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FOREWORA

As one reads the history of medicine he is impressed with the amount of
"feeling" and "art" used in treatment of patients and their diseases, and
the lack of basic scientific facts to support many medial thexapies. The
use of blood-letting for pneumonia, foxes' lungs for asthma, -ipple cider
vinegar for obesity, honey for enuresii are only a few of the therapies we
smile about now and seldom do we wonder how hilaricmsly ridiculous our
theripies may appear a hundred years from now.

In this scientific age when everything should be proven by facts 2iM4 figyur-,
and the treatment of a patient fitted to a "p" value, the importance oz
clinical observations and feelings have been given second place. Medwal
meetinge and journals are divided into clinicai and scientific sections. Dlen
a physician have to be one or the other - eltcir- a scientist er a healer?
Is bedside art ani observation to be replaced by the science af ýh- labo-
ratory? A thousnd times "WO " must 6e our answer. Sood critic. ob-
servations on si.k people arranged in a logical sequenct, crTate wi
experiment in .nanagement which can be repreduced ir the marlagemret
of a new patient.

laboratory data, scientific facts proven by modem ýraisrtica! :metodi,
and clinical observations resultirg in "fectings" of appropriate therapy
are necessary for the physician to provide each patient with the Most
effective treatment. It ,L iAportanr, however, that the physican reali/e
how much fact and how much feeling inflv mnces his therapies. The pedi-
atrician does manage by means of a mixt'4 e vf "feelirgs and factW' many
of the common childcare problems he' sees in his office. lltis smposi-.'n
examines a few of these problems.

The physician is aware also that some terms arc interwreted differmntlv
by his colleagues; for example "respiratory distress" is a term defined o).yv
in the mind of the user. Is it a useful term or hould it be dircarded?
"Sepsis" is another term with obscure meaningp to various users,.• nfection

Present Concepts, Vol IV No 1,, January 71



Foreword

as a cause of mortality is much less in children than in previous years; however,
in the newborn infant 'herc, may be no difference.

Among the childcare problems which face the physician in the office and the
clinic are congenital heart ~scase, middle ear infection, ge.itolrinary infection,

and enuresis. Genetic counseling is sought by parents riore and more fre-
quently. What is the chance of a second child's having congenital heart dis-
ease? Will this child's children have congenital heart disease? ... Infections
continue to be common in children. It is almost impossible to determine the
correct therapy for middle ear infection if one tries to find the answer solely
from reading. To treat this condition there a4& some facts and much feeling
and a lot of guessing. Even the diagnostic crittria vary... Chronic renal dis-
ease is another subject on which noncont'adictory facts are hard to find. It
is recognized that chronic renal disease in adults may have started as a genito-
urinary infection ia childhood. It is imperative that we know when to treat
a child presenting with symptoms of this infection, with what to treat hx,
:ard for how long. .. And then enuresis - Ever since children were made there
ham' beep bed-wetters. The reader will be fascinated by the stories of treat-
men: -of 'his problem over the period of 3400 years. Every age has contributed
its humorous therapies. It Is interesting to note that our electronic age has
offered expensive, bell-ringing devices as its contribution (- and they are
useless too!).

The pediatrician is also concerned about the problems of the child with asthma,
goiter, abdominal pain, poisoning and drug abuse. Asthma has been and is
treated with almost any and. all drugs the physicians can get into the patient.
Why art, so many needed? -- to treat the patient or to make the doctor and
parent feel something is being done? . .,. One of the most common endo-
crinologic disord.Trs in children is goiter. Young girls do not like lumps in
their necks. These lumps do not contribute to their beauty. The anxiety
of parent and child must not influence physicians to neglect proper diagnosis
and treatment ... A "stomach ache" at some time is a part of growing up..
The child with abdominal pain should trigger the physician's mental com-
puter to run rapidly through a differential diagnosis and to decide the
therapy to be used immediately... The fashion of the age appears to be

the experience of ingesthig chemicals foreign t.) the body - sometimes
accidentally, sometimes purposefully, aod sometimes to follow a doctor's
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Foreword

advice. No matter what the case, poisoning and drug abuse are probahly the
most serious an bis problems in the pradult population.

The pediatric residents and staff have taken an honest look at the "state of
the art" of these everyday childcare problems.

LTC JAMES L STEWART, JR., MC
Guest Editor

Present Concepts, Vol IV No 1, January 1971



S-.But no one today U so vain as t3 rteard himself as infallible.
And mc•dern science, which-cin never be too rigorous in method
andi acid tests, is tolerant of concrete conclusions, if based upon

sound principles and demonstrable fact. There is, therefore, no
longer any dogmatic or doctrinal method of healing, but any-
thing is admissible or justifiable if based upon methodically as-
certained facts or, failing these, upon conscientious co-asidera-
tion of reality...

The future aim of medicine is that of any other science and
identical with that of medicine at all times; It is the task of
seeking and finding the truth, whatever and wherever it is and
by Ahatsoever ways it may be found."

VAUNDERUCH, Stuttgart, 1859
Nnskted by A.Alklmsnn, and
pubfisd in part in Ganrln's
History of Medkine, 4th edition

Preyenf Concepts, Vol IV No i, January 1971
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EDITORIAL

Edward B. Shaw, M.D.
Professor of Pediatr'cs
University of California, School of Medicine, San Francisco, aad
Consultant, Pediatric Service. Letterman General Hospital

The pediatric staff contributions to Present Concepts in Internal Medicine
deal with common problems in childcare medicine; and except for two
problems in the newborn nursery, they are concerned with ambulatorv
care in the outpatient department, emergency room or the physician's
office. A large proportion of childhood problems z:e suitably managed
on an ambulatory basis, so that patients no longer are admitted to the
hospital as a matter of convenience. Only the very ill, surgical cases, or
the most difficult and unusual illnesses require hospitalization.

Childhood illnesses are not trivial, and expert care may avert serious
damage in later years. Otitis can lead to chronic difficulties and com-
plications. Urinary tract infection can involve more than temporary
treatment and may extend to adult years. Poisoning reqjires skill in
diagnosis and prompt effective treatment.

Ambulatory care has become the heart of modern pediatrics; it offers
opportunities for repeated examination and re-eluation of the child
patient which can lead to discovery of conditions requiring study in
depth. The pediatrician is the child's physician and this repeated con-
tact with the child leads to trust and cooperation, which is one of the
most rewarding components of pediatric practice. While the pediatrician
counsels the parents, his most important service is directly to the child.

Only in fairly recent times have pediatricians become involved in problems

Present Concepis, Vol IV No 1, January 1971
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of the ijewborn in the delivery room and the first few days in the
nursery; formeriy this period was dlegated to the obstetrician. Now
improved methodology and increased interest and concern have made
the pediatrician the senior member of tlhe neonatology team. Enormous
effort and expense have been devoted to the car!-, of the lderly who
may have only a short reprieve whereas the baby may have a threescore-
and-ten survival. Prevention of neonatal death, however, is not the
greatest concern; more important is the pievention of damage to the
quality of the baby's life for his future years.

There may be question as to whether or not an army hospital is well-

designed for residency training in pediatrics. However, the large num-
ber of dependents provide an adequate case load, the excellent pro-
fessional and teaching qualifications of recent and present chiefs of
service and carefully selected house staff, make this service one which
rivals that of many university departments. Recently, an opportunity
has been provided for residency rotation in. foreign countries where
ýhcre is an incomparable opportunity for experience with exo-ic dis-
eases. I his is a training maneuver which only the Armed Services
ciin provide and adds greatly to.the strength of this program.

Present Concepts, Vol IV No j, January 1971
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RESPIRATORY DISTRESS IN THE NEWBORN INFANT

LTC Donald W. Thibcault, MC

The term resi rat distress is, frequently
employed by textbooks, scientific journals,
and pediatricians to describe disturbance of
respiration irt newborn infant i. The term is
routinely applied to certain listurbances of
respiration in neonates. Thnrefore, it must
convey a clinieal pictur_ c.aL should be definable.
After searching extensively for a number of years,
I have not found a precise definitioa. It is
the purpose of this discussion to enumerate the
tangible featurea of respiratory distress and
propose some questions which may lead to an
ob ective definition.

Respiratory distress implies to this author a subjective
sensation which is a symptom whereas, the clinical usage
refers to an observetion or sign. Respiratory distress may or
may not be distressful to an infant. Respiratory difficulty,
"abored breathing, ,r dyspnea are all subjective sensations or
6 ,zptoms- Respiratory t ,tress is also linked with the idiopathic
respiratory distre-•. sy. :%ne, an entity or grcrp of entities
which are difficult to define.

Respiratory distress imparts to a physicia•i a mental picture

of an infant with a respiratory abnormality. Answers to such
questions ns (1) Which sign or signs mu3t be ipparent so t).at

I . all physicians would agree that rnspiratory distress is present?
and (2) Woajld an infant with a reupiratory rate of 15/minute
or with severe recurrent apneic spells or with cyanosis be ron-
sidered as having respiratory distress? would help to establish

a base for a definition. All reports agree that the presence
of certain abnormal movements of the respiratory system is an
indicatien for using the term respiratr)ry distress. Apnea is

Preseit Concepts, Vol IV No ), Januar, 1971
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Respiratory Distress - Thibeault

excluded because no -ovements are involved and, importantly and
similarly to respiratory rate, it can be accu-ately quantitated.
The majority of rapid respiratory .ate (i.e., greater than 50
per minute) will be associated w~th abnormal respiratory movw-
ments. A second sign that universally invokes the term respira-
tory distress is an abnormal noise emanating from the respiratory
system. These noises and movements are signs, and, therefore,
objective and together they constitute the term respiratory
distress. TABLE I. If these two observations w~re the only
factors involved, the term respiratory distress wouli have no
practical value and probably would have perished long ago
because of disuse atrophy. Respiratory distress appears to
enjoy longevity because of its qualification - mild, minderate
or severe. This objectivity is replaced by subjectivity be.avuse
no two people will regularly agree on the severity of respirator,
distress. The three quantitating subjective facto-s relate to
the work of breathing and the energy the patie-. appears to expend
with each respiration. The only prec i stp -hod to assess the
work of breathing is to measure it wiTh sophisticated pulmonary
equipment. However, the majority of physicians would agree
that severe retractions are associated with severe respiratory
distress.

TABLE I

SICNS WHiCH CONSTITUTE THE TERM RESPIRATORY DISTRESS

Abnormal respiratoiy movements

Inspiratory nares dilatation
Suprasternal notch retractions
Intercostal, subcostal and reh ostemral retractions
Irregular or jerky inspirations
Prolonged expiratory phase

Abnormal respiratory sounds

Inspiratory and expiratory stridor
Expiratory grunt
Nasal noises

Present Concepts, Vol IV No 1, January 1971
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Respiratory Diaresw . Thibeault

Can respireaory distreus be quantitated or scored clinically similarly to the
Apgar score? If so, would it be a valuable tool?

IMle AMv seoAng system derives its score and singular
impcrtaace In clinic• , medicine by assessing mun systems

Sthe car& v.ovuculn , p lm nary, neur mu scular;
howeier,9 It s for the moat pat related to a single etiological
factor.- hypoxia in utero. There are obvious exceptions to
this, such as central nervous system sedation or damage.
Respiratory distress Wul be scored on the performance of a
single system; i.e., the respiratory system. Respiratory
distress has multiple etiologies such as heart failure, hypo-
tesion, obstructive Iung disease, intracranial disease.
Thus, the presence of respiratory distress tells nothing about
the etiolog. The presence of respiratory distress dictates
an investigation of respiratory function and the first order
of business is to quantitate overall function by measuring the
arterial blood gases and the arterial ph. Following this
assessment, the system is supported, if needed, and then the
etiology of respiratory aistress is ferreted out.

Respiratory distress in premature infants has been scored.
It is called the "retraction score" /i/ and is based on
retractions and grunting respirations. This invites further
questions" (1) Could this scoring system or any other scoring
system relate to overall pulmonary function? and (2) Is there
a good correlation between arterial blood gases and respiratory
distress? It is known that retractions are closely related to
the work of breathing in certain conditions, such as hyaline
membrane disease./2/ The work of breathing at best is only
distally related to arterial oxygen tension; therefore, it is
most unlikely that a score of respiratory distress could estimate
the arterial oxygen tension. Also, an infant may have severe
retractions and then if the arterial carbon dioxide tension
rises he can become sedated and the retraction actually decrease
in severity. Under this set of circumstances, a retraction
score will be actually misleading.

The term respiratory distress is partly o6jective and
partly subjective. It adds little to the cliical history.
The central drawback is the lack of correlation between pulmonary
function and blood gas exchange and the clinical quantitation.

Present Concepts, Vol IV No 1, January 1971
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SEPTICEMIA IN THE NEWBORN INFANT

CPT Stephen L. Done, MC

Septicemia of the newborn may descrIbe three overlapping
pathologic states. The first and broadest use includes any
toxic products in the blood from any cause, most of wht ch
are derived from some type of infection. A second and more
restrictive usage refers only to actual bacterial invasion
of 'the blood which would be accompanied by a positive blood
culture. The third and most restrictive usage specifies
only that group of infections of the blood acquired during
or shortly after birth via routes or portals of entry peculiar
to the newborn. Bacterial invasion of the blood may occur
in the course of any infection in the newborn. Viremias and
fungemias, although part of the differenzial diagnosis of
septicemia, will not be specifically considered in this paper.

Incidence and Mortality

Neonatal mortality has eeaasd significantly since 1935
from 56/1000 livebirths to less than 20/1000 livebirths and
100/1000 premature b rths. The period 1950-1965 has not
reAlized as great a decline in -iiBSi-mortality as in previous
decades./i/ Infection as a cause of death has remained almost
static since 1950, when it was found on serial autopsy data
tc account for between 10-9.5 percent of deaths./2-4/

The incidence of rnseonateal septicemia hax remained fairly
constant over the past 40 years. It has ranged from V/500 to
1/1600 in livebirtha /5,61 and frodi 32/10(0 to 71/1000 in
premature birthls./2/ The mortality rate of neonatal septice'ria
as reported by Dunham /7/ in 1933 wv&. 87 percent, by Nyban
and FoAsek /8/ in 1958 was 72 percent (mortality due to group A
streptococci declined from 59 pewtcent to 34 percent ditring
the period of study); nd by Silverman and Homer /9/ in 194 9
was 56 percent. McCracken and Shinetieid /6/ reported 43.5
percent in 1966 and Gluck, et al/5/ reported 44 percent mortality.

Present Concepts. Vol IV• No 1, January 19-7
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Etiology of Septicemia and
Identification of the High Risk Infant

Perhaps the most striking change seen in the disease is
the change in etiologic agents over the rast 50 years. More
and more of the gram negative organism,, the so-called 'ater
bugs" and opportunistic invaders are emerging as the significant
organisms in neonatal sgeticesia./2010/ The common organisms,
according to D Inh I /7/, were streptococcus and stpbynococcus
in 67 percent and E. coli in 25 percent of cases reported.
Staphylococcus, a cause of much disease during the 1950s /6/
hae disappeared as a causative organism in a recent series./l0

The emergenor of pseudomnas as a cause of neonatal

septicemia has been drzatic and reasons for this have been
suggested by Hoffman and Finberg./ll/ Other opportunists,
such as Flavobacteriwn, Achromobacter and Serratia, have been
the cauaes of microepidemics especially in7 debilitated infants.
There has been a dramatic change from the gram positive organisms
to the gram negative organisms as causes oi' neonatal septicemia.

The reasons for the changing picture :f organisms is not
apparent but may be in part due to widespread use of antibiotic
agents and selectior. c- ze resistant crganisms, or chan.>b
in resident flora. Intrinsic virulence or invasiveness of the
bacterial species themselves, changes in the host defenses, or
pirolongation of life in otherwise debilitated infants who are
IMis susceptible to opportunist invasion may also have their
effect on the changing pattern.

The high mortality rate and usually rapid course of the
disease especially in premature infantE necessitates early
recognition of the potentially infected and the infected infant
as well as prompt therapy.

The relationship of obstetrical factors to septemia is a
controversial subject./12-16/ In the intrauterine environment
the fetus enjoys relative isolation from infection. Most
antenatally acquired infect4o . result from hematogenous spread
of bacteria, viruses, fungi or protozoa. The protective villous
surface of the placenta 'aas been greatly overrated and it is
probable that most microorganisms ii. the maternal circulation
can pass the placenta./12,13/ Pryles, et al/lh/ was unable to

Present Concepts. Vol IV No 1. January 1971
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duonstrate a correlation between positive intrapartum blood
cultures and subsequent neonatal septicemia.

Most intrapartum infection is acquired by the ascerno of
bacteria from the vagina. While the membranes are intact the
infant is protected but in cases of premature rupture of the
msbranes and W010 latent phase the infant is oat increased
risk of infection./lk/ This type of infection is usually

orificial in nature and the lungs and gastrointestinal tract
tend to be most commonly involved./12,13/ Septicemia also
appears to be correlated with prolonged rupture of the membranes./14/
At even higher risk probably is the infant delivered of a
febrile mother especially if her infection is bacteriai./14/
Foul smelling purulent amniotic fluid, meconin staining an4
severe dpression requiring intubation and resu&;citation of the
infant may also have positive correlation. Infants with
respiratory distress• those requiring surgical procedures and
those receiving .• ý transfusions may be considered at
extra risk./5/ The ki- incilence of septicemia in premature
infants, places them at high risk and vigilance is reqaired
in the care of these infants./2/

THE CLINICAL PICTURE

Septicemia in the newborn and particularly the premature
has a subtle clinical onset and a rapid downhill course.
Early diagnosis is of utmost importance and the best single
tool of the clinician is a high degree of suspicion aided by
a history suggesting an infant at high risk.

One fact which has not been adequatplv explained is the
predominance of males in all series. Other clinical features
are highly variable./5/ Attempts have been made to correlate
the clinical picture and the offending organism but little
success has been achieved. Factors which appear to be correlated
are: (1) time of onset of symptoms - within the first 48 hours
gram negative grganisms are the most coon cause whereas
after 48 Lour.ra nursery acquired organisms, such as staphylococcus
and pseud nas, are more common although the division is not
distinct /2,5/; and (2) skin lesions which may suggest the
invvding organism - erysipelas is seen only in patients with
strcptococcosis, abscesses suggest staphylococcus, and erythema
gangrenosum is associated with infections due to pseudomonas.

Present Concepts, Vol IV No 1, January 1971
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The coion signs are presented in TABLE I. The earlieict signs
may be decreased ac'tivity, feeding disturbances, vasomtor
instability, mild change in body temperature despite constant
envi rcnmental temwerature; lanso Apnea, Jaundice, and ab;oml ral.
distention may be early presentiig symptoms. Late signs of
tnxicity may include pallor, grunting, d1yopeib respirations,
motblingr, cyanosis., vascular collapse, bradycazdia, and respira-
tory arrest.

TABLE I

COMMON SIGNS OF SEPTICEMIA IN THE NEWBORN

Gened Prematurity
Disturbances of body temperature

(particularly prematute wants)

Decreased actvity
Feeding Disturbances

Respiratory system Retractions
Tachypnen
Periodic breathing
Apnea
Cyanosis

Circulatory system Visomotor instability
Pallor
Cold clammy skin
Signs of shock

Gastrointestinal system Abdominal distention
Vomiting
Diarrhea
Hepatomegaly

Central Nervous system Irritability, or sedation
Convulsions
Full fontanelle

Hematopoetic system Jaundice
Splenomegaly
Purpura
Bleeding

Present Concepts. Vl IV No 1, January 1971
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Associated focal !nfectinr- may be present which either
antedate or postdate th. se]pG cenia: (1) meningit.s - nay ocJar
in 12-40 percent of infants with septice-Aa; (2) thoracic
involvement - may occur in some forms; i.e., pneunonia, lang
abscess, eapyeja in as many as 33 percent of -,knts;S(3) u•nr tract infections (including pI• lonepritis) in

S7-49percent of -*tients; and a variety of others - oapbalitis;
• conjunctivitisi obscesses; impetigo; erysipelas; otitis wedia;

septic arthritis; ostecorelitis; peritonitis; vaginitts;

parotitis; pericarditis; infecte iwfialocele, encephalocele.

