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DIABETES MELLITUS IN CHILDREN

GENERAL CONSIDERATIONS

Diabetes Mellitus in children has special features, but on the whole its
manifestations in children are much the same &s those found in the adult. "The
diseaséais characterized by an increas:z of sugar in the blood and the excretion
of sugar in the urine; it is dependent upon disease of the pancreas, particularly
of the islands of Langerhans whose secretion, insulin, not only promotes the
conversion of glucose into glycogen and the deposition of the latter in the liver
and muscles, but also exerts an influence upon the conversion of protein and fat
intg sugar.”

?rioggto the introduction of insulin, diabetes mellitus in children ran @
rapidly §rogressive course, often proving fatal within six months after the
symptoms had become sufficient to lead to a correct diagnosis. With rigid
dietetic treatment and intelligent care it was occasionally possible to prolong
the life of an older child for two or three years. However, the diet upon which
life was sustained was inadequate for normal growth and development; conseguently
the typlecal diabetic child on digtetic treatment in the prsinsulin days was much
under nourished and stunted in growth if the mildness of his disease permitted
his survival. Senato§ in 1872 declared the prognosis of diabetes in children
hopeless and al’ treatment useless. Priesel and Wagner stated that all patiémts
seeh between 1912 and 1923 had died sooner or later from coma. Naunyn and von
Noorden said there were few exceptions. Joslin regarded the condition in his living
diabetic children as coma deferred.

Insuligzrevolutionized the treatment of diabetes in patients of every age,
but the most striking and encouraging results have been obtained in the treatment
of the disease in children. Statisticgoshow that the per cent of children in
total deaths from diabetes is a great deal less than formerly. It is as it

should be; the younger diabeties are living longer that the older diabeticse.
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33
Now it is possible to supply the immediate metabolic requirements of these

children so that they not only live, but live well on diets closely approaching
those of normal children. However, a therapy should not be accepted as a completely
achieved ideal form of treatment for children, no matier how great may be its ad-
vantages over methods previously in usg¢, unless it restores their normal rate of
growth and development.

fijis true that children comprise only -8 % of diabetic patients, but they
deserve and are recelving unusual consideration and care because they are the pure
diabetics. They are the cases which are uncomplicated by the degenerations of old
age; they are the ones from whom we may expect to learn much as to prognosis, re-
generation of the pancreas or possible cure, the diabetic complications of the
skin, the eyes, the arteries and also of diabetic surgery, and ultimately of the
diabetic causes of death if such exist. Joélin said that a child under one year
of age developing diabetes is worthy of a mediecal endowment.

ETIOLOGY

Although we look to the child diabetie for the explanation of the cause of
diabetes, as yet it appears that still less is known about the etiology in children
then in adulis. Josli%zhas always been interested in the hereditary fadtor; if on
his first visit he failed to find diabetes in the ancestry, he made inguiries at
subsequent visits, often obtaining the evidence later. The incidence of a diabetic
heredity in a disbetic child increases with the duration of his disease and with
the number of his relativesg. Joslin found that an inherited predisposition existed
in 17% of the patients who died, in 35% of the living, and in 44% of those children
whose disease was over ten years duration. A consideration of the sources of error
in such statistics puts further emphasis upon the hereditary factor; (a) Many
people do not know the cause of death of all their ancestors. (b) Latent diabetes
may not show up because the relative may die befores resching the age of highest
incidence of diabetes. There are cases in which children show disbetes before the

disease crops out in the parent. (c) The relatives of a dizbetic child who has
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died are no lonper followed by the physician. Relatives should realize that at
least one in three, probably every other diabetic child,'and pessibly all diabetic
children are born with a diasbetic tendency. These relativesshould take waraning
and avold obesity as they asproach middle life.

If them, the hereditary tendency is such an impprtant factor, the question
naturally arises; Should a diabetic marry? Josliggsays, "Yes, if they have proved
themselves masters of their discease and have sufficient funds. Non disbetic persons
with a diabetic heredify are far too common to mske interdiction of marriasge
justifiable. The children of diabetic mothers treated with care during their
pregnancies are large, attradtive, and mentally zrecocious as are diabetic children
themselves who are reared under good surroundings. Thus far we have not had a
diabetic patient that married whose chlild developed diabetes, but of course such
an instance is bound to arise sooner or later. Perhaps the child of a person with
diabetes will make up in mind and physique for his deficient carbohydrate metabolism®”.
He believes that girls should have had their disease ten yeers before assuming so
much responsibility. Of couese it is not desirable for a man with strong diabetic
héredity to marry a woman with strongz diabetie heredity, but after all, who would
permit one to point ocut whom he should or should not marry and when or whether he
should have children.?

There has been much statigtical study from careful clinical obgervation
on the characteristics of diabetic children at the onset and during dheir disease.
Priseilla @hitgsat Joslin's c¢linic in Boston found that overheight in the disbetie
child is more common than overweight in the disbetic adult in the past history of
the patient. Previous to insulin therapy, surviving diabetic children soon fell
far below height as well as weight, znd the Lact that the diabetic child was
originally tall for his age escaped notice. Using the standard of Holt, 87% of

100 diabetic children were found to be overheight at the beginning of their diabetes.
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These children were of the public school class and of average racial mizture. They
did not have an especially favorable environment for growth as evidenced by the fact
that on first examination 4% had abscessed teeth, 44% had evidence of tomsil in-
fection within 1% months of onset, and 64% had general adenopathy.

It is well known that growth may be accelerated or retarded by disorders of
the endocrine glands. The intimate relation of diabetes to disorders of the glands
of internal secretion other than the pancreas is impressive and should be recognized.

The possible relationship of the pituitary gland to diabetes has become more con-

vineing through the work of Dr. Harvey Cushing who demonstrated the frequent mssocilation

of hyperactivity of the pituitaryglend and depressed function of the intermal secrstion

of the pancreas by the frequendy of hyperglycemia aand glycosuria in 100 of his
acramegalié patients. The excessive growth found in the 87% of diabetic children
may well be a phase of pituitary activity. Whatever the explanation may prove to
be, it is significant that preceding the onset of diabetes in the child it is the
rule to find for the age an excessg of height.

This study at Boston stimulated other workers to closer observetion of diabetic
children. I.H. Babinowitcggéf Hontreal; "Though height and weight measurements are
made as a routine in our c¢linic for diabetes, we had not observed this rhenomenon .
On imvestigation of our cases we found forty overheight children out of seventy-one.
It was also noted that the average rate of growth of these children after treatment
wes instituted ﬁas less than normal. From this observation alone it arpeared
that whatever the stimulus which produces diabetes in the the child may be, it
alsc causes excess skeletal growth. This was further suggested by the fact that
when all the children were grouped with respect to heights on admission to our
clinidé namely (2) those that were overheight and (b) those that were normal or
underheight, the average rate of growth of those of the former group was dis-

tinctly less than those of the latter. The standards of normal were taken from
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the seventh edition of Holi's BookR, "Diseases of Infancy and Childheood," be-
cause that data is based on measurements made by ten different authors. The
average rate of growth of the whole group after treatment was instituted was
82% of the ncrmal. In those who were overheight on admission, the rate was only
75.6% as compared to a raté of 90.8% ;n those who were normal or underheight on
admission. This dates was compared with data compiled on seventy-one non-diabetic
children ehosen at random. Of the normal children those who were ovefheight when
first observed continued to grow at an increased rate, 112.1% of normal rate;
those normal childrsn who were underheight or of normsl height when first obserwed
contiéued to grow at slightly above the normal rate. This shows that the diabetic
group &s a whole had deéreased rate of growth after treatment was instituted and
that whereas those diabetics who were overhelight when first seen, had a growth
rate of only 75.8% of normal after treatment had been started, the non diabetics
who were overheight when first seen continued to grow at an increased rate of
112.1% of normal rate. The above findings suggest that whatever the stimulus
is that causes disbetes in children, it is alsc responsible for excess skeletal
growth. Congldering the relationship between skeletal growth and the anterior
lobe of the pituitary gland the question arises; Is diabetes occurring in children
who are overheight, of pltuitary origin? Of course this study is purely statistiecal
and does not apply to any particular individual; the number of observations are
small becasuse in any cne clinic the number of disbetic children is small. The
results of this study are recorded, not because we are convinced that the findings
will apply to & much larger series of cases, but in order that they may be tested
by others with similarly available data.®

Thekfin&ings of other invesitigsators are much the same but are not always
given the same interpretation. Josliglané associates found that the rate of
growth even with the use of insulin was less than normel but the diabetic child

was often but 1little underheight for his age because he was overheight at onset.
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Of course the promptness and adequacy of treatment is an important factor in the
development of diabetic children. Sherriil?oin reporting 82 living cases found
under his treatment that some patienis had good growth in height when on insulin
with reasocnable diset. Ladgsreported 34 cases all of whom but four showed either
overweight or overheight at the onset of disbetes. Boyd and Nelso%gwho noticed
the same to be trﬁe in their group repert, " For the first few months after the
dietary management has been established, the gain in weight is often out of pro-
portion to the gain in helght. If the management is adequate, growth of height

is accelerated and the gatientéfproportions'soan tend to approach the standard.
The growth response of these carefully regulated diabetic children is greater

than that of so~called superdor groups of non-~diabetic children. This would
suggest that the present concept of the rate of normsl delevopment for a healthy
child may not equal his optimum, and that this might be betterapyroximated by
careful dietary regulation throughout childhood." It may be true that a more care-
ful dietary regulation in childhood would benefit the develomment of most children
to such an extent that the standards of normal would be raised, but surely the
large percentage of disbetic children who show overheight at the onset of diabetes
are not tall for their age merely because of any superior dietary management. The

decreased rate of growth of such children as compared with the rate of growth of

. . . s s ps . e s 53
overheight non-diabetics is also significant as pointed ocut by Rabinowitch. Spencer

of Bosten found the growth of his diabetic children to be above normal at onset

of the dieease with a snbsequent decrease in rate to 244 below normal. He studied
the réte of growth during insulin treatment to determine if his patients were
under optimum management for develoiment. He considered the rate of growth a good
indax of adequacy of insulin dosage. After a roentgen st@i@ébf bone development
in 68 disbetic children, Morrison and Bogan report; (a) Bone development is in
advance of chronologic age in children with diabetes of recent onset. (v) Bone

development is below the chronologieal age in children with diabetes of “long -
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standing . (¢) Narrowness of shaft and thinness of cortex is characteristic in

children with disbetes of long standing. (d) Bone atrophy occurs in some who

‘develop diabetes before the ninth year, but not in those Bho develop the disease

after they are nine years old. (e) Transverse striae of bones afe found in a
larger percentage of diabetics than normal children btut they failed to assogiate
a transverse line with onset of the diséase ~ too often infection had preceded
onset of diabetes with toc¢ short an interval to properly evaluate the relation of
transverse lines tc onset of diabetes. The above studies indicate strongly a -
causal relationship between rate of skeletal growth and diabetes. The discovery
of this phenomenon may be an important step in determining the etiology of
diabetes.

