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TRANSLATOR’S PREFACE

Every summer diarrhcea relentlessly claims its toll of infant lives,
and thousands of heart-broken mothers are left weeping over
empty cradles. Here and there, isolated communities and indi-
viduals are nobly striving against the scourge, but the great mass
of the people seem to regard it with callous indifference.

In the seventy-six great towns of England and Wales, there
were during July, August, and September of this year, 14,306 deaths
from diarrhcea. If a similar epidemic annually occurred among
adults, the country would soon awake from its lethargy, terror
would change apathy to action, and a national effort would be
made to combat the plague. But, as it i1s only a question of
infants, whose wvery helplessness should assert their claim upon
civilised humanity, legislation halts, and philanthropy turns a
deaf ear,

In this country the credit of the first organised attempt to pro-
tect infant life is due to the municipality of St. Helens, who, in
1899, opened a milk depot, modelled on Dr. Dufour's ¢ Goutte de
Lait” at Fécamp. In Battersea, Finsbury, Glasgow, Leith, Liverpool,
and other towns similar institutions now exist, and their results
have fully justified the large-hearted enterprise of their founders.
But, why should this work be confined to the public health
authorities ? It is within the sphere of every medical practitioner.
When he attends a woman in child-bed he has two lives confided
to his care, yet his concern 1s almost solely for the mother, and
the lying-in period being accomplished, he considers his responsi-
bility at an end, and leaves the poor woman to her own devices
in rearing her child. She is expected to have an instinctive
knowledge of the science of infant-feeding: she might as well

be expected to conduct her own confinement. Out of 1470
v
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infantile deaths from diarrhcea Planchon found that 139, 7.
9 per cent., occurred among breast-fed infants (see Appendix).
Such a sacrifice to maternal ignorance is a reproach to the medical
profession,

During ante-natal life every beat of the mother’s heart brings
food ready to be utilised, but from birth the mode of nutrition
is completely changed, and the infant has to rely for sustenance
solely upon what it, itself, ingests. @What more suitable to its
delicate digestive apparatus than its mother's milk, the food elabo-
rated by nature for itsuse! Yet, breast-feeding i1s not fashionable
either among rich or poor. A mother has no option but to nourish
her unborn child, but, too often, alas, the moment her own free
will can be exercised she denies her infant’s right to look to her as
the source of its food, and condemns it to the miseries and dangers
of artificial feeding. Will milk secretion become a vestigial function ?
Are women losing their instincts of motherhood ? There are some
who would gladly have hirelings not only to suckle but even to
bear their children. Excuses to evade nursing are legion, but
the only one wvalid, physical incapacity, is that which is most
seldom heard. If medical men would only insist upon breast-
feeding, half the dangers and difficulties of rearing infants would
disappear.

When recourse must be had to artificial feeding, cows' milk,
sterilised and of good quality, should be used. In this country
there is a great deal of prejudice against sterilised milk, for it is
thought to give rise to infantile scurvy. Budin and Dufour have
used it exclusively for many years, have reared innumerable infants
on it, and yet they have not had a single case of this disease, I
visited many other Consultations in France where sterilised milk
was given, and found that in them also infantile scurvy was unknown,
The milk distributed by these institutions was controlled by frequent
analyses, and maintained at a uniform standard of excellence (3.7 to
3.9 per cent, of fat),

Holt! quotes the following table with reference to the occur-
rence of infantile scurvy.

Y Diseases of Infancy and Childhood, p. 243, London, 1904.
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Previous Food.

Breast milk . - - : 2 . 12 cases, alone in 10
Raw cows' milk . : ; ! ; o i 4
Pasteurised milk . : ; : M 2O o 16
Condensed milk . 2 : : T s Y i 32
Sterilised milk Z 2 - : A o M - 68
Proprietary infant foods : . . 214

The disease may thus arise under all forms of feeding. I do
not know of any recorded case of infantile scurvy arising from
sterilised milk where systematic analysis showed the milk to have
been consistently of good quality. It is the poverty of the milk and
not its sterilisation which causes the disease, In sterilised milk
alone is safety, and it must be the basis of all artificial feeding.

The importance of the quality of milk which i1s to serve as a
food for infants need hardly be emphasised. With the object of
ascertaining the average composition of the milk offered for sale
throughout London, Mr. J. W. Peck, F.C.S.,, and 1 analysed
101 samples, taken at random, between September 28 and
October 10, 1896 (see Appendix). 68 had been skimmed; from
some 20, 25, 30, even, in one instance, 65 per cent. of the fat had
been removed; 89 contained added water, some to the extent of
30 per cent.

But besides the purity and quality, the amount of the infant's
daily diet must be supervised. The purest of milks, the sterile
supply which flows from a mother’s breast, given in excess may
cause fatal digestive troubles. Each medical man ought to regulate
the feeding of all infants born under his charge. His calling
demands it as a duty, his humanity as a right. Every practitioner
should be a centre for the protection of infant life. Whether his
sphere be large or small he can found a Consultation for Nurslings.
There i1s nothing costly nor complex in Professor Budin's methods.
All that 1s necessary is an apparatus for sterilising milk, a balance,
and the energy of a medical man. The Consultation may be
divided into a paying and a gratuitous section, so that it will be
self-supporting, The safety of almost every infant can be ensured,
and diarrheea, marasmus, rickets and other dietetic diseases banished
from the community, A little care and a little patience are the only
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essentials for complete success. The results will amply repay the
labour. Each year will see the infantile death-rate diminish and
the number of thriving little patients increase. Physical degene-
ration will cease to threaten the race, and a dreary burden of
misery and suffering will be lifted from the drooping shoulders
of motherhood.

I wish humbly to express my deep sense of gratitude to
Sir Alexander R. Simpson, to whose kindly counsel and help I
have been so often a debtor. [ was privileged to have the able
assistance of Dr, James Dawson in correcting the translation in
manuscript, and 1 beg gratefully to acknowledge his invaluable aid.
My best thanks are due to Dr, Peter M‘Ewan, Assistant to the
Professor of Surgery, Edinburgh University, for revision of the
proofs ; to Dr. Barbour Simpson, Senior Assistant to the Professor
of Midwifery, Edinburgh University, for many valued suggestions ;
and to Dr. Edward Burnet for much kind help in seeing the
book through the press.
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INTRODUCTION

IT was an infant about five weeks old that the aged Israelite held
in his arms in Herod's temple when he said: “ Mine eyes have
seen Thy Salvation.” The Infant had to be saved from Herod's
sword,

All the great thoughts that have emanated from human brains,
all the great works erected by human hands, we owe to those who
were once infants ready to perish. So easily does the new-born
child die that Bergeron is cited in this book as saying that it has
less chance than a man of ninety of living for a week—Iless chance
of living through a year than a man of fourscore.

Sometimes it comes into the struggle for life with the handicap
of premature expulsion from the womb. On December 25, 1642,
a widow at Woolsthorpe, in Lincolnshire, whose husband had died
a few months after their marriage, gave premature birth to a post-
humous male child. He was so weak that two women sent to fetch
a tonic to revive him did not expect to find him alive on their return,
He was so small that he could have been put into a quart mug.
So in after days his mother told him. When he grew to manhood
he saw an apple fall from a tree in the Woolsthorpe garden ; he
pondered the matter ; by-and-by he propounded the law of gravi-
tation. Sir Isaac Newton was rescued from his infant danger
by his mother's love. But who may tell how many an unde-
veloped philosopher has perished from lack of an intelligent
mother’s care ?

In countries like our own, with a dwindling birth-rate, it be-
comes a matter of urgent necessity to discover and develop means
for reducing infantile mortality. There are two departments of
Puericulture—the study of (1) the Production and (2) the Preser-

XX



XX INTRODUCTION

vation of children. France, which suffers in a very marked degree
from shrinkage in the birth-rate, is fortunate in having the two
chairs of midwifery in its metropolitan university filled by men
who have devoted supreme ability and unwearied industry to the
two sides respectively of this important subject. Professor Pinard
has occupied himself with excellent results with the Eugenic aspect,
which has regard to the conditions that foster and favour ante-
natal life.

In this volume Professor Budin explains in ten lectures to his
students the methods he has found successful for preserving the
life and promoting the growth of the Neonate. The first four
concern the premature and the specially feeble; the other six
have regard to the full-time child. The story he has to tell of his
victorious battle with infantile mortality is of thrilling interest. It
must arrest the attention not only of the physician, but of the
philanthropist and the patriot. It is high time the tale should be
told in the English tongue.

[ have from time to time suggested to young graduates that
they should visit Professor Budin's Clinique and learn and teach
the value of his Consultations for Nurslings. The work has at last
been undertaken by Dr. Maloney.

In Paris, between thirty and forty years ago, I talked with a
young obstetrician, who was taking part in Concours that were then
in progress for some coveted appointments. I asked if he had not
thought of going in for what seemed to be the most desirable of
all. ¢« That would be useless,” he replied. ¢ Budin is competing
for it, and we all know that nobody can stand against him.”
Three or four years ago, in the Dean's office in our University, I
came across a student so well known among his fellows for his
ability, that men who had put down their names as candidates for
scholarships came and asked that they should be dropped from the
list, because they had learned that Maloney was their competitor.
In the last year of my tenure of the professorship of midwifery he
gained the James Scott Scholarship as the most distinguished
graduate of the year in my department, and thus became entitled
to the position of House Surgeon in our Maternity, where he
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began to get practical knowledge of the dangers and difficulties
that meet the new-born child. He went to Paris to study under
Professor Budin, and at once grasped the importance of Budin’s
discovery, and was grasped by the interest of it. The result
is this translation of Budin’s Lectures on The Nursling: Its Diet
and Hygiene.

