manufacture, and further testing
could not have been more than a fortnight in duration.
Early in January, Wells presented himself at Boston to his
old student, William T. G. Morton. He told Morton the ex-
citing news.

An acquaintance of both Morton and Wells was the emi-
nent chemist and geologist Charles T. Jackson, who -had
once rented Morton an office when he first struck out for
himself. Morton and Wells had both consulted him a few
years earlier for his opinion of a solder the latter had
created for the construction of dental plates. Morton, who
knew Wells’s quality, was inclined to take the idea very seri-
ously, but Jackson pooh-poohed it. Major surgical opera-
tions without pain! Utterly preposterous!

This was the reaction of a man who was to have an im-
portant influence upon the final acceptance of anesthesia,
a man who was also to become one of the embittered claim-
ants to its discovery.

Jackson doubtless considered that the findings of a den-
tist could scarcely be worthy of his own serious attention.
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But Morton had connections at the Massachusetts General
Hospital and Wells persuaded him to help obtain a hearing.
Colton’s account of this portion of Wells’s trials is unusually
interesting.

“At length,” Colton wrote in his defense of Wells, “he
went to Cambridge College, and the elder Dr. Warren, at
the close of his lecture on surgery, said to the class, ‘There
is a gentleman here who pretends he has got something
which will destroy pain in a surgical operation. He wants
to address you. If any of you would like to hear him, you
can do so.””

Colton declared that a member of the class who had been
present gave him these words of Warren.

John Collins Warren, the outstanding surgeon of his day,
is given the credit for allowing his name and position to be
used as sponsor for the first demonstration of anesthesia,
not by nitrous oxide, but by ether. This took place a year
and a half after Wells sought to prove the fact that anes-
thesia was possible. The recognition of the fact of anes-
thesia was very probably postponed by the manner in
which Warren’s students received Wells. Perhaps the fault
was that of Warren himself.

“There is a gentleman here who pretends. . . . If any of
you would like to hear him, you can do so.”

Wells made a few brief statements to his audience—Mor-
ton was present but Jackson was not—and then, as some ac-
counts have it, he asked for a volunteer on whom to demon-
strate. He administered the gas to his patient, applied his
instrument, and proceeded to extract the tooth. Whether he
had not waited long enough for the vapor to take effect, had
given an inadequate quantity of gas, or whether the patient
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moaned even though anesthesia was complete, will remain
a mystery.

At the last moment, just as Wells drew the tooth, the boy
in the chair made a sharp outcry. The students jeered,
hissed and shouted “Humbug!” Wells was driven from the
hospital amphitheater a dejected figure, his head bowed,
his eyes unseeing.

The patient himself declared later that he had felt no
pain, but Wells himself was convinced that he had failed.
Wells’s admission is not to be construed as a concession that
nitrous oxide was powerless to render a patient insensible.
He merely believed that he had taken the bag away too
soon, that he had given too little gas.

Although he returned to Hartford dismayed at his luck-
less inability to persuade the doctors that surgical opera-
tions could be performed painlessly, he still believed in the
discovery he had fathered, since he continued to adminis-
ter nitrous oxide to his own patients. Bishop Brownell, his
two daughters, and some forty citizens of Hartford later
gave sworn depositions that during 1845 Wells extracted
teeth for them without pain, using the gas as an anesthetic.

Meanwhile, in 1846, the first printed claims to Wells’s dis-
covery of anesthesia appeared in the December 7 edition
of the Hartford Courant. This was two months after Mor-
ton’s results had been published by Henry J. Bigelow in the
issue of the Boston Medical and Surgical Journal dated
November 18, 1846.

Wells’s health began to decline. With the seeds of con-
flict among Morton, Jackson and himself already well
sown, Wells decided upon a change of scene. Early in 1847,
he sailed for Paris. There he made the acquaintance of an
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American dentist, C. Starr Brewster. Brewster was much
interested in Wells’s story of what had taken place. He
brought Wells’s case before several French learned so-
cieties although the Paris Medical Institute had already
granted, somewhat precipitately, 2,500 francs and its recog-
nition to Charles T. Jackson for the discovery of the prin-
ciple of anesthesia, and the same sum to Morton for his
work in the discovery’s application.