•, ~There is no sipnle sign oW iip~n or patt .ra of symptoms

Sthat will in all cases be found in 'the infant with sep'ticemia;
-- herein lies the difficulty of diagnosis.

Because of the rapid course to termination that is often
seen it is necessary most of the time to initiate therapy at
the slightest sign of septicemia. Before any therapy i.s begun
"a thorough search for the causative organism mu-w be made lest
"a difficult clinical entity become hopelessly confubd because
of improper therapy.

A complete revie,7 of the natal history and the mother's
postpartum course in.luding any organisms cultured from her is
invaluable. A review of the infant's course and exposure to
contaminants may elucidate other possible source- of infection.

In addition to attempting to verify the signs of septicemia,
a search for localized areas of infection should be made and
suitable cultures taken. In obtaining cultures (since therapy
will often be initiated before culture results are back) attempts
should be made to obtain body fluids which permit etaining and
visualization of the organism. Meningitis and pyelonephritis
are common localizations of infection and cerebrospinal fluid (CSF)
and urine lend themselves well to characterization of infecting
organisms. Seldom are any signs of meningitis given in the
newborn, i.e., full fontanelle or rigid neck, but their absence
should not deter one from performing a lumbar puncture./17/

Roentgenographic studies of the chest and abdomen may give
helpful clues suggesting localization of infection. Naso-
pharyngeal cultures has been said to give better correlation to
possible organisms ausirg pneumonia than throat cultures.

Present Concepis, VlI f!1 No 1, January 1971



16

Septicemi in the Newborn Infant - Done

Of course the sine q non of septicemia is bacterial
growth in the blood. Vrequently, cor& blood cultures may give
false positive results and better samples may be taken aseptically
from a peripheral vein or artery. Cultures of CSF and urine
should always be made. C37 sugar will be low in bacterial
infections but its usefulness is decreased because of hypoglycemia
in the newborn. Therefore blood sugax studies shou.id also be
done. A complete blood count (CBC) may have some value in the
diagnosis. Hemoglobin and hematocriz values are often decreased.
Peroiiifh blood leukocyte coumts below 5,000 cc suggests a poor
prognosfs./6,8/ Leukocytosis greater than 30,000 supports a
diagnosis of infection.

The val ie of uialical -cord histology has been controversial
/l2,i':,15/ but probably helps in identif'ying the infeat at
risk. The presence of chorioamnionitis and positive cord blood
culture and a febrile mother may suggest risk but one can still
await Am•ptoms to begin therapy. One may culture the child at
bir%.

Infants were once thought to be immunologically incompetent
but this probab y not true. Several investigators /5,9/ show
that premature infants have impairmei:t oý phagocytosis. The
20-week fetus can make ISG and IgM in response to infection /18/
and ISM may to elr ated in the cord tl' od in congenitally
acquired infectio, ./19/ Placental transport of IgG gives the
infant a full complement of these antibodies which are present
in the maternal circulation but no transport of IgM or igA
exists. Levels in the cord blood for these immunoglobulins
are low or absent. Since infants are able to make 1&M in
response to infection, serial determinations have been followed
in an attempt to recognize the infected infant before he is
clinically apparent. Such efforts have not been helpnLl because
symptoms are usually present before I&M begins to rise./18,20,21/

MANAGEMENT

When the presmptive diagnosir of septicemia is made the
decision to treat is usually made without an etiologic diagnosis
or at best only a gram negative or trex, positive organism as
identified on smear, Septicemia acquired within the first
4F-72 hours of life is uzually an .ntrapartum at-'uired infec'tior
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I!

and includes maternal flora of the genitourinary and intestinal
tracts such as E. coli, Enterococcus, and Streptococcus.
Infections acquiredeyo-d the immediate posti;-atm period are
usually nursery acquired and predominant nursery organisms are
likely offenders such as E. coli including enteropathic,
Bs. aureus, Pieudomonas, aid ; ous opportunists.

Beceune of rapid course, high mortality and decreased
host defenses, bactericidal drugs rather than bacteriostatic
agents should be used aMd parenteral routes are generally
preferable to oral routes./22/

In septicemia of early onset (before 72 hours) and of
clinically undefined etiology broad spectrum antibiotics
covering the most likely organisms should be used. Usually
kAnamycin /23/ in a dose 15 mg/j/Ay Jntramuscularly in two
divided doses, and penicillin /2 / 100,000 units/kg/day intra-
muscularly or intravenously in two divided doses, or ampicillin

100-900 mg/kg/day intravenously or intramuscularly in two div-ided
doses will give the necessary coverage. Apicillin and penicillin
are given every 12 hours because of slightly decreased renal
clearance initially. After the infant is five days of age,
they are given every 6-8 hours. Kwutcin is effective against
E. coli, Klebsiella-Aerobacter and other susceptible gram negative
or$_Ma.sms while penicillin is effective against all gram positive
organisms. AmpicLllin gives coverage against Salmonella,
_H. influenzae and Proteus mirabilis.

For septicemia of later onset where penicillin resistant
staphyococcus is suspected one may F7*.ect to use the same agents
or choose methicillin 200 mg/kg/dAy intravenously or intra-
muscularly in two divided doses or on . 6-8 hours schedule if
the infant is over five days old. If pwseudomonas is suspected
then polyjiýLn-B sulfate 4 mg/kj/day intramuscularly or intra-
venously in two divided doses or colistimethate sodium B mg/kg/day
intramuscularly in two divided doses can be given./24/ If pseudo-
monas mening.tis is present then intrathecal administration of
polymyxin-B 1.0 mg in 2.0 ml of norma) saline is given daily./25/

Me polymyxins and kanamycin are both neurotoxic and
neph.cotoxic and care should be used in their administration.
Tb- toxicity of kanamnycin is cumilitive and 500 mg/kg tot'1 pi
probably the maximum tolerable dose.* .Gentamycin and carbenicillin
are effective against Pseudomonas and have been used in the

OGroaman, M. Femonal communication.
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newborn bat dosages are not yet clearly worked out.

General. supportive care and careful monitorirg of vital
signs and blood sugar are invaluable in the treatment of the
seriously ill infant. Usually oral feedings are interdicted

-*W~lU vital signs as e unstable. Intravenous fluid and electrolyte
therapy is necessary,

Ccmnp34catimi 4 , ouch as tha appearancu of shock and vascular
disturb.mesa, muy arise and demaud therapy. A -ent
Shock. W6t&mia has not been documented in Meenate but
`cinical sh6ck may occur suddenly in the course of gram negative
seolticemia. Circulatory support in the form of 10-20 cc of
Aole blood/kg of body weight should be given. Oxygen and
vent:latory support, sodium bicarbonate 2-3 mEq/kg and glu06-'
1-2 ml of 50 percent/kg should be used as needed for respiratory
support an=d h~pxemia and acidosis. Corticosteroids or additional
circulatory support with continuous intravenous infusion of
isoproterenol although useful in adults are not of proven worth.
Vascular disturbances. Disseminated intervascular coagulation
has been seen in a number of fulminant bacterial and nonbacterial
infections in the newborn /26-28/ and results in an in vivo
activation of the clotting mechanism with a resultant hemorrhagic
diathesis./29/ Diagnosis is by demonstration of decreased
consumable coagulation factors V, VIII, prothrombin and i. rinogen
aud also demonstration of fibrin split products in the blo .1.
Its incidence as a complication of septicemia in ',he newborn is
unknown. Itypotension, shock and stasis have some effect on the
developnent of this state and it is probably improved by
inprovement of these factors. Heparin 1.0 min/'g every four hours
prevents further coamantion of coagulation factors and improves
the clotting defect., but does not effect the mortality./30/
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CONGFNI iLA- HEART DISEASE
A Review of ". e Major Series Revealig Fami!• Incidence

tAAJ Frederick W. James, MC

Our understanding of the genetic patterns underiying
isolated cardiac manifestations in "normal" subjects is
limited. Our und3r1 Atanding of cardiac malformatione in
known heritable disorders is more advanced. The information
of the cardiac malformations associated with many recognized
heritable d:.sor-Irs has been sunmarized by McKusick.il/
Several reports are available regarding incidence of congenital
heart diaeas2 in families. The majority of these reports are
retrospecti" u. Coniesequently, their results must be considered
as gross estimates. Familial incidence have been obtained
by two major approaches: (1) recording incidence of congenita-
heart disease in live-born siblings and (2) getting a detail
analysis of individual families.

This paper will review briefly the results of major
series involving familial inr dence of congenital, heart
diseases Pnd will try to provide useful informati-In which the
physician may use to counsel the family. With the advancement
in treatment and management of these problems, family counsel-
ing has become an important consideration for the cardiologist
and pediatrician.

Incidence in Siblings, Parents and Offspring of Probauds

The incidence of congenital hears disease in the general

population is 0.6-0.8 percent. Grovps of 431 probands (Mc::ýocwn
et al/2/), 1227 (Campbell et al!3/), 1,188 (Lanw et al/ii)
and 1,000 (Neil/5/) have a 1.4-2.2 percert incidence of con-
gcnital heart disease in N1vborn siblings. This incidence
is approximately tUree timei greater than the inr idence in
the general population. Campbell /3/ observed complete con-
cordance in 56 percent, partia! (ventricular _!eptal defect (VED)

in one sibling, and tetralogy of Fallot in another) in 22 percent
and discordance in 22 percent. The parents of probands had ani
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incidence less than the general popu• tion according to the
data collected in these series,

Regarding the offsprirg of probands, Neil and Swanson /6/
reported their stud~y of 704 probands over the age of eighteen.
Three-hundred and thtrty-six of these were married and 508
pregnancies resulted from the marriages. A 20 percent incidence
was observed in the first liveborn offspring. There appeared
to be no significant difference in incidence between infants
of either affected mothers and normal fathers or vice versa.

Nora et a.l /7/ reported five affected children among 190
children of 73 parents with atrial septal Cefect (2.6 percent
incidence in the offspring) and 6 affected children among
162 children of 5? parents with ventricular septal defeut
(3.7 percent). If one or both parents have congenital heart
disease, the frequency of congenital heart disease in the first-
born is at least thiree times greater than the general population.

Incidence of Specific Cardiac Pefcts

There is more ir •ormaticn available on acyanotic lesions
than cyanotic. Table I presents the risk of congenital heart
disease with complete concordance in the firstborn child of
at least one affected parent.

TABLE I*

RISK ON CONGENITAL HEART DISEASE WITH COMPLETE CONCO.DANCEt

INCIDENCE
SEPTAL DEFECT General Population Firstborn FREQUENCY

Per One Thousand BD.ths

Veitdiciar 1.35 /8/ 37.0/7/ 21+ times

I.5 /9/

Aturl 0.7/10/ 26.0/7/ 37 times

*Additional data on incidence of specific cardiac malformations can be found in Neil's chapter in

Moss and Adams' book Hart Disea in Infants and Children and Adolescent. /5/

tFirtborn child of at least one affected parent.
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Family Studies

There are several family studies reported with two or
more fami4 members with congenital heart disease. K•h•Ker
et al/ll/ reported three families in which two or more members
bad atrial septal defects of secundum and sinus venosus types
and atiroventri--liii (AV) conduction disturbances were associated
-with the defects - a rare association. One member if a family
bad the AV conduction distxrbaice without evidence of" cardiac
disease. Therefore, it is suggested that familial atriael septal
defect should be considered in a patient with secundum or sinus
venosus type defects and AV conduction disturbance. Carleton
et al/12/ reported on the data he bad collected (1941-1958)
from 41 families with two or more members affected with the
same congenital heart disease. in 17 members, the lesion was
a persistent ductus arteriosus.

Conduction abnormalities are reported in families. Familial
congenital AV dissociation with ventricular capture in several
members of one family was observed by Khorsandian et al./13/
There is extensive literature available on the familial
occurrences of idiopathic hypertrophic subaortic steno3is. This
lesion is believed to be transmitted as an autosomal dominance
with a high degree of penetrance. Males are more severely
affected than female. Monteleon and Fagan /14/ studied three
generations of a family with four males member having mitral
insufficiency and aortic insufficiency and two of the four had
associated tricuspid insufficiency. A fifth male had only
mitral insufficiency. The female family members were not affected.
The mode of inheritance is suggested to be sex-linked.

There are many reports describing congenital heart disease
in individual families. The inheritance patterns remain uncertain,
but it is clear that the geneological picture is multifactorial
inheritance rather than simple Mendelian inheritance.
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SUMMARY

Congenital hear'. disease occurs in approximately 0.6-0.8
percent of general population. An increased occurrence is
noted in families with at least one affected member. The risk
of occurrence for the first offspring of affected mother or
father is at least 2.0 percent. This risk is approximately
three times the risk for the general population.

Probands studied by several investigators reveal an
occurrence of cardiac defects in 1.4-2.2 percent of the live-
born siblings. These probands have fewer pregnancies, more
miscarriages, and deliver mwe stillbirths than a random
group in the •_nerel population. In addition the offspring
of the probands m not manifest the defect in infancy.
These factors must be recognized, and when viewed in this
perspective, the percentages of incidence probably are low.
It is agreed that congenital heart disease does recur in
families. More attention should be directed towards obtaining
a careful family history which can provide information th&t
is helpful towards diagnosis and family counseling. More
prospective studies with long-term follow-up are needed so as
to provide more accm-ate statistical information on incidences
of congenital heart disease in families that have one or more
affected members.
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A symposium in Pcdiatric Cardiology is programmed for
1 Friday and Saturday, 12-13 March 1971, Letterman
I General Hospital., Additional information and reserva-

tions may be made by calling 415-361-4268 (Pediatric
Service) or 415.561-4275/4276 (Department of Medicine).
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OTITIS MEDIA
Management of Acute Infection of the Middle Ear

MAJ Henmy C. Reister I11, MC

Acute infection of the middle ear is common in the infant
and preschool child./l,2/ There is a predominance of this
condition occurring in this age group, as compared with other
age groups, and the seasons are probably mult-ifactorial. A
generalized zusceptibility to infections may result from limited
iumino-logical experience. SmvlJ children may also be disposed
to ear infections because of greater patency, shorter length,
and relatively horizontal course of the eustachian tube./3/
Moreover, they spend a relatively greater portion of day in a
recumbent posture. Some children are easily distinguished as
more disposed to otitis than their peers, and in this setting
some attention should be given to a variety of additional
factors. Environmental humidity below optimal leveis may set
the stage for superiniaction. Similarly, environmental irritants,
such as dust, lint, industrial, vehicular, or tobacco fumes,
could play a role. Allergy may be predisposing in those children
with chronic, intermittent, or seasonally impaired eustachian
flow secondary to nasal membranous congestion. Lymphoid hyper-
plasia, most common in the toddler and schoolage child, may
play some role. Rarely one may encounter a child whose infections
are due to ccepromised iununological or cellular defenses.
The incidence of infections declines sharply late in the first
decade .14/

The attack rate and actual total incidence of acute middle
ear infection is not known. One study suggests that one in 15
children below school age will have at least one attack per year.
There are no data to show that infections are more or less common
at this time in comparison with any past period. It does appear
that the complication rate in terms of such surgical problems

as mastoiditis and brain abscess has declined in recent decades.

j Much of what is written about acute middle ear infections
has had serious scientific limitations because it has been based
on more or less subjective observations. Diagnostic criteria,
as well as criteria for assessing success in treatment, have
depended mostly upon a clinicians appreciation of degrees of
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"bulge,", derees of "erythema", degrees of %rperemia", and
degrees of distortion" of "landmarks" and the "light reflex".
Yn anme simidies credence factors have been reinforced by having
xre than one doctor agree on the diagnosis, but the degree
to which this adds hard scientific data is moot. In short,
there is no study in acute ear infection analagous to quantitative
urine cultures in urinary tract infections. Nor is there a
"pyotitis" to analogize with `pyuria". Nor a '"acteri-earia"
to compare with asymptomatic 'Ibacteriuria".

As observed in the past, a byperemic phase has been
described as the "beginning" in the course of acute middle ear
infection./3,6/ This phase was followed by successive ones
of exudation, suppuration, and coalescence. More pertinent
than a description of each stage is recognition that the symptoms
and the visible derangements of the ear vary markedly. There
are no data presently available A just ty ',tment depending
upon tý.e stage of infection when 3. - r.countered - and none
to show how the success of therapy re.: ates to the stage at
which it began. We can only urmis(- taat each case which is
put into a treatment series is somewhere beyond early hyperemia -

and thus, identifiable as 'infected".

Such recognized "infected" ears have been studied bacterio-
logica&l-y iT. many ways. Data now available point out some
fallacies ±n previous beliefs and practices. Staphylococci
were once accorded a major role in acute ear infections. It
appears that this view arose from the now outmoded technique
of swabbing material from the canal of the draining ear. It
was once thought that throat cultures co-incident with acute
ear infection might reveal the pathogen. This is a major
fallacy./4t,7/ It was hoped that perhaps deep nasopharyngeal (NP)
cultures might relate well to the coincidental ear pathogens.
Looked at critically the value of a NP culture is slight at best.
Feingold, et al, /8/ wa. able to grow the ear pathogen from less
than half of sampled noses, and in less than ten percent was
the ear pathogen present in pure cUlture in the nose.

Presently one should view only a diagnoEtic aspiration of
the middle ear itself as a relevant source of bacteriological
data. At present one can assemble reports of thousands of such
aspirations./6,9,1o/ These reports vary in details but have an
essential similarity which serves us well in selecting suitable
treatment. Bacterial etiologi3s have been ascribed to the
following percents of cases: 50 percent /7/, 53 percent /8/,
59 percent /11/, 72 percent /6/, There are a group of miscellaneous
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organism in every :;teuf In al.1 studies the most Coemmz
pathogen is the pneum v oas which contributes betwen 30 - 50percent of bacterial cases. Hemophilus influenze (H. irfluenzae)

c ontriburtes abu 25 percent of emase in overall studies./Il/
Meu ag- ted R. influenzae cased 37.5 Percent of cases

under ape four and onmy 6.3 percent of cases after age fuur./8/
St=raptocQoIcux caused only 1.9 percent of cases in a series of

-,,ý•ery .young children and has an inclining incidence in school
a0e./12/ Bullous m~ingitis, often thohit to be of vira origin,

as sociated with bacterial middle ear pathogenS-in two
stude p p (5/9 cases) /8/, (10/10 cases) /12/.

The question remains: what causes the non-bacterial
fractiom of cases with apparent acute middle ear infection? No
answer is available. Studies of aspirated fluids for viral
And momoplaszal agents have been unrewarding to date./13/

,-Clinical observations have cerxainly linked otitil and N. pneumonia.e,
but proof of Involvement is absent./A4/ Gram staining of aspirated
middle ear fluid will correlate with 70 percent of positive
culvi.es and in 25 percent of the culturally-positive exudates
no bacteria will be seen./8/

At the presen+ t ie diagnostic aspiration of the infected
middle ear should not be a routine step. However, in any case
where resporse to therapy is doubtful aspiration is indicated
as a procedure for identifying such bacteria as resistant staphylo-
cocci or pseudamonas which would dictate unusual medications.