Professor Budin is a past master in the eloquent use of the most
lucid of modern languages, and his Lectures form most delightful
reading ; while the telling graphs, with their curves and columns,
dotted and shaded and coloured, with which he illustrates his
pages, serve to relieve the strain which most minds feel in dealing
with a long array of figures. If Dr. Maloney’s translation is not
slavishly literal, it is only on that account the more fitted to gain
the reader’s attention and secure an interest in his master’s ideals
and practice.

But what is Professor Budin's discovery? Why, just that
we need not let infants die in the numbers that are our reproach
—that an arrest can be, and has been put, on the wastage of
infant life.

Whilst in Paris from 1897-1904 the infantile mortality
amounted to 178 per 1000, the infant loss among those cared
for at his Consultation for Nurslings was only 46 per 1000,
At Varengeville-sur-Mer a Consultation for Nurslings was founded
by a benevolent lady, and superintended by Dr. Poupalt of
Dieppe. During the seven years before 19o4 infantile mortality
there averaged 145 per 10oco. In 19o4—5 not one infant cared
for at Madame Rolle’s Rescue died, and the general mortality
in Varengeville fell to 77 per 1000. In 1898, when the same
high summer heat had prevailed as in 1904, the mortality of
infants under a year old had amounted to 285 per 1000. More
than 200 infants were thus saved to that community in one year
by those who acted on Professor Budin's teachings.

It was in 1892 that Dr. Budin established his first Con-
sultation for Nurslings in connection with the Charité where he
was charged with the obstetrical service. At the Maternité to
which he was promoted later, and at the Tarnier Clinique, which
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he now directs in succession to one of the greatest obstetricians
of the nineteenth century, he has continued to create and develop
them, Instituted at first in the interest of the infants born under
his charge, they are now attended also by mothers who have
been confined in private, but have learnt the value of the training
and assistance imparted at the Consultation.

The infants are brought by their mothers once a week for
inspection. They are examined carefully—by thermometers, &c.,
if need be; but, above all, they are systematically weighed.
The mothers have been provided with a card, numbered in cor-
respondence with a register kept in the institution of all impor-
tant facts bearing on each infant's progress. Her card keeps
for her the record of her child’s weight, and on it is noted
the kind and amount of food that experience has shown to be
necessary for its healthy development. Great stress is laid on
the pre-eminent value of breast-feeding, and women who have
begun by thinking they were unfit to suckle their children have
been taught, to their delight, to find that they could become
efficient nursing mothers. When their supply is insufficient they
are taught with what milk, and in what proportions, to supple-
ment it. In a certain proportion of cases they have to be
taught how to feed them entirely from the bottle. For many,
an appeal to the Board of Public Assistance brings a gratuitous
supply of the prescribed aliment. Mothers begin to take an
intelligent interest in the sublime duties of motherhood. As
they wait their turn there may be rivalries as to which baby
is advancing best. The more experienced women encourage the
younger to perseverance. A woman corrected one Friday as to
the treatment of her child will remind the doctor next Friday of
the scolding he had administered, and bid him note that it has
been attended to. Dr. Henry de Rothschild calls the Consul-
tation for Nurslings a School for Mothers. These were the
mothers Napoleon said France was in need of. The Consul-
tation is also an Infant Rescue.

Dr. Dufour of Fécamp was one of the first to follow Dr,
Budin's example. Under the fanciful designation of The Drop
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of Milk, he established an infants’ dispensary, where he obtained
the gratifying result of reducing the infantile mortality from
enteritis to 2.8 per cent, when the mortality from that cause
in Rouen, Bolbec, and Havre was as high as 76.6, 66, and 51.2
per cent. respectively.

Similar dispensaries, usually described as Consultations de
Nourissons, and sometimes as Gouites de Laif, have been widely
established throughout France. They may be attached to
hospitals, créches, or other benevolent institutions, or placed
on an independent footing. They have extended to the French
colonies, and we are told that amusing photographs have come
from Madagascar of Malagasy women watching the weighing of
their babies. They are finding their way into Belgium, Spain,
Hungary, Italy, North and South America.

Their beneficent results in France are such that in a recent
discussion at the Academy one of the speakers declared that
Professor Budin had been the means of saving a battalion from
the slaughter-field of infancy. A young doctor who sustained
his inaugural thesis on the success that had attended a Con-
sultation de Nourissons he had organised at Nancy, wrote: “It is
by this means alone that we shall cease to witness the hecatombs
of infants entered on our official statistics ; the remedy has been
found ; to refuse to make use of it would be a crime.”

If, in the days of the rising generation, folly should be allowed
to over-ride wisdom, and the dogs of war howl down the coun-
sellors of peace, the place that France would take on emerging
from a great world-strife might depend largely on the strength
of Budin’s battalion.

As I have read his proofs I have been tempted to envy
Dr. Maloney the opportunities of the years that lie before him,
When I look back on my own professional and professorial life
no memory stings me with more sharp regret than the thought
of the too little heed I have given to the needs of the Neonate.

I account it a great privilege to have been allowed to write
these paragraphs by way of introducing to English readers the
stirring lectures of my illustrious colleague. If they should lead
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some of my old students and their fellow-practitioners through-
out the British Empire and the English-speaking world to lay
to heart Professor Budin's teaching, and to carry out in their
spheres of influence his practice—if I could be sure of this—
it would go far to help me to say my Nunc Dimitlis with some-
thing in my soul of old Simeon’s peace.

A. R. SIMPSON.

52 QUEEN STREET, EDINBURGH,
Oedober 16, 1906,



THE NURSEING

LECTURE. 1

SuMMARY :—Considerable decrease in the mortality and morbidity of childbirth—Growing
interest of accoucheurs in infants,

Infants affected with congenital debility, or weaklings—Definition—Description—The
department for weaklings at the Maternité—What must be studied in weaklings:
(1) their temperature and their chilling; (2) their feeding ; (3) the diseases to which they
are specially exposed.

Temperature of weaklings—The fall of temperature immediately after birth—Ease with
which a fall takes place.

Mortality among infants weighing 2000 grams or less, in whom, on admission, the rectal
temperature was equal or inferior to 32° C.—Mortality in infants weighing 2000 grams
or less, in whom the rectal temperature oscillated between 32° C. and 33.5° C.—The
necessity of taking into account the infant’s weight and temperature.

Means of combating a fall of temperature—Older methods—Tarnier’s incubator and its
modifications—Other incubators—Temperature of an incubator—When may it be
dispensed with #—Clothing of babies in incubators—Rubbing—Massage—Use of hot
baths in cases of depression of temperature,

Principal causes of lowering of temperature in weaklings and full-term children—Pre-
ventive measures for the newly born.

GENTLEMEN,
Medical interest in the welfare of infants is of comparatively
- recent development. Formerly, the birth of a child was an ordeal
of life and death to the mother; and the accoucheur, engrossed
in her safety, scarce spared a thought for the infant. Nowadays,
thanks to antisepsis, death has practically been banished from our
maternity hospitals, and morbidity reduced almost to its minimum.
Further, through the perfection of instruments and the advance-
ment of operative technique, obstetrical interference has become
much simpler and safer, so that the accoucheur, freed from anxiety
as to the fate of the mother, can now devote his attention to the
needs of the infant. Before parturition, he supervises the hygiene
of the expectant mother so that she may arrive at term in a healthy
condition ; during delivery, he takes every precaution to ensure that
the child will be born sound and viable ; and throughout the first
two years of life, he directs its feeding with the utmost care.
A
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I intend, therefore, this year, in addition to the usual lectures
on Practical Obstetrics, to devote a certain number of meetings
to the consideration of the infant. I propose to study with you,
successively—

1. Infants born before term, i.e. congenitally feeble infants,

2. Infants born at term and their care in the Maternité.

3. Infants after they leave hospital. In this connection I shall
describe to you the constitution and function of Consultations
for Nurslings which are being established throughout France. A
considerable movement in this direction has taken place of late
years, important results have been obtained, and great advances
have been made., You will learn what practical experience has
taught us relative to the feeding and weaning of infants, and the
knowledge of these matters will prove indispensable to you as
medical men.

We shall begin with the study of infants affected with con-
genital feebleness. They are classed as weaklings, and are, as a
rule, the product of a premature labour,

Infants born at full term weigh on an average from j3o00 to
3500 grams. Those born before term weigh less, and all between
1000 and 2500 grams are considered to be congenitally feeble.
We shall not discuss infants of less than 1oco grams. They are
seldom saved, and only very rarely shall I need to allude to them.

We must not, however, base our estimate of an infant’s vitality
solely on its weight. Some born prematurely have quite a con-
siderable weight, mainly accounted for by the presence of excess of
fat in their tissues. These infants do not, as a rule, live long ; their
pulmonary apparatus functions imperfectly and their digestive tube
does not permit of assimilation. On post-mortem examination their
organs are found to be more or less incompletely developed.