Josliéx%oints out the striking-parallel that exisis between the beginning
and the end of sexusl activity and the cnset of diabetes. He associates this
jdea with the fact theat the influence of the internal secretion of the glands of

sex on skeletal growth and body weight is best shown &t two pericds of life, puberty

and menopause, the two periods when diabetes is most likely to show itself. Before

the use of insulin it was noted that girls in whom diabetes began before menstruation
the latter usually failed to appear. At presant,‘the_normal sexual develomment of
a disbetic child at puberiy is considered as an index of good or bad trsatment.
Subinvolution of the thymus and hypothyroidiesm are also considered, but little
evidence has been presented.

Because infections are so abundmnt in children, it is difficult to identify
an infection as the cause of the onset of diabetes. Syphilis, tuberculosis and
enotional excitement seem to have no special significance. The etiology of diabetes
1s an unknown to be found; the evidence of extrapancreatic endocrine disturbance

and the hereditary factor are worthyof cantinued study.

PATHOLOGY
z
Allen found in his partially depencreatized dogs a characteristic hydropic

degeneration of cells of the islandsof Langerhans. The dogs were potentially
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disbetic but free from symploms on limited diets. Overfeeding irrespective
of quélity of food, carbohydrate, protein, fat, resulted in active diabetes
determined clinically by symptoms and pathologically by disappearance of the
granules in the cells of the islandg; swelling of thé célls with fluid, and
eventually disappearance of the islands. The rate of anatomic change varied

with the clinical condition, but with unchecked severity of the disbetes a

period of 4-7 days was generally requirsd for development of the first positive

vacuolation; maximum vacuolaiion was attained in four weeks; and in 6-8 weeks
all beta cells had disappeared from the islands. Hydropic change was dis-
tinguished from the hyalin and other degenerations not only by micreoscopic
appeérance but empecially by the fact»that it wag not primarily degenerative

in nature but was produced solely by overstrain of the function of the cells

by diets in excess of the assimilative power. Allen reported, "It is not in its
beginning an expression of any injury or impairment of vitality of the cells
éffected, but it is purely a functional exhaustion comparable tc the emptying

of the acinar cells of the pancreas under the stimulus of secretion or of the
chromaffin cells of the adrenal medulls under certain stimuli. A distinection
here is that in the case of the Langerhan cells the exhaustion is carried to the
point of anatomic destruction of the cells. The hydropic change is probably
reversible within certain limits and even widely vacuolated cells may probably
recover their former size and granulation provided the cell membrane has not
burst or the nucleus become too badly degeﬂarated. The demonstration of the
hydropic change is important for : (a) Its presence affords a positive
micposcopic diagnosis of active diebetes. (b) It completes the proof of the island
theory of diasbetes (c) It adds: to the evidence of the essentisl identity of
experimental and clinical disbetes (d) It explains the permanent lowering of
assimilation in diabetes consequent upon excessive diets. (e) From a broader

physioclogical standpoint it offers the only proved example of anatomic breskdewn
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of cells due to overstimulstion of an internal secretory functicn.

The §athologicalycharacteristics found by Allen in experimental animals
have not been observed in diabetic children. Shields Warre; autopsied ten
diabetic children, one of whom was killed in an auto &cciden@,all the others died
in coma. - "The pancreas was noted assmall in most cases but ﬁhe gize varies con-
siderably in non diabetics, and the pathologist vainly searching for some definite
lesion in disbetés is apt to stress a small pancreas in a diabetic patient and
to gloss over a large one. Experiments have shown that cone £ifth the normal amount
of pancreatid substance is sufficient to prevent disbetes, hence minor variaiions
in size are of little significance. In only one case was the number of islands
reduced markedly and even this patient asparently had sufficient insular tissue to
ecarry her slmost four years after birth before symptoms appeared. ©She lasted only
1.8 years after onset of symptoms. The ebsence of degenerated islands or of foci
of sear tissue that might represent the site of desiroyed islandsleads to the belief
that the(reduction of insular tissue is congenital father than the result of disease.
Varying degrees of congenital diminution in number of islands have been reported
ranéing from their complete absence to only a slight decrease. Estimation of their
number is always difficult and probably never completely accurate. There is little
pathologic change in either island or acinous tissue. though commonly reparfed in
the old,and that present does not appear sufficient to account for the marked dis-
turbance in function. Lymphocyiic infilfration of the islands, found among children,
is a2 lesion not encountered in older diabetic patients, and hyalinization of the
islands, the lesions Bo typical in older persons, is not found in the young. Apparent
pathologic changes of the pancreas are not present in most cases of diabetes in
children. 4#ny irreversible change in the insular tissue should be apparent on
pathologic examination. The absence of demonstrable injury indicstes that the
disease in children is not ordinarily due to destruction of the island tissue,
and the hope that function may be restored under the favorable circumstances of

treatment is not beyond the realms of possibility.”
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Page and Warre%?fcund at post mortem of a group of young adults, the

striking feature of slight amount of pathology in the paneress. Some showed
reduction in the number of islands, others had sclerotic islands, still others
had fibrosed or hyalin degenerated islands. "The outstanding pathologic change
is evidence of disturbed lipoid metabolism particularly as manifested in
afheromatous changes in blood vessels. In one case only 12 years old the
athercmatosis and changes in the intérnal elestiec lamina were comparable to
those in a man 50-60 years old. There was 8lso further evidence of disturbed
1lipocid metabolism as shown by the presence of lipeoid droplets. One case died
of an infaret of the heart secondary to sclerosis and almost complete occlusion
of the coronary arteries together with extensive atheromatous degener&tion of
the aorta. These cases of young individuals with extensive atherO-sclerosis
enphasize the danger which arterial disease presents to diabetics and calls
attention to the need for considering lipoid as well as carbohydrate metabolism
of the diabetic. The pathology of the pancreas in young disbeties 1s almost invariably
a digappointment ® the morphologist. The younger the individual the less com-
plicated his diabetes and the less liklihood there is of demonstrable anatomic
chéngé in the ?ancreas." Absence of definite pathologic changes is of prog-
nogtic value for it leads to the hope that irreversible changes in the pancreas
may be avoided. SYMPTOMS AND DIAGNOSIS

Diabetes does not develop over night. The onset of symptoms may be in-
definite, gradual over a periocd of weeks, or rapid as measured in days. The
only safe method is to examine urine routinely whenever a patient is seen, and
@onsider a patient with glycosuria as disbetic until oroven otherwise. Per-
sistent glycosuria while the patient is in the hospital on & genersl diet with
persistent high blood Sugar (over 140 mg. fasidng, over 160 mg. following meal)
are usually sufficient for diasgnosis. Some insist on a glucose tolerance test
with typical diabetic curve before they will put the patient upon insulin

30
therapy. Sherrill writes; "The diagnosis in children is relatively easy since
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the classical signs, polydipsia, polyuria, polyphagisz and loss in weight are
ﬁsually strikingly in evidence in contrast to doubiful diegnostiec signs such
as fatigue, weakness, and vascular degenerative processes as seen in the elderly.
The most important diagnostic sign of diabetes in children is thirst; the benign
glycosurias in children are usually not associated with changes in water balance,
howeﬁer any child with glycosuria must be considered diabetic until the contrary
ie proven." OSmyth found that, "In infants and young children, diabetes 1§ often
ushered in with an acute gastro intestinal upset. Vomiting and diarrhea may be
characteristic and the abdominsl cramp-like pains may be of significance with re-
gard to pancreatic involvement. With the subsidence of gastro intestinal
symptoms, increased thirst and polyuria may persist and if the significance is not
guickly recognized may lead to a rapid and fatal termination. Unlike in adults,
& failing appetite may be associated with diabetes in younger children and |
parents are pfone to ascribe emaciation which is a common finding in this disease
to the failing appetite rather than to its true cause. Frequent polyuria as
noted by bed-wetting or eneuresis is often the first symptom' noted. In general
after seven years of age, the diabetic child's full symptomatology is similsr to
that of the adult. Some patients give a history of infection preceding the
symptoms of diabetes, though as & rule, the damage from the infection is so
severe as not to be relieved when the infection disappears. The accurate
diagnosis of diabetes rests upon the glucose tolerance test by which other causes
of glycosuria may be ruled out. "

Toveru%spointed out & source of error in blood sugar interpretation . "The
small glycogen store in children which will tend to keep the blood sugar at a
normal level for some time. sometimes obscures the findings somewhat and makes
diagnosis uncertain. If the child for a few days before the urinalysis has
teken little food, the urine may be sugar-free, and the fasting blood sugar

may be normal even if the child is suffering from a true diabetes mellitus.

The value of a glmcose tolerance test i€ of particular importance in children ,
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A three yéar old boy sent to the doctor with symptoms of diabetes mellitus was
found to have sugar free urine. The fisst day in the hospital he showed a normal
fagting blood sugar and passed sugar free urine. The glucose tolerance test,
however, revealed a typical diabetic curve. The boy died one month later in
coma, because the mother refused all insulin and dietetic treatment at home. The
symptoms of the disease seem to be the same as in adults except that diabetes in
early life has a more acute character.”