During the early hyperemic phase of acute middle ear infection
hearing is normal. It declines as th.e ear goes on to an exudative,
suppurative, or coalescent condition. About two-thirds of children
with such infections have a loss of 15 aecibels or more during
the acute phases./15/ In 12 percent this level of disabil ';y
periists for six months./15/ , et al, /16/ .fund that the
average time to return to fully normal audiometry was 23 months.
There is little danger of permanent hearing disability after a
single episode, but risk of such disability increases with
repeated attacks. Incidence of defective hearing in populations
with and without history of past otitis is very similar - running at
about one to two percent./16/ Audimnetry appears to have no
relevant place in initial assessment but may be of value in long
i Wmge follow-up.
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hc Clinical Picture

The clinical picture of acute middle ear infection is an
r., nble as the pathological changes in the ear and the range

n o athogens. Unfortunately, there are little data to associate
C. Oilnical presentation with any specific pathogen. Physicians
el e Ieft to deal with "acute otitis" as though they were dealing

a single specific entity, which, of course, they are not.
K ýý"ny episodes follow a prcdrome of several days' length which
c; .not be differentiated from a simple viral upper respiratory
infection. Fever is most often present but has no typical

.w~e. In one study mean temperatures of patients with sterile
c d(Ut, ear fluids were higher than those with bacterial pathogens./8/
Ii*n is generally thought to be present, but often it is not.
Ar• many as 7', percent have been found to be without any symptoms
referable to the ear (pulling, poking, head banging, discharge,
ow verbal complaint)./12/ In another study 47 percent were
free of ear cooplaints./i/ Discharge from the ear is not common.
Dt occurred in about 15 percent of children with acute otitis
In the pre-antibiotic era./6/ it appears less comonly now but
no specific figure can be given. Pyrexia due to acute ear
infection has triggered a great may "febrile convulsions". In
thi:z connection it is wise to remember that the bacterial spectrum
o" acute middle ear infection is highly similar to that of
teningitis. Moreover, it is clear that otitis may seed the
mfninges. Therefore, any child presenting with a convulsion
n•d a hot ear should have a lumbar puncture unless the physician
hns conpelling evidence that there is no meningitis. There is
n,,ý scientific data to link otitis with a specific 'ýparenteral
diarrhea". Nonetheless, diarrhea is not infrequently seen
concurrently with acute middle ear infection. This could be
due to pre-existing or co-existing viral infection.

Lcukocytes counts are of no value in establishing tie
diagmosis and do not correlate with the type of pathogen
5v nVolved../6/

'REATMENT

The treatment of the child with acute middle ear infection
c,.n be considered in terms of the aims of therapy.
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Refief of Pain

Pain if present, can be approached by either analgesics ori ~decompession. No data are available to ascertain the effective-

ness of any measure in numerical terms. Analgesia 7"ay be in the
form of aspirin by mouth, application of warm packs to the

--exernal ear, or installation of drops into the external ear.
Aspirin not only relieves pain but provides relief of fever.
Nxternal beat - such as hot water bottler or electrical pads -
is effective but should be used with due caution to prevent

-external burns. Installation of drops into the ear has no
proved value. Warmed dwops as a vehicle for heat mya be com-
forting. Medicated dr-ps have been associated with a higher
incidence of ccqplicati,,ns in at least one study./17/ Since
pain is considered to be due primarily to pressure on either the
distended drum or the inflamed otic mucoperiosteum, or both,
drainage is highly desirable. To achieve relief of prew,..e,
the first meusure to tak, is the application of nose drops.
Neo-Synepbrine nose drop& (Q percent) in a quantity sufficient
to bathe generously the nasal mucosa (generally 0.5 to 1.0 ml)
should be put in the child's nasal passages when his head is
banging back off the table. This posture should be maintained
for 30 to 60 seconds after installation so that the drops may
reach the torus area. Application of a dose in the office by
the physician s-,rves not only to reduce pain on an immediate
basis b, t to tetch the parents the proper method as well. If
this dose is effective in relieving pain, it can be repeated on
a • re nta (p.r.n.) basis. i+ t.e absence of acute pain nose
drops are best avoided because of their tendency to cause a
rebound congestion and their known ability to induce "rhinitis
medicame-tosa". Should the above listed measures fail to relieve
pain th linician's considerations may aPljopriately turn tc
myringo-. zay.

trringotouy has been used less and less frequently over
the past three decades. Critical studies have shown that its
only use is in the relief of pain. It does not have any
beneficial effect in reducing hearing loss or reducing late
sure cal couilications/l,I,6/ Moreover, it is not without
hazards. If required it should be performed by an experienced
operator with a mumnified infant or anesthetized child.

After relief of pain the parent will be most concerned
about fever. This should be treated with aspirin. In addition
the child should be spared over-dressing or an excessively hot
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environment. There is no data to indicate benefit frcm sponging
and alcohol baths.

Fiilitation of Nasal Airway

"Facilitation of normal nasal airway eondition and function
ioMMhbaiae attention. The more serous the nasal discharge

-the more effective ciliary action can be and the more effective
iay d*ehanical clearing of the airway can be. Such fluidity of
secretions can be enhanced by good hydration and by provisions

- of a cool vaplrizer in the environment. A vaporizer my also
serve a beneficial purpose in reducing airborne dust and lint.
Cool vaporizers also have an antipyrexial effect. Statistical
data to su'port these contentions can not be found. 'Narm"
'I;rizers maybe .tneficial but may put the patient and his
siblings in-.eboarwdy of a scalding; all parents should be
vwsrae! of this very real risk in use of heated vaporizers.

.. ae of an oral agent to reduce nasal congestion is most often
a part of the regimen suggested for otitis. This has theoretical
advantage but in the only large study in which such an agent was
tested in otitis it seemed to make no difference in course or
outccme./l/ Until more data become available to demonstrate
advantage or disadvantage oral decongestants will probably
remain a part of the recommended regimen but on a basis of
rather imprecise criteria at best.

Follow-up Visit

Follow-up is the next feature the clinician must consider.
He must impress the parents at the initial visit with the
necessity of having the child's ear looked at by a physician
periodically until it is normal, This will usually entail
several visits. Perhaps the first follow-up visit should be
within 2-3 days. This visit ostensibly is scheduled to find
out if the right treatment cholies have been made. However, it
may lead to false confidence. It is interesting that Bass, et al,/9/
found that ears finally judged ÷-rea+-ent failures were not
different from those successfully treated when seen at two and
seven days. This leads to a conclusion that the most critical
reinspection of the ear may be the one after the initial course
of treatment is completed. Visits before that time may best

be determined by the parentp' assessment of the child's response.
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"-Anibiotic Agents

.. efore- the development of antibiotics about 97 percent of
patients with acute middle ear infections got well without
documented murgical sequelae°/5,18/ After about a decade of
experience with the use of antibiotics the rate of documented
surgical sequelae wa reduced twenty-fold (from 3.0 to
,O•k mercent)./lO,6/ A few studies have been undertaken since
1940- -in which untreated controls have been included./20,5/

-Recentli studies on comparisons of medications /9/ do not have
untr•ated- controls. In general, treatment comparisons "lump"
together acute middle ear infections of all etiologies and, by
convention, exclude those infections in persons with repetitive
disease. It seems clear that we treat 100 percent of cases
of acute middle ear infections with antibiotics so as to spare
three percent from serious sequelae. Since we have absolutely
no vay to identify those who are at risk of these sequelae
(mastoiditis, meningitis, labyrinthitis, brain abscess) the
application of the antibiotics to all victims of otitis seems
clearly advantageous.

The data which have emerged on antibiotic use are sucn that
a wide variety of drugs must be considered effective in acute
middle ear infection. /1,4,,9/ From birth to age four (at
least) coverage should include an agent which counters Hemophilus.
At all ages an agent should be able to counter pneumococcus.
After the child reaches school age, streptococcus coverage is
important. In teenage, myrcoplasmal eov--ýsge may be of some
value. Various drugs have been scored ingly and in combination.
None have been -iformly successful,/il/ Most singles and
combinations fall in at least 20 perment of cases./9/ In
many studies the difference between the "best" and 'orst"
regimens is not significant./l/ Some agents offer the theoretical
advantage of single drug competence for the whole spectrum./9/
Others offer less coverage but fewer side reactions. Each
physician should decide what antibiotic drug and route is best
for his own patient in light of his patient's condition, peculiar
drug history, age, promise of compliance, and history of the
drug.

COMMENT

The measures suggested in this paper will lead to clearing
of the infection in the majority of cases. Patients who do not
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respond to this management may need a dii.r astic aspiration of
the middle ear flvLd to determine a bett', selection of anti-
biotic. Some will sally hai 3 failed to take their medicine for
the proper time) at the 1roper dose, at the proper intervals;
some may have taken the medicine and vomited it back up. These
possibilities deserve consideration in any follow-up where success
is elusive.

When failure to clear the ear is ,'-rsistent or frequent
relapses occur surgical and allergic considerations play a
larger role in management, but there are no good data to show
either the percent of cases in which these are involved or
their susceptibility to the consultant's efforts.

SUMMARY

-Acute middle ear infection is a common pediatric problem
and its management is more "art" than "science". I have shared
with you the best of what is known today about the condition
and the care of the child. The following points should be
remembered...

- Pathogens involved are most often bacterial.
1neumococci are the most frequent cause in all
age groups. In the preschool child, Hemophilus
is a lose second but plays diminishing role
with advancirg age. Streptococci are increasingly
important with the start of school years

- The era of antibiotic usage has seen a twenti-rold
decline In surgical camplications of otitis media.
Children with acute middle ear infection should
re'ceive an antibiotic suitable to their age and
personal history. A wide variety of agents are
useful.

Most important is follow-up until the ear i; normal.

Mliddle ear aspirations are not routinely advised,
but may be helpful in unresponsive cases.

14yringotnmy hv no role except in the relief of pain.

- Other aspects of management have no statistical support.
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GENITOURINARY INFECIION

CPT Bruce L. Pfuetze, MC

Most authorities believe that chronic renal infection,
which leads to early renal failure and premature death, often
begins in the pediatric age group./i/ All too often the
presence of smoldering renal infection is not diagnosed or
is treated inadequately. The pathogenesis of this condition
is poorly understood, therefore, prevention is difficult.
Despite adequate therapy, recurrences are frequent and may
progress to chronic renal damage if not adequately followed
up./2/ Recent long-term studies have revealel information
which provides the physician with a better understanding of
urinary infection. This knowledge should help decrease the
occurrence of progressive renal damage due to infection.

For the purpose of this discussion, urinary tract infection
is defined as infection of any part of the urinary system.
Urethritis and cystitis frequently occur without renal involve-
ment. Pyelonephritis may occur by hematogenous spread, however,
most cases of pyelonephritis probably occur secondary to
ascending infection. Thus, management of both upper and
lower urinary tract infections is important to prevent pro-
gressive renal damage. Infection in an uncontaminated specimen
is defined as bacteriuria. Pyruia will be present in only
50 percent of urinary tract infections./i/ Pyruia may also
be present in the absence of infection./l/ Therefore, pyuria
cannot be used to diagnose infection. By using proper collection
methods, bacteriuria should be used as ±he criteria for infection.
Suprapubic aspiration or urethral catheterization bpecimens
should be sterile in the absence of infection. These methods
are usually not necessary bsetause reliable information can
often be obtained from a properly collected mid-stream clean
catch specimen./3/ A colony count of greater than 100,000/ml

-* pure culture is indication of infection. If the colony count
is mixed or between 1,000/a1 and 100,000/ml, the test should
be repeated. If one is still unsure after repeat clean catch
specimens, he should perform a suprapubic aspiration or
cathet arization.
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Although some physicians uih' argue that bacteriuria
itself should not be equated .:'.h infection, most authorities
now agree that bacteriur3 r° does in~dicate infection./4/ There
are few people at th. cime who are willing to follow a group
of asymptomatic b.•ceriuric children and look for progressive
renal damage. Aenal scarring has been noted to occur radio-
graphicaliý zn children with asymptomtic bacteriuria./5/

CLINICAL FINDINGS AND PATHOGENESIS

Clinical findings in pediatric patients with urinary
tract infection are variable and often neglected. In the
infant gastro)intestinal symptoum are common. Pyelonephritis
in the newborn is often part of it more generalized picture of
infection. In childhood the patient may have fever, irritability,
vague abdominal complaints, anoreJsa, enuresis or other non-
descript, complaints. The older child more often presents with
frequency, dysuria, urgency, fever, back or flank pain;however,
he too may have obscure complaints. Kunin /2/ has demonstrated
that marn of these patients may be asymptomatic. This should
point out the importance of considering urinary tract infection
in almost any patient where the diagnosis is in question.

Cone iderable information has been obtained from laboratory
studies; however, interpretation is difficult. Clinically,
certain variables appear to have a close relationship with
urinary tract infections and give support to various theories
of the pathogenesis.

The difference in incidence between malet and females
needs to be considered in any theory of pathogenesis. Under
three months of age, the incidence of urinary infection is
approximately equal./6p8/ The male is especially predisposed
during the first month. Although this may be due to the greater
number of severe congenital urinary tract malformations in the
male /6p32/ other factors could explain this difference. Male
infants have an increased susceptability to infections in
general. After the neonatal period, females predominate, which
is often attributed to introduction of bacteria into the shorter
female uiethra. During the ages of highest contamination of
the perineuz (below age three) many investigators have noted
an increased incidence of infection of females./7/ It has
also been noted that Enh±i a CgI. (F. cQ=) occurs as the
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single infecting agent in approximately 80 percent of uncompli-
cated first urinary tract infection in females./8/ Serotype
studies also revealed that the same organism was frequently
noted in the feces at the time the urinary tract infection was
noted. These factors gpve support to the "dirty perineum
theory" - the close proximity of urethra to anus and the shorter
urethra in the female predispose the urethra and subsequently
the bladder to infection. Studies of periurethral contamination
comparing various ages support this view./9/

The role of obstruction and stasis appear to be important
in the incidence and perpetuation of infection. Obstruction
may occur within the kidney, ureter or urethra. Experimental
studies have demonstrated that micro-obstruction of renal tis-
sue greatly increased the incidence of infection. Clinical
and experimental studies support the view that obstruction and
stasis predispose to urinary tract infection. Frequently, it is
difficult to demonstrate obstruction - such as bladder neck
obstruction. Smallpeice /10/ states that the majority of cases
of urinary tract infction in girls are nonobstructive.

Vesicoureteral reflux according to most of the recent
literature is abnormal./6p49/ It has a definite relationship
to infecting of the urinary tract. Reflux is present in
30-50 percent of children with urinary tract infections. Most
authorities now believe that vesical infection is usually the
cause of the reflux./6plS/

There are many other factors which have a close relation-
-hip to infection. Calculi may oause obstruction or act as
foreign bodies. Although there is a cl1de relationship between
calculi and infections, it is often difficult to determine
which is the primary event. Any condition which damages the
kidne- has a strong association with infection - such as diabetes
mellitus, hypokalemia, and renal papillary necrosis. The intro-
duction of foreign bodies and instruments is related to an in-
creased incidence of infection. If the urinary tract is normal,
however, it is difficult to introduce with catheterization
infection which will persist,/ll/

RECURRENCE

Management of urinary tract infections is complicated by
frequent recurrence. According to Kunin /2/ "recurrence is the
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siuigle most "iuortant obstacle to be overcome if any preventive
program is to be successful." He presented his data en a long-
term study of the epidemiology and natural history of urinary
tract infections./2/ This study was conducted over a 10-year
period and includes follow-up of 156 girls with persistent
bacteriuria - 126 white and 30 Negro. Most of these patients
were treated with short term (two weeks) antibiotic therapy.
Recurrences were detected on 321 occasions. E. coli was the
most common organism found and persisted as the most frequent -
accounting for 72 percent of recurrences. Other common organisms
included Klebsiella-enterobacter (16.5 percent), Proteus
S5.0 perc t, I lococus (5.0 percent), and Pseudomonas
1.2 percent).

Serologic studies of E. coli were done to determine if the
recurrence was due to reinfec-tio or persistence (recurrence
of a supressed infection). If the same organism was recovered
it was assumed that this was fue to persistence. It is possible
that many of the persistent eases may also have been reinfection
with the same organism. Therefore, it may be concluded that
recurrence is due to reinfection in the majority of cases
treated with short term antibiotic therapy.

The relation of recurrence to time after treatment was
evaluated. The first two years was the time at greatest risk
after any course. In this study each treatment removed about
20-25 percent of white girls into long-term remission. This
was noted to be true regardless of the number of treatments.
Negro girls seemed to have less recurrence after each treatment -

however, the group studied was much smaller. According to
Kunin's study /2/the number of girls requiring multiple treat-
ments decreased with time and after several years only a small
number of bacteriuric girls remained.

From statistical analysis of these data there appears to
be a predictable nature of recurrence depending on certain
variables. The percent remaining with recurrent infection
seemed to be alfecteO by the race or age of the individuals
but was independent of vesicoureteral reflux or the socioeconomic
status of the patients. This study demonstrated that rates
of recurrence among previously bacteriuric girls, even after
they had been free of infectiorn for several years, were still
much higher than the normal populttion. These data also point
out that the longer a girl was frte of infection, the less
chance there was for her to have a -ecurrence. I arriage and
pregnancy were much more likely to bt associated with bacteriuria
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and symptomatic urinary tract infection in girls who had
previously been bacteriuric - even if they had been free of
infectiion for years.

Urological Evaluation

Once a child has been proven to be infected it should
be decided whether further urological studies are indicated.
This is not usually a straight forward situation and frequently
depends on whether close follow-up will be possible. Other
factors such as age and sex are important. All males in the
pediatric age group should have an intravenous pyelogram and
a cystourethrogram following their first urinary tract infection.

All girls with a second infection should have an intravenous
pyelogram and cystourethrogram. Cystoscopy is also frequently
indicated. Girls with their first urinary tract infection that
present with clinical signs of pyelonephritis (fever, back or
flank pain, abdominal discomfort) and urine analysis consistent
with upper tract involvement also deserve at least intravenous
pyelographic studies. In most cases these studies are done
after the patient has been adequately treated. Occasionally
further studies may be required by the urologist.

TREATMENT

If microscopically the patient is infected, he should be
started on a sulfonamide, such as sulfadiazine or sulfisoxazole;
and the urine should be sent for culture and sensitivity studies.
Recently the Medical Letter* recommended a sulfonamide and stated
that ampic l1in and tetracycline had not proven to be superior
for initial therapy. The use of sulfonamides initially for the
treatment of acute urinary tract infections in the outpatient
setting has been recommended by others./13/ If the organism
is sensitive to the sulfonamide the urine will be sterile within
48 hours./ip926/ Therefore, the patient's urine should be
re-evaluated microscopically three days after initiation of
therapy. If there is still evidence of infection, the patient

*Medical Letter. Vol 12, 12 Juie 1970.
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should be started on tbe least toxic antibiotic for which the
organism is sensitive. Ampieillin and tetracycline (only in
children over eight years) are probably the drugs of choice
if the organism is sensitive. Furadantin®is also frequently
effective, and other than nausea, has relatively few side-effects.

Treatment of acute urinary infections should consist of
two to six weeks of antibiotic therapy. Pryles/1p92/
recomeends that all initial acute infections be treated with
DaI dosage of an appropriate antimicrobial agent for a
minium of six weeks. This is based on observations that the
recurrence rate is less after six weeks of treatment than
after four or fewer weeks and the same as that after three
months of treatment. Recurrence after two weeks of therapy
is due to reinfection in at least 80 percent of cases as shown
by Kunin./2/ He prefers to treat for two veeks and follow
closely for recurrences. Fifty percent of the patients
will have recurrence within the first year and 80 percent
will have recurrence some time in the future./2/ Therefore,
follow-up is the most important aspect of treatment if one
is to prevent renal damage. Cultures should be obtained at
tuo week intervals for several months following treatment.
Cultures should then be obtained about every three months for
the next year. After this time these patients must still be
followed closely with periodic urine cultures because they
are at much greater risk than those who have not had previous
infections.