On the other hand, there are tiny, puny infants with great
vitality, They seem never to rest. Their movements are untiring
and their crying lusty, for their organs are quite capable of perform-
ing their allotted functions. These infants will live, for although
their weight is inferior to that of those we have just mentioned,
they have a greater power of resistance, for their sojourn in the
womb was longer.

To appreciate the vitality of infants born before term, it is
necessary, therefore, not only to take into account their weight,
but also the length of time they have remained in the uterine

cavity,
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Infants affected with congenital debility present certain external
characters which I shall briefly recall to you.

The body is small and puny ; the skin is soft and of a vivid
red ; the dermis is transparent, allowing the blood vessels to be
seen, and the circulatory network through the tissues can be clearly
distinguished.

These infants breathe and they even cry, but their respiration
is far from complete. As can be seen at the post-mortem examina-
tion, it is not really pulmonary, but only bronchial ; the air may
penetrate into the large, into the medium-sized and even into the
small bronchi, but it does not reach the interior of the pulmonary
alveol.

Further, these infants show a most remarkable degree of
muscular inertia: their movements are slow and lagging, their cry
without force, and their voice wavering and toneless. Some make
feeble and impotent efforts of suction; but they cannot suck,
sometimes they seem not to have even the strength to swallow a
few drops of milk trickled from a spoon into their mouths. It is
then necessary to use various means, in order to ensure that the
nutrient fluid will reach the stomach.

What should be your treatment of such an infant? In 1853
Hervieux published some interesting researches on what he called
“The Progressive Algidity of the Newly Born.” He showed that in
them the temperature, the circulation, and the respiration became
depressed, following a parallelism almost mathematical. Gueniot,
in 1872, delivered some important lectures on congenital debility
and its treatment. A little later, Tarnier and his pupils, Auvard,
Berthod, &c., endeavoured to maintain these infants at a sutficient
and uniform temperature by the use of the incubator. Through
the influence of Madame Henry, formerly chief midwife at the
Maternité, a special department ifor weaklings was inaugurated at
the end of the year 1893 ; of this I had charge from January 1895,
till I was appointed to the Clinique Tarnier, in March 1898. During
this time I made a special study of infants affected with congenital
debility, and my interest in ‘them has continued unabated.

Here, when an infant is born before term, we devote special
care to it; we keep mother and weakling in hospital as long
as possible, and allow them to leave only if the progress of
the little one is satisfactory, in order to minimise its liability to
disease. Unfortunately, mothers cannot always be persuaded to
stay long enough for their infants to attain the development of a
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full-term child. It has occasionally happened that I have had to
readmit to the wards, weaklings whose condition had become critical,
after they had been taken home by obstinate mothers.

What I wish, then, to lay before you in this lecture, is the result
of my personal observations and researches,

Authorities are agreed as to the essential importance of pre-
ventive medicine in early infancy. Hitherto, their efforts have
been mainly directed towards two objects :—

1. The care of the digestive tube.

2. The prophylaxis of contagious diseases.

Infants enfeebled by premature birth should be guarded with
special solicitude. Not only do they share to a greater extent than
full-term children the ordinary risks of infancy, but they labour
under a danger which in its intensity is almost peculiar to them. I
refer to the great readiness with which they become fatally chilled.

With weaklings we shall then have to consider three points :—

1. Their temperature and their chilling.

2. Their feeding.

3. The diseases to which they are specially liable.

To-day we shall study the temperature of weaklings.

At the moment of birth, the infant at term experiences a slight
fall of temperature. If, in the case of a pelvic presentation, a ther-
mometer be introduced into the anus of the fcetus, the temperature
is found to be the same as, or slightly higher than that of the
uterine cavity ; but from the moment of expulsion, the mercury
falls: it passes from 38° to 37° to 36° C., and sometimes even
lower,

This may be due to evaporation from the surface of the body,
but more probably, it arises from the fact that the processes of
respiration and combustion are not yet fully established and
adjusted.

In the case of the full-term child, under favourable circum-
stances the temperature quickly rises, but what happens to the
premature ? '

In 1870, Lépine wrote: “I have observed a most striking
difference between infants born robust and infants born weak.
If they are exposed for some time to the temperature of the
labour ward (15° to 17° C.) before being adequately clothed, the
temperature of the latter falls to about 33° C., whilst that of the
former remains practically normal. This depression of temperature
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in weaklings is, however, only transient, as a few hours sufhce for
it to return to between 36° and 37° C. It is quite exceptional if
at the end of twenty-four hours this figure is not attained.”

The first part of Lépine’s remarks is absolutely correct: the
second, less so. If the infant be not placed under favourable
conditions, the temperature not only falls considerably, but does
not easily rise again.

Here is an instance which occurred yesterday, A woman in
the wards was delivered at 6.50 P.M.,, of an infant weighing only
950 grams. As the vaginal temperature of the mother at the
moment of delivery was 37.3° C,, it is likely that the temperature
of the infant, in the uterine cavity, was not less. But ten minutes
after birth, at 7 o’clock, the thermometer, placed in the rectum of
this weakling, did not register more than 35.1° C.; the infant was
immediately put in an incubator at 32° C,, which, during the night,
was maintained uniform.

At g P.M. the rectal temperature of the infant was 35.6° C.

11 P.M. P oS 2 34.2° C,
I AM. B » 9 34.0° C.
3 A.M. - ,, o L i By
§ A.M. 5 o 3 360" C:
7 AM, - 7 4 36.9° C.

Here, then, is a weakling whose temperature fell to 34° C,, in
spite of its having been placed in an incubator at 32° C. How far
would it have fallen if this measure had not been taken ?

Formerly, a pathological condition, sclerema, was frequently
observed. To-day, we seldom see it, for we do not allow our
infants to become chilled. It is characterised by an induration
of the skin and subcutaneous cellular tissue. The former is
remarkable for its pallor and 1s cold to the touch; the tissues
are hard and wax-like; and at the same time, the temperature
is lowered.,

This fall of temperature can be carried very far in the hours
and days subsequent to birth. Instead of 37.5° the thermometer,
placed in the rectum, may show only 35°, 33°, 32° 30° 28°C,,
&c. Several years ago, in passing one morning through the wards,
I saw a premature infant which showed signs of sclerema, 1
touched it ; it was cold. I wished to take its temperature, but
the mercury would not leave the bulb, to register the lowest
point on the scale, 28° C. Having sent for another, I found
the temperature was 25° C.
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What had happened? The child was in an incubator, but
just as the foolish virgins neglected to fill their lamps, so, during
the whole night, had the attendant forgotten to renew the warm
water. In the ward the temperature had been only 10° C., and
the infant, in the incubator, had been frozen. Needless to say, it
died during the day. Thus, even without being exposed to the
outside air, a weakling may die, if precautions are not taken to
prevent the temperature of the room in which it is from falling
too low in winter.

When I entered the Maternit¢, in January 1895, I was impressed
by the fact that weaklings brought from outside were often in a
lamentable condition. Having arranged that the temperature of
an infant should be taken when it arrived, I saw how evil an
omen was its fall in a premature child.

Many infants who presented a considerable lowering of tem-
perature died within twenty-four, or forty-eight hours ; others
lived a little longer, but, in spite of all our care, also succumbed.
So, when a puny infant was admitted with a marked fall of
temperature, I could, almost with certainty, foretell its death.

At the autopsy, we found the tissues of these little beings in
a state of fatty degeneration ; it seemed as if the cold had laid
a deadly grasp on them.

The carelessness of parents is most extraordinary. Infants
scantily clad are often brought to the Maternité, not only from
Paris, but also from the surrounding districts and even from the
Departments. An infant was once sent over a hundred miles to
me, and its only covering was a small piece of flimsy material.
Such conduct borders on infanticide by neglect. On the other
hand, an intelligent midwife, in the neighbourhood of Paris, has
several times sent me weakly infants swaddled so warmly as to
place me under the most favourable circumstances for saving them.

What proportion of these infants die when their temperature
has been allowed to fall markedly ?

I can give you the figures for the three years 1895, 1896, 1897,
during which I was in charge of the Maternité,

Amongst the infants having, on admission, a rectal temperature
of 32° C. or less, I shall distinguish two categories :(—

1. Those weighing less than 1500 grams.

2. Those weighing between 1500 and 2000 grams.

103 weighed less than 1500 grams: 101 died, only 2 were
saved.
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39 weighed between 1500 and 2000 grams: 38 died, 1 survived.

This makes a total of 142 infants, of which 139 succumbed.

The mortality, then, has been almost 98 per cent. This is
truly appalling. Evidently other causes, such as syphilis and
digestive troubles, ought to be taken into account, but the lowering
of the temperature played the principal part and rapidly brought
about the end.

We have proof of this in the results obtained at the Clinique
Tarnier. From the moment of my entry, I insisted on the necessity
of preventing the chilling of the newly born, and those congenitally
feeble I immediately placed in incubators,

From March 1, 1898, to December 31 of the same year, we
had 39 infants who weighed, at birth, 2000 grams or less, and
who were, in consequence, from the point of view of weight, in the
same position as those at the Maternit¢. Of these only g are dead,
30 have survived. The total mortality, all factors (syphilis, digestive
troubles, &c.) being included, has thus been 23 per cent.

In the department for weaklings at the Maternité, among the
infants admitted with a rectal temperature of 32° C. or less, the
mortality was g8 per cent. ; but, at the Clinique Tarnier, where the
weaklings were not allowed to become chilled, the mortality of
infants of the same weight was only 23 per cent.