Vascular complications in children are'more,cemmoﬁ than one would expect.
Josliégreperts that in contrast to the abolitioﬁ of coma as a cause of death
there is a steady increase of cardio-vascular-renal deaths. Of 42 deaths in
1926, about 50% were due to cardio~vascular—renal; 14% cancer, other causes
scattered. "Arteriosclercsis, therefcore, has replaced coma as a cause of death
in disbetes. So common is arteriosclerosis a factor in diabetes today, that Dr.
Morrison was able to demonstrate its presence in 86% of casec of ten years or
more duration, studied by xray, and our pathologists found it in every necropsy
upon a diabetie, young or old, of fiwe years duration.”

In another articlé?zJoslin wrote concerning premature aftericsclerosis
in children; "Ido not believe he has it because he is preordained and pre-
destinated to have it on account of his disbetes, but I believe he has it
largely because we doctord give it to him. Low carbohydrate and high fat
diet promotes artericsclerosis; insulin helps because it allows higher carbo-
hydrate and lowgsr fat; Not one of my disbetics now takes less than 50 g.
carbohydrate and I am trying to raise their diets gradually to 100 g. car-
bohydrate. Never coVerfeed a disbetic and leasmt of all with fat. It is a
question whether cholesterol deposits of atheromatosis are premonitions of
later calcification. Dog experiments show that when large amountsof cholesterel
are fed, the cholestergl content of the blood rises and is accompanied by deposit
in tissues. FEggs, olive pil, corn oil are the chief sources of cholestersl.

Limit eggs to one a day and discourage excess olive oil and corn oil as found
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in Saladvdressiﬁgs. 0f course it must be remembered that cheolesterol is egsential;
it is found in practically every cell of the body. The blood cholesterol whieh
is & %trus index of other'lipids is now below rather than above the average as
found in non diabetics.™

The skigoof an untreated diabetic child is very dry and there is a peculiar
canary yellow tint of the skin about the naselabial fold,under surface of the
foot, and pelm of the hand possibly due to the pigment carrotin. ZXanthoma is
common, way be localized or generaiized, and may disappear with treatment. Lanugo
hair was & characteristic sign on the arms, legs. and backs of debilitated children
undergoing treatment by undernutrition but this has disappeared with improvement
in treatment. Under insulin treatment the skin of a diabetic child is of good
colar, turgor and resists well any invasion of bacteria. Catarscts in chidren are
rare but are rather frequently reported because they are so pathetic and striking
a complication. Some cases with eataractis are especially discouraging because
the complication did not appear o result from srolonged duration of the disease
or from impwoper treatment which might be corrected in snother patient. Height,
weight, sexual develo;ment'have been discussed.

TREATMENT
3

The ideal in treatment is to get the patient on a diet and insulin dosage
on which he will live, grow and develop with a normal blood sugar permitting
pancreatic rest and possible regeneération of the islands of Langerhans. While
the ideal is not often attained, by aspiring to it one can carry them along
confortable, well nourished, and happy to an age of greater cooperation,
always with the hope that with improved methods and greater knowledge we will
do bstter. ’

Without insulin?it was practically impossible to make any severely diabetic
child gain weight and %old it. Further, a more marked effect of undernutrition
on height was noted than in normal children in whom skeletal growth often proceeds

in spite of undernutrition. The readiness with which excessive gains in weight
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in &iabetics can now be produced by overfeeding plus insulin constitutes one

of the dangers of the latter, the obese diabetic being a very poor risk, An
initial gain in weight ogeurs in most children, particularly if underweight,
during the first 8-Bweeks of treatment. At this time the tissues are flébby and
the face often appears puffy although no demonstrable edema is present. After
several weeks the welght curve becomes more or less of & plateau, and little
further gain in weight is made for some time. During the period &f flattened
weight curve, the earlier gsins become congolidated. The puffiness dis8ppears
from the face and the tissues become firm. Thereafter, the weight curve depends
on treatment, particularly the diet. The height of a diabetic child deviates from
the normal in direet proportion to the duration of the disease before treatment is s
started. Taking into consideration family traits, all children tend to reach

i

nornal helght-weight relationship for their age after faithful dietary and

general well ?sing frequently makes it difficult ai first for the physician to

have his patient keep the weight at slizhtly below the normal standard. The

fat child is the one who suffers most from hypoglycemic reactlons and has the
greatest difficulty in keeping urine tests clear for any consecutive period.. An
analysis of the coma deaths reveals that 80% were more that 20% overweight.
Underautrition is a serious handicap to the diabetic child, but at the same time
over nutrition is more dangerous, snd experience hes proven that if a choice should
be made the former is the more desirable. The best relief for obesity lies in
adequate exercise which facilitates utilization of sugar and diminishes the
tendency to abnormal blood sugar.

Because of precoci%% of diabetic children. the best coogefation is obtained
between the ages of 6 and 12. Under 8 years, they do not recognize reSponsibilify;
over 12 years they have the carelsss adolescent atiitude. Educatiég)of the
diabetic child or of any diabetic is the suredt insurance for succes in ganagement,

Diabetes is probably the only disease in which the patient should know 211 about
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his condition and how to remedy it. The physiciars responseibility does not end
there. By means of a careful follow up system he should obtain reports at
definitely stated intervalg {o meke sure there is no teandency to relax treatment
or to neglect urine tests. OSome physicians supply the patients with home report
sheets for recording diet, body weight, daily @rine tests, and insulin dosage.
Joslfn says, "We should array them with the best armor that modern hygiene
affords. This inélddes treatment of teeth and tonsils, postural training,pro-
tection against small pox, tuberculosis, diphtheria, scarlet fever, typhoid
fever, and minor infections,and always adequate sunlight, hours of reat and hours
of play. The ten year diabeti%gshould be the finest product of the periodic
health examination. The handiecap of the diabetic must be offset by the pro-
phylactic treatment of the doctor. HNo group of individuals is more constantly
under the doctorls care, and conseguently they constitute what one may call the
'Doctor's Diabetic Trust.' Woe tc us physicians if we do not administer that trust
in a way to give large returns in dividends of health to our patients.®
Fisché%5developed an apparently satisfactory routine, "The new diabetic
child is preferably placedin the ward of a hospital for e reriod of timevso as to
study his tolerance and insulin requirement and to educate him iﬁ the new mede of
life which he will have to follow. After a time, the mother and even the grand-
mothers of the child are invited to visit the diet kitchen to learn the methods
of preparation of the food that the child will eat when he returns to his hopge.
After leaving the hospital, the child keeps a record of the food he eats; after
he has proved himself to be accurate, he brings the list of foods eaten on only
the day previous to the regular clinic visit. A& speciuen of each uriné voided
during the preceding twenty-four houss is brought to the clinic for examination.
This eliminates the necessity of routine blood sugar determinations, for more
information is gathered from urinalysis of the individusl specimens than from a

single test of the blood sugar, especially when the morning dose of insulin has
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be.
had to postponed in order to determine in the ¢linic the blood sugar during

fasting. 411 children over 9 years old give insulin to themselves, but atleast
twe other members of the family must demonstrate thelr ability to give insulin.
The regular visit to the clinic is every 2-3 weeks. This follow-up is very importaﬁt
for it prevents laxness from developing.®

The mothé%jbears the burden of immediate supervision not only in regard
to diet and general physicalcondition but of almost equal importance that of moral
training and discipline. The diabetic child should not be given the privileges
of an invalid. He should be held to the same standards of de¥elopment and behavior
as any normal child. It is necessary to develop in him a normal social instinct
lest pampering allow him to capitalize on his infirmity even to the point of be-
coming hypochondriacal. He should not be regarded as a sick child, but should be
given opportunity for outlet of his natural restlessness and activity mentally
as well as physicslly. Uost diabetic children are unusually eager and snxious to
learn and are well equippéd‘mentally, hence teach him , win him over, znd then
cooperate to help him to lead the 1life of a ncrmal person.

Many parent%SObjact to putting apparently healthy children in hospitals for
a period of control. A speciszl home for diabetie children would enable them to
live a fairly normal outdecor live during the control period and to meke friends
with other childeen with the same disease wnich would be a great comfort and
encouragement to them. Competitions might be arranged to help strengthen the
children in their endeavor. to be faithful to the diet and to the insulin treat-
ments. They would bm inserested in each other and the fight against the disease
would hardly be so exhausting as when they had the feeling of standing quite salone. .

The initial period of observation in the hospital includes careful physical
~ examination for foci of infection and careful regulation of diet and insulin with
urine analysis and occasional blood sugar determinations. At first the patient

is placed upon a sub-maintenance test diet which usually results in disappearance
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of sugar from urine. YSuch & diet would contain 1-2g. protein per kilé body

welght and the remainder in carbohydrate and fat: with a fatty acidjzglucose ratio
not over 1.5 . The total calories, at first deficient'for maintenance, are in-
creagsed by addition of carbohydrate and to a much less extent fat and protein,

all the time watching the urine éarefully for the first appearance of sugar. After
determining the tolerance with the tés£ diets, the patient is put upon a maintenance
diet with insulin'necessany to keep his urine sugar-free. ©Such a maintenance diet
for a child would contain about 2g. protein per kilatboiy Weight'for hig age with
carbohydrate'and fat nét to exceed fatty acid: glucose ratio of 1.5. Total calories
are based on age, the required number‘is, found in such tables as those éf Holt.
With a satisfactory diet and insulin dosage thus determined, the child leaves the
hogpital to continweat home; the struggle has just begun.