Wells published a letter, dated February 17, 1847, in
Galignani’s Messenger, stating his claims to priority over
both Jackson and Morton, and declaring he had used ether
as well as nitrous oxide. His story was viewed with wide-
spread sympathy. He was lionized at parties and fétes,
hailed everywhere as a hero.

An account of his accomplishments was sent before the
Paris Medical Society for review. But Wells had meanwhile
made a considerable speculation in works of art and was
anxious to be off for home so that he could resell them.

On his return to America, he found that other develop-
ments had taken place which cast a deeper shadow over
his accomplishments. The tide of influence had turned
completely in favor of the use of sulfuric ether. Nitrous
oxide and its first proponent were all but forgotten.

Morton and Jackson were squabbling viciously over
which of them should receive the credit for ether’s intro-
duction. And chloroform, meanwhile, had been brought
forward by James Young Simpson of Scotland, and bade fair
to challenge ether as a general anesthetic.

Wells still believed utterly in the superiority of nitrous
oxide over ether. He went to New York to accomplish a
three-fold mission. He wanted to introduce nitrous oxide
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there, urge his claim as the discoverer of anesthesia, and
to experiment with chloroform and compare it with the
gas of which he had been the first to make practical use.

He succeeded in promoting a number of major opera-
tions performed under nitrous oxide. These were largely
successful. On April 27, 1848, however, the influential
Henry J. Bigelow removed a carcinoma of the breast under
nitrous oxide at the Massachusetts General Hospital. The
state of prolonged asphyxia produced by the gas—a char-
acteristic which was later modified by the admixture of
oxygen—nearly proved fatal. Bigelow instantly concluded
that for protracted operations of this type, nitrous oxide
was inferior to ether.

The rival claims of Morton and Jackson preyed horribly
upon Wells’s mind. His pioneering was all but forgotten. .
His years of experimentation with the gas had undermined
him. Tests of the efficacy of chloroform, to which he devoted
himself, produced a complete collapse.

His actions became uncontrollable. Whether his long-
dormant religious preoccupations now rose to find sick ex-
pression in his disordered psyche can only be imagined.
He was caught in the act of hurling deadly acid upon
the clothes of some New York street-walkers. He was ar-
rested and sent to Tombs Prison to await sentence.

The sense of guilt and shame was more than he could
bear. He penned his wife a last letter in which he begged
forgiveness for the act he was about to commit. On January
24, 1848, he anesthetized himself with the chloroform he
had been inhaling on the week-long spree that ended with
his seizure. In the last conscious second before he suc-
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cumbed to its influence, he slashed the femoral artery of
his thigh with a razor.

Twelve days earlier a letter addressed to Wells had been
posted in Paris. Transportation was slow in that day and
Horace Wells was never to read:

My Dear Wells:

I have just returned from a meeting of the Paris Medical So-
ciety, where they have voted that to Horace Wells, of Hartford,
Connecticut, United States of America, is due all the honor of
having successfully discovered and successfully applied the use
of vapors or gases whereby surgical operations could be per-
formed without pain. They have done even more, for they have
elected you honorary member of their Society. This was the
third meeting that the Society had deliberated on the subject.
On the two previous occasions, Mr. Warren, the agent of Dr.
Morton, was present and endeavored to show that to his client
was due the honor but he, having completely failed, did not
attend the last meeting. The use of ether took the place of
nitrous oxide gas, but chloroform has supplanted both, yet the
first person, who first discovered and performed surgical opera-
tions without pain, was Horace Wells, and to the last day of time
must suffering humanity bless his name.

Your diploma and the vote of the Paris Medical Society shall
be forwarded to you. In the interim, you may use this letter as
* you please.

Believe me ever truly yours,
Brewster
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Charles Thomas Jackson

(1805-1880)

ON OcToBER 6, 1832, one of the first trans-oceanic
packet-ships lay at her berth in the port of Le Havre, wait-
ing for favorable weather to start her Statesward voyage.
The time of the year was bad for a crossing, the winds
adverse, with gales predicted. The Sully finally up-an-
chored, loaded with goods, mail and passengers, and started
to buck what proved to be forty days and nights of head-
winds. The crossing was an eventful one for human destiny.
Among the Sully’s passengers were Samuel F. B. Morse and
a young physician, Charles T. Jackson, now returning to
Boston to establish himself in the practice of medicine.