But, you will say, this fall to 32° C. is considerable.

That is true; nevertheless, in three years, 142 infants were
admitted in this condition.

Let us take a lesser fall. Let us consider, for example, those
infants who had on admission a rectal temperature between 32°
and 33.5° C.

72 weighed 1500 grams or less : 70 died, 2 survived.

83 weighed between 1500 and 2000 grams: 71 died, 12 sur-
vived.

Thus, out of 155 infants weighing 2000 grams or less, 141
succumbed, i.e. fully go per cent. (Fig. 1).

You must not think that weaklings having such a marked
depression of temperature are rare; the figures which I have
just quoted prove the contrary.

I have shown you that 142 infants, weighing less than 2000
grams, had, at the moment of admission, a rectal temperature
of less than 32° C., and that with 155 others the thermometer
oscillated between 32° and 33.5° C. This makes a total of 297
infants.
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If to these we add 21 who weighed more than 2000 grams,
in whom the temperature was equally depressed—32° C. in 8,
33.5° C. in 13—we have, in all, 318 infants.

As during these three years 1114 weaklings were admitted,
28.54 per cent,, that is, nearly one-third, had when they reached
us a temperature which scarcely permitted their survival.

It 1s evident that not only must the degree of depression of
temperature be taken into account, but also the weight of the
infant, A wvery small and puny infant offers less resistance to
cold than one better developed. This is proved by the figures
obtained at the Maternité (Fig. 2).

For weaklings in whom, on admission, the rectal temperature
was 32° C. or lower the mortality was— ;

98 per cent. when they weighed 1500 grams or less: 103
infants ; ror died, 2 lived.

97.5 per cent. when they weighed between 1500 and 2000
grams: 39 infants; 38 died, 1 lived.

75 per cent. when they weighed more than 2000 grams: 8
infants ; 6 died, 2 lived.

Consequently, with a rectal temperature of 32° C., the mortality
is higher, the smaller the infants.

For infants in whom the rectal temperature fluctuated between
32° and 33.5° C., the mortality was—

97.3 per cent. for those who weighed 1500 grams or less:
72 infants ; 70 died, 2 survived.

85.6 per cent. for those who weighed from 1500 to 2000
grams : 83 infants; 71 died, 12 survived.

6g.2 per cent. for those who weighed 2000 grams and over:
13 infants ; ¢ died, 4 survived.

Thus, in order to appreciate the power of resistance of an infant,
it is necessary to take together into account the degree of depression
of its temperature, and its weight. The lower its temperature, the
more serious will be a chilling ; the less its weight, the more easily
will it succumb. This I can conclusively prove by statistics and
graphs.

What should be done to protect a newly-born infant from cold ?

This question has long exercised the minds of men. Sterne,
in “Tristram Shandy,” quotes the following passage :(—

“The foetus was no larger than the palm of the hand, but
the father, having examined it in his medical capacity, and having
found that it was something more than a mere embryo, brought
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it living to Rapallo, where it was seen by Jerome Bardi and other
doctors of the place. They found it was not deficient in anything
essential to life, and the father, in order to show his skill, undertook
to finish the work of nature and to perfect the formation of the
infant by the same artifice as is used in Egypt for the hatching
of chickens. He instructed a wet-nurse in all she had to do, and
having put his son in an oven, suitably arranged, he succeeded
in rearing him, and in making him take on the necessary in-
crease of growth, by the uniformity of the external heat, measured
accurately in the degrees of a thermometer, or other equivalent
instrument.”

In order to hinder weaklings from becoming cold, it used to
be the custom, before swaddling them, to envelop the limbs and
trunk in a bed of wool ; under the bonnet also, there was placed
round the head a sheet of wool. Their appearance caused the pupil
midwives to dub them “ the little woollies.”

Two or three hot-water bottles, frequently renewed, surrounded
them in the cradle, and their warmth was further added to by
blankets, or a little eider-down quilt.

Sometimes they were kept in a room maintained at a uniform
temperature of 25° C,, but it was trying for the mother to stay
constantly in a place so overheated. However, in 1877, I thus
reared the infant of a celebrated doctor. The grandmother stayed
with the little one and tended it, and the wet-nurse entered the
room only at the times when the child had to be fed.

In December 1857, Professor Denucé¢ of Bordeaux devised
a zinc cradle, with a double bottom and double sides: it was like
two baths, a smaller inside a larger, separated from each other by
an empty space in which it was possible to put water.

“These two baths,” said Denucé, ¢ are united together by their
upper edges so as to complete a closed cavity in which water can
be received. A funnel is placed at the top, and at the bottom
there is a tap by which the apparatus may be emptied.

““The bedding is placed in the cradle; to avoid loss of heat
the cradle itself is enveloped in a woollen covering. Hot water
is put in the apparatus. Then, by the aid of a thermometer placed
in the cradle, as it is easy to add or draw off water, the tempera-
ture desired in the interior can be readily established and main-
tained. Further, with the precaution which 1 have mentioned of
wrapping the cradle in wool, the loss of heat is not great; and
in the case in which I employed this apparatus, it was sufficient,

B
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every six hours, to draw off half a litre of water, and to replace it
by the same quantity of boiling water.”

In 1878 I saw this cradle incubator in use at the “ Enfants
Assistés” in Moscow. Later, in 1884, Credé published the results
he had obtained with it at Leipzig.

The idea occurred to Tarnier to utilise an apparatus similar to
that which is used to obtain artificially the hatching of hens’ eggs.
In 1880, by way of a trial, his first incubator was installed at the
Maternité, It has been described by Auvard, and has been working

I
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FiG. 3.—TARNIER'S INCUBATOR.
1. Air entry. 2. Hot-water bottles. 3. Sliding door. 4. Airexit. 5. Glass cover.

regularly since November 21, 1881. To the one which had been
placed in my wards at the Charit¢, I adapted, in 1883, a Regnard
regulator. A uniform temperature could thus be ensured, for if it rose
a little too high a warning was immediately given by an electric bell.

But this apparatus was bulky and dear. Useful in maternities,
where it could hold several infants, it was scarcely practical in private
work. Tarnier then designed a smaller incubator, simply heated
and easily transported.

It is composed of a plain wooden box, 65 centimetres long,
36 broad and 50 high (Fig. 3). The walls are 25 millimetres thick.
The interior is divided into two by a horizontal partition, situated
about 17 centimetres from the bottom. At one end this horizontal
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partition is incomplete, so that air passes easily from one compart-
ment to the other.

In the lower division hot-water bottles are put, either of metal
or stoneware.

The child is placed in the upper compartment, on a small
mattress which rests upon the separating shelf,
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Fi1G. 4.—SECTIC'N OF TARNIER'S [NCUBATOR.

1. Air entry. =2 Hot-water bottles. 3. Horizontal partition on which the infant rests.
4. Chimney for exit of air. 5. Glass cover. 6. Thermometer. The arrows indi-
cate the course taken by the air in the incubator.

The air enters the lower chamber by a trap-door, more or less
open, arranged so that it can never be completely shut. As the
air passes over the hot-water bottles it becomes heated. Through
the space left at the free extremity of the transverse horizontal
partition, it gains the upper compartment, where the child is lying,
and thence it leaves the incubator by an opening which is guarded
by a small chimney.

A large pane of glass is inserted into the top of the box, allowing
everything which occurs in the incubator to be seen. It is movable
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and can be raised or replaced at will, when the infant needs to be
taken out or put in. .

The bottles are renewed as often as may be necessary,

These incubators have been still further perfected. It some-
times happens that infants born in a state of congenital debility
have attacks of cyanosis which may rapidly prove fatal. Hence it
is necessary to watch them very attentively, so the wooden walls of
the incubator have been replaced by thick panes of glass fixed in
iron frames. The weakling is thus wholly and constantly exposed

i
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FiG. s.—IncuBATOR OF WooD AND GLASS.

1. Airentry. 2. Hot-water bottles. 3. Horizontal partition on which the infant rests.
4. Holes by which the air escapes. 5. Glass cover. 6. Thermometer. The
arrows indicate the course taken by the air in the incubator.

to view. In the lower compartment, a large reservoir has been
substituted for the water bottles.

Lastly, as these incubators of glass and iron are somewhat dear,
they are made nowadays of glass and wood, which is relatively
cheap, and allows them to be more easily moved from place to
place (Fig. 5).

These last two varieties, iron and glass, and wood and glass,
are in daily use in our wards. They are easily cleaned by burning



LECTURE 1 I3

sulphur in them and then washing them carefully with a solution
of corrosive sublimate.

You may also have seen large incubators, the “ Lion " incubators,
in which infants can be exposed even on a Paris boulevard. Air 1s
obtained from without, and, after being heated with gas, circulates
round the infant. This apparatus necessitates the installation of
two complete sets of pipes, one to communicate with the outside
air, and the other to conduct the gas. This requires time, and
is, moreover, a source of expense which cannot be borne by all
families. Further, on three occasions, at the Maternité, we were
forced to transfer infants placed in them to other incubators. In
winter the greater cold requires more gas to heat the outside air ; the
longer nights also involve a greater consumption in town and a fall
of the pressure in the mains, so that it may often happen, as on the
three occasions referred to, that the supply will be inadequate to
maintain the desired temperature in the incubator.