Iieshould be remembered that initial treatment should not beinaugurated with
sudden alteration or restriction of diet. The most common mistake is usually sudden
restriction of carbohydrate. Fat is the one article of diet that should be restrictd
first irrespective of whether acetone bodies are present or not. Sherrill writes,
"The ﬁse of rigid diet formulas for determining the required diet of any diabetic
patient should be discouraged. It not only restricts individuality, but forces ill-
balanced diets upon many diabetics. Imagine one's embarrassment in attempting to
give a légical explanation for>assigning the same diet to a chubby fat boy and a
tall slender girl because they are of the same age and weight. The diet must be
arranged to suit the needs of body reguirement; fat and carbohydrate being added
or restricted as obesity or undernutrition demand. The averag child does well on
85 g. protein daily, about 2.5 to 3 g. per kilo. OFf course this ig average; the
protein reguirement is in indirect ratio to age of the child. Holt estimated the
requirement at about 4 g. per kilo in infanecy, 2 to 4 g. in childhood, and 2 £. in
adolescence. The diabetic child gains easily in weight but not so easily in height,
and in as much as protein is one of the chief essentials for the growth of bony

gtructure, one must make sure of adeguate protein allowance in the growing child.
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Protein is the ideal food for conserving skeletal musculature; it prevents humper
and helps control obesity. The protein given should allow for a positive nitrogen
balance and be sufficient for adeguate growth in stature, weight, and development.®
Some authors believe that 2-3% g. protein per kilo is more than is necessary.
Experimené% with diabetic children at full activity between ages 4 and 14 years
showed positive nitrogen balance, gain in stature, gain in weight at & normal rate,
and normal development when supplied with 0.6 to 1.0 g. protein per kilo provided
(a) caloric requirement was fulfilled and (b) the diet was chosen from foods rich
in vitamins and c¢ontaining adequate animal and vegetable sources. "The protein
requirenment is a function of the ingested calories varying inversely with the
caloric intake. The protein requirement bears no relation to the fatty acidjglucose
ratio provided it is compatible with a persistent absence of ketosis. The protein
requireﬁent varies inversely with the age and is directly propsrtiqnal to rate of
growth." The patients were placed at first on low caloric diebts with only 0.6 to
1.0g protein per kilo. Vhen the urine became sugar free and the blood sugar fell
to a normal fasting level of 80-120 mg. nitrogen studies were begun. After a week or
two the diet was gradually raised in calories by increasing the fat contentiand to
a lesser degree the carbohydrate content of the diet until nitrogen metabolism
reacined a minimum. The fatty acid:glucose ratios were betweén 2.5 and 3.0 with
no ketosis. The patients were then studied over periods varying from 4-8 months,
their protein intake being kept at a constantly low level. It was thus poesible to
demonstrate the protein sparing action of the ingestion of fat which had been pre-
viously reported by other investigators. Patients were kept in bed while receiving
sub maintenance diets and were allowed full actividy on maintenance regimeé.m,ln
forcing the nitrogen metabolism to a minimum it was found that high caloric diets
of 80-110 calories per kilo were necessary in the various cases. Barilett cltes
other investigators: Dr. Palmer of the Presbyterian Hospital, New York, found pre-

tein required was not over 1 g. per kilo; Keith of Rochester, Minnesota found Holt's

estimate at least 100 % too high. These investipations are valuable in showing
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what can be done, but most clinicians tend to use 2-3g. protein per kilo or about
15% total qalories in protein because this added amount guarantees a positive
nitrogen balance and alsc allows an easier choice of a palatable diet that stays
withi%he proper limits. Children are usually more eagily managed on the lower
fat diets permitted‘by higher protein.

A In as much as the child?ias a small body mass, a high carbohydrate dlet
tends té create an unstable balance between food intake and insulin dosage.
"Carbohydraégahas a stronger glycosuric effect and creates.a higher insulin re-
quirement than the caloric equivalent of any other kind of food. There is no
constant insulin dosage for the assimilatioﬁ of any given quantity of carbohy-
drate. The ratic between grams of glucose and units of insulin varies widely
not only in diffeeent patients, but also in the same patient under differed
conditions. Glycosuria and insulin requirement are governed to & very importaht
degree by the total caloric effect of the diet. Joslin has found it safest to ’
keep the ratio of carbohydrate to fat at about 1l:1 ; and his carbohydrate -
allowance rersly exceeds 100 g. The{giving of promiscucus amount of carbohydrate
to the diabetic encourages carelessness in diet ané very soon all discipline is
relaxed with generally poor results. Very soon he is willing to risk more fat
and total calories; he grows obese and soon comes to & sad ending. Exaggerated
amounts of carbohydrats prevent careful stabilization of the blood sugar. The
rapid flooding of the organism brings about prompt glycosuria which is soon -
follewed by hypoglycemia secondary ito the high insulin dosage required in an
attempt to prevent it. Children require proportionately higher carbohydrate
than adults and carbohydrate should be given so long as glycosuria and hyper-
glycemia can be avoided. In the early stages it is a very simple matter to give

large amountgof carbohydrate, 200-250 g. with small amounts of insulin and still

maintain sugar freedom, but when one recalls that diabetes 1s a progressive

disease and tolerance socon lowered, it is much better to imsistupon lesser

amounts of carbohydrate in the diet. Eighty to one hundred grams of carbohydrate
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is a very liberal amount and permits comfortable existence. It is adeguate for
a small amount of starch and cereal, and it is sufficient for a good supply of
green vegetables and vitamins.

"Since diabetégjis a disease of total metabolism rather than a d;sease of
carbohydrate metabolism, the guikstion of fat in the diet must deserve early con-
gideration on account of its high caloric value. The insulin reguirement of the
bbdy is very greatly increased by the addition of fat to the diet. Increase
in adipose tissue on the body demands a much larger insulin supply than does a
:gimilar inerease in skeletal or bony structure. The increased amount of adipose
tissue not only requires extra insulin for the process of food storage and con-
sumption, but the fat cells also consume if at a rapid rate during the process
of anabolic and catabolic change.” Ladd?%howed that diabetic children may grow
normally on diets which contain only 50% of the total calories considered
necessary for the normal child. The criterion for sufficient total calories
is an observed increase in growth plus, if necessary , determinations of the
nitrogen balance over a sufficient period to emtablish the fact that it is
positive.

Gladys Boyg reported, "Our interest ip the fats contained in ths blood
was first stimulated by the observation that children on high fat diets, a
ratio of 1.5: 1, frequently developed anorexia and ketosis after being on such
diets for several months. 1t appeared, and the earlier cases lent support to
the view that developing lipemia might be respousible for the symptoms. lUost
éhildren on such diets appear to be constantly on the border line of ketosis
and insignificant factors produce acetonuria. It would therefore appeer that
these diets are disadvantageous in the treatment of the youthful diabetic
patient whose age and disease both tend rgadily to produce acidosis from minor

disturbances. For these reasons the ppoportion of carbohydrate in the diet has

been increased with beneficial clinical results. The most effective single
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factor in the diet in producing lipemia appears tc be excessive caloric intake .
This applies when the energy intake is sufficient to produce rapid gain in weight
or persistence of more than 10 per cent overweight in & child irrespective of the
fact that the same number of calories might be fed to another child without pro-
ducing such an effect. Lipemia is usually present when the patient is 10% or
more overweight. ' Yevere acidoshs and coma are always accompanied by hyper-—
lipoidemia. On the average, blood sugar and blood fat parallel one another in
thelr varietion from the normal. Increasing tolerance indicating a mors or less
constantly normal blood sugar usually results.in maintenance of the blood fat at
2 normal level or a reducﬁion of a preexisting lipemia."

"Beforgsthe discovery of insulin and for a period afterward, many authors
stressed the imporitance of keeping diabetic children entirely sugar free. ‘While
one attempts to keep them sugar free, one may in so doing defeat the primary
purpose, nasmely, the production of normal growth and development. In other
words, in attempting to keep the urine entirely sugar free one may be forced to
prescribe a low caloric diet which is not compatible with mormal gains in weight
and height. By increasing the diet and insulin dosage, a child may develop
glycosuria some time durihg the twenty-four hours, yet in spite of glycosuris,
gain in height and weight. Thus the presence of an occasional or low grade
glycosuria may be compatible with normal growth and development.”

The diet should be adequate in substances which enable growth to take
place, namely, the vitamins and salts as furnished in fresh vegetables, milk,
butter, fresh animal and vegetable proteins. Three glasses of milk daily will
supply the calcium content; sufficient fruit and vegetables should be given for
bul% to sétisfy the appetite. If a chiléssteals food, it is because his diet
is inadequate or he has not been instructed properly. The diet should not be
sacrificed to the point of undesirability merely to eliminate insulin doses. The
child should be shown how to meke a game of weighing his food, testing for sugar ,

sticking to his diet, and watching his sugar tolerance rise. Tell the child the
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"why" of the routine so that he may feel his importance and responsibility while
also learning how to care for his own needs. EHEncourage him and explain the harm
from neglect.

On accouné{gf the rapidimetabolic changes to which the child diabetic is
susceptible, greater responsibility is encountered than in the treatment of
adults. Insulin has served to lessen this responsibility and has made it
possible for the diabetic child to grow and develop normally. The common
latent complications such as neuritis, réinitis, carbuncles and gangrene occur
most commonly in diabetics who have been careless with their diet and have failed
to keep blood and urine tests clear. Experience with insulin gives assurance
that the diabetic child hag probably the same expectancy as other children,
and with proper prophylaxis in diet and insulin, he should nct have in later
yearé the complications to which he is susceptible. DUiabetic children sooner
af later must be treated with insulin. The quicker it is begun the belter the
final result because good nutrition is more easily maintained. The musculature of a
mildly diasbetic child is firm, his complexion clear, and his strength and endurance
almost equal to the normal. 1f he be treated by dietary measures alone for any
length of time, he soon loses the good muscular tone, the subcutaneous tissue
becomes £labby and pudgy with retained fluid, and his color becomes pale and
sallow. 4Although insulin restores the body weight and strength in such cases,
there remains. an unmistakable diabetic appesarance which has been described as
simulating hypothyreid or hypopituitary conditions. With early use of insulin,
patients may not only be controlied better from the standpoint of smaller insulin
dosage, but better nutrition and management is lhmured. Patients should take
ags mach insulin as possible without inducing hypoglycemia, rather than use as
1ittle insulin as possible to just escape glycosuriaz. Some claim that hypo-
glycemia is the best étate for pancreatic regeneration.

Wes%? in digcussion of Sherrill's article, "The problem of keeping the
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diabetic child not just alive but also normal is a challenge made possible by
insulin. Sherrill's 62 cases show that this ideal can be attained. It is de-
sirable from the standpoint of normal metabolism for the liver to store adequaté
glycogen; however if the diet, snd especislly the carbohydrabe be in excess and
the insulin dossge corre5§ondinély large, excess glycogen will be stored during
the periods of insulin activity only to be released as glucose at other periocds
with ccnsequént hyperglycemia and glycosuria. This occurs typically during

the latter periods of the night. The idesl diet would seem to be the lowest
one that will provide the actual requirements- protein, mineral;, vitamin, and
energy value- for normal development snd the lowest insulin dosage consistent
with control. Otherwise periods of hypoglycemia and glycosuria ars almosit sure
to be present in the same twepty—feur hours.”