Most "treatment failures" are not due to persistence, but
rather reinfection. However, those recurrences which are due
to persistence are move difficult to cure. In general, this
group is more likely to have organized and functional abnoi•malities
of the urinary tract./13/ Further urological evaluation
including cinefluorographic studies are indicated./1p926/ Any
lesion producing obstruction or severe reflux should be
surgically corrected. Frequently after proper corrective surgery
these infections will respond to antimicrobial therapy.

Vesicoureteral reflux is common in children with urinary
infection but has a natural tendency to improve with conserva-
tive treatment. Severe vesicoureteral reflux has been noted
in children without urinary tract infection. According to
Brumfitt and Reeves /13/ "surgical treatment should be reserved
for children with uncontrolled infection associated with reflux,
in whom progressing renal damage has been demonstrated." Many
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authorities would disagree and insist that one should not
wait until progressing renal damage is noted. In either
case, provided infection can be controlled by chemotherapy,
surgical correction of vesicoureteral reflux is contraindi-
cated./13

There are always stubborn infections which persist despite
absence of an anatomic defect. These infections are commonly
due te resistant strains of gram-negative organisms. Sulfona-
mides are often not effective./Ip926/ In these cases sensi-
tivity studies should be considered and high dosage treatment
given for two to six weeks with frequent culture and sensi-
tivity evaluation. Attention should be given to urinary pH.
Host antibiotics are more effective if the urinary pH is
adjusted for the particular agent./13/

CONCL UO.-N

The physician must bo av're that prevention of progressive
renal damage due to infection is possible. However, strict
criteria for dtagnosis and proper management are necessary.
Follow-up of these potients is by fax the most importanrL single
factor.
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ENURESIS

M 'ULa"ry Rork, MC

Enuresis is a cn problem, cae which has been recognized
and written about &! far back as 1550 B.C. Today? the amount of .,

literature concerning enurasias in stw.,re q. However, the under-
standing of this problem is just aginning. Proposed treatments
for this entity over the last 3400 years, based on no apparent
understanding of enureuis, are fascinating to review./l/ The Eber's
Papyrus, the first kpown medical writing +o mention enuresis
recommended as "a reedy for incontinence of urine: Juniper berries,
one part; cyprus, one part; beer, one bennu measure.

About 3,0O0 years later, in 15•1 A.D., in the Boke of Children,
written by Thomas P•aer, the "father of English pediatrics", we
find in the section "Of Pyssing in the Bedde"...

Many times for debility of virtus retentive of the reines
or bladder, as wel olde men as children are often times
annoyed, when their urine issueth out either in their
sleep or waking against their wyles, having no power to
reteine it when it cometh, therefore yf they will be
holpen, fyrst they mut avoid all fat meates, til ye
vertue be restored againe, and to use this pouder in
their meates and drynkes.

Take the wesande (trachea) of a cocke, and placke it,
then brenne it in pouder, and use of it twise or thryse
a daye. The stones of an hedge-hnufe poudred is of the
same vertue.

Item the clawes of a goate, made in pouder dronken, or
eaten in pottage.

If the patient be of age, it is good to make fyne plates
of leade, with holes in them; and lette them lye often
to the naked backe.
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Other prepa•ations invoked during the last four centuries
have included such things as the cerebrum of a hare which was
round and inbibed, the lung of a kid, either eaten or made into
plasters, the bladder of a young breeding saw pulverized and
imbibed, or the dried comb of a cock ground and scattered on the
bed of the wetter vithout his knowledge. Attempts were made at
research to filr- a more effective treatment, and it is stated
by one .....

I Woolf know from experxience that the flesh of a
ground hog checks the flow of urine so that if it
be frequently administered, it prevents the passing
of urine. Although in this matter, there seems to
be controversy because Avicerna asserts that the flesh
of a hedge hog softens the bowels and provokes urine,
so too, Rasis. Yet if one considered their dicta that
he will understand what is said is true. The experiment
is true and has been proven by me.

Among a re direct metbods of treatment were the obstruction
of the uz• .a by either claming the penis or sealing it over
with collodian, placing a balloon into the vagina and inflating it,
ligation of tht penis with a string, typing a knotted towel or a
steel spur into place in the sma1 of the back to prevent the child
from lying on his back, or cauterizing the urethral meatus to make
it painful to urinate. It may be that some of these treatments had
value, but one would wonder about the morbidity associated with a
cure,

In more primitive areas of the modern day work, mystical and
magical rites are still practiced. The Bantu tribe of South Africa
sacrifices the flesh of the cheeks to allow the "bad blood" to
escape and thus, hopefully, stopping enuresis./2/ Eborcism and
invocation of supernatural forces is also used by other primitive
trib"s. In West Africa, the child who continues to wet the bed
af÷er age four is first beaten. If this fails to cure the enuresis,
a hes are poured over his head, and he is chased into the street
b7 other children who chant and sing after him, "adida ga ga ga
( = urine everywhere)". The Navajos, although bothered little by
most behavioral abnormalities, are quite upset by bedwetting. In
this tribe, the treatment of an enuretic child is a "magical" rite -

the child must stand naked with his legs spread over a burning
bird's nest. If this rite fails, other measures are instituted.
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EnrEmn is was recognized as a frustrating affliction even by
Surch, 1i the -Middle Ages, and prayers of supplication to

7- t. ratherine of Alexandria, on each November 25, were offered
for the benefit of all enuretic persons.

It -is'VIfo6rtuate that the suggested treatments shed little

=1ý f) on the tbkgtt' of their advocates concerning the cause of
-I• 'a. As iW'sm .i and magic faded out of medicine, a good

Adtee of knmuledge about many other afflictions was acquired.
The 1scourge of di~htheria and poliomyelitis lost prominence on
the list'of ain's diseases. Heart defects were found to be operable,
and skills were developed to red,,ce the morbidity and mortality of
surgery for conger-i% carldac diseases. Unfortunately, problems
affecting menksd such as the cammon cold have remained an enigma,
In recent yarr much has been learned, but the resolution of many
of these entities, including enuresis, remains a goal in the future
of medicine.

Present concepts surrounding the etiology of enuresis are
many./3-10/ These theories are often tested with ill-devised
studies, and frequently only result in adding a degree of confusion
to the picture./7,9,11/ It is difficult to establish among various
workers a consistent definition of enuresis and so it should not
be at all surprising that criteria for various studies are subject
to a great deal of criticism. This paper, offers a general approach
in handling the patient who presents with the complaint of bedwetting.

It is well-known by those working with enuretic individuals
that a family history will usually reveal at least one of the parenAts
was enuretic /9/ or other enuretics were in one of the parents' families.
This observation led Otto in 1830 to write of "congenital enuresis" /1/,
a term which may still be found in the literature./12/ Halgren/!3/
observed a higher incidence in frequency of enuretics in both of
identical twins as opposed to fraternal twins. Others /2,14/ have
also shown a high incidence of enuresis occurring in siblings of
enuretics whose parents were enuretic.

Maellner /4/ after studying 1,000 pediatfic patients declared
that '"primary enuresis is due to the improper development of adult
urinary control which leaves the child with a bladder capacity which
is too small for its age and stature - a theory which is also held by
other workers./2/ The feeling of these individuals is that enuresis
can be resolved only when the bladder reaches a maturational lerel at
which time it will hold up to about 12 ounces of urine. Muellner states
that, by controlling the child's urinary output during the day to
enlarge and distend the bladder, enuresis can be cured. This program,
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however, takes 3 to 6 months in the hands of parents who are
""intelligent -enough to follow the training scheme" and children

"Who are matue enouh to cooperate".

( bvious cwganic pathology includes uropathies /2,3,9/ and
certral nervous system abnormal.ties. Urethral obstruction, ectupic
ureter opening into the arethra, -.verticulum or the urethra and
other obvious lesions such as meningoryelocele and epispadius result
ir. enuresis. Infection has been found to be associated with, bed-
wetting, but is thought to be a cause usually only as a result ofSytitis./lO/

Also there has been shown a great deal of interest in the
relationsohip of abnormal electroencephalograms (EEG) patterns -with
enuresis./l1-3,7/ Several workers have shown that 39 to 46 percent
of the e..uretic patients studied have unusval EEG activity. These
patterns my vary from a borderline normal-abnormal WFC-, to a small
percent who demonstrate actual seizure activity. It has been stated
that enureais may represent an immature or primitive form of epilepsy./3/

An observation resulting frr REM studies in enuretic and
normal subjects has been presented by Di Perri and Laura./15/ The.le
inve•tightors placed indbfel-ing catheters in enuretic snd non-enure-ic
individuals. While the subjects were sleeping, eziough water was
instilled into the bladder to cause firing of the detrusor reflex,
wltch, under normal conditions would initiate urination. In the
normal subject, it was noted that before activation of this reflex,
a cerebral arousal response was obtained and the person awakened.
However, in the emnretic, sleep levels were only transiently changed,
progressing, for example, f'rcm a deep phase to a lighter phase of
sleep without any clinical sign of awakening when the detrusor reflex
was activated. The deep sleep /2t,1,12/ noted by parents in bed-
wetters my be in some part due to this unusual sleep manifestation.

In recent years, the psychophysiologic theories of enuresis
have become quite popular./l,2,7,9,16/ Volumes of papers during
the last four decbles have been offered in an attempt to explain
bedwetti,,g. Breger /7/ in his paper discussing the psychobiological
approach to enuresis concluded that there were three factors to
consider as causes of enuresis - organic, heriditary-constitutional,
and psychogenic. The first two have been conmmented upon. Under
psychogenic, he included toilet training pathology which resulted
frcyn a cultural lack of adequate training and deficit in communica-
tion or inappropriate training methods on the part of the parent.
Here, two extremes in attitude may be noted: (1) that Jn which
th.,re is no concern of the paren't toward toilet training, or
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(2) the opposite in which the parent expects early training and
assumes a harsh,, punitive role and placed excessive and unrealistic
demands on the child in training. (It is interesting to speculate
on the cment of one lecturer that enurpsis is a form of 'weeping
frcm the bladder" for want of love.)

4r

-'TREATMENT

Although each of the previously mentioned factors (genetic,
maturational, pathological, habit dificiency, and psychophysiological)
play some part in the etiology of enuresis, none can singularly
explain it. Each patient has his own combination of factors which
m3kes hiA an individual case./9,10/ It is obvious that some children
with enuresis will require referral to various services for treatment
of this disease. A neurological deficit or urinary tract abnormality
may eventually require surgical intervention. This necessitates a
complete history su'u a thorough examination for physical abnormalities
before progressing on to treatment. Some suggest that the basic
evaluation includes a urinalysis and urine culture, an intravenous
pyelogram, and in some cases a cystoscopic exemi nation and a voiding
cystometrogram./5/ The necessity for each of these procedures must
be considereCI for each patient in accordance with his age, and the
physician's clinical judgment./2,7/

Other patients may require varying degrees of psychotherapy.
Treatment for enuretics has been primarily directed, in the past,
toward counselling and suggestion./1/ Presently, some workers think
that short term psyc~othera.y may not be any more useful than no
psychotherapy./9/ It must be kept in mind that enuresis can be a
symptom of an emotional disorder, and although it can be treated
as an individual disease, it may be in some patients only an outward
manifestation of a deep-seated emotional problem. In these cases,
long term psychotherapy may result in resolution of c xresis; and
the symptom and the i.llness may be treated concurre- •; ./9/

The current trend in treating enuretics i t - • pharmacological
method, but there are also other programs availabl vhich have a
long standing popularity.

One of the most populai *rograms is based on co..,, ioning./l,2,
9,12,17/ This type of therapy is availab3e commercia. .y and may
be obtained without a physician's recommendation, although it is
used by many practitioners. This form of treatment is geterally held
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in ill repute by some therapists* though others are lesi critical
of its use./9/ Conditioning is achieved by placing ',A electrical
device on the bed, which sounds an alarm when activated by urine.
When the alr sounds, the parent must also awakM. to see that the
child has been aroused, and to assist him to tVe toilet if necessary.
Mhe child is also encouraged to increase his iluid intake during
the day and before bedtime in an effort to increase bladder size.
Within two to three weeks, bedweting has either decreased or dis-
appeared in those children who wi'.l benefit by it. Over a long
period, this propra results in r. 40 to 0 "percent resolation of
enuresis./2,9,17/

The innediate drawbacks to the use of this procedure are
significant./9/ The priiuay obstacle is the cost. One company
quotes a rate in excess of $300 for a 45-day conditioning period.
This fee is reduced for welfare families. Another potential obstarle
is the cooperation demanded on the part of the parents and child to
obtain resulzs with the program. There have been burns reported
following the use of these devices, but generally, those which are
on the market today are quite safe./18/

Another form of treatment deals primariJy with counselling and
suggestion./1.,2/ Although this is a time-honored method /1/, it may
not in fact be of much use in achieving results directly./9/ It is,
however, necessary to approach the patient with a positive attitude.
The family's attitude toward the patient should be structured to
reduce the stress he is encountering from bedwetting. Those involved
in therapy with the enuretic patient should be instructed to adopt
a positive, non-punitive attitude. It is also necessary to organize
the family to work as a unit when dealing with this problem.
Conflict between parents in response to a wet bed and inconsistency
in attitudes adds very little to a child's confidence in treatment.

Time is also known have value in the treatment of enuresis./2/
Unfortunately, when a family requests help, it is no satisfaction
to them to know that relief will come with puberty or adolescence.
Generally, the child has been restricted from peer activities and
finds himself socially isolated, and can not afford to wait. However,
it should be made clear to parents that bedwetting, except in severe
cases with emotional disturbances, will usually stop with time.

*dPersonal Comimication, LTC Charles K. Cordes, MC, Chief, Child

Psychiatry Service, Letterman General Hospital.
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The time-honored practice of restricting fluids before bedtime
mw be instituted, but in view of Muellner's work /4/ it appears
that foreil fluids to distend the bladder and encouraging the child
to hold his urine• my be more effective./4,l7/

The child may also be given an alarm clock to set for a certain
time after going to bed so that he may waken and go to the toilet.
Generally., this is not Successful, but it seems work to in some cases.
A program of rewards for "dry nights" may also be tried, although
this can be very discouraging to some children who do not respond
easily to suggestion. It may also be used unwittingly as a type of
punisbment on the part of the parent.

The bedwetter can also be asked to assist in the task of clean-
ing up behind himself, thus relieving some of the pressure on the
parent and if he is old enough to change his bed and his clothes,
prefers doing so by himself rather than have his parents assist.

As stated before, unfortunately, many patients with enuresis
do not respond to short term counseling./9/ Depending on the cir-
cumstances involved, i•. may be necessary to progress to the use of
medication. If a chiild is young enough that bedwetting
is not curtailing social activities, counseling may be extended,
and "tincture of time" be prescribed. However, in the case of an
older child, who is "different" because he can not stay overnight
at a friend's house or will not go on a camping trip because of
fear of wetting /23,691#19,20, t/ his bed, pharmacological treatment
is indicated.

Imipramine hydrochloride (Tofraniloj) is currently the popular
medication; /8,11519,20,t / desipramine /6/ (Norpramin®, Pertofrane@)
and azitriptyline (M. avil®) are also used but not as frequently in
the United States. Other agents such as belladonA, atropine and
probanthine which cause urinary retention have also been used./2/
Dexedrine was considered at one time to have some value but it is
i•nown now that it has little value. /12/

The mechanism of imipramine in bedwetting is not understood./l0,20/
Parents note that the child is easily aroused to go to the toilet,
and usually does so by himself for 4he first time in his life while
taking this drug. It may be that this drug acts in some manner to

tNocturnal eriuresis in children. Medical Letter 11:19-20 (7 Mar) 1969
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coordinate cerebral cortex and the bladdsr./11/ There are many
Iher theoriek based on its antidepressive character, its action

as a stixulant, and ite parasiWatholytic q!Jalities./11,20/
Regardless of wbat causes it to work, double blind, controlled
studies and individual reports have shown that it does have a
s...•ifi, mt value in relieving bedwetting./8,11,19,t/ Unfortunately,
it does not establish a long term cure, and the relapse rate follow-
ing discontivance of the drug is high./fl,19/ The drug may be
potentially hanua, /19,t/ and close follow-up of patients receiving
this medication is advised.

No easy method is available for treating enuresis at this time.
A satisfactory understanding of the problem still needs to be
achieved. Methods of treatment now involve conditioning, counselling,
and psychotherapy, the use of drugs, and time - all have their
advwtages, and each has its draWback, Those must all be considered
in tailoring the program to each patient's individual needs.
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If there is any possible means of increasing the common wisdom and

abiliy of mankind, it must be sought in medicine.
-DESCARTES
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ASTHMA
Management of the Child Who Wheezes

MAJ Owen P. O Meara, MC

Asthma in a word with various meanings. To the
patient it means wheezing respiration no m.tter
what the cause. The allergists thinks first of
bronchospasm due to specific hypersensitivities.
To the psychiatrist it is merely a psychosomatic
disorder indicating psychological maladjustment .1/

H. Corwin Hinshw

The above statement gives saoe idea of the diversity of
opinion that exists among pbysicians about the nature of asthma.
There is, perhaps, no other disorder in childhood that causes
more emotional reactions in patients, parents, and physicians.
The disease somehow affects almost everyone in the patient's
environment. The purpose of this paper is to give a few
suggestions about the day-to-day outpatient management of the
asthmatic child. The management of status asthmaticus is
another question and will not be considered here.

During the years 1959 to 1961, it was estimated that 74.3
out of every 1,000 children in the United States were troubled
with either hayfever or asthma./2/ One-third (approximately
1.5 million) of these children had asthma. The cost of their
medical care is especially frightening when one contemplates
the added expense if they require inpatient care. I want to
stress, therefore, outpatient care for these children and to
point out that the reasons for optimal outpatient care are not
all financial. There mist be a rational and consistent out-
patient program for the asthmatic child. He not only has asthma,
but his asthma may led to other forms nf chronic disease./2/
Poor mwunaement early in life may result in his becoming a
pulmonary cripple who constantly wonders where the next breath
o-. air is coming fror For this unfortunate individual, the
definition of asthma is simply "I can not breathe".
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All that wheezes is not asthma...

Before specific therapy for bronchospasm is undertaken,
other causes of wheezing respiration in the child must be ruled
out -- bronchiolitis, foreign body aspiration, external com-
pression of a bronchus or airway, cardiac failure, aspiration
pneumonitis, bronchiectasis, tracheoesplageal fistula, pneumonia
of various causes, and others. All of these disorders have
one aspect in coumo with asthma -- obstruction of the airway.
No matter what the cause of obstruction in an airway. the
patient's response is much the ame. It is, therefore, to the
relief or removal of this obstruction (and preferably to its
prevention|) that the physicitn must address himself.

FORMULATION OF A THERAPEUTIC APPROACH

There are a variety of components or factors that merge
together and result in what we call asthma or the wheezing
syndrome. Because of this variety of factors, there must be
a variety of therapeutic approaches as well. We must not lose
sight of the basic fact -- the most important pathophysiological
mechanism-of asthma is the reactive airway. Why some individuals
are born with predisposition to reactive airways disease is
not clear, but this predisposition can be noted early in an
infant's life. Figure 1 presents some of the etiologic factors
which appear to lead to the wheezing synL me./3/

One may see there are different lines of development
from predisposition to reactive aleway disease to true asthma.