Diffre of Montpelier has devised a metallic cradle incubator closed
at the top by glass panes. Asit is heated by an oil lamp, it some-
times gives rise to a very disagreeable odour, especially if there are
several incubators in the same ward. It is very simple, but it is
also rather dear.

Professor Hutinel has constructed an earthenware incubator
which he uses at ¢ Les Enfants Assistés.” Itis very easy to render
aseptic, but the infant can be seen only through the cover.

In 1885, Professor Pajot, in this Clinique, prepared a chamber
as a giant incubator in which to place infants, congenitally feeble,
so that they might not be exposed to cold when they were being
fed or changed. The wet-nurses, however, were obliged to feed
and tend them in this oven ; and the mothers, separated from their
infants, soon lost all interest in those whom they were unable to
nurse or cherish.

It is better by far to put the little one in an incubator by its
mother’s bedside. The supervision which she exercises is not to be
lightly estimated. We have not always a staff so zealous as the
present ; and, if the nurse be negligent, the mother does not fail to
remark that the incubator is being allowed to grow cold. Further,
it is possible, as you will see, so to arrange that the mother feeds
the infant herself, and thus on leaving the hospital not only will the
weakling have been saved, but a suckling mother will also have
been conserved to it.

At what temperature ought the incubator to be kept? It used
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to be said, between 30° and 32° C. For my part I consider this
much too high, save in certain exceptional cases, such as that of the
infant weighing 930 grams, which you saw in the ward. At the
Charit¢, when we were placing infants in incubators at 30° C., we
often saw them coveged with sweat, crying and restless. Their
movements were directed to getting rid of their clothing, and we
frequently found them lying naked. The temperature was obviously
too high, so I reduced it, and I no longer allowed it to rise to
more than 25° or 26° C,

When I took charge of the Maternité, I was much astonished
to see that the weaklings in the glass and iron incubators, although
the thermometers registered 30° C,, did not seem to be at all incon-
venienced. On observing more closely I saw that each thermometer
was placed directly above, and at a short distance from the hot-
water reservoir ; it was exposed to the action of radiant heat. On
moving it to the other end of the compartment in which the infant
is contained I found it registered only 25° or 26° C. This seems
to me to be a temperature which 1s sufficient, except in rare cases,
so I have adopted it as my standard for general use.

I consider that the function of an incubator is not so much to
provide heat for the infant, as to prevent its losing in too great
quantity, that which it, itself, generates.

When a nursling attains the weight of 2280 to 2300 grams, if
the room in which it is kept be sufficiently and regularly heated,
we allow the temperature of the incubator to fall gradually to
24° 23° 22° 21°% and 20° C, after which we dispense with the
incubator.

Ought weaklings in incubators to be clothed or not? One of
my colleagues, having observed that by their movements they tend
to rid themselves of their coverings, now leaves them quite naked.
But if, perchance, the renewal of the hot water at the proper time
be neglected, the infant would become very quickly chilled. It is
preferable, while not restricting their movements by swaddling, at
least to clothe them lightly, so as to conserve their warmth and yet
leave them absolute freedom.

Further, it is beneficial, especially at the beginning, when infants
are very puny, to try to increase their circulation by massage. . The
infant is undressed and placed in front of a bright fire ; the fleshy
parts of its limbs are lightly rubbed and kneaded, and its joints
gently moved by hands previously immersed in hot oil, or moistened

with alcohol. These manipulations are continued for about five
*
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minutes, and are repeated two or three times in the twenty-four
hours.

When you are called to an infant whose temperature has fallen
considerably, is it always sufficient to place it in an incubator ? The
first essential is to restore the temperature as quickly as possible;
and if another fall takes place it must be rapidly counteracted. The
use of hot baths, in these cases, is of the very greatest service,

These baths can be given in two different ways. In the one, the
infant, having, let us say, a rectal temperature of 34° C., is plunged
into water at 38° C., and left there for fifteen to twenty minutes : the
rectal temperature is found to rise, attaining progressively 35°, 36°,
37° and 37.5° C. The infant is then taken out of the bath and put
in an incubator, and the rectal temperature is noted several times,
to find the duration of the action of the hot water. In the other,
the infant is plunged into water which has a temperature one degree
higher than that of its body, that is, 35° C. The heat of the water
is gradually increased till it reaches 38° C.; the temperature of the
weakling, at the same time, is steadily rising, reaching ultimately
37.5° C. At the end of twenty minutes it is transferred to an
incubator. It is found that the temperature of an infant remains
much longer near the normal and falls much more slowly, when it is
kept for twenty minutes, in water made progressively warmer up to
a certain point, than when it is kept throughout in water of the same
high temperature.

With newly-born infants in a state of congenital feebleness every
precaution should be taken to avoid the lowering of their tempera-
ture. When weaklings are brought from other hospitals, the city,
or the surrounding districts, to the wards set apart for them at the
Maternité, they generally arrive, especially in winter, very chilled.
If they must be taken from one place to another, they should be
carefully wrapped up, and one or two hot-water bottles should be
placed beside them. They become chilled with astonishing rapidity.
At the Maternité, when the mother of a weakling was quitting the
hospital, she used to carry her infant to the office to enrol it, before
we admitted it to the department for weaklings. As we often
found in winter that they reached it with a considerable depres-
sion of temperature, a thermometer placed in the rectum some-
times not registering more than 34° C. or even 32° C,, I had
to insist on their direct transference from the mother’s bedside to

the department, and in cold weather I even moved them in their
incubators.
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Similar measures ought to be taken in private practice. Several
years ago I had charge of the tiny daughter of one of our prettiest
actresses, born prematurely at Nice, and brought to Paris in an
incubator. The infant did not suffer from the journey, and was
successfully reared. Yesterday, as one of the mothers here wished
her child to be baptized, it was taken in its incubator to the room
where the ceremony was to take place.

[t is a vital necessity to avoid the exposure of premature infants
to cold, as 1s amply proved by the results obtained at this Clinique,
which I cannot too often recall to your minds. In the department
for weaklings at the Maternité, among infants brought with a rectal
temperature of 32° C., or less, the mortality was ¢8 per cent.: for
those with a temperature oscillating between 32° and 33.5° C,, it
was go per cent.

On the other hand, at the Clinique Tarnier, where the infants
were not allowed to become chilled, the mortality was 23 per cent.
for infants of the same weight—that is to say, 2000 grams or less.

I might also cite to you the histories of two very instructive
cases which occurred in my private practice, the one in 1892, the
other in 1898,

In the former, the mother last menstruated during the first week
of November 18g1. She felt quickening on March 6, 1892. The
birth took place on May 14, and, the pregnancy having thus
lasted barely six months, [ did not consider the infant viable. The
father, a doctor, from the first plunged it in warm water, and,
seeing it continued to live, he put it in a Darsonval stove which
he found in the house. On May 17, the infant, a girl, weighed
955 grams. On May 20, she had fallen to goo grams. She was
fed on a little milk, which from time to time was made to trickle
into her mouth from the breasts of a wet-nurse. With infinite
care she was successfully reared, but so little did we count on
her surwvival that the declaration of her birth at the town hall,
demanded by law, had been neglected, and this gave rise to some
trouble with the authorities.

In the latter case, the infant was born on April 21, 1898, with
a weight of only 1270 grams. It was warmly wrapped up, and
two hours after birth was placed in a wood and glass incubator.
Ten days later, May 1, it weighed 1070 grams—a loss of zoo
grams. On May 31, it weighed 1550 grams, having gained 480
grams in thirty days. On December 22, 18¢8, it reached 4800
grams (Figs. 6 and 7).

e N N




oavs|N|1[2134(5]6(7/8]900 17 )4 b6 1 29 P2
April May
Datesf2 23 23 T B9 [17 [3] I57 [7] T[T 13
X

QUANTITIES OF MILK

=

-3
oM Ed

(%]
[ =] CRE DD
S00CoS0000a0803S8E

M O =
’:-".;.8 oE O

FiG. 6.—Daily curve of an infant weighing 1270 grams. The quantities of milk taken per day
are indicated in blue at the bottom of the figure.






LECTURE 1 17

There can be no doubt that these two little beings would
quickly have perished if they had been exposed to cold. They
did not experience any appreciable depression of temperature and
they lived.

Infants born at term, although much more resistant, also
become chilled very easily, especially in the days immediately
following their birth, and the more readily then that they take
so little nourishment.

Who has not heard of the numberless infants taken in old days
from Paris to be reared in the country? The mortality among
them was terrible, for those that did not succumb on the way
died rapidly after their arrival, chiefly, in winter at least, owing
to cold.

Several years ago, at the instigation of M. Paul Strauss and
myself, the authorities ordained that all wet-nurses transporting these
little Parisians should not only travel in well-heated, second-class
compartments of express trains, which they were not to be allowed
to leave till their journey's end, but also, on alighting, be provided
with all that was necessary for the warmth of their charges.

The same precautions and supervision should apply to all wet-
nurses. They ought to be able on leaving the train, especially
when they have still a long journey to reach their village, to obtain
a supply of hot water for use in hot-water bottles.

For some years it was compulsory in France to carry all
infants to the town hall, there to make a declaration of the birth
and sex. This was, during winter, another source of danger from
cold, especially in country places where the town hall was some-
times a long way off. Nowadays, in Paris, a medical official visits
each house to ascertain the necessary facts, and in the country,
it 1s sufficient to present to the authorities a certificate from the
doctor, or midwife, declaring the sex. It is only when the parents,
desiring to remain unknown, wish to register the infant as the
offspring of a father and mother unnamed, that it must now be
taken to a public office.