At the onsetzgf diasbetes when insulin is not used in therapy, the growth
process slows down or ceases altogether. The efBect of insulin: (a) Immediate
gain in weight (b) Coinecident gain in strength and improvement in disposition
in spite of the inconvenience of insulin injections. (e) Gain in stature usually
follows gein in weight. oSome begin to grow tall within a month; in & few ,
growth doés not begin for more than a year. Growth in height does not usually
begin untlil the patient has atigined normel weight for height;or in some cases
not until the patient has regained the relative body bulld he had at the onset
of diabetes. (d) The gain in stature occurs sooner when the patient is kept
sugar free. (e) When there is heavy glycosuria for months there may be failure
of growth in stature. This may be simply a matter of caloric loss through urine
but growth has been ohserved to stop in such cases although gain in weighi is
present. (f£) Irregularity of insulin dossge or diet with consequent glycosaria
leads to a lowered tolerznce and an apparent decrease in efficiency of insulin.
Ingtability of blood sugar causes difficulty in management; the patient passes

easily from glycosuria to shock. Stability is regained only after a long period
of regular and usually low diet. "
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"AYl childré%snaw receive insulin. During the past two years five children
were treabed without it. They did well fora,tiée. Subsequently they lost their
tolerance, became sugar free with difficuliy on a somevhat lower caloric intske
and did not gain weight or grow consistently. At the onset of diabetes one fre-
quently sees this apparent increase in tolerance with a restricted diet and if
insulin is being given, it may be disoontinued. The sequence in such a case is
thet for some time, usually from 3-8 months, a child will remain sugar free with-
out insuling then; generally as the result of a slight infection, glycosuris
recurs. 1t will now be found that the glycosuria is not so readily contralled
a8 previously and that insulin will be réquired itc keep the child sugarbfree.
HMost of the children tske 2-3 injections daily. Subdividing the dosage of

insulin when it seems that there is a loss of tolerance is frequently effective.

Hone of the children gets one injection a day. I feel that insulin is required

more than onee in twenty-four hours if there is true diabetes, the endogenous
insulin not being sufficient to carry the child along with only aheitherapeutic
dose a day."

Toverwé%prescribes insulin three times a day one-half hour before each meal
to keep bloocd sugér at a normal level all day. Insulin usually wears off in four
hours. "If only two doses be given, one befcre breakfast, one before the evening
meal; the two carbohydrate meals are taken care of, but in spite of the noon meal
being ﬁcstly protein and fat, it may nevertheless give rise to high blocd sugsr -
as demonstrated in seversl children. It has been found that after ingesting
100 g. of meat, the blood sugar level rises in n-rmal children to reach a peak
in one-half hour, not over 55mg. increase {rom the fasting level and follewed by
a rapid drop to or beloW’the‘fasing level. In diabetic children, hypergiycemia
after protein indake amounted to 100 mg. increase, someﬁimes higher, with the
blood sugar level staying high. Hence insulin is needed before the noon day
protein-fat meal. Insulin should be given in small frequent doses also because

of the low glocogen store in children."
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Reactions to insulin are frequent, usually mild and readily controlled by
a small amount of carbohydrate orally; often the child recevers_without treatment.
Ihe firsé%ﬁﬁ.most frequent sympitoms are fatigue, paleness, pers;irétion, feeling
of hunger. A small child is cposs and cries withoutvbeing able to tell why. The
child is ataxic, talks indistinctly, looks at people in a queer manner, because
of diplopia and strabismus. At night he is restless and may awake with a scream.
Alarming mamiacal attakks aﬁd general conwulsions méy occur. The symploms are
not the same in all children and not always the same in one child. Insulin shock

is not always accompanied by hypoglycemia; the blood sugar level at the onset of

-insulin shock is not always the same in one patient. Toverud has never found it

necessary to use intravenous glucose even in a patient. who is unconscious. Cyen
the mouth with a tongue blade and with a pipette put a few dréps of 10% or 20%
glucose solution on the pharyngeal wall: convulsions cease and consciousness
returns in one minute. He regards it as a reflex rather than as instantaﬁeous
abscrption of glucose. He believes that the sudden rise of blood sugar after
gluéose>intake and even after protein intake also indicates thaturegulation of
blood sugar following food intake is by reflex mechanism. 8ubcutaneous

adTenalin and disodium phosphate are also insulin entidotes.

Muscular exerci%g decreases blood sugsr by increasing glycogenolysis

thus lowering thg glycogen store in the body. If, then, 2 chiid whose diet and
insulin dose are accurately balanced in the hospital resumes his usual active
cutdoor life, an insulin shock is apt to occur if the diet is not weil controileda
The possibility of such a shock on arrival home should be explained to tﬁe pérents
who should alsc be told how to treat it and change diet or insulin dose to guard
against future attacks. Allen believes that muscles under the stimulus of work
make better use of the insulin present or take care of a certain amount of food

with less insulin.

At the star%§ the children are often in a poor state of nutrition. With
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insulin, an immediate rapid inerease in weight, even several kilograms, is
followed by a smeller decrease in weight. Thisis from water‘retention tut such
children do now show edema. This is follewed by a2 slow steady increase in weight
corresponding to that of normal children provided the diet has been strictly con-
trolied and the insulin needed has been given regularly. If the childAeats more
than is permitted with consequent glycosuria, he will stop geining and will lose
weight. The guestion whether cargohydrate tolerance does increase after some
years treatment with insulin and dietary control is not readily proven. #& patient
admitted in coma has a very low carbohydrate tolerance, but the period shortly
after recovery from coma shows a relatively high tclerance which is not usually
of long standing. After a period, the tolerance reaches a certain level where

it stays indefinitely. 4 boy 2% years old when his symptoms of diabetes first
appeared has had very excellent care by his mother for over thrce years. % has
shown a constant increase in weight and in height and his insulin dose, 14 units
daily, has been stationary for the last 2% Years. He had entered the hosyital

in coma. This points to a larger output of endogenous insulin for as the boy
grows he surely needs more insulin which in this case apparently came from hig
own pancreas. A&llen's work on dogs, as already discussed, has shown that hydropic
degeneration of the islandsof Langerhans is & phenomencn produced by overstrain
of the function of the cells by diels in excess of the weakened assimilative
powWer. 1t is & clinical fact that a consiant hyperglycemia will preatly decrease
the carbokydrate tolerance. Ihis fact is well illustrated in a boy 9 years old
who on the first occasion was admitted comatose to the hospital in a very peor
nutritional condition. After he necovered from coma, his weight-height chart
soon became normal and on discharge he requlred on}y 12 units of insulin daily.
In less than a year food indiscretions produced hyperglycemia which his parents
could not control by 44 units of inulin daily. In the hospital on the same diet
and insulin dosage used outside the hospital, sugar disappeared from the urine,

the fasting blood sugar fell to normal and he gained four kilograms. The insulin
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requimsent fell to 20 units daily. Three months later at home , diet indiscretions
led t§ readmission to the hogpital. On dismdssal the insulin could not be lowered
beyond 52 units daily. DLater it was found he had to have 100 units daily. Like
all of us, nature resents repeated insults.

In some chilérenSQhere the disease has lasted for some time or is of a severe
‘character the blocd sugar may be kept normel in the course of the day with three
daily doses of insulin half hour before meals, but during the night the blood
sugar rises and it does so earlier in the night the more severe the disbetes. The
higher blood sugar value throughout the twenty-four hoﬁré is the fasting blood
sugar in the morning. This night rise is considered & bad prognostic sign. The
source of the sugar may be the glycogen siored during the daytime with subsequent
glycogenolytic action et night because of lack of insulin. Some investigators
consider stored fat as & pessible source.

Josli%zsays, "Most diabetic children who have had the disease for several
years  show glycosuria at some time during the day. Insulin dosage is regulated
to precede tgese pericds of glycosuria. To prevent forenoon glycosuria, insulin
is given one hour before breskfast or if the urine is not sugar free on rising
insulin may be given the night before sc that the patienf awakens well protected
with glpcogen stored in the liver."

The labile blood sugar of children is emphasized by Rowgg "It is difficult
to keep the blood sugar as well controlled in the juvenile disbetic as in the
adult patient. The therapy must be regulated, however, with the aid of blood
sugar determinations, especiaily when a question of mild insulin reaction arises.

, In two cases during the last itwo years, a low renal threshold has demanded a
‘regualtion of therapy by rather‘frequent blood suger studies and has necessitated
the allowance of a slight glycosuria to prevent freguent insulin reactions.