In Paris, Jackson had purchased an electro-magnet along
with other electrical equipment he was taking home with
him, and he proceeded to amuse the passengers with dem-
onstrations. His little show promptly took root in the fertile
brain of Samuel F. B. Morse, a brilliantly versatile man.
After studying physics at Yale, he had temporarily yielded
himself to a career in portraiture which had already brought
him success.

Morse remarked to Jackson at the dinner table, “If the
presence of electricity can be made visible in any part of
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the circuit, I see no reason why intelligence may not be
transmitted instantaneously by electricity.” The idea
gripped Morse, who spent the rest of the rough voyage mak-
ing sketches of his invention which later proved rudely
serviceable. Morse, with collaborators, perfected the device
and patented it in 1837. But some years later, as we shall
see, Jackson claimed the invention of the telegraph as his.

Jackson was a bizarre character. And if there was one
thing that could easily be foretold of this eccentric man of
science, it was that he would lay claim, like a scientific
octopus, to any new developments that showed themselves
within his reach.

Jackson suggested the use of ether to Morton, its first
demonstrator. But upon witnessing Morton’s extraordinary
success and seeing him hailed as a great benefactor, Jackson
was gnawed by a savage jealousy which drove him, true to
form, to claim the triumph for himself.

Besides the Morse episode, which was not to emerge in
all its unsavory notoriety until 1839, seven years after the
demonstration on the Sully, Jackson had also made a char-
acteristic effort to obtain for himself the glory of no less a
figure than William Beaumont.

The year was 1834, some twenty-four months after Jack-
son had been a fellow-passenger of Morse. Beaumont was
a military surgeon who, through the famous gunshot acci-
dent to Alexis St. Martin which left a “window” in the
young French-Canadian’s stomach, made the first great
researches on the processes of digestion.

Beaumont toured with St. Martin, exhibiting him before
various medical societies, and left some gastric fluid with
Jackson, in Boston, for a chemical analysis of its properties.
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Jackson soon used up his supply, and learned to his dis-
may that Beaumont had been ordered to the West, making
St. Martin no longer available for further experimentation,
on which Jackson had become keenly intent.

The incredible Jackson vigorously set about forestalling
their departure. He caused a petition to be circulated
among the members of Congress, more than two hundred
of whom willingly signed it. The petition was presented
by Edward Everett to the Secretary of War just as Beau-
mont started for his new post under military orders. In view
of the fact that Beaumont had already made epochal dis-
coveries in a series of experiments performed by himself,
Jackson’s petition makes curious reading.

It ran as follows:

Being informed that Dr. Charles T. Jackson, an eminent chemist
of Boston, is successfully prosecuting an analysis of the gastric
fluid of Alexis St. Martin, the Canadian boy attached to Dr.
Beaumont, surgeon of the United States Army, and that the
analysis cannot be satisfactorily accomplished without the pres-
ence of Dr. Beaumont and Saint Martin; and regarding the case
as furnishing a rare and fortunate opportunity of demonstrating
important principles in physiology, by which credit may be con-
ferred on the medical science of our country and important
benefits accrue to humanity; also, understanding that several
scientific bodies are anxious to draw Saint Martin from this
country for the purpose of prosecuting the investigations now
making by one of our countrymen, who is in every way compe-
tent to the work; and persuaded that the opportunity now
afforded, if neglected, will be lost to our country forever, we re-
quest that the Honorable Secretary of War wiLL station Dr.
BEAUMONT AT BOSTON, OR IN THE VICINITY, FOR THE TERM OF
FOUR MONTHS, OR LONGER IF NECESSARY FOR THE OBJECT.
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It is well-nigh unbelievable that Jackson had never con-
sulted Beaumont as to his wishes on the subject. In the light
of Jackson’s later behavior, of which this is the first striking
example, one may be sure that if the request had been
granted Jackson would have claimed for himself Beau-
mont’s discoveries in physiology. And these experiments of
Beaumont were not to be surpassed until the close of the
century, with the work in Russia of Pavlov and his pupils.