Although it is no longer obligatory to carry infants to the town
hall, they are still taken to church to be baptized. As churches
in villages and small towns are often unheated, the risk thereby
incurred, especially to weakly infants, is great, yet in their case
the ceremony is usually performed earlier lest they should die
unchristened.

I have endeavoured to impress upon you the grave dangers of

o]



18 THE NURSLING

chilling. The mortality among prematurely born infants when
their temperature is allowed to become too much depressed is
really appalling, and too great precautions cannot be taken to
protect them.

But, however important the external temperature may be, it is
not everything ; the infant must, in addition, be enabled to maintain
its animal heat by being fed.

The feeding of weaklings is a matter of much difficulty. We
shall study it in the next lecture.
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FECTURE" 11

SuMMARY :—Synopsis of first lecture—Dangers of chilling, with example—Feeding of
weaklings—Anatomical and physiological state of their digestive tract.

Infants attacked with cyanosis—Underfeeding—Examples with curves—Treatment of
cyanotic attacks—Overfeeding—Its dangers.

Quantity of milk to be given to weaklings—During the first ten days of life : (1) infants
weighing between 1350 and 18co grams; (2) those between 1300 and 2200; and
(3) those between 2200 and 2500 grams—Difficulties when infants do not suck—
Gavage—Quantity of milk for weaklings after their tenth day—Rapid method of
estimating it.

Infants who take the normal amount—Those who take more—Those who take less—
Richness of milk in butter mainly determines amount taken—Importance of Lhe
quality of the milk—Diarrhoea in infants.

(GENTLEMEN,

In our last lecture 1 spoke to you of weaklings, i.e. infants
born before term. I showed you how important it was to pay
great attention to their temperature; I pointed out how rapidly they
became chilled ; and I also impressed upon you that cold could
injuriously affect the better-developed and more resistant full-term
child.

Yesterday, we had a striking example of this. A mother,
delivered here several weeks ago, wished, in spite of the cold, to
bring her infant to the Consultation. She was extremely anxious
to have our advice, as after ten pregnancies this was her only living
‘child. She came from the outskirts of Paris. On arrival, the
infant had a sort of cold stroke, it was dyspnceic, cyanosed,
and had a rectal temperature of 35° C. It was rubbed, put in a
hot bath, and gradually it revived. It was cared for in the hospital
till it had thoroughly recovered, and every precaution was taken to
obviate chilling on the homeward journey.

If such serious symptoms can arise in a full-term child of
several weeks, from an exposure to cold, it is easy to realise how
frequent and fatal is the chilling of premature infants.

The temperature of weaklings must, therefore, be maintained at
normal. Thanks to the use of incubators, hot baths, and other
means, this may be done ; but it is not the only essential. A

living being must generate heat. The infant must produce its
13



20 THE NURSLING

own animal heat, and we must provide it with fuel by giving it
food.

You know what takes place. Food is introduced into the
alimentary canal, and is there modified by the various digestive
juices.

The products pass into the blood and lymphatic vessels of the
intestine, and thence are carried to the right side of the heart by
the inferior and superior venzae cavze,

The blood containing the assimilated food-stuffs is sent to the
lungs, where it obtains oxygen from the air, and then it returns to
the left side of the heart to be propelled throughout the body.

In the midst of the tissues the food-stuffs are brought into
intimate relation with the oxygen, and combustion takes place,
with the production of heat. To generate animal heat two things
are thus necessary: (1) oxygen; (2) substances which can be
oxidised or burnt up in the economy. This entails not only a
pulmonary apparatus capable of functioning, but also a digestive
tube capable of rendering nutritive materials assimilable.

How are these different functions performed in infants born
long before term ?

There is no doubt that in those who come into the world after
only six or seven months of intra-uterine life, the various organs are
not fully developed. Respiration at the beginning 1s purely bron-
chial, and as it is only little by little that air penetrates into the
pulmonary alveoli, the blood is at first imperfectly oxygenated. In
the digestive apparatus, the salivary and gastric glands, the liver,
pancreas, and intestinal willi are also, probably, incompletely
developed. At present, the actual structure of these various
organs is still under investigation, and is a very interesting field
for anatomical research.

How do the substances elaborated by these embryonic glands
act on the food which the weakling ingests? Here, again, is
considerable scope for research. What I have said, however,
suffices to show you, that an infant born before term is not very
fit to carry on the work of digestion and assimilation essential to
the generation of its animal heat.

To say that the newly born 1s only a digestive tube is certainly
to exaggerate. Nevertheless, the importance of the alimentary
tract must not be under-estimated, for, if digestion and assimila-
tion are not properly performed, the gravest of symptoms, even
death itself, may result.
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Let us, then, see how infants born prematurely, congenitally
feeble, ought to be fed.

Almost from the time I undertook the direction of the depart-
ment for weaklings at the Maternité, I was greatly impressed not
only by the facility with which they became fatally chilled, but also
by a curious clinical phenomenon of which, till then, I had had little
experience. I observed that a few days after their admission infants
frequently had attacks of cyanosis. They suddenly became blue, as
if part of the milk they had taken had passed into their air passages,
and was choking them. If assistance was not immediately rendered,
they died. If, however, energetic measures were promptly taken,
they usually revived, although many succumbed to subsequent
attacks.

In searching for the possible cause of these cyanotic attacks,
I noticed that, as a rule, infants, in whom they occurred, were
underfed.

In order to find the amount of food taken by weaklings, they
were weighed before and after each meal, and the difference between
the two weights showed how much milk had been swallowed. This
was marked on a card, and it was only necessary, at the end of the
twenty-four hours, to add up these differences to ascertain what
quantity had been taken throughout the day. Obviously, there
may be occasionally some difficulty in giving a fixed quantity at
each meal, but it can be done to within a few grams.

It was thus easy for me to prove that, in general, infants attacked
by cyanosis were insufficiently nourished. Here, for example, is
the history of a weakling brought to the Maternit¢, in 1895, and
registered as No. 194. It was born in Paris on May 30, and
carried to us the same day. On admission, it had a rectal
temperature of 34.9° C., and weighed 1930 grams.

On the sixth day it vomited a little ; on the eighth, June 7,
it had cyanotic attacks, which recurred on the following days.
The infant took wery little nourishment, and it was impossible to
increase the quantity, for it continued to reject most of the milk
given. On the sixteenth day the vomiting ceased, and with it
the cyanotic attacks (Fig. 8). During the succeeding days the
quantity of milk was increased, but on the twenty-first day the
vomiting recommenced, and on the twenty-fifth the cyanotic
attacks again appeared. Under these circumstances, the amount
absorbed was, perforce, insufficient, and as is seen, on Fig. 8,
the quantity of milk ingested was less than that which is indicated
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by the dotted line, representing the amount which ought normally
to have been taken.

The vomiting ceased at last on the thirty-sixth day. On the
thirty-seventh, there was still some cyanosis, but from this date
we were able greatly to augment the supply of milk, until we even
surpassed the average amount. The infant had no further attacks.
It began to grow regularly, and on August ¢ left hospital in good
health, weighing 2600 grams.

Among my other cases of this affection, there is one with an
equally interesting history, for, as it was brought to me in summer,
it is impossible to attribute its cyanotic attacks to cold. Born on
June 24, 1895, it was admitted on July 3, and registered as No.
231. It had, on entry, a rectal temperature of 36.7° C., and
weighed 2290 grams, This infant was nourished by its mother,
On arrival at the Maternité it had an attack of cyanosis, and others
occurred on the following days. It was vomiting, but its stools were
yellow. It was receiving insufficient nourishment, as is seen on the
curve of the quantities it took (Fig. 9). It soon ceased to vomit, and
from July 10, seven days after admission, we were able to increase
the doses of milk. The cyanotic attacks disappeared, with the excep-
tion of two slight relapses on the tenth day. The infant took more and
more each time it was put to the breast. On July 28 it left the hospital,
with a weight of 2650 grams, and the mother continued to suckle it.

On August 3 it was brought back, again suffering from attacks
of cyanosis. It was not taking the quantity of milk we had laid
down as its normal ; instead of 560 to 600 grams, it was ingesting
only from 410 to 490 grams. More was given, and the cyanotic
attacks ceased. The infant left, again in good health, on August 13,
weighing 3030 grams,

[ am convinced by such cases that cyanotic attacks may arise
from underfeeding ; and if this origin be proved in any particular
instance, then, sufficient food should be given, and, provided vomiting
does not interfere with assimilation, the attacks will cease.

What ought to be your treatment in cases of cyanosis in
weaklings ?

The first thing to do 1s to put them in a glass incubator. I
insist on the use of this kind. It is pleasing to the eye; the little
inmate is never hidden from the mother’s anxious sight ; but above
all, it facilitates the thorough and unremitting supervision by day and
night which these cases demand, for where one attack of cyanosis
has occurred the chances are that there will be a second.
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When an attack takes place the weakling must be lifted out of
its incubator, and everything tried to bring about the re-establish-
ment of the respiration. It should be undressed, and friction
applied to the limbs and trunk. Too great force must not be used
for fear of injuring the delicate abdominal organs, especially the
liver. Rhythmic pressure should be made on the thoracic walls,
and if the mouth contains any mucus, it should be cleared out.
Sometimes it is of service to hold up the infant by the legs, head
downwards, so as to determine an afflux of blood to the brain, and
I have had recourse with success to insufflation:in a few cases.
When breathing recommences the infant is plunged into a hot or
a stimulating bath. After it has fully recovered, it is put back
into the incubator. Oxygen, supplied through a funnel, the large
opening of which is placed beside the infant’s face, may then be
used with advantage.