Even without such low. thresholds I agree with Joslin that it is neerly im-
possible to keep the average diabetic child sugar free throughout the entire

twenty-four hours.”
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Coméais 8411l common and 80% of the fatalities are from coma. It often
follows or accompanies infection. Often the picture is one of polyphagia, poly-
dipsia, polyuria with constipation and failure to gain if not actual loss of
weight, but in babies and in young children failure to thrive and constipation
in splite of frequent changes of food mey be all that are noted, the degree of
emaciation to some extent protecting the infant for a time from more acute
symptoms. Those who show acute symptoms of acidosis suéh as sbdominal pain,
vomiting, and hyperpnea may die within a week of onset so rapid is the progress
of the disease if unchecked. The abdéminal pain, rigidity, and coffee ground
vomitus are very suggestive of an acute abdominal condition. The degree of
drowsiness is not & very good ind;cation of the severity of the coma, so~that
any degree of stupor even if it be inconstant and the child very bright in the
inbervals.should be regarded as needing immediate attention. Preventive treat—
ment of come inecludes, (a) proper treatment of diabetes keeping blood sugar and
weight doen, (b) adequate removal of foei of infection, (e) careful supervision
during infection. Curative treatment of coma consists of ; (a) Reductieﬁ of
" metabolism by putting the patient to bed applying external heat, waiting on
him for 211 his needs. (b) Adequate fluid intake because‘all comatose patients
are dehydrated. Depending upon the age of the patient, he should receive l% ic
4 liters of fluid every twenty-four hours. During the first twenty-four hours
mogt of it is given parenterally because the patient is unconsciocus or unable
to retain fiuid by mouth. Five percent glucose subcutaneously every 4-6 hours
or in the more urgent cases 10% glucose intravenously may be given. The Murphy
 drip should be used when possible. Asrevevery begins, orange juice or 5% glucose
in © .. teaspoonful to table. spoonful doses may be given freduently by mouth.
(¢) Conversion of the patients metabolism to a carbohydrate metabolism. This is
relatively easy 1f the patient be underweight, but it ié inereasingly diffiecult

with each pound of excess fat. In severe cases 10% glucose is given intravenously

every 4-8 hours. The pulsc should be watched and at any weakening or increased
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e regularity the injection should be stopped at once. The injection must be slow

and the total amount not exceed 10 c.e¢. per pound body weight. HNormal saline sub-
cutaneously is given immediately afterwards. The fluid injections must be repeated
every 4-8 houss until the patient is able to take and retain fluids by houth. It

is seldom if ever necessary to repeat the intravenous injection. In less urgent
cases, all the fluid may be gilven subcutanecusly and by rectum and the intravenous
route left untouched. Oral administration of fluids replaces the other methods

used as soon as possible. (d) Admimistration of chlorides to make up for the depletion

usually present. It prevents the patient from going into alkalosis from acidosis.

o It is easy to explain the need for chloride administration by theuse of charts.
Blood Acids in Terms of N/10

1 [
1

In celumn 1 is represented the normal acid portion

Hcoji H i :
of the blood. The base occupies a similar column of —— |, = % !

equal height but does not concern us much here. It% ; ; !

will be noted that chlorides and bicarbonates in

L HPO,
i(f S04 .

terms of deci normal acid occupy the large pro- e t;miw e
Prafern) Frecter ﬁ'zﬁ%m, ﬁ%*s

portion of the acid porition of the blood. Coluun 2 pepresents what happens in

diabetic acidosis; the chlorides and bicarbonate are both decreased in amount and
s ketone bodies oecupy & porticn of the space which they would normally occupye.
Now when large quantities of glucose and insulin are giveﬁ, the blood changes are
produced such as those in column 3. It will be seen that ketones have gone, the
bicarbonate has increased not only to occupy their place but that of the lowered
c¢hlorides as well, and alkalosis has been produced. If, however, sodium chleride
be given with the glucose, which may be made up in normal saline, the chlorides
will have incressed as the ketones decreaded, and the rather labile bicarbonate
will have been kept within its normal limits. One saline administration is
adequate in most caseg but when vomiting has been prolonged or 1s persistent, more
should be given. JShould the timely administration of saline be neglected and

the development of alkalosis be suspected from the deepening coma or ppolonged
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respirations, 2-4:g. of ammonium chloride should be given by the stomach tube.
(e) Administration of insulin as soon as the disbetic comae is diagnosed. In severe
coma 40-50 units with glucose imtravenously, 2 units te 1 g. glucose; are given. In
less severe cases 1 unit of insulin is given subcutanecusly for each gram of glucose
subcutaneously. After the patient is able to take adequate carbohydrate and fluid
by mouth, small doses of insulin, 10-15 units, are given every four hours till urine
is sugar free, It 1s not advisable to keep the patient aglycosuric until he is
fully conscious because of the danger of hypagdycemia . (f) Attention to the gastro
intestinal tract.. The stomach is usually dilated, sometimes extremely so, and if
coma has bddn present long, coffee ground materisl is present. In cases where
vomiting and distension persist in spite of general treatment of the coma, a careful
lavage with sodium bicarbonate 5 g. to a pint of water is often distinctly beneficisal.
There is no need to employ it as routine for all cases. Comstipation is usually
maerked and progress toward cure of the coma is often checked by the presence of
retained fecal matter. High colonic irrigations are to be preferred to cathartices
and they should be repected ewery four hours until relief is obtained. Use normal
salt or sodium bicarbonate § g. to a pint of water for the colonic irritations.
After coma has been overcome an easily digestaidiet should be pfgvided. (g) Guard
against circulatory failure. The injection of fluids should be slow and not over
10 c.c. per pound body weight as described above. In severe cases the hsart should
be stimulated eWery two hours with alternate doses of digitalin and caffeine sodio
benzoate.

The very latest idea on treatment of coma with insulin is to more qlosely
simulate nature by giving small doses, 5-10 units, every 15-30 minutes testing
for sugar in the urine before each dose of insulin. The administratien of small
dodes of sodium vicarbonate seems to be gaining some favor but of course this doesn't
mean negleect in adeguate insulin dosage.

The use of inagllin for the control of diszbetes in infants meets with difficulty

in the way of arriving at a satisfactory dosage. Great variations will occur in the
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blood sugar and glycosuria of an infant in ¥enity-four hours. Wood attributes
‘this sudden variation to the lability of the metabolic processes. The size of the
individual is no doubt also a factor. Some permit a small a@ount of sugar to bhe
present in the urine as an alternative to slight hypoglycemic reacticns. The
latter are represented by sypptoms much the same as in the adult bpt must be detected
by objective signs, The most manifest are hunger, weakness as evidenced by limpness
and dizziness, pallor, cold sweats, convulsions an@ coma. These symptoms are so e
evident that the mother is able to deiect them at the onset of a reaction. Orange
juice is the ﬁsual form of carbohydraie given; it may be given per rectal bube or
nasal tube , or erally if a few minims of adrenalin have first been used to elevate
the blood sugar sufficiently to restore consciousness so thet the patient may
swallow. Intravenous glucose may be used if necessary.

) 22

ageravation of the disbetes by infection must be met with skiITful adjustment
of diet aﬁd insulin. The total caloric intake is reduced by reducing fats much and
protein slightly. The amount of carbohydrate is maintained or even silighily in-
creased and the insulin dosage is adjusted by the hour instead of by the day. It
is usually necessary 1o increass insulin freguently both in itotal number of units
and in the number of daily injections untii the infection has subsided and the
lost tblerance has begun to return. Ordinary diseases and operations are withstood
very well; appendicitis is the most gdangerous surgical problem because it o clesely
resembles dizbetic coma and may be associated with it. Mausea, vomiting, pain in
abdomen and leucocytosis are common to both diabetic coma and appendicitis. If
in doubt, the operation should be done because appendicitis may occur with disbetic
coma.. -

Blood sugﬁrggegulation is so semsitive to a slight infection that a rise
in the fasting blood sugar curve often precedes a rise in body temperature. The

decrease in tolerance often persists after the infection is gone. As a rule the

child will tolerate higher doses of insulin when an infection is present. Efen if

the food intake be lowered considerably , the patlient may sometimes take double the
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usual daily insulin dosage without showing symptoms of insulin shock. If such s

change in the insulin dosage be made guickly and under close control of the blood
sugar, the infection usually soon subsides and the child's carbohydrate tolerance

i8 quickly regained. Such close observation i8 often not possible, hence the rather
high mortality or greatly lessened carbohydrate tolerance waich results. The in-
crezsed metabolic rate of iﬁfection does not afford adequate explanation. for increased
need for insulin because in some cases there is no inecrease in metabolic rate although
the infection has the same bad effect upon sugar tolerance. There is nc proof of

toxic action; a toxin usually has a specific effect. The factor of acidosis present
during most infeetion in childhood may 2lay & role. It is = féct that the presence

of acidosis greatly incresases the insulin requirement, rsason unknown. After all,
provhylaxis is the best treatment of infection; foci such as teeth, tonsils, adenoids,
kidneys should not be permitted to harber infection.

Thé disease seems to be progressive in sone cases’even if insulin is administered.

This appears to be due mosily to poor control of the diet and bto recurrsnce of infection
particularly in the upper respiratiéry itract. The disease in many cases will become
staticnary and the patient may even show an increase in carbohydrate tolerance if the
diet is well controlled and the infections reduced to a minimam. This possibility

mugt never be forgotten when one is asked by parents and relativss aboul the outlool

" for a diabstic child and particularly if there is doubt whether insulin treatment

cught to be started. Joslin and other authorities have found that it is best to keep
most children upon small doses of insulin emen though they can be made sugar free
with dieting alone. Diabetes in children should always be regarded as potsntially
severe for it is not rare for & child to suddenly show a much lower sugar tolerance.
If the parents and child already understand insulin therapy, they are better able to
meet these sudden changes until a ghysician may be called.

Ulﬁfa violet rays, yeast vitamin By and irradiated yeast have been used in
an attempt to fimd a therapeutic agent as valuable as insulin but which éi& not have

its disadvantages, namely; transiency, danger of overdesage, difficulties in pode of
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admininstration. Three diabetic children were given ultra violet rays, two patients
took irradiated yeast; fomr patients took yeast. The relation df dextrose consumed
to insulin dosage, called the dextrose-insulin quotient, was used ag an indication of
sugar toderance. Ia ail the patients the dextrose—insulin guotient remained practically
wonstant during the pre-experimental two months, the time of experimentation,and the
two months following the experiment. It was concluded that ultraviolet rays, yeast
vitamin B, and irrsdiated yeast when administered over a period of four to semwen weeks,
fail to produce any significant improvement in the sugar tolerance of children with
diabetes.

Summer camps are being arranged for diabetic children in an attempt to give them
the joys normal children have and to improve thelr general health. Seven p&tient%4
ranging in age from 8-15 years were taken from the outpatlent department of Mount
Sinai Hospital, New York, and kept six weeks on a farm seventy miles from New York
City. An experienced disticilan was in immediate charge but a repori was mailed to the
physician every second or third day. He regulated 2iet and insulin dosage except in
smergency waen the dieticlan reduced insulin immediately in case of cbvious aver—
dosage. OSeveral timesthe physician was phoned because of mild insulin shocks
which were easily controlled by small lumps of sugar or slices of orange; ﬂé accidents
happened that required the physician's attendanee.