* The goal of optimal outpatient manigement, of course, is to
put a block at as many locations as possible along this line
of pathophysiological evolution.
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PRE=DISPOSITION (? Hereditary)-

Respomnive Bronchi

ALLERGENS I;;E;CTýýIRTA 'R:FLEX PSVHOGEUIC ýEXERCISE a
* -' -%JPhýV" IW& HYPRVENTILATION

AS1THMA

(Whazing Syndrome)

FI& 1. Some of So etiolog facton whic appear to tad to te wheezin, syndrome am sbown in
in this utusrlaO., The most important pathophyaloiokca mecalanum of asthma ix the reactive airwy.
Adaplted A. ion~so ad Wrd1/31j

PREDISPOSITION REACIIVE AIRWAYS

This step in the chain of events -- predisposition -- 4 reactive
airway -- is perhaps the most difficult to block. There are no
laboratory tests or plmonary fuiction tests which give us any
clear indication that an individual has hereditary predisposition
to reactive airways. A family history of asthma or allergic
disorders is all the physician may have as "facts" and all he
may be able to do is advise the parents on how to prevent the
child's having contact with the specific stimulants that trigger
bronchoaopsm. Sometimes even this simple brand of preventive
medicine can not be effectively practiced because of environmental
circumstances. It is imperative, however, that the physicia1begin to sounsel the child's parents as soon as the child presents
with symptoms bronchospasm, (even if the patient is an infant
with the symptoms of bronchiolitis).
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IJ

The Avoidance of Afetgens!

It would be naive for one to suggest to a parent that he
keep his child way frt all the allergens which have been known
to result in the stimulat!'• of bronchospasm. I will comuent
on three cc== ones -- house dust, pets, geographical location.
House dust is one of the more serious stimulants to allergic
disorders. A hysician my be able to give the parents a brochure
which will help them to make their home as dust-free as possible.
Often, however, the family is financially unable to do a com-
pletely adequate job of this. Then, if there must be an alternative,
the physician should spend time instructing the family how to
keep dust-free a limited area of the house -- the part where
the child spends the greatest amount of his time which is probably
his bedroom. Another problem which invariably arises with regard
to allergic children is the subject of pets, and this can become
a highly emotional topic. If a child shows definite allergic
symptoms when playing with a certain type of animal then that
type of contact should be avoided but he should not be deprived
of having a pet to which he shows no signs of being allergic.
Geographical locations -- where one lives -- can make life
unpleasant for the individual with allergies, particularly those
places with a high ratio of polutants and pollens in the air.
How a family deals with this problem is more a matter of how
convenient it is for a family to move than anything else. Mcst
often this type of escape is sinply not practical.

The Avoidance of Infections

It is virtually impossible for a schoolage child to avoid
contact with other children who have upper respiratory infections.
One can only emphasize that when the child with reactive airway
disease does come in contact with these children and becomes
infected himself, then he must have rest and proper medication
promptly.
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The Avoidance of Physical and Chemical Irritants

In the metropolitan area of this country it is virtually
impossible to avoid contaminated air, but the pollutants and
irritants expelled into the child's environment by other members
of the family can be controlled. They should be encouraged
not to smoke in the presence of asthmatic children, and to
abandon hobbies and activities which lend themselves to the
production of dust, smoke, or noxious fimes. There is no
sanity in recoaending that a family move half way across the
country to avoid. a polluted atmosphere id&-&ihe father is
continuing to use a paint sprayer in the basement of the house!

The Avoidance of Hyperventilation and Excessive Exercise

The effects of hyperventilation or exercise have been
shown on the reactivity of the airways./4-6/ A child who knows
he can trigger bronchospasm k4;lply by breathing fast has a
very powerful weapon in seeing that he gets what he wants.
As far as exercise is concerned, T would recommend that it be
limited only when it appears detrimental to the child Telling
the ehd that he may not participate in sports or other
activities involving expenditure of energy can be disastrous.

Pharmacologic .Aids of Management

Usually the environmental controls are met with limited
success and the use of pharmacologic aids is warranted. The
most easily accessible of all medications is water -- plain tap
water, soft drinks, juices of any kind,weak tea or any other
dilute 14.quid of a water base. The encouragement of large
quantities of water intake is perhaps the one most important
thing the parent can do for the child when the child first
becomes symptomatic. Water is the best prophylactic agent
against the obstructive nature of viscous bronchial secretions.

Medic&tions that relax bronchial s-ooth muscle, leading to
bronchodilatations, can usually be relied on. The most time-tested
of these is epinephrine hydrochloride which is usually giver
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subcutaneously in the form of 1:1000 solution, in a dose range
starting at 0.01 cc/kg body weight. This dose should never
exceed 0.5 cc in any single dose in any child. It can usually
be repeated every 30 'mirtes, twice or threv. times. If one
can not see a response after two or three administrations of
epinephrines, it is fruitless to proceed with this drug. Also,
it may be an indication that the child is in a state of acidosis

which lakes the dru ineffective or that the child's primaryproblem is infection.

The next most commonly used bronchodilating agent is
probably isoproterenol hdrochloride (IsuprelP). This is usually
given to children with asthma in the form of a nebulized spray
(concentration of f1:460). Two to three deep breaths of this
spray can be taken every three to four hours. Isuprell should
be used only when the use of epinephrine has been discontinued.
The use of them together may cause complications. (I would
like to interject a word of caution about Isuprel@. A child,
especially the a scent child, should not be given a nebulizer
containing Isuprel to take hone and to use at will. Children
of this age have a tendency to over use this form of medication.
Medihalers and nebulizers should be under strict control of the
parent who has been instructed by the physician.)

There are some broxachodilators used in the management of
childhood'asthma which have a combination of ingredients in
the product. The three most accepted products conbine theophylline,
ephedrine and a tranquilizing drug such as phenobarbital, although
one brand uses atarax. One brand also adds potassium iodide as
an expectorant. In ny experience, the addition of potassium
iodide has limited value,( and besides, I have found water to be
the best expectorant available!). The use of one of these products
is most effective if it is begun at the time the child's symptoms
begin. The doses are determined by the amount of theophylline
in the medication, and the dosage should not exceed 10 mg/kg/24 hr.
It is difficult to state whether the use of atarax is superior
to phenobarbital. Atarax does appear to be indicated as an
alternative when one sees a child's response to phenobarbital is
increased activity and increased irritability. At the present
time there are no good control studies to indicate that either
of these agents is superior to the other. Atarax is ex.pensive
and this may be a limiting factor in the frequency with which
it is used.
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Use of Antibiotics

Antibiotics should be started when the child with wheezing
sho4s the least sign of infection and When the wheezing is
unresponsive to bronchodilator therapy. I favor the use of
erytbrou'cin or penicillin in these instances. Erythromycin
may be the more logical choice because of the similarities
to penicillin with regards to spectrum and also because of its
possible value againut ze virus particles. I do not believe
in the pophylactic value of antibiotics in the management of
asthma.

Use of Steroids

It is difficult to give an answer to the question -- should
chronic steroid administration be instituted in the treatment
of asntim.- I believe they should be used only as a 'tast
resort" &d there is no objective way of determining when that
time cams. I would suggest, hower.: that a child-who i.'equires
hospitalization more than five or six times a year and who has
permanent changes on pulmonary function testing may be a candidate.
We must always rem er -- each child with asthma is an individual
problem.

Other Methods of Therapy

Physical Therapy in Outpatient Management

When dealing with any patient with obstructive airway disease,
postural drainage can be of tremendous value in clearing the
secretions. The parents should be schooled by a qualified
physical therapist in the use of the techniques for postural
drainage. The child should also be taught to control his
breathing, especially his breathing rate during periods of
excitement. Ityperventilation has been implicated in triggering
bronchospasm.
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Less Conventional Modes of Therapy

in 1966 a paper appeared in the literature indicating that
the change in potential of atmospheric ionic particles by a
charge generator may have a role in therapy of reactive airway
disease./?/ I have not seen any follow-up to this initial
work. Eventually this and other less conventional modes of
therapy, including p'ost-bypnotic suggestion, may be added to
the therapeutic regimens in the managemient of this disease.

"When ill else fails call a doctor..

Seeing -he physician regularly for direction, prescription
and supportive counseling is necessary for the asthmatic child
and his parents. Then there are times when it is necessary to
take the child to the hospital for inpatient care, such as,
(1) when the child fails to teke fluids, (2) when he does not
respond to hydration and conventional bronchodilator therapy,
(3) when there is evidence of carbon dioxide retention or
desaturation of arterial blood, (4) when there are signs or
sI.ptams of systemic acidosis, or (5) when there are poor
breath sounds regardless of whether or not wheezing exists.

Tetermining whiether or not the child should. be admitted

to t.e hospital for a pcriod of inpatient care in additioni to
emergency procedures administered when he arrives depends a
great deal on how mucih the physicie' kn ow about the individual
child and his disease. When the asthmatic child iF an iipatient
he requires variations Fn., a~ditions to the therapeutic manage-
ment proposed in this paper. The d-:acribing of such inpatient
care invites exploration into other dimensions uf the problems
of the wheezing child.
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Editor MEDICAL WORLD - I note that in the May issue you say (page 190):
"We all know well that asthma once estabbsht is incurable." Allow me to say,
Doctor, that is a mistake. I never fail to cure asthma, no matter how well
establitht. I will give one case: A lady in Pittsburg, Pa., 70 years of age, had
asthma for 20 yeaws; much of the time had to sit in a chair; cculd not sleep
in bed. I prescdbed the following:

Nrtite of amyl
Fluid ext. lobelia
Fluid ext. skunk cabbae ....... i 3 drams
Fluid ext. blood root ........... 20 drops
Simple syrup .................. 8 ounces

Dose, one teaspoonful before meals and on retiring

She took three bottle and was cured. I heard from her 20 years after, still
living and no return of the asthma. The above has never failed me in any case
of asthma. Have lat,",y oi0s1arged two cases, both cured. These two cases
took only two bottles each. I hope this prescription may be of like benefit in
the hands of others.

Wyoming, Del. DR. J. H. THOMAS
June, 1906

Present Concepts in Internal Medicine, Volume 11 No 6, June 1969, presented
a Symposium on the "Asthma Syndrome".
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Diagnosis and Treatment of Goiter in Children

MAJ Richard H. Ringel, MC

Diseases of the thyroid are, with the possible exception

of diabetes mellitus, the most common endocrine dysfunction
in the pediatric age group. Most of them are associated with
a goiter and it is the purpose of this paper to review briefly
the diagnosis and treatment of goiter in children, excluding
the neonatal period. Table I lists the various causes of go..ter.

TABLE I

CAUSES OF GOITER

CHRONIC LYMPHOCYTIC THYROIDITIS
(Hashimoto's thyroidits)

ADOLESCENT GOITER

ENZYMATIC DEFECTS
(Familial goiter)

THYRUTOXJCOSIS
IODIDE DEFICIENCY
GOITROGENIC AGENTS
THYROID CARCINOMA
ACUTE THYROIDITIS

-... The most common cause of goiter in the pediatric age group,
and probably the most common cause of acquired hypothyroidism,
is chronic lymphocytic tayroiditis, which accounts for up to
40-50 percent of all goiters in this age range. The age of onset
is usually between six and sixteen years, with a peak incidence
about age IU-12 years. There is a very marked female preponderance -

usually 90 percent or more of the cases are found in girls.

The most common presenting symptom or sign is an asymptomatic
goite'i in a clinically euthyroid child. The goiter is usually
fi'cm and freyiently has a granular consistency. Rarely is it
tender. Nodules &-e uncommon, but may appear in longstanding
goiter or after trectment has begun. Often there is a Delphian
node pr'ýsen, . When symptoms are present, they are most commonly
nervousness and fatigue. There is a positive family hiEtory
of thyroid disease in up to 50 percent of the cases.
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Hypothyroidism will occur in about 25-50 percent of the cases.

There may be other associated pathologic states in these
patients, for exanple Dcmn's syndrome of Turner's syndrome,
diabetes mellitus, or hypaopathyroidism, Addison's disease
and moniliasis.l/l

The protein-bound iodine (lBI) is usually normal, but my
be elevated early and decreased late in the disease. A diu-
crepancy between the PBI (normal 4-8 iig/l00 cc) and the
thyrcatine (TO4) (normal 3.0-6.5 •g/i00 cc) of greater than
1.5 pg/l00 cc is characterisitc of this disease. The difference
is thought to be caused by an abnormal iodoprotein, the exact
nature of which has not been clearly delineated. The13 1I uptake
is usually normal, but may be either increased or decreased.
When increased, it can be suppressed with triiodothyronine, but
when decrmAsed, it can not be elevated with thyroid stinmulating
hormone (.7SH). Antithyroid antibodies (thyroglobulin (CA), micro-
scmal eo.iti en, and a second colloid protein (CA2 )) are elevated
in th' s 0'- ease. When all three of the antithyroid .antibodies
are ercihed for, they will be present in almost 100 percent
of cameb.

Adolescent goiter refers to the presence, most coamonly
in females, of an asymptomatic enlargement of the thyroid in
a euthyroid patient. Most of these are probably examples of
chronic lymphocytic thyroiditis or a mild enzyme defect.

Familial goiter results from the inheritance of a deficiency
or disturbance in the normal production of thyroid hormone.
It appear% to be inherited in an autosomal recessive pattern;
therefore, in contrast to other forms of thyroid disease, the
sex ratio is 1:1. Depending o;, the severity of the defect,
the patient may present with either hypothyroidism or a
eutbyroid state in association with a goiter. The goiter is
usually moderate in size, diffus3, a&nd rarely nodular. To d&-e
five defects have been recognized.

inability to tr 1L . Tuere is a decreased
MTn7 a dereaised ' "I uptake unresponsive to
TSH. Heterozygotes with this deficiency may also
have a small goiter.
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Xn to incorporate trapped Jodine due to
R!Eer dase-•efitcy.M This is -pi ly the-
most come= enzYatic defect. Thest~atients
have a decreased PBI and increased I uptake,
usuallY reaching a peak at one to two hours.
When given perchlorate or thiocyanate, there is
a rapid discharge of the labeled iodine from
the gland. This defect may be associated with
nerve ieafness (Pendred's syndrome). When this
ocurs, the goiter is often smaller and the
degree of hypothyroidism less severe (may be
eutbyroid). Heterozygotes my also have a goiter.

Inability to combine iodotyrosines. This abnormality
can be verified only aftr thyroidectony. The
lBI is usually low and ±3I uptake rapid.

Inability to deiodinate iodotyrosines due to
dehalogenase deficiency. These patients also
have a decreased PBI and increased 131I uptake.
Hetý oygotes may also have a goiter.

Production of an abnormal iodinated thyroid
protein. Thes-e patients will have a goiter and
a normal or increased PBI, but a marked discrepancy
between the PBI and T4 valuesr. The 1 3 1 I uptake

is elevated,

Among non-euthyroid children thyrotoxicosis (hyperthyroidism)

in only one-fifth as frequent as hypothyroidism, but the
incidence increases with advancing age. The mean age of onset
(12 years) is similar to that of chronic lymphocytic thyroiditis.
There is again a female rveponderance, being six times as
c on in girls. Thyrotoxicosis may be found in association
with chronic lymphocytic thyroiditis or thyroid carcinoma.

The most comnon presenting symptoms include nervousness,
increased appetite, exophthalmos, a mass or fullness in the
neck, weight loss, increased sweating, heat intolerance, pal-
pitationt mid tremors.

On physical examination most of the children tend to be
tall (greater than 75th percentilc) and thin, although only
about one-third are less than the 50th percentile for weight.
They usually have a tachycardia and mild hypertension,
characteristically with an increased pulse press:e. Their
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skin is warm and moist and their eyes are prominent. They
are very hyperactive and restless, and a tremor is often
present. The thyroid is modenrately enlarged, and a venous hum
or bruit is usually heard. Often there is localized adenopathy.

The PBI in elevated as is the 1I uptake. The latter
fails to suppress with tr~iodotbyronine. Antithyroid anti-
bodies may be present in low titers.

Iodine deficiency is no longer a comn cause of goiter
in this country sincbhe addition of iodide to table salt.
The PBI is down and -I uptake rapid. The disorder responds
rapidly to iodine.

Another uncomn cause of goiter is the ingestion of
goitro!genic agents. Included among these are iodides, cobalt,
fluorine, para-aminosalicylic acid, resorcinol, phenylbutazone,
sulfonylurea antidiabetic agents, reserpine, chlorpromazine,
acetazolamni&e and 2,3 dimerecaptopropanol. Also certain members
of the cabbage family (cabbage, turnips, cauliflower, rutabaga)
and soybean formulas without added iodine may result in goiter.
In all cases removal of the offending agent results in resolution
of the signs and symptoms. However, not all patients ingesting
these compounds develop goiter, which suggests a genetic
predisposition among affected people.

Carcinoma of the tmoid is another uncommon cause of
goiter in 'childen.-In as high as 70 percent of cases there
is a history of irradiation to the chest, face or neck for
such conditions as thymic enlargement, bypertrophied tonsils
and adenoids, hemangiomas, nevi, acne, eczema, or cervical
adenitis. This variety is only twice as common in females
as in males. In only one-fourth of the cases is the disease
localized to the thyroid at the time of presentation and in
three-fourths there is an associated nodule in the draining
cervical lymph nodes. The child is generally euthyroid
although tbyrotoxicosis has rarely been reported secondary to
a hyperfunctioning lesion. Carcinoma may be found in association
with chronic lymphocytic thyroiditis. Medullary carcinoma
of the thyroid may be associated with pheochromocytoma, and
multipln m~cosal neuromas. There appears to be a familial
predisposition to this uncomaon form of carcinoma./?/

On examination, the thyroid is often genrally enlarged,
but nodules may be felt in 90 perc.nt of cases. Accompanying
cervical adenopathy is common.
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The PBI.j usually normas., -uncrenonly elevated or rarely
decreased. "I uptake is normal, but scan usually reveals
a "cold' nodule. Antithyroid antilodies my be present in low
titers.

Acute and subacute thyrolditis are also uncommon in child-
hood. Both types are usually preceeded by an upper respiratory
tract infection. Fever is often present and the goiter is
quite tender. Tie BI -is often elevated and may be accompanied
by symptoms of thyrotoxicosis, but the 1 3 1 I uptake is decreased.
Antithyroid antibodies may be present in low titers.

DIFFERENTIAL DIAGNOSIS

The differential diagnosi 3 of goiter in childhood requires
an accurate history: complete physical examination and appro-
priate laboratory studies. Symptown of hypothyroidism occur
in cases of fail~ial goiter, iodine defi2iency, ingestion of
goitrogens and chronic ±ylphocytic thyroidivis. Symptoms of
thyrotoxicosis also occur with hronic lymphocytic thyroiritis,
thyroid carcinoma and acute thyroiditis. A euthyroid state
in the presence of goiter is associated -h chronic lymphocytic
thyroiditis, adolescent goiter, familial goiter and carcinoma.
A history of a previous upper respiratory tract infection is
obtained in acute thyroiditis and occasionally thyrotoxicosis.
Previous irradiatioii to the head and upper body should make
one think "carcinoma". A family history of thyroid disease
is present in m3zost all these disease entities, but if the
occurrence I s in males as well as females, one should consider
familial goiter, iodine deficiency, goitrogenic agents or
possible carcinoma.

On physical examination a tender goiter is usually present
in acute and subacute thyroiditis and rarely chronic lymphocytic
thyroiditis. The presence of local aMenopathy occurs with
chronic lymphocytic thyroiditis, thyrotoxicos Ls, carcinoma,
and acute and subacute thyroiditis. A sol~tary nodule should
make one think of carcinoma, but multiple nodules may be
present in thyrotoxicosis, chronic lymphocytic thyroiditis,
ead carcinoma. In all patients with thyroid nodules, whether
single or multiple, a thyroid scan is indicated.
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TA XL• U calt ns a list of various laboratory values in
most of the above menti ed comditions.