Afterwards, it 1s necessary to supervise the feeding with a view
to increasing the amount absorbed. If the child does not wish to
take the breast, or i1s not strong enough to suck, it must be fed
from a spoon, and if it cannot swallow, gavage ! must be employed.

Sometimes vomiting is present, which forms a very embarrassing
complication. We must then give only a small quantity of milk at
a time, and compensate by feeding every hour and a half or every
hour. Food thus given in small bulk is retained and digested
more easily.

I have sometimes given potassium bromide, It is of value when
gavage is necessary, as it diminishes the sensibility of the pharynx.
A solution is made, which ought to be used within twenty-four
hours, containing 20 centigrams of bromide, the amount which
can be administered to an infant weighing about two kilograms,

These are the various measures which I have found useful in
the treatment of weaklings attacked with cyanosis. Sometimes in
spite of all, they die very quickly, but often they are happily saved.
The struggle may be long and anxious; in one of the cases I have
just cited, four weeks elapsed before success was assured. So
never despair.

I have shown you, gentlemen, that infants attacked with cyanosis
need more food. When I first proposed to increase their ration,
I ran counter to the opinion of my predecessors in the wards, who
held that if more was given than these infants wished to take,
digestive disturbances would arise and probably cause death.

1 Gavage—feeding by stomach tube.
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“But,” I reasoned, ‘“these infants have cyanosis, and one thing is
certain, they will die if they are not adequately fed., Is this fatal
diarrhcea inevitable? [ think not, and, at any rate, it is far better
to try to do something than to abandon them to their fate for
fear of the visionary risks of treatment.”

Perhaps you remember the refrain of an old song:

. « . “puis qu'il nous faut mourrir
Suivons, au moins, le chemin du plaisir.”

In this case, the path of pleasure, for adults, is drinking. May
it not be the same for infants? I increased their absorption of
milk with, as you have seen, the happiest of results.

You must not think 1 was giving these infants an excessive diet.
I raised their ration only to sufficiency. 1 wish you to be quite
clear on this point, for nothing 1s further from my thoughts than
the advocacy of overfeeding, the scourge of infancy. In the wards, -
you will often see infants put to the breast at every moment of the
day and night. They rapidly swallow large quantities of milk, and
at the end of each twenty-four hours the weighings show that they
have taken far too much. We are forced to keep them apart
from their mothers. We allow them to suck only at stated intervals,
and for a few minutes at a time. Under this dieting any digestive
troubles disappear, diarrhcea ceases, and the infant’s weight increases
normally. Only this morning, you saw a woman weeping in the
wards because her infant, overfed, and, in consequence, indisposed,
had had to be separated from her. Weaklings are more readily
affected by excessive diet than full-term infants. Let me give you
a typical case.

An infant, No. 157, born on March 11, 1895, was brought
to the Maternit¢é on March 26, with a weight of 2120 grams.
This weakling, who has a fine curve (Fig. 10), was a source of
great concern to me for some time ; its stools were liquid, almost
quite green, and only partially digested. It increased in weight,
but its digestion remained far from good. At the bottom of the
figure, you will see the total amount of milk it took each day.
This greatly surpassed that which it should normally have absorbed,
according to its weight, and which you see indicated by the dotted
line. Little by little, however, I reduced the amount to what it
should have been, and the stools gradually improved.

These overfed infants suffer from indigestion and diarrhcea, and
they very quickly lose weight. It is only by careful dieting that
their digestive tube can be restored to a healthy state.
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You see in what a predicament you may be! If too little be
given, there is the danger of inanition, cyanotic fits, and death ; if
too much, there is the dread of digestive troubles, which may also
prove fatal. The two extremes, overfeeding and underfeeding,
must be avoided, so the average quantity of milk for an infant has
to be ascertained.

With a view to establishing this average the post-mortem
capacity of infants’ stomachs, at various periods of intra-uterine
life, has been estimated, but this method does not seem to me to
be reliable ; the walls of the stomach are not inextensible, and after
death the organ may be found dilated even when empty.

I have proceeded on a different plan. Every day the quantity of
milk taken at each meal by weaklings at the breast was observed:
for infants, who for wvarious reasons were not suckled, what was
introduced by gavage or otherwise was noted. A simple addition
enabled the total quantity taken in twenty-four hours to be thus
ascertained.

I accumulated a large number of such observations relating to
infants of known weight, taking the quantity of milk sufficient for
their normal development. They presented neither cyanosis nor
diarrhcea. Their weight increased regularly and adequately, and
their daily temperature was normal,

My method, then, was based purely on clinical observation
reinforced by the balance and thermometer.

In the days immediately following their birth weaklings do not
take much milk, but the amount increases day by day. From
the ninth or tenth day, however, it augments relatively at a much
slower rate, so it is necessary to distinguish between—

A. Infants during their first ten days.

B. Infants after their tenth day.

A. During the initial ten days of a weakling's life, when all goes
well, the weight at first diminishes, then remains stationary, and
finally increases.

The quantity of milk ingested becomes progressively greater:
quite inconsiderable at the beginning, it augments more and more
as the days go on. Since it varies with the infant’s weight, I have
divided them into three categories :(—

1. Infants weighing between 1350 and 1800 grams,
2. Infants weighing between 1800 and 2200 grams.
3. Infants weighing between 2200 and 2500 grams.
D



26 THE NURSLING
Of those in the first category I have 11 observations.
" second 5 31 b
i third o 25 -

In the following table the average quantities taken each day are
reproduced :—

—

| 1. Infants weighing | 2. Infants 'w-'rrig;hi'c'.gri 3. Infants weighing
| less than 1800 from 1800 to 2200 | from 2200 to 2500
| grams. I grams. grams,
’ | 11 infants, I 31 infants. 25 infants,
| 2nd day . | 11§ grams. 128 grams. 180 grams.
rd ,, . | 160, | 175w | 236 &
4th ,, . 2lo0 o, : 226 | 295 »
th 225 | 308 | 335 »
'-'E » z.’ig » | 324 5 370
it " 2 " | 335 n 3?5 L]
8th ,, 285\ AR 385,
gth ,, 310 380 415
10th ¥ 320 ” 410 T 425 "

e e

In each category, the quantity of milk absorbed by the infant
is seen to augment from the second to the tenth day. It is greater
for infants in the second category than in the first, and in the third
than in the second.

This is quickly seen on looking at the three tracings at the foot
of Fig. 11, where the quantities of milk taken are indicated.

On the same figure, I have placed above each of the tracings of
the quantity of milk the weight curve of an infant belonging to the
corresponding category.

* To represent infants weighing between 1350 and 1800 grams,
I have taken the curve of a weakling, No. 662, born at the Clinique
Tarnier on May 15, 1898, with a weight of 16go grams. It was
carefully guarded from cold, and it left hospital on June 14,
weighing 2050 grams,

For the second category, between 1800 and 2200 grams, the
curve is that of an infant born at the Clinique Tarnier, on November
22, 1898 ; it then weighed 2030 grams. By the tenth day it had
attained 2130 grams, by the twelfth 2190, and by the twenty-third,
when the mother wished to leave, 2475 grams.

In the third category is found the curve of an infant born on
October 31, 1898, weighing 2270 grams ; it was kept warm, and
it had a very fine curve (see also Fig. 17).

If these three curves be compared, it will be seen that that of
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ILECTURE II 27

the infant in the first category, after its initial fall, has but tardily
begun to rise, and has made a slow ascent. The curve of the
infant in the second category has commenced to mount sooner, and
has risen more rapidly. That of the infant in the third category
has risen still earlier, and has progressed still more rapidly.

When infants are smaller than those in our first category, their
weight is seen to fall lower ; their curve remains longer stationary,
and mounts even more slowly. This was well shown by an infant
born on April 21, 1898, with a weight
of 1270 grams (Fig. 6, p. 16). On
May 1 it weighed 1070 grams, a loss
of zoo grams in ten days. On May 31
its weight was 1550 grams, an increase
of only 480 grams in thirty days. On
December 22, 1898, it weighed 4800
grams.

The conclusion which follows from
these observations i1s that Little milk
should be given to a weakling during
the first days of its life, but that the
quantity should be increased progres-
sively and according to the weight of
the infant, in the proportions indicated
on the table of the category to which
the infant belongs.

It is possible thus to avoid, on the
one hand, the fatal consequences of
inanition and cyanosis, and, on the
other, digestive disturbances and diar-
rhoea, caused respectively by insufficient  Fig. 12.—Graduated apparatus
and excessive feeding. for gavage:

When infants are very tiny, they
absorb only small quantities at each meal. In rare cases, it may
be of service to make them drink every hour and a half, so that
at the end of twenty-four hours they will have ingested the amount
adequate to their needs.