On arrival, all children were started upon the diets which they had been
using at home. Because of their increased activity, their food soon had to be in-
creased in bulk to satisfy their appetites. Each child weigh#d hisown food, did a
gqualitative analysis of his own urine four times a2 day, and administered insulin to
himself. The dietician corrected errors in technique and reguired each child to keep
his own insulin outfit and to sterilize it before each injection. Most of the
children gained in weight, heighi; and tolerance for sugar. One patient gained six
pounds in the six weeks and another whose disease had been of five years'! durafion
had her insulin dosage reduced 75 to 55 unités per day and her 11 P.M. injectiog
omitted. ©OShe had been on drict observation at several times before going to camp,

hence her improvemenit was real and not due merely to a stricter regimen. She was
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able to continue her diet and reduced iﬁsulin dosage after her return from camp.
Her diet has not been changed in the past year. The turgor and well being were
improved in all the children. 4s a result of their six weeks outing, the children
understood the disease better, were more capable of taking care of themselves and
felt more that the joys of normal children were their joys too. In addition, the
nmothers who had been bearing the burden of watching ocut for these children were
given a well deserved vacation.

A summer camﬁyin a somewhat larger scale has been conducted in Michigan.
4ith the Relp of several friends and the Detroit Community Fund, the Grace Hospital
Diabetic Clinic has been asble to give its children for the past four years a two
week's vacation in the country each August. From a very small beginning it has
grown each year until in 1929 thirty—-one children were asccommodateéd. The food was
prepared and cooked by two cooks who were diabetic patients. The children were
under the direct éare of 8 special nurse who had been trained in the duties of the
camp and was well versed in the treatment of acidosis, hypoglycemia, and other
special complications of diabetes. There was a play supervisor for boys and one
for girls. A dietician was in direct charge but a physician visited the camp on
alternate days to make necessary changes in treatment, diet or insulin dosage, and
to take blood sugars when required. Each day was filled with duties, play, enter-
tainment, regular meals with no eating between times. The nurse imspected each
@hild daily for cleanliness. bruises, or injuries; gave the insulin, recorded
the temperature and pulse; znd supervised the examinationf of the urine. Children
who were not sugar free or who were having hypoglycemic reaction were kept under
close watch for twenty-four hours. E&ery child became sugar free in camp; many
had reductions in their insulin dosage, and others were able to take larger diets.
It seemed that the insreased exercise in the fresh air markedly increased the
garbohydrate tolerance. HMeny children had been on monotonous diets and were
pleasantly suprissd with foods they had not tasted before. For a short period

each day, the older ones were given instruction in dietetics, that they might be

sble to better substitute foods when they returned home. The interes manifested
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in these talks was very amusing, especially when some child learned that he ecould
have a certain amount of bread and milk in place of another food which had hecome
monotonous.

This camp provided a vacation fqr children and parents that would not have
been possible otherﬁise. The children were enabled to associate with others Withogt
the pity which is usually bestowed upon them. This association with other children
seemed o dévelo@ their mentd faculties; it taught them te do things other children
were doing. |

Rowé suggests three reasons for poor results in treatment: (a) insufficient
education of parents in regard to diet, insulin regulation, and the control of
complications, (B) poor cooperation of the child especially in the eating of extra
food, and (c) most important of &1l , the lack of frequent follow up of‘the patient
by the physician who has assumed the responsibility of the protesction and treatment
of the juvenile diabetic. Injurgofrom improper diet and breaking of diet is much
more guickly demonstrated in children than in adults. & period of hyperglycenisa
and glycosuria thwows & stmain upon thepancreas which often results in lowered sufar

tolerance. The following ca%% shows what mey happen. During the thirty-four months

- after first admission to the hospital in coma a colored gil , age 11 years, was

“ readmitted twelve times in severe adidosls or coma, spending 549 days out of 1131

deys in the ward. E“eglevct of proper mansgement at home had allowed repeated dietary
excesses. The child responded with relative aase»tc treatment each time, but
successive insults resulted in progressive lowering of sugar to}erancé and death
after a Thanksgiving Pay dietary excess when the patlient was not brought to the
hogpital feor treatment. Such gross negligence on the part of the parents is
nothing short of criminal.

Becausé insulin therapy has so greatly changed the prognosis of diabetes, it
is of great importance to carefully investigate deaths of diabeties. In a recent

study of seventeen deaths it was found that two died from disease not related to
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diabetes, and their glycosuria was carefully controlled by insulin therapy. Host of
- the remainder died in coma, a preventable accident. The mother of one patient did not

use ag much insulin as necessary because of the "torture” of injections. The child

died in one month. OSome parents were too lazy to give their children the proper éiet

and took them to chiroppactors. YLarents must appreciate their moral responsibility

to the child. The decision as to whether or not the treatment is boube continued

or is worth while can be made with justice only by:the child after it has come at

least into adolescence or better into adult life.

The pessimism of some physicians caused some of the deaths. One physician
wrote to Mayo clinic: "Children who were afflicted with diébetes never lasted long
under the old methods of treatment and it seemg that they do not last much longer
under insulin treatment.”

fnother physician wrote: "A hypo of morphia gave temporary relief. They
gave her insulin after this but she died the next day. It seems to me that the

) disease goes on in spite of insulin and every other measure." Another case had
abdominal pein and vomiting which led to a diagnosis of appendieitis till toé late
to save the child who when brought in bad been in coma twenty-eight hours. In
another instance defective Benedict's reagent was to blame fob the death. Poor
supervision of patients after they leawd the doctcr'é immediate care is too often
to blame. The handicap of the diabetic must be offset by the prophylactic treat-
ment of periodic health examination. No group of individuals ismore constantly under
a doctor's care and consequently they constitute what one may call the Doctor's
Diabetic Trust.
UNUSUAL CASES

It would indeed be gratifying to clinicians as Well as to éatients and
relatives if ﬁhenacnuld be many more reactions to treatment such as the following
S casef; A girl, age 11 years, was admitted to the clinic incoma, Bepp. 12, 1926.

Her symptoms had begun two weeks before entry. The patient was in a stats .

typical of diabetic coma, and she was given 240 unitsé of imsulin in the first
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twenty-five hours. She was discharged Sept. 30, 1926 en a restricted diet and
53 units of insulin daily. In October only 32 units were necessary. In December
her urineAwas gugar free, fasting Blood sugar 110 mg., insulin only 26 units. OShe
continued to have slight insulin reactions until Jan. 8, 1927 when she was using
only 2 units daily. Insulin was then discontinued and on March 8, 1927 the fasting
blood sugar was 110. mg. without insulin. Insulin was necessary for one week in
Sept. 1927 following a break in diet but since then none has been used. July 26,1928
the fasting blood sugar was 120 mg. The patient has been very active on her sbhool
volley ball and basket ball teams and she ranks at the head of her elass in high
school. Regearch workers have shown that insulin given early to depancreatized dogs
halts hydbpic degengration in the cells of the islands of Langerhand. In this case
the disease wag apparently of such short duration when coma occurred that probably
very little destruction had taken place in the islands of Langevhans, and & large
percentage of their cells were given an opportunity to regenerate.

Other casegsare equally puzzling but a great deal less encouraging. A girl,
2 years and 11 months old, was boought to the doctor because for the previcus six
weeks she had had polyufiaj eneuresis, ungsual hunger and thirst, and was losing
weight. Glycosuria and acetonuria with a blood sugar of 180 mg. with the above
history seemed sufficient for the disgnosis. On a diet containihg 937 calories
with 67C, 55P, 81F it was found advisable to give insulin bquuse her tolersnce was
only 70G. Her father , a chemist, made daily testson the usual five specimens of
urine. With the most careful management, the doctor has been unable to keep the
twenty~fourvhaur urine sugar free for more that 2 few days at a timé without insulin
reactions, often guite severs. Several timesshe awakened her perents at night by
suddenly screaming. One time at 2 A.M. she was apparently tertified and in a
cold perspiration, complaining of hurting in abdomen. A few minutes later she
was mumbling incoherently.v The doctor was called and he arrived twenty minutes
after the onset. She could then be aroused with difficulty, her skén was pale

and molst, pupils large, eyeballs moving slowly, respirations irregular, pulse
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weak and tempersture subnormal. Supper to bedtime specimens of urine contained
e -
sugar. The reaction, however, was so typical that the parents had tried to give
herKgyo corn syrup by mouth but without success. Later her jaws became rigid.
Glucose sclution pér bowel resulited in such rapid improvement that in 1% hours
she talked and played, finally fell asleep and in the morning appeared as usual
and remembered néthing of her night's experience. At noc itime, except twice when sie
was otherwise ill, has she received more than 16 units daily. Reduetion of in-
sulin results in a higher glycosuria and loss of weight. bShifting the diet results
in the appearance of agid bodies in the urine when the ratio of fatty acid to glucose
o~ goes above 1:1 . Now at the age of 5 years, 4 months, the patient is uniformly
| developed, only a little under normal weighf and height for her age, good color,
healthy in’appearance and she plays in a normal way.
Another patiegt wag unusual because he was colored, very young, peculiar
in reaction to ultra violet light, and alsc because he recovered from beginning
gangrene and is doing well at home under diet and insulin manageéent by his eolored
mother. The onset of symptoms followed 2 bruise to his chin which became infected .
Several furuncles appeared on his body and an injury to the little finger of his
left hand gradually became blackish blue and remained so till admission to the
] hospital. He had been showing typical symptoms, polyuria, polydipsia, polyphagia,
for two weeks. At entry he complained of pain in the apdomen and could not be
completely aroused. 4&fter the patient had been in the hospital for one month,
ultra violet light was used as an adjunct to his treatment. At this time his
diet had been unchanged for two weeks and the amount of insulin taken had been
unchanged for ten days. He was given ultra violet light for five minutes at a
distance of thirty inches. Tw; hours later the patient suffered the severest
form of insulin shock, with unconsciousness, convulsiouns, cold-hands and feet

and very shallow inspirations. After introduction of orange juice and glucose

by gavage, the patient regained consciousness in twenty minutes. This shock
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was followed by tbree or four hours of wild delirium and hallucinations. Lumbar
puncture gave the greatest relief. Further ultes violet light treatments were
given,’but no insulin shocks resulted; it is very interesting that during the
following month, the patient was able to metabolize 1200 calories per day for
fourteen days with no insulin whatsoever. Infection of the nose and throat inter-
vened at this time and insulin was again necessary three times a day. After a year
in the hospital the boy presented good muscular tone, good color, negative tuberculin
test, good nutrition and seemed in wvery way much above the average colored child

in general development.