TABLE II

LABORATORY VALUE

DEFECT PBs IS I UPTAKE PI1-T4  ANYBODY OTHER

1. ITmV!tm•nytic "0t4) 1344 131Iuptakedoe not

thysolditis increase with TSH when
low, but suppresses with

T3 when elevated. Does
not respond promptly to
replacement thyroxine.

. Adoscent gojw N N .

3. Trapping deftet 4 IRA[ unresponsive to
T3H.

4. Orpricatiod defect 4 Rapid los of radioactive
iodine from the gland

following the administra-
tion of perchlotate or
thiocyanate. May be
associated with nerve
deanem

S. Coupling defect t .

6. Delodinase defect 4 t ...

7. Abnormal thyropro-
tcln Nt t .

8. Thyrotoxlcosis t t + Hyperthyroidismn- •RAI
uptake fails to suppress
with T3

9. Iodide deficiency 4 t Responds •o iodine

10. Carcinoma N(t) N + Cold nodule on scan

U., Acute and subacute
thyroiditis t 4 + Goiter is tender.

T4 = Thyroxine
T 3 = Tuilodothyronine

Present Concepts, Vol IV No 1, January 1971



7'

Gd,,n - Rinbgl

In a clinically euthyroid patient probably all that is
necessary is a P:I, T4 , and antithyroid antibodies. From a
practical standpoint an 1311 uptake is not necessary in hypo-
thýmoidism either. With clinical hyperthyroidism a radioactiv-^
iodine (RAI) uptake is indicated to help differentiate between
tbyrotoxicouis, chronic lymphocytic thyroiditis, acute and
subacute thyroiditis, or carcinoma. It is usually elevated
in thyrotoxicosis, decreased in acute and m.bacute thyroiditis,
end normal in chronic lymphocytic thyroiditis and carcinoma.
If the diagnosis is still unclear, a trial of triiodothyronine
for eight days is indicated and then the RAI uptake repeated.
In thyrotoxicosis, the uptake will not be suppressed as it
will in chronic lymphocytic thyroiditis.

Another point in the differential diagnosis is the
response of a goiter to suppressive doses of thyroxine,
Adolescent goiter and enzymatic defects will respond promptly,
within two to four weeks, with a significant decrease in size.
jA diagnostic criterion for chronic nymphocytic thyroiditis

is a failure to respond so rapidly.1/3/ However, if after a
three month period of therapy with suppressive doses of thyroid
hormone, and there is no reduction in size of ti:e goiter, a
biopsy should be performed.

TREATMENT

The modes of therapy for childhood goiter include thyroid
hormone, antithyroid drugs, surgery, antibiotics or remnoval
of the goitrogenic agent. The treatment for chronic lympho-
Scysic i L--^''" is d^ss^ate "--'.-^ ' fLII. suppressive
doses for approximately two yeirs. For adolescent goiter the
dosage is the same, although the duration of time may be
shorter. Therapy is indicated in this condition only if the
goiter is troublesome froi a cosmetic standpoint. The dosage
of thyroid is the same for Camilial goiter, but the duration
is for life. Acute thyroiditis responds dramatically to anti-
biotics, usually penicillin, since the beta hemolytic strepto-
coccus is thought to be the etiologic agent in most instances.
In subecute thyroiditis, corticosteroids may be helpful.
Carcincma of the thyroid should be treated surgically. Often
postoperative treatment with therapeutic doses of radioiodine
is used, sometimes in conjunction with TSH stimulation.
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The definitive treatment for thyiotoxicosis is controversial,
although the initial therapy is agreed upclm. Initially an
attempt should be made to bring these patients to a euthyroid
state with antithyroid drugs - prylthicuracil or methimazole.
On this regimen thyrotic signs will usually disappear within
a week to ten days and the FBI will return to normal in about
a month. Once the patient has achieved a euthyroid state a
decision must be wde - should surgery be perfonnei on the
patient? or should sho be continued with the antithyroid drugs
at maintenance levels for about two years? This remains a
controversial subject.

I• PROGNOSIS

Adolescent goiter and enzymatic defects respond excellently
to therapy. Chronic lymphocytic thyroiditis usua•ly takes
longer to respond and at times a small goiter may remain.
Twenty-five to fifty percent of patients with this disoider
will develop hypothyroidism and require replacement therapy
for life. Iodide deficiency responds rapidly to replacement.
Removal of goitrogenic agents leads to prompt disappearance
of the goiter. Acute and subacute thyroiditis are usually
self-limited diseases without sequelae. Thyroid carcinoma
generally has a favorable prognosis and maybe compatible with
a normal life span. Thyrotoxicosis has a variable prognosis
because of either the possible development oa hypothyroidism
following thyroidectooy or antithyroid drugs, or the occurrence
of relapse. In summary, the prognosis for children with goiter
appears to be good.

P
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&Bonchocele, Goitre, or Big Neck....

The treatment consist of local and constitutional meaues ....

A duan of residence to a dry, pleasant spot, is always adisable; the
liberal use of luduretted Salt with the food will be found very beneficial, - about
twenty ands of lodid of Potassium or lodid of Sodium, to a thousand grains of
common Table Salt. Rain-water, or spring water that has been boiled and then
allowed to cool, will afford the best fluid forx- _ A.tmong those who reside in
goitrous districts. In other respects the thb hygienic measures may be similar to
those named under Scrofula. Egp, oysters, fresh meats, milk, onions, cabb-ages,
carrots, turnips, chicken, beef, and oyster soups, are important articles in the
diet of a goitrous patient. Beam, peas, and all dry amylacwaus food should be
prohibited. Albuminous diet is highly proper.

-JOHN KING, M.D.*

From Chronic Dhema a book authored by King, a doctor in South Carulina, about 1850.
Publirie unknown (title pap was mining from volume). pp 1607. This portion appears on
pmges 417, 418.

Present Concepts, Vol IV No J.k.-uarv 1971



75

ABDOMINAL PAIN
Management of the "tummy ache" in Childhood

cvr Towey L Mitchell, MC

alost all the deaths &rA most of the serious
complications of acuto abdominal ecaditionu Sm
childhood occur in those patients whose operation
has been delayed by late diagnosis. It is the
mwareness of the bad effect of delay that presents
the family doctor with dilewa. Many children
have abdcminal pain or vumiting at some time in
their lives, and in the vast majurity it is not due
to some serious disease requiring aargery. How is
he to distinguish the serious from the trivial?
If he is uncertain and decides to see the child
again in six or twelve hours, is he riakihg the
*erious consequences of failing to recognize a true
emergency? If he sends the child in~to hospital et
once, is he cluttering up hospital beds with
children who will come to no barm and would do
better at home?

Zacbary/1/

This is the dilemma facing the child's doctor. The child
with a "tu=Wm ache" brings to mind a multitude of diagnoses
which must be differentiated. The intricacies of the illness

* can only be unraveled through a careful and detailed history
and physical examination.
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HISTORY

It is helpful to know the patient's age. The incidence
of several conditions is limited to certain age ranges.
Intussusception, for example, general'y occurs in infants
under two. Menstrual cramping would not be considered before
.. oberty. The precise time ,nd manner of onset is esezential
to know. If the sudden onset of symptoms can be pin-pointed
to say "ten past two'", we are mora likely to thirk of intestinal
obstructions such as intussusception or an incarcerated hernia.
Was abdominal pain the first symptom? A child who has had
vomiting, headache, cough or fever for twelve or more hours
before the onset of abdominal pain is more likely to hf ve
diseaee elsewhere - such as in the lungs or meninges. We
need to know whether the pain is continuous ox intermittent.
Pain that comes and goes over a prolonged period is unlikely
to result from an acute surgical condition. Infants and
toddlers unfortunately cannot adequa'.ely convey the nature
of their pains and are frequently stoic and sc for the
physician to obtain an accurate history is difficult. When
there is a language limitation because of the child's age,
it is sometimes useful to ask "Ts it like an ordinary tummy-
ache, or is il different?" Many children clearly understand
this distinction. One should be particularly alert to signifi-
cant disease if the child believes his pain is unusual in
character or intensity./2,3pp13-21/

Severity of pain is especially difficult to assess,
particularly when given the range of irritable to stoic
youngsters. To gain some knowledge of the pr.ie.ieL's everyday
activities is a useful approach. If the clhild has gone off
to bed ii, "-he middle of "Difrryland' (a favorite program),
one can swumise his discomfcrt is serious and his complaint
of pain merits more attention. If the patient is an older,
more vocal child, one should ask ti_ usual questions defining
the character of the pain, the site of the pain at onset, and
where it has localized or radiated./1/

Vomiting is an important associated s~mptom ,,rhich should
be characterized completely. What is its time relationship
to the pain? In appendicitis or distal intestinal obstruction,
pirn may precede vomiting by several hours. Sudden irritation

tf the peritoneum (such as, passage of a ureteral stone or
perforaticn of an u0lcer) may bring ori vomiting soon after ti.•
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pain. Vomiting preceding pain may arise from infection
localized elsewhere, such as in the central nervous system.
How frequent is the vomiting? This commonly var es directly
with the acuteness of the precipitating illness. The nature
of the vomitus must be known. The infant with duodenal
atresia will vomit greenish, bile-stained fluid, whereas
the child who ha3 hypertrophic pyloric stenosis will - a
vomitus which does not contain bile. Distal intestinal
obstruction may produce foul, fecal-stained emesis. Acute
neurogenic shock, as in torsion of a testicle, can cause the
child to retch violently but vomit litl'.e./3/

Bowel movements shoald be investigated in a similar
manner. The passage of blood end mucus suggests intus-asception
in the infant. The passage of frequent small movementz is
common at the onset of acute appandicitis in children.
Notable variance from a chi] l's established bowel pattern is
cause for medical concern./3/

Past history and family/social history may provide
insight into a child's complaint. The history of childhood
nephrosis should imediately lead the clinician to suspect
paeumococcal peritonitis.* The recent return of a fumily from
the Far-East brings to mind parasitic infections or ;,,Izra.
Is the pain recurrent? What has its pattezr, been in the past?
Recurrent abdominal pain in the school-age child is frequently
emotional in origin and should prompt a careful search for
stresses in the femily./4/

THE PHYSICAL EXAMINATION

rhe basics of physical diagnosis apply as well to the
child as to the adult; and uherefore shall not be dwelt upon
here. There are limitations encountered in attempting to give
the physical examination as well in trying to get the history
of abdominal pain from the preschool child. The infant is
unable to cooperate and may be crying throughout the examinati on.
It may be almost impossible to ansess the severity and localiza-
tion of the pain. It is helpful to palpate deliberately both

*Acute urinary tract infection is one of the mnost common dlnesses misdiagnosud in children. The
review -. the systems should be thorough and complete so as to rule in or out the large number of
nongastrointestina! and extra-abdomuU dss.wses mitnick-ng the acute abdominal co.,ditions.
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sides of the abdomen for comparison. The intensity of the cry
and even its quality my change when a really tender area is
pressed. It may be reasonably satisf&.2tory to examine the
child sitting up - if the doctor has the erperience to initerpret
the altered anatomy in the upright position. One must always
remember to watch a child's Zacirl. expression, rather than his
abdomen, so as to detect signs oi ';enderness./l,2/

The rectal examination is important, but should not follow
next in sequence. The child as a whole mst be examined in
a manner appropriate for his age (such as, generally proceeding
from the feet to the head for younger children). Particular
attention should be paid to signs in the chest that suggest
rneum•)nia, enlarged tonsils which may be associated with
Me3enteric adenitis, and tenderness in the flanks suggestive
of renal infection. The reetai examination is essential, but
should be pursued with caution lest the rectal orifice be torn
in a small infant. Simultaneously, the hernia orifices should
be inspected. Auscultation of the abdomen is important if
bowel sounds are plentiful and other signs have pointed to
"peritonitis or ileus. Paucity of bowel sounds is seldom
diagnostic, because the frequency of sounds is normally vari-
able.

Diagnosis

Medical diseases as causes of abdominal pain outnumber
ccnditions requiring surgery. The differential diagnosis is
outlined in Table I.

TABLE I

CAUSES OF ABDOMINAL PAIN: DIFFERENTIAL, DI, .-NOSIS

Medical INFECTIOUS METABOLIC
COLLAGEN-VASCULAR NEUROLOGIC
HEMATOLOGIC DRUG/TOXINS

Surgical GASTROINTESTINAL

GENITOURINARY
TRAUMATIC
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Medical Diseases

INFECIMOUS

The obvious initial consideration is gastroen'0eritis -
viral, bacterial, or parasitic. Viral gastroenter.tis shouL.
largely le a diagnosis of exclusion, but if other members of
the family are similarly afflict 4 it should be suspected.
Salmonellosis and shigellosis present as unusually explosive
diarrhea and abdominal cramping. Confirmation of the diagnosis
rests on stool culture; however, shigellosis can be readily
suspected in a particularly toxic child having a remarkable
left shift with upwards of 30 percent band cells and a normal
leukocyte count./5/ Typhoid fever produces abdominal pain
and distension secondary to enlargement and necrosis of
lymphoid tissue in the bowel and mesentery. Amebiasis should
be suspected if the child has traveled abroad. Stool examinations
confirm the dliagnosis of amebiasis or worm infectation. Worms
seldom, if evr, cause abdominal pain wxcept in the case of
intestinal obstruction with ascaris roundworms or in the rare
case of appendicitis caused by piLnwors./6/

Pneumonia, bronchitis, and pertussis may cause abdominal
pain bimply from the muscular strain of coughing. Pneumonia
itself can mimic all types of the acute abdominal conditions.
The confusion arisas because the diaphragmatic pleura is
irritated with radietion of pain into the abdomen. Right larer
lobe pneumonitis comonly produces right lower quadrant abdominal
pain. Similarly, a left lower lobe infiltrate will simulate
splenic pain and the patient will have tenderness in the left
upper quadrant. It is important to recall that these symptoms
normally arise before the child has any respiratory symptoms.
Careful examination, however, will usually reveal decreased
breath sounds in the suspected area. Pneumonitis should be
demonstrable on roentgenograms./3ppl 8 2-191/

?yelonephritis presents typically as intense abdominal
pain with high, spiking fever. It is sometimes 2-3 days before
flank pain becomes localized. Dysuria is frequently lacking.
A micro-copic urinalysis should be among the first diagaicstic
tests performed. Urinary tract irfection, in general, ranks
high on the list of causes of belly pain./7ppb2-91/
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Some children experience right upper quadrant pain at
the onset of infectious hepatitis - before the onset of Jaundice.
Bilirubin should be detectable in the urine soon thereafter,
and the natural course of the disease should make the diagnosis
apparent.

Mesenteric adenitis is difficult to distinguish from
appendicitis, except that the fever and white cell count tend
to run higher than with appendicitis. When the child has
mesenteric adenitis, he may also have tonsillitis or cervical
lyphadenitis. The pain is often in the right lower quadrant
where the ileocolic mesenteric lymph nodes are largest. The
child will not appear as ill as the severity of his pain would
suggest./7pplO6-116/

A number of conmon viral diseases uf childhood cause
belly pain. Herpen zoster's sharp, stinging localized pain
is present before the rash is visible./3pp182-191/ Measles
has been known to cause varying degrees of appendicitis or
colitis./8/ Mumps is the most common cause of pancreatitis
in children./9/

COLLAGEN-VASCULAR

In one-third of patients with acute rheumatic fever,
acute abdominal pain is an early and sometimes initial symptom
of collagen-vascular disease. The pain is usuall.y localized
to the epigastrium, but may be diffuse; it may be severe, simula-
ting appendicitis, but is readily relieved by aspirin. The
abdominal pain may be the only symptom; thus, the destruction
of rheumatic carditis goes undetected./lO/

Henoch-Schoenlein (anaphylactoid) purpura's vasculitis
resu2 ts in gastrointestinal bleeding and cramping abdominal
pain. This has been known to precipitate intussusception./li/

Rheumatoid arthritis uncommonly causes a mild form of
mesenteric adenitis. Ankylosing spondylitis and scollosis
has been kncxn to cause abdominal discomfort due to comprE.-sion
of spinal ncrve roots./3/ Systemic lupus erytbematosis, poly-
arteritis, scleroderma, and dermatomyositis all produce pain
in the belly because of diffuse vasculitis - especially of the
mesenteric vessels ./12/
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The coflegen diseases have in common the use of anti-
inflammatory drugs in their treatment, Steroids, salicylates,
butazolidine, etc. are collectively known for their ulcerogenic
effects.

HEMATOLOGIC

Sickle cell anemia is t.ie prototype of congenital
hemolytic anemias. This diakgosis should be promptly con-
sidered in a young negro child. He may be experiencing his
first 'ýpain crisis". Rigidity of the abdominal wall may or
may not be present. Usually there will be aching pain of
some joint or extremity. The finding of anemia and a positive
sickle-preparation are confirmatory. These youngsters still
are just as susceptible to appendicitis as other children and
they are also prone to having pneumococcal pneumonia./13/
Other hemoglobinopathies and congenital spherocytosis may
occasionally produce mild pain crises and susceptibility to
cholecystitis./14/ Hemophilia may result in a hematoma
retroperitoneally or within the intestinal wall. Leukemic
infiltrates cause enlargement and capsular distension of
spleen, liver a.d kidney. Lympha produces enlargement of
lymphoid tissue of bowel and mesentery. Solid tumors are
painftLJ due to expansion plus hemorrhage and necrosis within
the mass.

MErABOUC

Diabetic ketoacidosis and symptcoatic hypoglycemia both
are associared with abdominal pain. after a child's insulin
requirement has risen during some stress, his first symptom
may be a gnawing epigastric pain before the appearance of
typical ketoacidosis. With sn insalin reaction, abdominal
pain may accompany headache, sweating and lethargy as initial
symptoms. H1y.xcalceaia associated with hyperparathyroidism
causes nausea and voniting. if there is abdominal pain also,
one shoald suspect duodenal u3cer, pancreatitis, or ureteral
stonej. Acute intermittent p.rphyria is a disease which "rei..
become: manifest before pube'ty. It is characterized by
se•tre stfbbing abdominal pain. Episoder are typically
recvrrent and associated with various neurologic an.J psychiatric
sympntoms. Barbituates are aaong several drugs which may
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precipitate an attack. The Watson-Schliartz urinary test for
porphobilinogen is diagnostic./16,17/ Familial hyperlipidemia
is a condition producing very high cholesterol levels. Death
from coronary atherosclerosis can occur in early childhood.
Abdominal pain arises from secondary vascular insufficiency.

NEUROLOGIC

Lesions of any kind in the central nervous system may
produce referred abdominal pain. Abdominal epilepsy and
abdominal migrecine are entities of questionable validity.
Several authors /17,18/ have shown that the incidence of
electroencephalographic abnormalities in suspect children is
the same as in control groups of normal children. If abdominal
epilepsy is to be accepted as a diagnostic designation, the
criterion for its application in a given caee should be quite
restrictive. The following clinical pattern would probably
be acceptable to most cllnical observers: (1) recurrent
., pisodes of abdominal pain, with or without associated head-
ache, but without twitching or convulsive movements,
(2) somulence as a postictal manifestation, (3) an abnormal
electroencephalogram, and (4) relief of attacks with anti-
convulsive therapy./2,18/ Psychologic aberr-+÷ins are the
most important source of chronic, recurrent abdominal pain in
school-age children./4,19,20/ This is to be distinguished
from other causes of recurrent abdominal pain, e.g. hydronephrosis,
peptic ulcer, food intolerance, constipation, parasitic infesta-
tion, and lead poisoning./2/

DRUGS AND TOXINS

Lead poisoning is relatively common in older cities
whert. children are seen eating flaking lead-base paint fron
walls and window sills. History of pica can usua.ly be
obtained from parents. Signs and symptoms consist of eldominal
pain, anemia, varied neurolcgic changes, "lead-line" between
teeth ard g•s, stippling of red cells, radiologic lead-lines
at the ends of bones, chips of heavy metal on abdominal films,
elevated urinary capropqrphyrins, and serum lead levels
exceeding 60 AgflO0 ecl -
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Poisoning from mercury, arsenic, spider-bite, or staphylo-
coccal toxins in spoiled food results in severe abdomiaesl
pain./21/ A number of drugs msch as oral iron and tetracyclines
notoriously produce abdominal discomfort as side-effects.