_ When infants are feeble, they sometimes refuse to suck. Milk
is then made to trickle into their mouths, directly from the nipple,
by exerting pressure upon it, or they are fed from a small spoon,
till they become strong enough to take the breast; but, if they
allow the milk to dribble out of their mouths, if they do not

|11
= {
. e Y L

TALE

fun




28 THE NURSLING

swallow, or if they reject what is given to them, gavage, feeding
by the stomach tube, must be considered.

In March 1884, Tarnier began to practise gavage methodically,
but, in 1851, Marchant of Charenton advocated and described the
procedure, and his example was followed by Legroux in 1860,
Rizzoli in 1861, Fabri in 1865, and Belluzi in 1870.

The instrument which Tarnier employed was a miniature of
that used by Faucher and Debove for washing out the stomach
in adults. In 1866 I devised a small instrument for the purpose.
It has a glass capsule graduated to 15 cubic centimetres, which
enables one exactly to measure the quantity of milk introduced into
the stomach (Fig. 12). With this apparatus nothing is easier than
to gavage an infant. Tarnier thus described the manipulation :
“ The tube, having been moistened, is introduced as far as the base
of the tongue. After the infant, by instinctive movements, has
caused it to enter the cesophagus, it is gently pushed on, till, having
traversed a course, including the mouth, of about 15 centimetres,
it reaches the stomach., When the tube has been compressed
between the fingers, the nutritive fluid is poured into the capsule,
and then, on the pressure being released, the liquid, by virtue of
its weight, penetrates to the stomach. The instrument is then with-
drawn, but, if this is not done by a rapid movement, the nutritive
fluid will follow, and be rejected.”

We have seen the quantity of milk which must be given to a
weakling during the first ten days; but, how much should it take
subsequently 7 When it does not receive enough, its curve, instead
of continuing to rise, forms a plateau. If, after assuring ourselves
that the digestive tube is quite healthy, and that no pathological
condition is present, we augment the quantity of milk, the infant’s
weight at once increases, and its curve ascends.

Here is, for example, an infant, No. 88, born on February 12,
1895, and admitted on February 17. It then weighed 2390
grams. At first, owing to the passage of the residue of its
meconium, it lost weight. Then it began to gain, but after a
time, it was found to have become stationary; in four days it
had increased by only 20 grams. It was taking a quantity of milk
below the proper average for its age: this average is represented
by the dotted line on Fig. 13. It was made to take 70, 100, and
120 grams more, and it began at once to put on weight. I should
add that it was suckled the whole time by the same wet-nurse.

If, then, an infant does not increase, and you find the functions
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FIG. 13.—Infant taking insufficient milk. It searcely grows, and remains stationary from the nineteenth to
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LECTURE 1II 29

of the digestive tube being properly performed, but the quantity of
milk insufficient, give it more, and its curve will at once begin to
mount regularly.

There is a remark to which I attach very great importance, and
which I must not omit. If an infant does not take quite enough,
it remains stationary. It has no digestive disturbances; its stools
are rare, perhaps, but they are perfectly yellow. If more be given,
assimilation is rapid, and the weight quickly increases. This obser-
vation applies not solely to weaklings, but also to full-term infants,
and even to children who weigh five or six kilograms, or more. It
is therefore far better at first to give infants too little than too
much. If they take too great a quantity, they will assuredly have
diarrheea, and time will be taken up in restoring their alimentary
canal to a healthy state.

B. By the observation of many infants, I have been able to
fix approximately the quantity of milk, necessary after the tenth
day, for those who weigh about 2000 grams, between 1800 and
2500 or 2600, for example. Judging from a great number of
facts, which are graphically recorded in the curves I am about
to show you, I think that we can find a means of estimating this
quantity quickly and with sufficient accuracy,

Let us take, for example, an infant of 2000 grams. Suppress
the last nothing, 200 is left. Multiply this figure by two, 200 x 2
= 400 ; that is to say, about 400 grams of human milk ought to
be given to an infant of two kilos. [ say abowt, for, as a rule,
more is needed. Give, then, 400 grams, with a small quantity—
20, 30, or 40 grams—in addition, always provided that the
alimentary tract is healthy, and you will find that such infants
under your care will steadily increase.

Let us take as another example an infant of 2500 grams.
Suppress the last nothing, you have 250. Multiply this number
by two, 250 x 2 = 500.

You ought to give this infant 500 grams of milk plus a small
amount, which will vary according to certain conditions, such as
the quality of the milk and the assimilative powers of the digestive
tube.

It is by the accumulation of many observations that I have
arrived at these figures. I must tell you at once, they are true
only for infants weighing about 2000 or 2500 grams. They are
no longer applicable above 2800 grams, as infants over this weight
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take a quantity relatively smaller. If, for example, an infant
weighed 4000 grams, I would not say it ought to receive 8oo
grams of milk. This would be altogether too much, These
figures, therefore, apply only to healthy weaklings, weighing
between 2000 and 2500 grams, and larger infants require pro-
portionally less.

The weakling thus requires an amount slightly more than one-
fifth of its body weight. Consequently, if its weight be divided
by five, the result will be the quantity of milk it should absorb.
An infant of 2000 grams would take a little more than 20005,
i.e. a little more than 400 grams.

Here are several cases in support of these figures,

The first is that of an infant (admission number 116) born
on February 14, 1895, and brought to the Maternit¢ on March 2.
It was given what we have indicated as the average quantity of milk.
This amount is represented on Fig. 14 by the dotted line. The
exact quantity absorbed each day is shown by the blue columns.
The infant increased regularly: its stools were yellow and of
normal consistence. Sixteen days after its admission it was taking
a little more than this amount. It continued to assimilate well
and to augment steadily. In ten days it gained nearly 400 grams,
an average of 4o grams per day.

Another infant, born on July 8, 1895, was admitted on July o,
and registered as No. 246. It weighed 1440 grams. After the
usual initial fall, it began to increase. Its curve (Fig. 15) indicates
its progress from week to week and not from day to day. The
quantity of milk taken from the tenth day closely follows the dotted
line, which represents what we have laid down as the normal. The
infant left hospital in excellent health on September 16, weighing
29Qo grams,

Obviously these figures constitute only an average, and have but
a relative value. It is necessary to take into account the state of
the alimentary tract, the weakling's powers of assimilation, and also
the quality and composition of the milk.

There are some infants who take larger quantities and thrive.
So long as their digestive tube functions well, one can afford to wait.
For example, an infant was born in Avenue Carnot, on January 1,
1898, weighing 2180 grams. At the beginning it lost weight, then
it began to gain., On examining its curve (Fig. 16) you will see
that from the tenth day it took much more than the average, till it
reached an excess of 100 grams. Its alimentary tract was acting
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QUANTITIES OF MILK

FiG. 16.—Weakling who took the first of the milk flowing from the breast, a milk, consequently, poor in
butter. He absorbed a quantity which greatly exceeded one-fifth of his body-weight. Blue columns =
daily allowance of milk. Interrupted line = one-fifth of body-weight.
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perfectly, so I did not interfere. It increased 700 grams in
seventeen days, an average of 40 grams per day.

This weakling was in charge of a wet-nurse, who also suckled
her own infant. She made the nursling feed first, so he took the
milk less rich in butter, and hence was able to digest a great deal
of it without disagreeable consequences.

Other infants, on the contrary, take less than our normal and
still augment regularly. This is because the milk ingested contains
excess of fat, and is thus more nourishing in smaller volume.

The infant D , born prematurely on October 31, 1898,
weighed only 2270 grams (Fig. 17). After the initial descent it
had a rapid rise. It was fed by a wet-nurse, who also suckled her
own child, an infant three months old. You see on the tracing
that for a certain time Baby D took a quantity of milk barely
equal, or even inferior, to the average we have laid down. On the
eleventh day, for example, when it weighed 2440 grams, it absorbed
only 400 grams ; but the wet-nurse was suckling her own little one
first, so that the nursling was taking the last of the milk, which was
very rich in butter ; an analysis showed it contained 51.55 grams
of butter per litre, instead of 35, nearly half as much again as
normal milk. From the point of view of butter, therefore, it was
the same as if the infant had taken 6oo grams and not 4oo. All
was not being assimilated. The motions were copious, and con-
tained 35 per cent. of fat instead of 20 ; they were badly digested
and sometimes also liquid. Thus, although taking less than the
average, this infant was increasing greatly, for he was receiving a
very rich milk.

The quantities have therefore only a relative value. If the milk
be poor in butter, the infant may absorb a larger quantity without
danger ; if, on the contrary, it be rich in fat, the infant ought to take
less, otherwise the excess appears in the stools, and troubles arise
from the alimentary tract.

To put it briefly, you will give to an infant a quantity of milk,
determined in accordance with its weight, but varying more or less
in proportion to the richness of the milk in fat.

Here is an observation which emphasises the importance of
the quality of the milk. An infant, No. 237, born on January 21,
1895, was received on February 16, 1895, weighing 1820 grams.
At the beginning he had a very good wet-nurse, whom we shall call
A, who was giving him only a little milk, between 400 and goo0
grams per day; with her the infant’s curve rose regularly. This
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wet-nurse had to leave. She was replaced by another, B, from
whom the infant drank greater quantities ; he was now absorbing
500-600 grams, 100 grams more than he had taken from A, and
yet he was stationary. His curve formed a plateau during the
whole of this period. A third wet-nurse, C, was given to him ; at
first she gave the same quantity of milk as B, but the infant
increased considerably once more (Fig. 18). Later, having a
gr