To return to Samuel F. B. Morse and the telegraph: it was
quite true that the revelation of the telegraph occurred to
Morse on the Sully, and that Jackson had stimulated him
with his conversation on the subject. But Morse had been
familiar with the electro-magnet since 1824, when it was
described in a lecture by James Freeman Dana that Morse
attended at the New York Athenaeum. His development of
the idea embraced a range far beyond Jackson’s shipboard
demonstration. The scope of Morse’s shipboard notes in-
volved a sending-apparatus to transmit signals by the
closing and opening of an electric circuit; a receiving-in-
strument to record the signals on a strip of paper fed by a
clock movement; and the Morse code for enciphering let-
ters and numbers into dots and dashes.

But the envy-eaten Jackson pressed his claim for years.
In May of 1839, an item appeared in The Boston Post which
read: »

We are informed that the invention of the electro-magnetic
telegraph, which has been claimed by Mr. S. F. B. Morse of
New York, is entirely due to our fellow citizen, Dr. Charles T.
Jackson, who first conceived the idea of such an instrument dur-
ing his return voyage from Europe on the packet ship Sully in
‘October 1832.
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Jackson renewed his claims in 1846 and 1849, but by the
turn of the first half of the century,he had been so thorough-
ly discredited that no one paid much attention to him.
Morse later wrote of a legal deposition made by Jackson:
“There was never a more finished specimen of wholesale
lying than is contained in it. He is certainly a monomaniac,
no other conclusion could save him from an indictment for
perjury.”

In 1846, the year Jackson “discovered” anesthesia, he was
also to claim the prior discovery of gun-cotton after it had
been announced by C. F. Schonbein.

Charles Thomas Jackson was born of old New England
stock on June 21, 1805, at Plymouth, Massachusetts. He was
the son of Charles and Lucy Jackson, and a descendant of
Abraham Jackson who celebrated his nuptials at Plymouth
in 1657 with a Puritan maid who bore the quaint name of
Remember Morton.

Charles received his early education in the town school,
and later passed to the intellectual supervision of Dr. Allyne,
at the latter’s private school in Duxbury.

Jackson’s preparation for a career in medicine was begun
under the sponsorship of Walter Channing, pioneer user
of ether in childbirth, the first Professor of Obstetrics and
Medical Jurisprudence at the Harvard Medical School,
and James Jackson, Professor of the Theory and Practice of
Physic at the same institution, one of the founders of the
Massachusetts General Hospital and a pioneer in the use of
vaccination in this country. With such tutors, Jackson was
swiftly prepared for his entrance into the Harvard Medical
School. While there, he began to turn to other interests,
chiefly geology and chemistry. He twice made trips to
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Nova Scotia in the company of his friend Francis Alger to
further his knowledge of geology.

He received his degree in 1829, and in the same year took
passage to Europe to study medicine at the Sorbonne and,
at the same time, continue his researches in geology at the
Ecole des Mines. He made the enduring friendship of L.
Elie de Beaumont and other geologists. He visited Vesuvius
and Aetna, made long walking trips in Switzerland, Austria
and Auvergne, as well as Italy.\ Nor did this many-sided
student neglect his medical work. In Vienna in 1831, the
year of the famous cholera epidemic, he did post-mortems
on its victims. And before he took passage for home in 1832,
he stopped at Pinder and Son’s Paris establishment to pro-
vide himself with the laboratory equipment for physical
and electrical research which was mentioned earlier.

Jackson began the practice of medicine in 1832. As his
attempts to encroach on Beaumont’s work with Alexis St.
Martin revealed in 1834, he already had begun to transfer
his activities to chemistry, where his services were more in
demand.

On February 27, 1834, he married Susan Bridge of
Charleston, who bore him two daughters and three sons.
His reputation as a mineralogist brought him many clients
in those days when the woild’s wealth was conceived as
being literally in the ground. In 1836, he established a lab-
oratory where those with scientific interests frequently
gathered, attracted by his wide associations and knowl-
edge.

The year following, Jackson formally entered public life.
A state geologic survey was established in Maine and he was
designated as the official geologist. He completed a survey
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of the public lands of both Maine and Massachusetts, tak-
ing three years for the work, and in 1840 completed a simi-
lar estimate for Rhode Island. Even before this last task was
completed, he was appointed state geologist for New
Hampshire, the years between 1841 and 1844 being spent
chiefly on this last assignment. The fact is interesting in the
light of Jackson’s later claim to exper