Surgic*l Lesinnq

GASTROINTESTINAL

The signs and symptoms of appendicitis are usually
familiar and identifiable. Some fallacies in diagnosis are
noteworthy and listed by Illingworth./2/

Sixty percent of the cases are atypical in
location; one-third of these are retrocecal
and therefore present only mild abdominal
tenderness.

In only 30 percent of the cases does the pain
progress typically from umbilicus to the right
lower quadcant.

Urinary synoms and pyurla may ue iult solely
from the proximity of ureter and inflammed appendix.

Rupture of the appendix has an especially high
mortality in very young children. A; this age,
open drainage without removal of the appendix
is very dangerous since the body is Lnable to
'wamU-off" the infection. It must be removed.

Ulcerative colitis causes cramping lower a&Aowinal pain
associated with persistent diarrhea containing blood and
mucus./23,24/ Regional enteritis is similar to appendicitiS.
It Is diagnosed radiologically via small bowel follow-through
studies.
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GENITOURJNARY

Sharp or blunt trauma to the kidney is the most common
urologic cause requiring of surgical procedure within the
abdonen. Renal calculi cause sudden, knife-like repetitive
pain radiating to the testicles, groin, or thighs and is
associated with vomiting, fever, and gross hematuria.
Perinephric abscess produces high fever and chills. A mass
is often palpable with obliteration of the psoas shadow
radiologically c- one side. Renal vein thrombosis is most
common in the neirborn infant. Assoc".ated findings are vomiting,
diarrhea, fever, abdonin~l pain, debydration, gross hemi.turia,
proteinuria, and an enlarged palpable kidney. Polycystic
kidneys may rupture or undergo rapid expansion duo, to hemorrhage.
/7pp 8 2-91/ Other considerations include neoplasms, pelvic
inflammatory disease, torsion of a ovarian cyst or tumor,
ectopic pregnancy, or intrauterine pregnancy in labor./7pp92-103/

Finally, any history of previous abdominal surgery should
alert the physician to the possibility of intes nal obstruc-tion
secondary to peritoneal band formation.
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Pain in the stomach may vary in intensity from a sense of soreness, or, tenderness

upon pressure upon the epigastrituu,, to most severe agony and suffering....
o. . . . . . . . . . . . . . . ..; . . . . . . . . . . . . . . . . . .o

.- lf it be of a spasmodic character, a few drop of Chloroform and Laudanum in
an inf.,sion of ScuWlcap, will be cf service; or the Comr iound Tincture of Virginia
Snakeroot; or the Compound Tincture of Lobelia and :apsicum. Relaxation should
be effected by placing cloths moistened with hot water (but not hot enough to
.. 1Jd) over the gastric region, changing them f'equentiy; and the bowels should be
speedily evacuated by a warm active laxative injection. Equal parts of Tinctures
of Gelseminum, Dioscorea, and SkI-,'. Cabbage, will also prove useful, in doses of
a teaspoonful every twenty, thirty, or fifty minutes. In many instanc s, Chloroform
or, a mixture of Chloroform and Opium, or, a Be'ladonna Plaster, appiled over the
epigastrium, will promptly relier.'e pain; the chloroform should be prevented from
evaporating by covering it with a dry cloth or oil silk. Ointment of Veratna, or.
of Aconitia, rubbed over the pit of the stomach until a pricking sensation is pro
duced, and repeated every two or three days, will often prove invaluable in ob-
stinate and sevcre cases. These external measures, when applied alternately to the
iepigastrium, and to the sensitive region of the spinal column, will be ve-ry effectual
in ,maany difficult cases.

- JOHN KING, M.D.*

From Chronic Disease, a book authored by King, a doctor in South Carolina, about 1850.
Publisher unknown (title page was missing from volume). pp !,.JI. This portion appears on
pages 750, 752-753.
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Management of the GYA!• Who is Poisoned

CPT Melvin Hoffman, MC

Approximately 500 children 1.ess than five years of age
die yearly as a result of poisoniig accidents. The ;otal
number of ingestions varies from 50.,000 to two mil.ion
annually in the United States ./I/ Ninety percent of the
accidents involve items vhich are found about the home --
Medicines account for one-half the Ingestions, hourshold
products the other half. Aspirin is by far the most commonly
ingested medicine (50 percent of all medications ingested)
and '%aby*I aspirin predovina-'es (ratio 7:1) over adult-sizel
tablets. The household products most involved are cleaning
and polishing agents, pesticides, pertroleum products, and
cosmetics. These deaths are preventable.

The poisoning event can be described as an interaction
between an agent (the hazardous substance), i susceptible
host (the child), and an unstable envirormenm. /2,3/ A
program for prevention of poisoning accidents -an be directed
at these three aspects.

To insure a safe environment, potential p isons should
simply be made unattainable by children; for e ample, medicine
cabinets should have child-protective latches Certain pfe-
cautions concerning the agent should be obse, red, e.g. (1) all
medications or household products not needeu. should be removed,
(2) physicians should not prescribe excess medication', (3) after
use, all toxic material must remain in their original containers
and should be returned to their proper place of storage. A
more importrnt aspect in preventing poisonings is the use of
child-resistant containers, specifically the '"alm-in-turn"
containers; - this one factor according to some studies /2,4/,
has decreased the number of poisonings.

Epidemiologic analyses /5-7/ have revealed several
characteristics typical of poisoned children and their families.
-Ninety percent of poisonings involve children less than five
years of age, 50 percent of whom are two to three years of
ag•e. Younger children tend to ingest household products while
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older children ingest medicines. The children are frequently
impulsive, o,'•xactive, and possess negative attitudes. The
parent-child vlationshir. are often disturbed. Problems,
such as parental discord, a working mother, or an absent
father, may aggrevate the situation. Once a child has taken
a poison, he is nine times more likely to repeat the act the
following year than the averagt child. These characteristics
help to identify high-risk fami ies that can possibly be
helped by early counseling.

The diagnosis of poisoning ý s principally made from
the bistory. The informant is uLually a parent, sibling,

'f-iend, or neighbor. Whenever an unusual set of signs or
symptoms exist, a diagnosis of poisoning should be sought.
Such findings as unexplained ra,)id breathing, stupor, coma,
delirium, and convulsions msugget ingestion. Signs and
sympt-ts may be either non-specific or specific, such as
fever, flushing, and nmdriasis which accompanies ingestion
of toxins containing anticholinergies. Arena /8/ provides
an excellent categorization of signs and symptoms related
vo toxins. When the poison or the amount ingested is unkncwn,
one should order a laboratory analysis, but often analyses
require hours or days and this delay should not restrict
supportive therapy. Since most poisonings are associated with
only a few drugs and toxins, simple presumptive diagnostic
procedures must suffice until confirmation is provided by
more detailed studies./9/

The management of poisoning consists of removal of
the poison, use of an antidote where indicated, and supportive
therapy. When exposed body surfaces such as the skin or
conjunctivae are eontaminated, they should be irrigated
generously to remove the toxin. Water is the preferred
irrigant, but when it is not available, soft drinks, beer oi
fresh voided urine may be used.

The most efficient method of removing an ingested poison
from the somach is pharmaculogically induced vomiting.
Induced vomiting is superior to gastric lavage /10-12/ and
mechanically induced vomiting./lO,13/ Ironically, two out
of three ingestions reported to the American poison control
centers are managed by lavage./14/ The two agents used to
induce emesis are syrup of ipecac and apomorphine. In general,
a patient should not be made to vom4it if he is wiconscious,
convulsing, or he has ingested a corrosive, strychnine, or
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hydrocarbon. In children ages one to four years, 15 cc of
syrup of ipecac is given orally. If vomiting does not occur
within 15 minutes, the dose is repeated. Apauorphine
(0.1 mg/kg of body weight)is administered subcutaneously or
intramuscularly. Vomiting occurs in 90 to 100 percent of
cases within 15 minutes with apcmorphine, and in 80-90 percent
of cases within 30 minutes with syrup of ipecvc./15,16
If vomiting does not occur within the above tVme limits,
gastric lavage should be started. With both drugs, vomiting
is enhanced by administration of 200 cc of we=e either orally
or by tube. Prolonged voniting or excessive drowsiness due
to apomorphine may be treated with levall(!rhan tartrate

(0.02 mg/kg) or nalorphine hydrochloride (0.1 mg/kg) intra-
muscularly. At the present time, apomorpaine is consilered
contraindicated in cases where moderate to severe central
nervous system depression exists.

Activated charcoal in an effective, safe preparation
that Lay be used to remove poison from the gastrcintestinal
tract. Neglected in the past, this agent has now become a
valuable addition to the therapy for poisoning. Several
preparations differ in their absorpyAve caracit --- Merck & Co.,
Inc. 's activated charcoal, Norit A (American Norit Company)
and Nuchar C (V'irginia Pulp and Paper Company appear to be
the best commercial preparations./17/ The complex formed by
the activated charcoal and poison is virtually completely
stable /18,19/ and doeE not significantly separate farther
down the gastrointestinal tract as previously reported./14/
The dose of activated charcoal must be at least ten times the
amount of the ingested poison, /17/ - up to 100 grams is
well tolerated./20/ If food has been ingested within the
last 6 hours, a larger dose of activated charcoal is necessaý
Many compounds (zalicylates, barbiturates, gLutethim de,
dextroamphetamine, chlorpheniramine, dilantin, chlorproniazine,
meprobamate, iodine, phenol, and methyl salicylate) are
effectively absorbed by activated charcoal /20,2./ Removal
of toxins less efficiently absorbed is enhanced by larger doses
of activated charcoal. Activated charcoal is ineffective
against mineral acids, strong bases, and sodium metasilicate./20/
In propoxephene ingestion, the use of activated charcoel may
be extremely valuable./22/ The combination of activated
charcoal and apumorphine is more effective thazi either agent
alone - at least in salicylate intoxication./19/ Activated
charcoal should not be used within 30 minuteo of administration
of ipecac syrup, because the ipecac is aoZorbed and vomiting
may be prevented.
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Once the poison has '•een absorbed, treatment consists of
orhanced elimination, spe:ific antidoates or antagorists., atd
supportive. care with preaention of complications. Klitairettlon
may be enhanced by increasing the metabolism, suxh as using
thiosulfate in treatmeni of cyanide poisoning or increasing
renal clearance. Inzreasied renal excretion is accomplished
through forced diutrsiu ad alteration of the urine DH where
applicable. Forced diuresis is i•dicated in severe poisoning
with barbiturates, amphetumrines, salicylates and other toxins
primarily excreted by the kidney. One mast use osmotic
agents (mannitol or urea), or diuretics in addition to copious
amounts of fluids to effect a diuresis. A sustained urine
flow of 0.1 ml/min/kg body weight is the goal./23/ The
central venous pressure should be monitored to prevent fluid
overload, and electrolytes should be closely followed to
prevent derangement. The urine pH should be alk-aline when
treating barbiturate or salicylate toxicity, and it should
be acid when treating imphetamine or strychnine. An acid
urine in produced with intravenous ascorbic acid, ammonium
chloride, or arginine hydrochloride./21 4/ Al1Linization is
produced by THAM or infusion of sodium bicarbonate 2 mEq/kg
for the first hour and 2-4 mEq/lg over t11 -next 6-12 hours./23/

A more sophisticated method of enhancing elimination is
peritone.l dialysis or hemodialysis. These procedures should
be reserved for the severest of poisonings where a potential
fatal dose has beFn taken, or there is progressive deterioration
with conservative therapy. Should renal failure coexist, then
dialysis is mandatory. Hemodialysis is four times as efficient
as peritoneal dialysis. Dialysis has been most successfully
used in the treatment of 13rbiturate overdosage and is indicated
when the blood levels are above 3.5 mg/100 cc (short acting)
or 8.0 mg/lO0 cc (long acting)./25/ A review of the use of
dialysis in poisoning with an extensive bibliography is furnished
by Maher and Schreiner./25/

A few poisons can be treated directly by means of an
antidote ar antagonist. A list of antidotes is given in
Table I. An example of an antAgonist is the use of ethanol
for treatment of methanol intoxication. Ethanol inhibits the
dehydrogenation of methanol to its toxic products by successfully
competing for the same enzym• system. Another example of
antagonism would be the us(, of sedatives for the treatment of
overdosage with analeptic or dksleptic drugs./24/ However, drugs
which are stimulants should not be used in the therapy ol sedative
overdosage./23,24•,26/
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hydrocarbon. In children ages one to four years, 15 cc of
syrup of ipecac is given orally. If vmiting does not occur
within 15 minutes, the dose is repeated. Apomorphine
(0.1 k of body weight)is administered subcutaneously or
intramacularly. Vomiting occurs in 90 to 100 percent of
cases within 15 minutes with apaorphine, and in 80-90 percent
of cases within 30 minutes with rYrup of i.pecac./1l,16/

If vomiting does not occur within the above time limits,
gastric lavage should be started. With both drugs, vomiting
is enhanced by administration of 200 cc of water either orally
or by tube. Prolonged vomiting or excessive drowsiness due
to apomorphine =Wy be treated with levallorphan tartrate
(0.02 mg/kg) or nalorphine hydrochloride (0.1 mg/kg) intra-
muscularly. At the present time, apomorphine is considered
contraindicated in cases where moderate to severe central
nervous system depression exists.

Activated charcoal is an effective, safe preparation
that my be used to remove poison from the gastrointestinal
tract. Neglected in the past, this agent has now become a
vaLuable aidition to the therapy for poisoning. Several
preparations differ in their absorptive capacity -- Merck & Co.,
Inc. 's activated charcoaJ., Norit A (American Norit Company)
and Nuehar C (Virginia Pulp and Paper Company appear to be

tLe best ecouercial preparations.7/ The complex formed by
the activated charcoal and poison is virtually completely
stable /18,19/ and does not significantly aeparate farther
down the gastrointestinal tract as previously reported./14/
The dose of activated charcoal must be at least ten times the
amount of the ingested poison, /17/ - up to 100 grams is
well tolerated./20/ If food has been ingested within the
last 6 hoars, a larger dose of activated charcoal is necessary.
Many compounds (salicylates, barbiturates, glutethimide,
dextrcamphetamine, chlorp'heniramine, -ilantin, chlorproniaz'Lne,
meprobamate, iodine, phenol, and methyl salicylate) are
effectively absorbed by activated charcoal./20,21/ Removal
of toxins less efficiently absorbed is enhanced by larger doses
of activated charcoal. Activate, charcoal is ineffective
against mineral acids, strong tases, and sodium metasilicate./2o/
In ,ropoxephene ingestion, the use of -ctivated charcoal may
be extremely valuable./22/ Tho combiration of activated
charcoal and apomcrphine ic more effective than either agent
alone - at least in sa-icylate intoxication./19/ Activated
charcoal should not be used4 witbin 30 minutes of administratior
of ipecac syrup, because the 1pecac is i•i ob. and vomiting
rmy be prevented.
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TAbLE 1*

ANTIDOTES FOR SOME TYPES OF POISONS

POISONS ANTIMOTES

Organic phosphate insecticides Protopurm chloride
Atropine sulfate

Inorganic cations

Mercury Brifish anti-kvisite (BAL)
Arsenic BAL
Lead Versene, BAL
Iron Desferrioxamine

Cyanides Nihite, thiosulfite

Narcotics Nalorphine levalorphan tartrate

Warfarin Vitamin-K

Dicum arol Vitamin.K

Methemoglobin Methylene blue

Orompiled from Kaye /27/.

Supportive care is probably the most important aspect
of the management of poisoning. Unless specific indications
exizt, one should not, as a rule, use drugs as therapy for
ingestion of other drugs or chemicals. The most freqent
complication of poisoning isi aspiration. Steps must be taken
to prevent this complication. Other aspects of supportive
care include maintaining respiration, acid-base balance,
electrolyte balance and blood pressure. The management of
the poisoned child requires removal of the poison using the
princiles outlined in this pVr, using specific treatments
and antidotes when indicated, and sound supportive 'are.

e•tsent Concepts,, Vol IV No I. Januarv 1971



il"••. • • M., ý - ° ,

-92

Poisonings - Hoffman

References-

1. Verhulat. MU Crotty, JJ: Childhood poisoning a,. ddents.
JAWS 203.oZ-.oo, 1968

2. Scherz 1H: Prevention of childhood poisoning, -ediat
din N A 17:713-727, 1970

3. Jo•nes-J:--Preventiig poisorzing accidents in cildren.
clin Pediat 8:1184-4191, 1969

4. hrz W ILathb GH, Stracener CE: Child-z 'istant
containers can prevent poisoning. Pediatrii • 3:84-87, 1969

5. Cann HM, Iskrant AP, Neym-n DS: idemololg3, aspects
of poisoning accidents. Amer J Public Heal•', 50:1914-1924.,1960. .. .

6. Sobel R, Marglis JA: Reretitive poisoning in children.
Pediatrics 35:641-651, 1965

7. Wehrle PV, DeFreest L, Penhollow J, et el, The epidemiology
of accidental poisoning in an urban poplualtion. Pediatrics
27:6l14-62o., 1961 -

8. Arent JM: The clinical diagnosis of ixfsoning. Pediat Clin
N Amer 17:477-4949, 1970

9. Kase S. Bedside toxicology. Pediat Mlin N Amer 17:515-5241,
197o

10. knold FJ, Hodes JBE, Bart&a RA, et al: Evaluation of the
efficacy of lavage and induced emesis in treatment of
aalicylatt poisoning. Pediatrics 23:286-301, 1959

11. Abdullah AHJ, Tye A: A romparison of the efficacy of emetic
drugs and stomach lavage. Amer J Dis Child U13:571-575,
1967

12. Boxer L, Anderson FP, Rowe DS: Comparison of Ipecac-induced
e=-sis with gastric lavage in the treatment of acute
saiicy1aze .ngestion. J Pediat 71:800-803, 1969

13. Sabbons IA, Bergman ADý Rbeson WO: The ineffectiveness
of mechAnically induced vomiting. 3 Pediat 66:952-954, 1965

14. Gellis SS, Kagan BM (eds): Current Pediatric Therapy-4.
Philadelphia. Wl.B. Saunders Co, .970, p 949

15. Hanson TA: Apomorphine in the management of accidental
ingestions of poisons. Southern Med J 60:603-605, 1967

16, Corby DG0, Decker WJ, Moran MJ, et-al: Clinical comparison
of pharmacologic emetics in children. iediatrics 42:361-364,
196N

Frc•,nt Concepts, 'o: ]V" No 1],January 1971



93

Poisonings - Hoffman

17. Picchioni AL: Activated charcoal. Pediat Clin N Amer
17:535-544, 1970

IS. Chin L, Picchioni AL, 7)uplisse BR: Activated charcoal
as an antidotc in ponsxdng. Fed Proc 26:761, 1967

19. Decker WS, Shapall IPA, Corby DG, et al: Inhibition by
aspirin absorption by activated charcoal and apomorphine.
Clin rmacol Ther 10:710-713, 1969

20. Corby DO, Fiser Decker WJ: Re-evaluation of the use
of activated charcoal in the treatment of acute poisoning.
Pediat Clin NAmer 17:545-555, 1970

21. Holt -o PH: e black bottle. J Pediat 63:306-314,
1963.,

22. Corby DG, Decker WJ: Treatment of propocyphene poisoning.
JAMA 205:250-251, 1968

23. Mann JB, Sandberg DH: Therapy of sedative overdosage.
Pediat Clin N Amer 17:617-628, 1970

24. TeitelbauvmDT:- hsoning with psychoactive drugs.
Pediat Clin N Amer 17:557-568, 1970

25. Maher - F, Schreiner GE: The dialysis of poisons and drugs.
Trans Amer Soc Artif Intern organs 14:440-453, 1968

26. 7?e S, SSjjfist F lizi G: Pharmacological principles
in the management of accidental poisoning. Pediat Clin
N Amer 17:495-508, 1970

27. UKeS-S: Handbook of Emergency Toxicology. Springfield,
Illinois: Charles C. Thomas, Publisher, 1970, pp 23-34

Present Concepts, Vol IV No 1, Januery 1971



94

Dear DOCTOR TAYLOR:, - Not so long ago Dr., L., of a neighboring village, was treat:ng
a nondescript case the chief characteristic of which was occ~pital distress. Under his
ministrations the case was steadily growing more gra,' -it was getting positivly [sici
giaveward .. He had been giving the patient five or six powerful drugs in huge doses.