Feinblat%sreported the case of a Jewish girl, aged 2 years, who was admitted
in coma with Kussmaul breathing and acetoﬁe odor to her brsath. She had been in
good health till three weeks prior to admission when she began to have increased
frequency and volume of urination, pronounced thirst,bitching of the skin and pro;
gressive loss of weight. Iiater she complained of slight disturbance of vision
and headache, and two days befcre entering the hospital there was projectile
vonlting not dependent upon the taking of food. In the hospital the findings were:
only an insignificant ketonuria in spite of exireme acidosis (GG2 combining power
14.3% by volume); the presence of a large amount of acetone in the spinal fluid
notwithstanding its absence from the blood; failure of enormous doses of insulin
(110 units in 12 hours) to influence the biood sugar which was 333 mg. when she
entered the hospital and 333 mg. when she died twenty-one hours later.

Revillet in 1814 reported a fatzl case in coma with no acetone in the
urine. Rosenbloom in 1915 reported three patients whose urine contained nc acetone
or diacetic acid and contained a normal amount of ammonia nitrogen. Sterr and
Fitz in 1924 reported a study on 114 samples of urine from eighteen diabetic.
patients as to their content of acetone boéies and undetermined organic acids.

They found that in about 10% of instances organic acids other than the acetone
bodies were present in considerably higher then normel concentration. They be-

lieve that in certain cases of diabetic acidosis organic acids other than the
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ketones are encountered snd may play a part in the production of symptoms.

ISQLATION OF TAIL OF PANCREAS IN A DIABETIC CHILD

This waﬂ§%§as stimalated by the previous reports of HMansfield who first
observed an increasse of tolerance in dogs following ligation of the body éf thé
pancreas. Hypertrophy of the islets, after obliteration of the duct was first
demonstrated experimentally, by Bensley and by Herxheimer. 4 similar hypertrophy
hag since been observed in human material at autopsy. De Takats reported additional
evidence from his dog experiments which showed hypertrophy and function of the islet
tissue in the tail of the pancreas after separation of the tail from the body of the
gland. 4&n increased tolerance for sugar has been demonstrated in these dogs with

dextrose test meals and by means of intravenous injections of glucose at timed

rates. 4&n injection of epinephrine produced in them a less marked hyperglycemia

than normal or a paradoxical hypoglycemia.

This experimental and pathological experience naturally raised the gquestion
whether hypertrophy of the islets and increased iglet function could‘be brought
about in a case of diabetes. Although it is conspicuous in diabetes that the
severity of the disease in no way parallels the degree of morphologic alteration
of islet tissue, it was considered possible that new formed islet tiSSue‘might
be less sgbject to inhibitive influenges, particularly those of nervous origin,
than the original tissue and therfore the contemplated operation offered some
hope. A patient was selected in whom the diabetes was consider to be beyond the
stége when improvement from medical management could be anticipated.

Diabetes is & disease that varies greatly in severity, not only from one
patient to another, but in the same patient. This is particularly true of ﬁhe
disease in adulis. In children, marked fluctuations in severity occur early in the
course of the disease although after the first three or four years improvement is
decidedly uncommon. Therefore any conclusions &3 to the value of any therapeutic
procedure that may be undertaken in diasbetes are extremely hazardous with adult

patiente or with early diabetes in childhood. This boy 13 years old, was selected
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because; (a) he was & child with diabetes of severity; (b) the duration of the
diabetes was more than seven years (c¢) the patient had beer under personsal supér—
vision five years and nine months during which time the control of the diet and
insulin adminimtration had been reasonably precise; (d) the tolerance had never

shown any sign of spontanedus improvement,-ihe disease had reacfied a degree of moderate

v

3

severity within two years and eight months and had been nearly stationary thereafter;
(e) very scrupulous and exact control had been maintained, for the preceding eighteen
months Wiﬁh no change in diet. Baring those months the smallest daily dose of in-
sulin that would prevent glycosuria was 40 unités, frequently larger doses were
required.

The situation was carefully explained to all concerned and the degision

Wwas reécbed to put the matter teo a trial. Thorough physical examination showed that
the boy ﬁas in good condigion. The pancreasg was divided close to the midline by
electro—surgical cautery, isolating about 3 cm. of the tail in which the circulation
seemed to be weli‘greserved. The severed portion was wrapped.in omentum. The
rationale of this . operation was to produce an atrophy of the acinose struciures
and to ®reate conditions such as are produced by experimental duet ligation and
by pathological processes that involve or compress the ducts. In similar experiments
upen dogs, there‘had been noted a definite change in histologic appearance and in
sugar telerance after & period of three to four months. In this diabetic child
an iacrease in sugar tolerance measured by the decrease of insulin requirement
under constant diet, was first noted four months after the operaticn. It was

found possible to change from 40 units to 25 units daily on a constant diet that

was the same as that used before operstion. Evaluation of results of operation:

(a) "Years of close study will be necessary to determiné the end result. (b) Be
- cause of the abnormaelly short splenic portion of the pancreas in this case, only
a small part of the tail could be isclated. It is possible that if more gland

had been isclated a more marked result would have been obtained. (e) Notwith-

standing the small size of the porticn isolated and des?ite sericus post operative
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complications, the patiénts diabetes had not become any worse and now appears

to be somewhalt less severe than it was before our a?erative intervention. Summary:

The operation described here was designed ito promote hyperirophy of the islel tissue

of the pancreas and thereby increase the insulin output from the gland. This operatimé

was performed on a child with severe diabetes with redults that are encouraging.®
PROGNCSIS and CONCLUSIONS

Diabetes in children should always be regarded as & potentially severe disease
. 27

dexanding close supervision. 4%t the same time, the outlock is not only good hut
much betier than that of the adult since proper treatment leads to improveﬁent in.
carbohydrate tolerance. Generally S§eakin§, the younger the child the more acuté the
disease and the more difficult it is to establish control. On the other hand, im-
provement in tolerance and pathological evidence of regeneration are more marked
the younger the child, ?TOVidéd control can be established and maintained. Cases
of hereditary cor familial nature ofter appear milder but the earlier &iagnasis
usually made in these cases may be responsible for their apparent mildness. Diabetes
in children is & rapidly progressive disease which may not only be arrested in its
course but made less severe under adeguate treatment with diet and insulin. The
criterion of successful treatment consists in absence of glycosuria and maintenance
of normal bléod sugar for the greater part of the time . Fluctuations in tolerance
are frequent and gains may only be retained by fidelity to trestment.

The depression of tolerancg from infection is only transitory if the patient
be properly handled by dietary restriction and inereased insulin. Influenzal in-
fections seem worst. Obesity in glpcosuria cases increases the need of inmsulin and

should acidosis or come develo; it makes recovery far more doubtful. The incidence

‘of diabetic coma has not declined but & material decrease in mortality due Eirst to

insulin and secondly tc earlier recognition and treatment has occurred.

There is as yet no sound basis for predicting even roughly just how a child's

28
diabetes will be a year or two years hence. Rabinowitch attempted to determine
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statistically whether in juvenile diasbhetes the blood choiestercl is related teo

anc can afford an index of progress. He found that children with glycosuris,

those in whom diabetes was not well controlled, tend to have a high cholesterol
content in the blood. He believes that the cholestercel content of the blood

plasma is an index of progress.

Joslin;%s particularly enthusiastic about the better outlock for diabetic
children. "Every disbétic I see whose onset is above age 67 years lowers the
average duration of all my cases. Therefore I welcome the young diabetic and the
younger the better. This last year the mortality for the 1,205 cases I saw and
traced was 3.5 % bub for the 235 children of whom I know the condition of all but
two, was 1.3% ~.08080800%But one thing I know, whereas my disbetic children died,
now they live. The duration of 1life of the average disbetic child in my group has
advanced ongyear these last twelve months., it b88tsttAs the duration of diabetes
lengthens, its symptoms lessen and fade away." #lthough it is not advisable to pre-
dict for any one diabetic child, Joslin's statistics offer much hope which spurs
one on to an effort to keep as mény children as possible in the satisfactory group
already forming the large mejority of diabetic children.

H.L. Wil&e%oof Texas lacks counfidence in the ability of his patients and their
parents. He believes diabetes in children is incurable not because the cure is un-
aveilable but because of poor management at home. This is a challenge nct only to
patients and to parents but alsc to physicians who should be particularly pains-
taking in édequately instr;cting and cheecking up on their diabeties. Joslinzﬁe-
minds us that it is the uneducated, untrained, uncared for child in a family with
limited resources who is lost. Eveyy diabetic patient needs someone, a relative
or a friend, a "puddy" who will appraise his health each day and when in doubt
report him to his family physician.

The hope that in the future dizbetes may be cured instead of just controlled

is not unfounded because {a) pathological evidence as found from pest mortem ex-—

amination reveais little anatomic change, (b) experimental evidence shows regensration
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of islands of Laugerhans, and (¢) clinical evidence indicates increased sugar
tolerance under good management.

With modern treatment a disbetic child is expected to be normal in
develorment and growth. In as much as he is apt tc be precoeiousggnd his dietary
and physicael routines sre so closely supervised, there is every reason for his being
& truly precocious child. The number of disbetic children on the honor rolls of
their schools is evidence that this should be expected.

Informatio%gobtained from a study of physiolcgic progress of disbetic children
under modern regimen should be applicable to problems concerning the nutrition and
development of non diabetic children. When the normal person is studied, his
many compensatory mechanisms will often magk a response which would be obvious if
his margin of metabolic balance were reduced to the mimimum as is the case in
children with diabetes. Children suffering with diabetes, if untreated, react
rapidly to adverse conditions by diminutién of growth. A regimen which will
result in normal development in these children should be even more effective if

applied to the non cdiabetic child.
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