He was ,rmply adding drug poison to the already exisiting morbid condition, and
thus diminishing his patient's chance for recovery.

It was scarcely courteous in me, but I askt him why he didn't give nature a little
chance.

This over-drugging habit--the necessary oincome of a form of superstition-what
shall we do about it?... I think thai every experienced and thoughtful phys:cian wA!l
admit that hypermideication is the greatest fault of the general medical profession. He
can easily do this if he will but remember two things: First, that it is ten times as easy
to give too much of the right drug as it is to give too little of it; and second, that-
owing to our ignoranLe-we are ten times more liable to give the wrong than the right
drug...,

Cleves, 0. W.C. COOPER*
June 1906

*Letter to the Editor, The Medi-al World, June 1906..

l
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DRUG ABUSE

MAJ Joe M. Sanders, Jr., MC

In the past decade an epidemic has emerged and spread
unchecked throughout our society. This epidemic takes many
forms and goes by many names, but the form vhich is causing
the most concern is the one involving young people and is
most ce nly referred to as "drug abuse". This illness, like
those in which some micro-organim is the etiologic agent, does
not represent some new phenomenon, but rather the emergence of
a situation wh ch has existed through the years in a more dormant
stat:. 'As with any epidemic, the predisposing factors exist
in -;a•ying degrees of suppressioni patiently awaiting the time
when there "s a relaxation and a realignment of those forces
which have kept it in check. When its time comes, as it
fnevitably does. the epidemic raises its ugly head and races
rampant through an unsuspecting population. Such is the case
today - the use of illegal drugs by young people has reached
epidemic proportions.

We have had the problem of drug abuse in this country
for many many years. Long before the New World was discovered
by the European explorers, the Indians of what is now Mexico
and the American Southwest were ingesting the hairy buttons
which grow on top of a particular cactus plant in order to
produce visual and auditory hallucinations ./1/ The drug the--
were using was peycte. This crude drug and one of its alkaloids,
mescaline, is rntili legally employed in the ritual services
of the Native American Church.

The hemp plant Cannabis sativa is a freelsy groaing weed
throughout much of the United States. !iestern folklore is
rich with accounts of cattle, and the cowboys who herded them,
being affected by "laco weed'. In the 19th Century this weed
was the source of a drug legally prescribed in the Western
world as a cure for a variety of ailments ranging from rheumatism
to painful menstruat.Lon./2/ This drug is known today as marihuana
(marijuana) or "Pot", and is now illegal.
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358 O~uar thav awe two fin' ~of dru abuse.- legal -en

Mleara Of the legal orMs the zo-t -P .v aledholi MR.
A .c*ond fcam of Upgl drug abuse Is tbe vr!:1-a'g of variciusmedicinal agents sold either evu.Qr the cetar or upo= IresntYM-
U~on of a doctor 'a prescription. -Mm me plelce up a newspaper
vt tums, on the televiaI1= he isv literml-y bombarded by a-
barrag -of aftwi tsmen-o -of &Tugn ith1oJ 'sill cure "headzr~he
inuber 27"s which vii '"rilieve th* blahs" vto40 Wnc "il soot-he
'tb.a, aching nasciees". or which s.U. produc'. '"sefe and ge&,le
saeaP# sleep, sleep". Mowe drug# are readily av&Uble t*

-.*rq=*who ftn afford the yurchasm price, ard there %Te tic
restriat~i~m on the quantity which ~em be obtai~ned. .tt -i;3
reasonable to' OerUlts that tbere Is not a medicine iabiaot
in the awarlge Anarican housboia which doea riot contaxin at
lows one vial of mdiinel obtained. ca the restlt of a
Pkvs~i~c1W 'apekeription. There am antibiotiot 9xA antiW~staznes.,
WgItakle sod 4iaaretics,. a ~vide vatlety of trazrquiu~zers,,
ape tits Spa~essanto # sleeping ..m-tdiexs, rAod elevatori, and
on wAn on througb the enrtire spectrm of drags developeci to
treat non-orgenic vladies*, PeopElo e* becoro just a~i '%dicteA"
to these leSAI. prescription and nmpatzcription drug~i ao tteyr
can to drugs sold an the illegaX Lv._et*- Is VtI., hmweri-fe who
takes a diet pill to get her going in tbe moni, .'emaX
tranquilizers to get her through the day,, mid a- alr-pinrg pill
to sleep at night - all drugs prescribed by her dr~ctor-an
loes a drug abuser than the M6-lescen't who takev M~ tt- escape
the troubles of hin vorld? Is ti'e teenager vbt.A smreixee pot
to "turn on" really any dii'fertmt from the buoinees cxecutive
who has tc consume sevurat .rtinis in order to unvind at the
end of th-t day? These are, of course,, philosophical cruestions-,
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and are beyond the scope of this paper. Nemrrtheless, they do
w-z e to eguaze that drug abuqe does take mwn forms. The

l*_lia concerns us today is the utilization of illegal•_y
ddrWs by young people. When one speaks of "drug

daUms he is tnerally referring to the teenager or young
adult who- is A ng pot", "drping acid", or "shooting speed".

,' lea_ this 10 drug abu, and it has defintely reached epidemic
""- p LO in -our socety. .i'i ep.ýmic. is not confined to
't me e or to the lower strata of our socio-eeonomic structure.
it iiiees beyond and potentially involves every household
regm. l* ss of social class, of religious beliefs, or ethnic
background. The remainder of this paper, then, will deal with
the problem of adolescents and their abuse of illegal drugs.

In jeneral, there are three groups of drug users among the
adolescent poplC.ation. First, there are the "experimenters".
This stp, fortunately, encompasses the rajoricy of young
people who take glegal drugs. It includes the kids who smoke
podt, either at b aocial gsathering involving a group of peers
or alone behind the security of a locked bathr~in door. It
Includes the high school and junior high achool students who
ingest one or several "uppers" or "downers" given or sold to them
at a nominal fee by one of their classmates, It includes the
collee student .ho ventures to the weekend rock festival and
"drops some acid" in ord .r to better "perceive the vibes".
The reasons these young people take drugs are varied. Most
do so out of curiosity. The mass media is flooded with articles
aboiz' drugs and tir effectss rnd this is a vrime topic of con-
"versation on campuses from the grmaiar school level through
the graduate college level. This gives rise to a second major
causes the vressure to do the "IN-thing" with peer groups.
The third major reason for young people to use drugs is rebeli.ion,
to "aiLw the minds" of adult!.. These young people uwually do
not develop dependence upon drugs. This represents, then, drug
abuse in its most popular but mildest form. Even thne, however,
can have reprocussions. Overdosage, ingestion of drugs of
dubious quality and compositions and the psychologicAL effects
of a "bad trip" are among the hazards; and one cannot overlook
the fact th&c experimentation can lead to actual dependence.

The second group of adolcacent drug abusers are the
"oblivion seekers". This group includes those young people

who turn on with drugs in order to turn off the world. They
take drags to escape from reality, to avoid the day-to-day
stresses impose( upon them by society. It is from this group
that the problem of drug abuse among young people had its
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1ii60ptioi. In 1965 and 19 the Haight-Ashbury and other meccas
of 4tt hippie wcrld sudlenly sprang into existence./4/ Here
m+pe46ole began to congregate to express their dissatisfactionyor te social mores which had been imposed upon them. They

" 3,gat rte their position by adopting a new style of. dess,
of masic, anda.virtually new language; by protesting

t se evils - ranging from war to pollution - for which
\ t~be led the Establishment; and by trying to exist in a world
of itol unconcern for the Almighty Dollar. They turned amy
f'ma, reality by creating their own world of psychedelic sights
an• sndAs and they used drugs as their main avenue of escape.
They turned on with marihuana and hashish, with peyote and
mescaline, with LD and STP, and with the various amphetamine
preparation. This '"ippie world" attracted adolescents from
the "straight world" by the thousands. Some came and stayed.
Others conmmnicated back and forth between the two worlds on
weekends and vacations. This latter group took back to the
straight woQld the ideology, the dress, the music, and the
drugs. This resulted in the emergence, direc.tly and indirectly,
of the previously mentioned category of adolescent drug abuses
known as the "experimenters".

This impact of the hippie culture on the drug scent can
be extended to include not the creation but certairly the
eqpansion of the ranks of the third category of drug abuse
among adolescents, "hae 'rdcore addict". The hippie world of

the mid-1960s degenirated into three fractions. Many left and
returned to the straight . eietaining various aspects of the
new culture they hat1 expei-enced including drugs (thus, further
fostering the "er-erimwnter" group). Others chose to retain
the newly adopted life style, but found it necessary to leave
the meccas and form their own individual groups known as communes
(this constitutes the majority of the remaining "oblivion seekers",
although many of these individuals no longer require drugs as
an escape mechanism). The unfortunate third fraction chose to
remain in the meccas, and were encompassed in the changing drug
scene which has deteriorated from one of psychedelic drug usage
to frank narcotic "addiction. Thl latter fraction, then, joins
the ranks of the hardcore addicts. This group had existed in
our country long belore the establishment of the hippie movement.
TA. is composed primarily of psychiatrically unstable ij'dividual s,
of the socially and econcically oppressed who deem themse!•es
incapable of existence in any other state, and of those individuals
who drifted unchecked through the less offensive forms of drug
abuse until they finally became addicted to the opiates. This
group of drug abusers become not only a menace to themselves
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but also a buxrn.en to society, for the~x habit is expensive.
It costs the #,Wict f-tm $15.00 to $100.00 a day to support
his babit*A/ To raise that kind of money he must rerswt to
a life of crime ranging from dealing in the illegal drug market,

to tb*ft, to prostitution. This cerdinly is the most oifensive
category of drug abuse, and the one which most desperately
needs.to be controlled and rehabilitated.

F--
MANAG1EMENT

Phen one considers the problem of management of drug abuse,
two areas must be investigated. The more important aspect is
Sn however, we must certainly be prepared to provide
eaerVcy treatzent of the comillcations arising from drug abuse.
Medical histoy 'recals many epidemics which man has conquered.
These were usualTy sqLelched by either eradicating the causative
organism or by developing a method .of imamizing the po, lation
a•inst the harmful effects of the organism. It is obvious
that we will never have a vaccine which will prevent drug abuse,
and it is equaly obvious that we will never eliminate drugs -

even th;. lllegol drugs - from our society. Prevention is still
the treatment of zhoice in the drug abuse problem, but prevention
will not come by sealing off the border to Mexico, or by tight-
ening the security grips on those poýrs through vhich passes
the trade from the Middle East and the Far East, or by mass
arrests of known drug users and even known drug pushers. These
methods have been atteqgbed, and they have failed. The only
way to prevent drag abuse is tarv&h education. It is imperative
that we t,•ach youoS people of th- potentiel dangers of experi-
menting w3. h drugs, Howevar, it is cqufl's i~muerative that we
educate uurselves in order to better understand why young people
resort to drugs. We must recognize that drug usage ip really
only a symptom of some underlying emotioal or physical abnormality.
We meAot provide our youth with other avenues for help in dealing

v !with their problems in order that they not turn to drugs as an
avenue for escape. Perhaps if we critically examined ourselves
and the world we have created for our yoa ng people, we might
even take time to listen to some of t1'e mgeations offered by
young people to make our world a better place for eve.r-one to
live in. In any event, the real solution to the drug abuse
problem ,p 4 s in prevention, and this man or22: be achis-vd
through prog, oawi of education and understand'X-q
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The other aspect oi drug abuse management is the specific
treatment of emergýcies resulting from drug abuse, It would
be impossible to outline a course of zanagement for the various
adverse reactions to drugs which one might encounter in an
emergency room because they would be infinite in number.
Instead, I would like to discuss a few basic p:inciples which 4

are applicable in mo•t eases.

First of all, one might adopt as his motto, '%on't just
do something, stand there". This is particularly true when
one has no idea which drug has been administered. There are
no specific antidotes, and to treat one drug reaction with
another drug is often simply adding more fuel to the chemical
fire. There is one exception to this rule. Nalorphine (Nalline6 D
and levallorphan (Lorfan-j are specific antagonists to the
opiate alka7 oids and related syntbetic caqpounds (morphine, codeine,
heroin, meperi&ine, and methadone); however, if these antagonists
are given to an individual who has not been dosed with one of
the morphine type drugs then they themselves can produce actions
which resemble those of morphine. Mq a general rLle, when a

person comes in with a suspected drug reaction, do not first
think of antidotes and antagonists; but rather think in terms
of close observation and support of vital signs.

Although there are manwy adverse reactions to drugs which
require emergency treatment, the two general problems most
commonly encountered are ('.) those associated with overdose
of drugs in the amphetamine, narcotic, and barbituate/tranquilizer
categories, or (2) psychological effects of a "bad trip" associated
with the hallucinogenic categories of drugs. In dealing with
overdosage we are particularly concerned witlh supporting vital
signs and eliminating the drug from the body. We must attempt
to determine what drug has been takez, by interviewing the
patient or those who have orought him to the hospital, but we
can not wait until laboratory analysis gives us this information
which may take several days. The patient should be examined
for clues as to which drugs might have been taken and the
possible route of administration (needle marks and thrombosed
veins are the hallmarks of the 'zIainliners"; inflamed and
irritated nasal mucous membranes indicate inhalation of narcotics);
his state of consciousness and reflex reactivity should be
evaluated and his vital signs closely monitored. Then we must
assimilate all this information in an effoxt to determine which
drug has been taken and how much. Once we know this, then we
can institute specific therapy. (P.rther information can be
obtained by making reference to standard toxicology texts or
by contacting available Poison Control Centers.)
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The other category of drug atuse complication tIt requidre
emergency medical treatment it. the %ad trip" experienced by
the hallucinogen user. Little iJ known as to the etiology of
these adverse reactions, and threfore there is no specific
management. In general, these patients are best handled by
maintaining close and unstressful contact with them; they are
in essence "talked out" of thes N~d trip". Such patients
usually present either in a panic state or in a state of acute
depression. If the former is the case and the patient terribly
cggitated, then small doses of mild tranquilizers or short-
acting barbiturate smy be necessary to calm him down. Once
this is accomplished then he should be treated just like the
patient who is acutely depressed. He should be placed in a
quiet, unstressful, non-punitive environment and treated with
large doses of 'Tincture of Time" and Tender Loving Care ('ILc").
Above all, close human contact must be maintained with the
patient until he recovers. This contact can be accomplished
by anyone (doctor, nurse, orderly) and really requires no
special skill or experience if the attendant is calm and under-
standing, and reassures the patient that everything will be
all right.

COMMENT

We ere experiencing an epidemic in this country and it
concerns primarily young people and their abuse of illegal drugs.
Drug abuse is really only a symptom of some underlying disease.
Our main role as physicians should be directed at preventing
the further spread of this ugly disease. We must accomplish
this by, first of all, determining why young people are using
drugs and then educate society as to their needs. We murt
also be eqvipped to handle the emergency situation which
results frcm adverse reactions to drug abuse (e.g.: overdose
or %bad trip").
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TABLE 1*

DRMXS, SYMPTMS, AND TREA7hENT

PHYSICAL SIGNS GENERAL DESCRIPTION COURSE TREATMENT

-~Amphetadmie: methamphetanlne; mephenterml-e; phenmetrazine; dextroamphetamine
Enmcialo and poor Abuse fmost cofmmon Mamng PeidW of lassitude, Psychiatric hospitaliza-
hyspene; acedle marks hipies, WoDWD trYin to lose slee660ess and d&. tion and withholding of
in IV uisers; tmarr~or weight, truck drivens and preulIn after die- drug. Acidification of V
at time&. No cloud- night Workers continuation, the wrine with ammo.
lug of senses unless Claring occurs in mm chloride will hasten
othier drugs (alcohol 5 to 10 days. excretion.
and barbiturates)
taken concoeltautF!.
Occasional disorlen' i-
601n with pfr,.. 1WU&-
sine.

-*Drbitmrtes and other sedatives anld minor tninquilizers: pentobarbital, seco-
barbital, sodium amnobarbital, ghmthhrnde, meprobamate, chiordlazepoxie, etc.

1intoxiwIon: no Overdose usually presents Usually clears For overdo,.: sup-
Waffeii diagnostic picture of sedation aid do. within 24 to portive care or
signs. Ataxia. pressed level of consclaorn 48 hours, de- hemdlysis Capend-
nystagmus. Gysar- ness; sometimes that of in- pending on dose inebriation syndrome:
thrh, and impnslred tense qureirive behavior as taken, hospitalization; If
coordination ve in acute iuiebrsatlit. needed, restrain.

deprfession; dis-
orientation; con-

* centration impaired.
Hallcinoens: lysergic acid diethylamide (LSD), mescaline psilocybin, dimethyltrypt.

amiine (D 1) dithyltryptanune (DET)
Some pupillary dila Possible initial paranoia; con- Rapid recovery, Requires only hospit3lie
tion, mild tachycar- fusion; feast of permanent usually within ..juon, supportive envi-
dim. Usually hypera. change. Homicide &n4 sul- 3 days. ronment, sympathetic
len tust patients dide have occurred, nursing, reassurance that
if ho'w preoccupa. symptoms result from

fie wih rcerualdrug ingetion. Chior-
distotin promazine In individu-

Heroinaized doses.

Pinpoint pupils (lff3 Rush of euphoria when iLv Use continued to Overdose. artficial
contraction '.n seasoned jected~intraveriously. Psychic avoid withdrawal respiration where neces-
addicts), slow pulse and pbys,.a dependence with sickness or fear of sary; nalorphine hydro-
and respiration. neccdle withdrawal sickness; preom~- it as welli as toi chloride, not to exceed
mairk., sometimes ý,d- pation wit drug-tkin. obtran euphoria. 40 ml; total dosages;-
nionary edema. In stimulants; stomach
overdowe coina, lavage if drug taken
drowuncis. orally.

Continued on niext page Withdrawal: should be
undertaken b) specialists
at hospital or therapeutic
ce!nter.
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TABLE V., concluded. DRUGS, SYMPTOMSS AND TREATMENT

PHYSICAL SIGNS rENERAL DES-RIPTION COURSE TREATMENT

-• Marijuan
Euphoria with no Acute paranoid reactions Reactions usual- Acute reactions sh*l
physical sips of and depersonalization states ly elm as p•-r- be treated in much
intoxication; odor of may precipitate schizopivenic macologic action the same way as
burnt leave, or hemp rection in latent abates. Hay acute reactions to
on breath or clothes. rmic, ue my lead hniludnoges,
Red conjunctivae with io bronchits
Ulae doses. Initial o
stimulation followed O h

by mild sedation.

$Adapted from The Houre Physician Reporter, Augast•Ga-ptember 1970. pae six.
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